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ABSTRACT
As developing countries have grown aware of the effects of pollution and
resource depletion, industrialized countries that produce environmental goods
and services have secured new markets where to expert them. In this manner,
increased concems over environmental degradation have led to the growth of
the green technorogy sector which is currantfy in full expansion. The purpose of
the thesis is, therefore, to uncover the dynamics of such exchanges by exploring
the interactions of Quebec environmnetal firms in the People's Republic of China
(PRe).
Results indicate that the PRe presents accommodative structures that are
compatible with those found in Quebec, but an inappropriate level of protection of
intellectual property rights (IPRs). This scenario gives the PRC a certain
advantage since most local firms are able to reproduce toreign technologies
without being constrained by issues of intellectual property. Combining theoretical
and practical approaches, the thesis uncovers that accommodative conditions do
not supersede the question of IPRs when attempting ta ensure transfers. Even
though the currant state of these fadors affects the nature of the agreements, the
environmental aspect of these technologies seems to facifitate the transactions.

SOMMAIRE
Face aux défis que représentent les problèmes environnementaux, les nouvelles
technologies environnementales constituent un secteur d'activité en pleine
expansion dans les pays industrialisés. Leur commercialisation permet d'accéder
à de nouveaux marchés, particulièrement dans les pays en voie de
développement Ainsi, l'intêret de ce mémoire réside dans la compréhension de
la dynamique des échanges de technologies environnementales impliquant des
firmes québécoises et chinoises.
La recherche démontre que la Chine présente des strudures d'accommodation
et un savoir-faire compatibles à ceux du Québec. mais un régime de protection
des droits de propriété intellectuelle qui reste à élaborer. Ceci met rarement la
Chine en situation compromettante puisqutelle est dotée de fa capacité de
reproduire des technologies sans être assujettie à des conventions
contraignantes. Ayant confronté une approche théorique à une approche pratique
reposant sur des entrevues auprès de compagnies québécoises, on observe que
non seulement les conditions d'accomodation doivent être satisfaites pour
assurer la réussite d'un transfert, mais également celles d'un cadre légal qui
assure le respect des droits de propriété intellectuelle. Toutefois, même si l'état
actuel de ces deux variables affecte respectivement la signature d'accords, le
caractère environnemental des technologies semble faciliter les échanges.
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INTRODUCTION

I.The Challenge

Regardress of any perspectives that favor or oppose the emergence of

global markets, it seems likely that the upcoming century will be marked by

greateF attempts- to ·harmoniz~ relations- between devetopecf nations from the

North and developing nations tram the South. Of itself, sorne have argued,

intemationarization of trade- requires this cooperation among states in arder to

bring about and secure the conditions that sustsin it. However, this is by no

mesns an easy. task. Throughout history, relations between North and South

have been less than equal since they have combined exploitation, abuse,

bittemess and antagonism. In reœnt decades, the North has sought greater

harmony by imposing its developmental pattems on the South. However, more

often than not this has been either fixed to sorne conditionality or outright counter

to the-aspirations of southern countries. In tum, the-South has asserteEf - notably

with the stand taken by the Group of 77 (the assembly of developing nations) 

that it has the right to foflow its own development path.

Accommodating bath positions requires; consequentfy, the facing of a set

of univ8fS81. challenges-(such as povertyt inequality. pollutiont insecurity. illiteracy

and developmental unevenness) that are present in any developmental venture.

The result i& & series of common problems whose solutions caR be shared in

bath zones. However. this is once again jeopardized by the fad that the North

can take advantage of the Southts dependencYt or the South can entrench its

dependency through the North·s -benevolence". Hence, what remains crucial and

yet troublesome is to convinœ bath sides te cooperate on equitable terms.

Sustainable develapment may offer one such framework where diverging

views come together on the abstract premise of ensuring that the current path of

economic development does nct jeopardize the future of succeeding

geRerations. Ta illustrate this, the thesis will shed some light on environmentaf

technology transfer (ETT); a measure proposed by this ideal.

t
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Il.The Environment. Technology Transfer and International Cooperation

lnitiaIly, environmenta1 issues relate ta probtems or pcttution ancf

degradation of natural resources which are increasingly linked to global

economic and pofiticat stability. In the past two decades. concems over these

have led to the enadment of nonns and measures which have generated a new

long term tendency for air industries fa offer inregrated and comprehensive

approaches that intemafize environmental cost, incorporate desn processes. and

aim ter tower rares of discharge according te increasingty universaf standards. In

tum. technology transfer represents one of the many solutions that leads to

greafer undersfanding and cooperation between deveroped and devefoping

countries. Initially addressing the problem of technological backwardness, it sets

out ta transprant advanced means ofprocfuction in order fe irnprove the effïciency

and produdive capacity of any given industrfa1 sector. However, in this

perspective. technology does not only provide the means to counter an

environmental chaUenge, but also generates a new standard which gives those

who passes it a certain comparative advantage. Consequentfy, the incorporation

of environmental technologies becomes crucial to ail industrial sectors and key to

the economic sustainability of the North and the South since it has the potential

to even out the quality of growth.

ln this reafm, international cooperation translates into making availabfe the

various technologies that ensure etesn production.. Recognizing the relevanee

and importance of sustainable development represents a first step towards

conmmting environmental problems.. The second and more complex step is the

simplification of the means of confronting the challenge; in this case tacilitating

environmental technology transfer procedures.. This is not an easy task since

technology transfers do not always succeed and are themselves challenged by a

number of inherent obstades which this thesis sets out to identity and anaJyze.

From the start technology transfers involv& problems- that- retate- te

knowledge.. On the one hand, transf8r requires the recipient country to have

receiving stnIetur-es that caR aecommoEtate fereigA kR9'tf heYi.. These net only

relate ta conditions that are immediately finked ta the technology in question, but

2
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aise secondary social, legal, cultural, palitical and economic conditions whictI are

part of the broader~ On th. cth-.- hand; one--of-the reaS9l1S why

knoWleage represents a traaeaDle commOClIty IS oecause Il 15 protected by the

status of inteffectuaf property (IP). As such, the fad that this status protects by

law the owner's rights over a certain invention prevents, to a certain extent, the

pirating of ideas. Without a legal framework that offers proper protection, owners

of knowledge are disindined to compromise it and thus engage in transfer

ventures. Even if bath issues represent considerable obstacles to technofogy

transfer, issues regarding accommodation are more likety to hinder the overall

quality of the transfer proœss than are issues of improper IP protection.

Another fador that determines transfers is the shape they embrace.

According to Jacques Perrin' there are three~ of technofogy transfer:

International sUDCOntraetlng (grantlng panral or tull productiOn responslbllity - and

accompanying technology - te a foreign finn), foreign direct investment (investing

technofogy in a subsidiary or a joint-venture) and tum key projects (providing êl

finished produd but not the know-how). Wrth this in mind. transfer ventures will

adopt any of the above mentioned strategies according to the Jeve( -of

consonance provided by the recipient country's strudure of accommodation. The

Jess developed these strudures are, therefare, the less technology transfer

projeds will involve focal expertise in arder to ensure a greater success rate. This

reverberates on the quality of the transfer where, logically, the fess involved local

strudures will not benefit from the advantage of hands on experience provided

by another type of transfer. In the same perspective, the degree of IP rights (IPR)

protection will influence the type of technofogy transfer. The fess protection there

is, the Jess such projects will ,nvOIVe 1OC81 expertise. Consequenuy, me nlgner

IPR protection, the more firms will be willing to make technologies avaifable.

Finally, the specifie charader of anV given technology will, with everything

else being equaf, have an impact on its transfer. For example knawtedge

affiliated te sensitive areas • suCh as defense ancl secunty or hlgh-tech

electronics - are presumably in higtt demand. but are less likely to be exported

( PeninJ~ les transferts de teehn9lPgie.p~ La Obuwrte. 1983.

s
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out of fear of losing a certam advantage; ln a similar W8Y; conveAtional

technologies have a wide array of suppliers who are willing to expert them, but

may find the entry to developing markets barred out of tesr of them threatening

local producers. Ultimately, however, the transfer of a technofogy will depend on

how it is perceived by both producer and buyer. The better perceived are the

aduahtages, the easieF wiI~ œ the-traAsfeF. GOAse~~Atly, wRA regard te

sustainable development, the more a technology provides benefits that

ineeFpoFate envÎFOnmeAtai sustainability, the-easier it wiIJ- be-aœepted siRœ- il

ensures desired results. In this thesis, it will be important to detennine whether

tn.eAYifoomentaU - SAd- henœ sustaiAabte - character of green technologies-are

likely to facilitate theïr adoption.

lU. Purpose of the Thesis

The purpose of th;s thesis is to understand the above mentioned dynamics

within the context of environmentaf t8Chnology transfer. The focus is set on the

interadions between Quebec based firms and firms located in the People's

Repubric of China (PRe). The PRe presents a signifiesnt case due ta its

numerous environmentaf problems, ifs subsequent need for environmentaf goods

and services (G&S) ancf its poor rFeorcf of IPR protedicn. In tum, the choies of

Quebec cornes from the accessibility to information fi'om finns that comprise this

industry and 8- perceived fack of poterltiatly beneficial business transactions

between Quebec and the PRe.

Foremost, at a pradicaf reve't the thesis attempts to estabfish the patterns

that might faCllitate transactions of environmental technologies between Quebec

and China. Thereupon, at a theoreticaf level t the paper attempts ta uncover the

way in which the above mentioned obstades influence the flow of environmental

G&S.

The-thesis is divided into four chapters. The first chapter defines what is

meant by environmental technology transfer (Err) by providing an overview of

the-environmental industry and detailing the links thet exist between sustainable

deveropment and technorogy transfer. In this fashion, it first sets out to

contextualize and to explore in greater detail the theory and the problems !hat

•



•

•

•

are part of ETT. Subsequently, 1will address bath how incompatible structures

and disregard of IPR represent the main obstacles. The second chapter sheds

light on the environmental industry in Quebec and Canada. The state of the

industry in Quebec will be contrasted with the industries of deve(oped countrfes

and those found in Canada in arder to determine its expert potential.

The third chapter details the PRC's environmental needs and its capacity

to accommodate foreign know-how. Hence, the chapter will portray the main

problems that rural and urban areas face and assess the PRe's potentia1for

receiving new technologies by evaluating bath structures and (PRs. Finally, the

fast chapter wiU present the results of interviews with Quebec campanies that

have worked in the PRe. Special attention will be paid to the issues of IP and

accommodating structures in arder to determine if one or the other, or both, is a

major impediment.

5
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CHAPTER 1: ENVIRONMENTAL TECHNOLOGYTRANSFER

Environmental technology transfer (ETT) designates the varying

mechanisms through whieh knowledge and know-how are shared between

countries that produce environmentally friendly technologies and countries that

desire them. The process logicaUy shares certain teatures with other forms of

technology transfer (TT), but yet dMers slightfy from them by responding to

conditions- that affect the- acquisition of "green goods and services- (G&S). The

tollowing chapter will attempt ta datail common and specifie charaderistics of this

type. of transfer by refying on concepts present in bath the sustainable

development (50) and TT literature.

t Th&link Between Sustainable Development and Environmental

Technoloay Transfer

Within the framework of SO, ETT is mainlv regarded as a means to an

end. As such, plscing ETT within the context of sustainability proves useful sinee

59 prescribes the guidelines for the preservation of the environment. Originally,

the first formai manifestation of global concem over environmental degradation

came- about with the 1972 United Nations' (UN) Conference- on the Human

Environment in Stockholm. Even if this conference secured no real guarantees te

protect the environment, it represented the first step in placing environmental

daims on the international agenda2
. Over the next twenty years, environmental

movements woufd graduaIfy gain bath the neœssary momentum and pofitica1

(everage ta raise the awareness of environmentaf issues in advanced industrial

countriesJ.. As environmental groups conso"dated their position in the early

eighties4
, widespread public awareness of the harmful effects of human adivities

: Runnalls David, IIEnvironment and DevelopmeMr. in United Nations Refarms •Fawcett E..
Toronto, Science for Peace Publication, 1995, p.202.
J-rhis politicization of the environment was in part made possible by what Ronald Inglehart depicts
as the emergence of individual-level political values that characterized the ·post-materialist
generation' in the sixties. This resulted in the mobitization of yaang middle-cfass people in searctt
ofa poIitical identity, into a variety of movements (student coalitions, women's rights, green
mavements, flower children. and activists) that strove to channel idealistic concems such as
peaœ, altruism, equality and. notabfy, protection ofnature (Sc:harfT., The German Greens.
Oxfarà. Berg Publishers, 1994, p.51).
·'n North America, pressure groups - such as Greenpeace - read1ed maturïty, whire in Europe
green- patties were wining seats in pofiticaf assembUes.

•
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on the environment and a series of dramatic environmental accidents, such as

the 1986 nudear plant meltdown in Tchemobyl, inscribed environmental

concems on the political agenda.

1) The Bruntland Report and the Birth of Sustainable Development

The UN charged the BruntJand Commission, the World Commission on

Environment and Development, with the task of assessing the effects of

environmental degradation on human activities, and providing a IIglobai agenda

for change-5
. In 1987, the Commission's appraisal-Iaid out in the report entitfed

Our Comme" Future- - revealed that future generations might face senous

problems if the current generation dœs not account for the complex link that

binds the-- natural environment and the economy. It hence stressed the need to

change the quality of growth that has dominated the twentieth century by, on the

one- hand, aecreasing the intensity of primary resources and energy use and, on

the other hand. increasing equity across the planets.

The solution, encfosed in the term SO, calfs for the incorporation of

environmental concems into the broader economic context. The concept can

thus be defined as development that IImeets the needs of the present without

compromising the ability of future generations to meet their own needs·7
• This

proposed path of development camplicates the -development jab-a slong the

fines- of: population growth and poverty, env;ronment degradation, and economic

glOwth and competitiveness. As such, it cannat dissociate economic concems

from environmental on85-. It invokes a certain balance between the North and the

South, where the former reduces costs of consumption in arder to provide some

spaœ.for the-latter. Oversn, it states that pollution must be reduced drastically in

Wood Commission on Envircnment and Development (WCED), OU'" Commgn Future. Oxford,
1987, p.ix.
6Considering the CUTent rate of resouree use and technological capabilities, it exposes the
Mafthusian fear of not being able to meet the production and consumption needs of our planet
which will hofcf ten billion people by the middle cl the l'lUt century. (Matlhews RO., -On
Reforming the Global Environment FaciriV. in Fawcett E..,..!IlSL p.218).
TWCED,~ p.S.
~schard, J.F., -Forces Resh8ping the Wor1d Economy-, in WorId Bank and National Research
Councif (U.S.), Marshafinq Technofogy for Pevelqpment , National Academy Press. Washington
D.C. -1995, p.12.

7
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bath hemispheres in order to improve the environmental conditions. redistribute

incarne and reduce vulnerability to economic and ecological crises9-.

2) EnvironmentaJ Technoloay Transfer as a Path for Sustainable Development

Among other solutions, ETT incorporates ail dimensions into the broader

scheme of minimizing disparate and squandered growth. This transfer represents

a viable path sinœ-it incorporates both economic and environmentar aspects by

maintaining cunent levels of production and reducing and/or eliminating harmful

produds. This double- effect OffeFS those- who possess this technology a

competitive advantage since they can be detenninant in any long terrn economic

strategy which acœunts for an increasingly environmentally conscious market.

As such. environmental technologies bring forth benefits for bath those

who acquire them as weH as for those who initially own them. For receiving

countries, ETT provides a certain advantage if a particular technology has been

previously operational. It represents a relative shortcut for advancement, since

the recipient is given acœss to expensive and tedious R&O work which most

would be incapable of independently reproducing. or find otherwise costly in time

and resources. It thus sflows the recipient to modemize ïndustrial and economic

foundations in fess time and with less effort than was the. case for developed

countries. For exporting countries. it offers the opportunity to reap substantial

benefit either from sales of ted1nology or taking advantage-of lower production

costs in off-shore technology installations.

3) The-Main Obstacles to Sustainable Development and ETT

The definition of SO varies according to the level of devefopment found in

a region. The- needs of an industriafized society differ from thase of an

industrializing one. and hence 50 does environmental sustainability since it

may be defined as- a community's ability to pursue development without

contradiding either its aspirations or the ecological balance of its environmenl

') ihe 1992 United Nations Conference on EnvilOnment and Devefopment (UNCED) held in Rio
de Janeirot Brazilt reviewed the progress made towards SC and raised enviranmental
degradation to the top of the international agenda as a principal political and economic issue.
However, the Rio Summit did not yiefd initiatives that could fill the need for desn, efficient and
equitabre develOpment The absence of will and leadership (8ft developing countries with an

•
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While industrialized societies face the task of designing measures ta render the;r

industries "sustainabfelt
, predominantly rural ones must fulfilf the double task of

developing their industrial basis and achieving sustainability. The level of

developmeflt of such societies often inhibits the attainment of this dual ambition,

especially if access to technologies that can accomplish this dual task are barred.

Mareaver. as opposea to deyeloped countries that have reJatively few problems

in adopting new technologies. developing nations find that without proper

assistance 50 often undermines their economic development10.

ln tum, transactions involving t8Chnology are alsa plagued by two inherent

obstasles. First, developed nations fear the foss of a certain comparative

advantage that technology provides since abiding by, and respect for legal

CfJFlstraints that coyer intellectual property rights (IPR) are not yet guaranteed by

many developing countries. Efforts to import toreign technology are therefore

often discouraged by insufficient IPR protection mechanisms. Second, there are

the intrinsic problems related to the process of transferring technology. Initially,

TT transposes a certain know-how from one area of industry (public or private) to

anottTer;- or from one country to another11
. However, such transactions do net

only embrace technology, but alsa social, economic, cultural and palitiesl

mechanisms that go beyond mere- commodity trade. since Many developing

countries do not have the structures to accept or accommodate foreign know

how. MOf8E)veF, the- process- embraces social, economic and pofitical

mechanisms that alsa surpass mere commodity market transactions. Devefoping

countrtes- must consequently provide physical and cognitive prerequisites on to

which foreign know-how can be transposed in order to avoid dependency .. a

probtem much tao often entrenched as the result ofrrt2
.

agenda that charged them with fixing the probfems created by developecl cauntries without
fif\anciâ resources nor the technofogy to cape with them (Runnalls,~ p.203).
lorhis wss clearty shCJwn in th&negotiations thalled ta the 1990 London amendment of the 1987

Montreal Protaccl an reduction d Ozone Depleting Substances. Therain, by refusing to sign the
agreement because such measures wauld hinder their nascent industries, China convinœd
westem countries ta facifltate the access to ozone friendly alternatives thatwould esse the
tnmsitien.
11 "The Globalization of KnowIedge and Technology". in WOI1d Bank & NRC. OP.cil, p.19.
12Additionaf complications come in the farm of prabfems of coordination. finance-and relations.
inside and outside the Bretton Woods institutions (PacbJry P., ·UNCED and the Gfobalization of
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On the who'e, the transition to SO is not easy. The large financial and

human investments required ta fill the developing world's environmentaf needs

within the guidelines of SO, must be obtained through cooperation. Knowing that

the North and the South are interdependent, neither patronage from the North

nor free-riding from the South will ensure environnlental sustainability. Regarding

e:IT, this implies the- need to strengthen IPR measures and accommodation

strudures in developing countries, while reducing the conditionality set by

developed countries.

Il. The-EnvironmentaJ Industry: Overview of Produds and Technologies

Having detailed the relation between SO and en. it is now worthwhile to

penray the many tacets- of environmental technologies (En. By definition, the

environmental industry embraces the various firms that produce G&S that aim to

protect and manage the environment. Even if the oeco (1992) estimated that

Iland • of • pipe equipmenr (EPE) represented seventy five percent of the

indostrYs whole production'3, ET have been increasingly integrated into various

industria1 processes in order to meet tougher environmental standards. Since

environmentat- G&S are often accounted- for in other industries, the best way te

Civil SocietY' t in E. Fawcett, op.cit p.207). These obstaetes can be traced back to the Stockholm
Conference when a great divide was set beW4een develaped and developing countries over the
responsibility for environmentat degradation. Led by China, the former rejeded the advanced
ccuntries' implicit argument that it is up te developing countries to dean up 8fter developed
countries by compromising their-development Hence, any initiative imposed on the Soutttwculd
have.héId to be sustained with financial and technological assistance which the North was
unwilling to share. Even if the changes in societaf attitudes have managed ta raise the file on the
environment on the palmesl agenda. this divide i5 yet te be dosed. The UNCED session made it
dear that enviranmental concems were not a priority. but rather that the economic ones that are
usuaUy-linked to!hem are (UN Publications, Earth Summit-Aqenda 21: The United Nations
Program ofAction from Rio de Janeiro 1992, pp.216-2n). FM! years 'at_, the Third Canfet81 œ
of the-Parties (COP3) to the Framework Convention on Clirnate Change (FCCe) yielded a positive
step towards SO by reducing emissions Jevefs and ensuring ErrwiIh the Kyoto Pratocal.
AcœptaAœ was facilitated by S8Y8f81 noveI- '!exibirlty instruments", out ofwhich the most interesting
for the North was emissionstrading. This instnment atrered deveIoped cauntries the ability ta buy
thernseM!s-out oftheirobligaticns by excbanging "finaDcial.or_-faremissicn
rights fram deYeIoping œuntri&s. (PizerWA. The KyaIp PrgIpcof ta the UN Framewgr!s Conyentian
on Clima!e Change - F"anished and Unfinished Business, htIp:/1wNw.ciœro.uio.nafeindex.htmI1998,
g:2).

Cindustrie de I·environnment dans les pays de l'OCDE: situation. perspective et politiques
qouyemmentales. Paris. Organisation de Cooperation et de Développement Economiques. 1992,
p.5--19.
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sort ET is ta do so according ta the elements they target - i.e. water, solrd waste.

air, soil, and noiset
••

1) Water Treatment

The biggest segment of the industry concerns water treatmeRt. Civil

engineering works and urban growth have helped this sector reach a certain

maturity for bath distributing and manufaduring. Hence, it is not surprising that

the largest markets are municipalities. In essence, water treatment equipment

eliminates pollutant& trom aqueous fluxes or transforms them into non polluting

agents before using or disposing of themfS
• Currently, the most advanced

methods involve aerobic settings. ion exchangers and organic membranes.

Water quality control instruments are slsa an important part of this sectort6•

2) Wast8- Management

Waste management involves the equipment that ensures collection,

transportation, treatment and evacuation of domestic, municipal, commercial and

industriaf waste. ft encompasses the management equipment for safid waste

(vehicfes, isolation methods), liquid waste (vehicles, chemical produets for

14 ln 1990. oeco estimated that the envircnmental industry ranked between the aero-..;pace
industry (which look in USS180 billion) and the chemical industry (which in tum grossed USSSOO
billion) with USS200 billion in gains. Currently, the industry eams over USS30Q billion a year, of
which about eighty-five percent is derived within oeco countries. st an average expense of 1.2%
ta 1.5% of GDP. The main purchasers of these G&S are munidpalities, efedlic plants, water
plants, extractive industries and tradïtional industries (The Global Environmenta' Goods and
~ices fndustry. oeco, Paris, 1996, p.19).

Procedures usually entad three treatments whict1 begln by rsolating sofid pa1ides with the hefp
of filters and darifiers, Chen removing bacteria through biolcgical treatment and/or chlarination,
and finally removing chemical c:ompounds (notably heavy matais) with inverted osmosis or
chemicaJ produet recuperation. The hardware involved in these proc:esses can either be
mechanical (rake grids, gravity isolators, S2W1d removers, decanting basins, ftotatian pools) or
physica-Chemical (centrifugation, ultra violet treatment, neutralization, precipitation, absorption)
(lbic1,p.6).
16Among the top ranking firms one finds Sweden's Alfa Laval, with over 500 water treatment
installations induding their ratest sewage plants and corresponding dung recyding sludge plants
in Beverwijk, Netherfands ( Alfa Laval Hamepage. www.automation.alfalavaf.seIJOr.htm);
~s-Suez-Lyona;se-des Eaux and their eRgineering division Dégremont, which were bath
considered warld leaders in 1997 with more than S6 biRion in profits with infrastructure prajects in
!Re Philippines, Hungary, Argentina. Balivia and Chin~ and ... mora recent1y ... filter plants in
Bogota and in Mexico (Suez-lycmaise des Eaux HP, www.suez-ryonnai..
eaux.frlfrenchlmetierlindex.htm); and finally Germany's BASF, whose ·PT BASF-Indonesia· plant
represents a gaod exampfe ofa cooperative Err venture by net onIy produc:ing poIymer
dispeFsors, praœs&ed chemical& far pulp and papet", textile and leatheF industries, and
environmentally friendly pigment preparation proœsses. butafso training mare than 700
empIoyees (BASF Home Page, www.basf.c:omIasialindaneslactesslltd.htm).
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treatment), toxie or hazardous waste (discharge procedures & incineFators) and

recycfing equipment. The most active firms in this fiefd are the U.S's Wast&

Management, Germany's Hoechst and, once again, France's Suez-Lyonnaise

des ESt/x, who reœntfy purchased US$4 billion worth of intemationaJ contracts

from American leader Browning Ferris17
.

3) Air Qualitv Control

fn ttlm, air quality controf. equipment either: serves. the- fundion of

eliminating the pollutants that lie in gaseous currents or transtorming them into

fess peUuting produds betore- releasing them. Such pollutants comprise sofia

matter, gases, liquid and vaporous matter'8. Overall, partiele collectors represent

abeut 60% of this market. EAergy efficient. technologies may be regarded as a

sub-category of air quality control equipment. UsuaJly integrated into production

proœsses-, these technologies must: (1) make use of plentiful fuels to moderate

cost increases, (2) minimize environmentaf impad and (3) improve the efficiency

of power generation and delivery19.

A second geneFation of efectricaf equipment, stdt as foad mana~

systems and controls, high efficiency lighting, co-generation and high efficiency

heating, ventilation systems and appfiances, also incorporate- efficient

technologies20
• The firms that drive this sector not onfy include finns that provide

boilers, clean up equipment, training, engineering. work and consulting such as

Germanys Steinmulle~1 , Handel and Lurgi; and Japan's Mitsubishi and Hitachi,

t7Suez-lyanaise des Eaux, 2l1.él
1BHence. special equipment is designed ta stop partides (tissue filters. eledrostatic precipitators
and mechanical callectors). &Cid smissions resulting from combustion (purifiers, eatalytic or
electron flux instaUations). and gas and vapors (desulfuration. oxidation and active carbon
adsorptianI·
19 Major industriaf outputs-. incfude: high technolagy~such as-eombustiGn controfs, 8A8fW
management systems and instrumentation; medium technolagy products such as bail.
eqtJipment &Rd Iow tectmotogy.-proàucts-SUGh as-insulation(~ J.; Gray, J.f.; Hyde.
RP &Porter. W. M.• -Energy Technology Transfer and Trade-. in Guertin etaI.,~ p.113).
2OAmong these we find: cl... cc.l1IehnaIogiea (e.g. atmospheric fluidized bed boi8r(AFBC»,
hiF-etliciancy colllb''Stion blrbiaes (e.g...cambiœd.~ generators (iGCC)h full calla•
.............sources (hydro and sœ.-Ihermal power systems, photovoltaic cens, wind
pawwgeneFators. biEHna&S, or geethermal-energy), .............., and tAn8Iniaion and
distribution.,..... (power cantnJI systems) {ibid. pp.114-123).
21Steinmuller Homepage. www.steinmulfer.co.Z8
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but al50 firms such as Duponf2, which ptayed a key rote in- 198-7 in establishing

the -Montreal Protocol· to phase out CFCs by providing substitute compounds.

4} Qthef Specialties

The- other- eatlgory. denotes- soU- treatmeAt; noise redudion; and

monitoring, scientific, research and laboratory instruments related to natural

resource conservation and protection23. Son: tJeattlient invotves regeneration,

cleansing, and collection of polluted soil. This calls upon absorption, cleaning,

stabilization and biotogical treatment of 50ils24
. As" for noise reduction; it invotves

ways of isolating or reducing various kinds of noises ranging from interior noises,

StJcll as factory noise, tO-extemalnoises, such. as. highway. noise. Finally, the last

sub-category corresponds to the demand for specifie equipment and the need for

protection techniques and--programs25
•

5) The Environmental Service Industry

fn- eacn categeFy, enYimnmenté*- consulting- seMœs-lie- al the nexu&-ot

concem& OVeF sustaiFtabtlity and- immediateJy. applicable solutioo$, by- providing.

the- stFategfes- to manage environmental- problems- accorcfing.- to a particufar

country's-agreeù- staRdards. They tAUS- involve three types-of adMtie~iA- al~ of the

above mentioned sectors: technical studies (site evaluation, conception of

processes, adoption of methods and project management), counseling services

(impact assessment. environmenta~ audits, SUPleiUance, risk maRagement) and

management services (expert systems and financial and database analysis)26.

Consulting- fiRns. emptoy experts that solve environmental problems,

provide information on the best techniques available to comply with a wide range

of environmenta~norms and test the effects of products on the environment

They are assisted by more than a hundred software programs that can be

220upont Hcmepage. www.duponlcomicorplgbl-companyJhistory.html
23 The Global Enviranmental Gogds and Services Industrv. Paris. OECD, 1996. p.S.
!~rttain·s consulting giant FasterWheeler - which has gathered up to US$50 billion in capital
investment for over 1000 dients in govemment and industry (FosterYJheeler Homepage.
www.fWenc.com).
IIHewlett PackaRl heeds the li..wiIn labGraIGtyequipment folJowed by Honeywell•
_ Siemens CSiemens-Homepage, www.siemens.-caml) with production of
eAViFonmentai protection equipment sudl as ccntrot. and measurement instrumer:ltatio~ new
material components, and tailored tunkey projects.
260ECO 1992~~ p.S.
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applied te different aspects of environmental protection such as estimation of

instaffation costs or produce impact studies27
.

III. Major Charaderistics of Environmental Technoloay Transfers

tnitiaKy, Err may present as- another form of TT. Indeed, it shares sorne

charaderistics with other types of TT, yet nct others. The following section will

provide the analytical- grid for chapter three- by detailing bath sets of

charaderistics.

1. The-Different Forms of ETT

According ta Daud Beg, TTs usually embody different forms of institutional

interdependence. At the highest level of commitment one finds joint ventures,

joint reseaFCh corporations and joint R&D agreements among firrns. In tum the

middle level relates te technelogy exchange agreements, direct investment,

lieensiAg, second-sourcing agreements, subcontracting, produdion sharing, and

suppliers networks. Finally, at a low level of interdependence there are research
asseciations, governmeAt-sponsored joint research programs, computerized data

banks, value-added networks for S&T exchange, and informai and only partially

sanctionectinformation sharing amangteehnicians28
•

The resulting variations of discfosure leads Jacques Perrin to distinguish

three-ways- in which fiFms transfer ted1no1ogy: international subcontracting,

FDI and tum key projects29
. The first relates to international agreements

between a-providing firm 8fld a recipieRt firm, where-the latter i& granted partial Of

full responsibility for production ofa given good or service. Disclosure will depend

on the leYeI of responsibility. Even if they usually S8P18 a-need tG uploit cheaper

laber, such ventures bring about successful TT. Nonetheless, this only takes

pfaœ when the- recipient is sble to-absorb the foreign ted1nology. Finally, since

such projects often comprise specifie know..how, they require a high level of

confonnity to IPRs.

27Most of the abave mentioned firms aise provide services in their particular field. However, there
are firms that specialize soIely in services. The Dames Corporation is weil reputed for this. It is
currently charged with a coat mine rehabirltation assessment project in Santa Catalina, Brazil,
afler drainage severely polluted the local water base <Dames Homepage.
www.dames.comfcrm~homelt·

:laeg-D.• -PfiY8tfzatioflift.Develeping-CountFiW; , in GueRin etai., p-.71.
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The second way in which technology is transferred is by investing directly

in a subsidiary or by creating a joint venture. This binds an investor with a share

of the risk proportionate to the investment Disdosure alsa fclfows a similar

pattern sinœ it will rely on the degree of invol"iement. 'ntroduction of such

ventures varies according to each countrYs legislation. Knowledge, is in this

case, transferred through the- acquisition of fcraign technology with the invested

capital or simply its donation. Such transfers praye successful since local

te&hnicians woFk afong with, and Jeam directly from foreign technicians. The third

type of technology transfer alfows quick construction and transfer of industrial

iftfrastrudure from devetoped to deYefoping nations. It includes the sale of

equipment and services which show no participation from focal technicians but

result in the- finished product. This type of tFansfer provides a finished produd but

does not grant either the right to reproduœ nor sell. Impficit is the assumption

that the reœpient country does not have the capacity to reverse engineerthe

process, or that if it has-th&capacity il will not be exercised. Not much is revealed

in such processes but the hardware- itself. By granting ttle buifder ail prerogatives

on decisioA making, choice of suppliers, S8FYices- and materials, the- receiving

country does net partake- in the proces&. Henœ, in most cases it represents a

one shot deal that has fittfe impact on the global modemizing strategy of a

country. In this typologYt the issues of investment, loca~ and fDreign

involvement, respect of IPRs, secrecy, transfer and cognition overtap. One can

consequently inter • series of correlations among them. First, the proportion of

rocal or foreign investrnent will correspondingly determine the degree of focal or

toreign tnvalvement. The degree- of involvement will in tum influence the

discJosure of secrets on behaff of foreign finns. The more involvement these

have, the- more- they may b& inclined ta achieve au that is needed to succeed,

incfuding divulging secrets. Hawever, fcreign firms afsc seek a controlled

environment where their IP is protected. Rnany, the amount of involvement of a

foreign finn will influence the quality of transfer and the amount of cognition (e"g.

29Perrin J.• op.cït. p.se.
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a tum key tFansactioo will- œ. less fFuitfuf !han an ambitious long tenn joint

ventur~withregard to cognition), but afsa pralong dependency.

This remains an important issue for 1he PRe sinœ it is befieved that its

main striviFlg is- to cut the ties. of dependency an western countries.

Hypothetically, this translates into two patterns; the first relates ta the type of

projeets that will be- favored - fFam this perspective- tum-key projeGts - while the

second relates to the level of IPR protection - which woufd transfate into fax

protection of JPR.

2} 'Nhat are- the Main Prereguisites!oF a SuccessftM Environmentaf Technology

Transfer?

T'Ne types of conditions influence au TT; receiving, and inciting OReS.

While the former relates to conjundures that are needed for a country to adapt

and inœrpoFate new technologies, the latter refers to conditions that the country

provides to encourage toreign technalogy investments. In the end. bath come

together in the- natiofl!s gtobat ptan- fer industriali-zatien-. The- following section

proYifJes-a grid that shall later- seFVe-to measure the-PRC's capacity tg absorb

feretgn technologies- by outtining these conditions.

8". Reœiving Conditions

Reœiving conditions relate to the degree ef correspoAdence between

toreign and local know-how. According ta Richard Nelson: •...technology involves

not on/y speeific designs and practices but aIso generic understBnding {...} thBt

provides knowledge of how and why things wo~ and of what are the most

promising approaches to further advances, including the nature of currently

binding constraints.lO. This implies that ETT not only involves the hardware, but

aise the- med1anisms that facilitate cognizance. At the macro level these involve

the compatibility between economic philosophies which provides a comman

grotmd fer negotiations. In tum, at the micro leveJ they involve a œuntry's

physica1 and intellectual infrastrudure which serves as a means for

aecommodating new knowledge.

3OBrooks, H., -what we Know and Do Not Know About Technology Transfer: Unking Knowfedge
te>AcIioA-, iA Gd., ~.
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According ta the Asian Development Bank, receiving countries have to

fulfilf the tollowing prerequisites in arder to maximize the benefits of technofogy

transfe,J1. First, technology transfer requires a number of technical

components that provide a certain congruence between local and foreign

expertise. They indude technicaf hardware, human abilities, recorded information

aAd organizationaf compcnents. Second, transfer projects a'5O cali for a level of

technological capabilities in the reœiving country. These allow for a certain

autonomy onœ foreign technology is acquired. As demonstrated by- Japan in the

sixties, these encompass the competency to operate and maintain components;

upgFaQe them; execute projects- of business and technology; and adapt,

assimilate and generate technology. Third, there is the need for an innovation

trilngl. that creates a network between academic institutions, R&D centels and

eAgineering produdion units.

On-to this, George BugUareUo adds a series of criteria that deterrnine a

countrYs national systellt of innovation32
•• that is a govemment's abiHty to

control and guide technology. These can be divided into practicsl and ideational

preconditions. The former invokes the incorporation of a technology while th&

latter proYides 8- direction and projection for ns usa Among the pradiesl

conditions can be round the need for rigid national standards for agriculture,

industry, teIecommunications and accounting; communications (roads, railways.

airports) and soft service (accounting t patent lawyerst and legal services)

infrastructUfe;- SAd information databases- on scienœ. technology, management

and trade. In tum. ideational ones involve national institutions that assess and

screeA imported technologYt promote local technologies, provide direction and

opportunity for self reliance, and advise on technology transter33. Chapter three

31ASIAN DEVElOPMENT BANK Technalogy Transfer and developmenl Asian Development
Bank Publication, 19951 p. xvi.
32SugliareUo. G., "The Global Generation. Transmission and Diffusion of Knowtedge: How Can
the Oevefoping Countries Benefit7 •pp. 71·74, in World Bank &NRC, op.cil
}Jrhese indUde (t) Olga. lizatial ofsdenceand technology (s&n anctR&D polides; (2) pobtiC
invesrme••Hn technologies. observatories, joint ventures and ether arnmgements; (3) a focus on
production efticiency; (4) a planning center fer adopted technologies; (5) encouragement of
iAVestment from abroad anc1 creation ofdust8rs of research-pradudion-marketing activities
(institutes); and (6) encouragement of markets and the private sector.
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wilt iIIustrate how the PRe's system of innovation accounts for these conditions.

This will b&-interesting espesiaUy when fœking at how the- fOFmer meld with the

PRe's economie ideology of a -socialist market economf.

tt. fncitiflq Conditions

According 10 Daud Beg. TT -;s encouraged by privatization which allows

market forces to operats, and it supports efforts by fo18ïgn investors ta adapt up

to-date technologies snet management techniques for profitsble operations-. 1114.

Therefore. sinee Err represents in some way a forrn of foreign direct investment

{FOI}, reeipient countrie& must mmibit a- profile that is hospitable to investors. An
in ail. foreign capital expects a receiving country ta sustain a technology climate

which warrants coroiaJ relatioRs- between- owners and suppliers of enterprises.

assured demand levels and customer sophistication. societaf preferences that

~ ift ttme-~ the product. market competition. modem infrastrudure, and

relevant policies35
•

For flautt· Beg; cou. lb in that wistt ta' attract· new technologies must

provide the foffowing- five' eleme"ts. FirBt of aff; te- harbof tranafef proeess8S.

reœiving govemments must offer a- sound lep' framewolk that is sustained .bv
an upright judiciary that win net change with govemments. second, the reciplent

must ensure a retatively healthy economic environment headed by a sound

bankiRg system and financial institutions. freedom from custom duties. corporate

tax exemptions. repatriation of foreign exchange guarantees, as weil as

indedtion of specifie costs. Third. COURmes- must provide assured rate of

retum on equity. This involves adequate internai rate of retum and the

impesition of penalties for inefficient operations. Fourth. govemments must have

good credit rating or provide som. insurance in arder to assure investors.

FiRally, the recipient must have a- nIIativlly stable poIiticaI- environment since

transfer projeds can span 20 to 30 years. Even if these may be dubbed as idesl,

iA- essence- they represent ~ desired profile for investors.. Investments. are

therefare based on a minimum threshold set about subjectively by campanies.

J4Begt D., op.cil, p.91.
35Asian Deyetapment8an~ QQS, p.10.
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Moreover, 88ch element is not attributed the same importance by ail investors. In

the final consideration sorne may outweigh others, notably those that assure

retums.

c. Speeific Conditions of ETT

fn-specific cases, such as ETT, countries may be expected to modify their

legislation in arder ta protect a nascent technology. The sustainable charader of

~TF FeqUires th& existence-of a politiœt wiU in the recipient country that provides

import incentives. This shows a wilfingness ta &bide by the principles of SO which

ovemdes these technologies, inheFent hign costs and iFleffectiveness if not

widely adopted.

The main influeflœ OA the market is emission regulations. Even if

environmental regulations vary from one country ta another, the tact remains that

they determine what environmental problems are dealt with and stimulate the

demaM for- 16cfean G&S'. 'R1e most technicatly acfvanœd countries in this fiefd

are-those wher& regulations weFe both diveFSified and efficient. Even if industJies..

and rmmicipatities are- tfle. main consumers of such tedlnologies, it is up ta

ceAtFaI- govemment& to stimulate- the- market throogh the- proper environmenta1

stélAdard$; As a result, variations in environmental pelicies- creste- specifie

markets within oeco countries3l
• Since the environmental market is increasingly

determined by teGhnology, the sarne can be said of the most advanced

techniques.

CurreAtly, the- WQrId BaRk advises govemmeRts to- encourage this type of

transfer by setting environmental emission standards. codes, taxes. faws and

regulation5i monitoring poIlutiGA; dealing- with fPR issues; introducing investment

incentives for new technologies; providing fer the shanng of risks; and ensuring

36 Take for instance the way bath Germany and France dealtwith nudear energy. In the mid
seventies. while in France those who opposed the govemment's iniundion te make of nuclear
power the backbone of the electric power sectorwere swept aside. in Germany blatant opposition
made the govemment seeft altematiws means thatwoufd meet the growing environmentaf
amcems œthe population (GoYemment of Gem1any, la;Actuafidad deAlemaRia Societats
Vertsg, 1992. p.297). VVhat resuIted in Germany was a mixture of highly advanœd thermal
stations-which-took advantage of large œaI depo&its aIoRg. the RLttr, whereas France'$ inflexible
stand and meager energy l'8SOU'C8S 18ft no recourse but ta resort ta nuclearenergy (OeCO 1996,
!I!&it ~14).
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public awareness prcgrams, and national and international politica'

commitments37
• As wililater be shawn, increased environmental concems in the

PRC have led ta considerable changes in the distribution of prerogatives, notably

when-the-Nationaf Environmef\tal. Protestian-AgeRCY was-instituted in the-80's.

3) The Delicate Issue of Intellectual ProDerty Rights (lPRs)

Inteflectual property- (Ipt plays ~ pivotaI role in- technology exchanges-. In

this ares, the OECO countries' experience with the PRC has been somewhat

prcblematic. In fad, the PRe has beeA. fabeled. a black sheep on the- matter as

proven by the litigious relationship that it has had with the U.S throughout the

ninetiest notabl)' on matter& of copyright et music, movies~ most noteworthy,

software38
. Chapter Three will portray the PRe's record of IP protection, white

chaptef Feur win portFay the-&xpeFieAce of Ouebec enWonmenta~ firms in the

matter.

a. What is InteJiectuaf Procertv?

RegaFdfess. of speeific tedmiœl- hardware- and components, tedlnology

emtxxfte& knowledge. As- such, it becomes a public good. whose stock does-not

diminish wittl its œnstlmption and oonsequently its marginal cost after beiRg

disseminated is zero. This means that -fi'om a static efficiency perspective the

optimal allocation of resources requires that such goods have a zero price"39.

The ensuïng sub-optima. priee implies that the creation of knowledge. entaüs.

costs that do nct encourage investment and improvements. Moreover. its

abstract charaeter makes it difficult to bifld with physical. coFistraints. This

situation brings about tree-riding by those who have the capacity to reproduce

the-- same technology st lower costs. Il is argued that the- ORly way te nuFture

technological devefopment and diffusion is to provide a legsl framework that will

protect the-developer either by ensuring retums for the use of ms knowledge or

by otrering constraining messures that forbid its ifficit duplication. The level of

J7 -Rising to the Challenge: Priorities fer the DevelopinQ.Cauntries and the Intematicnal
Oevelopmenf ~ Wood Bank. p.5S.
JlPotter. P.B. &Oksenberg, M., •A Patchwork of IPR Protection". China Business Review,
www.nbr.orglregianal-studieslipr/cbrartide .htrnl
~oekman; S.M. & Kostecki, M.•~ p.t47.
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protection has thus a direct impact on profits, which in tum influence investments

in-R&D and rate of produdion.

-b.The-fotmdations of IPR Protection

ConceFFlS-- over JP protection are not new; in fact intemationa~ efforts to

fegaUy shiefd it date back the to nineteenth century with the 1883 Paris

ConventiSll on- Patents and Tradem81ks. fn ttself, protection within a country is

easy ta impfement since legislation and institutions exhibit internai cohesion.

Hoviever, thi6 is- oot the case. st tRe international level where- ideologies- and

doctrines vary from one country ta another, and there is no overarching authority

that can effectivefy impose standards. Even if-developed. countnes. are-concemed

with the foss of their competitive edge without proper safeguards. protection of IP

tA tum ovemde& other ambitions- which. are ceAtraL ta developing. countries. Thua,

stolen IP becomes an -increasingly contentious· issue which requires multilateraf

cceperation among sovereign naoons in arder to draft uniYeFsaJ enforceable

intetleduaf property rigf:lts-(IPR&).

The-4atest-manifestatioR of swch a regime-comes.about with thecreafion of

~ortd Trade Organization (WTO). Besides accounting for-bath the GA-IT and.

the-GA-TS agreements, the wro provides rules -aAd mechanisms Qf entorcement

for a broad range of -vade related IP issues· in the Trad. R.lated Intellectual

Property Rights Agreement (TRIP..~ This accord imposes- obligations upon

govemments to pursue specifie similar policies in order to mitigate unwarranted

Unlraterat tracte- sandions induced by viotation ct IPRs40
• Presently. the PRe's

exclusion from the wro does not tacilitale the institutionalization of (PR.

So far, fP-owneAi must stiU- file for JPRs- in each counùy whece protection

is sought, yet the TRIPs might in the near future induce the creation of standard

protecbànu . Currentty, they present a compfex- seven- part 73 Articfe agreement

40 Until nDW. IPRs are administered by W1PO (YaId Jntellectual Praperty Organization). a
Geneva based UN body (Haekman. S.M. & KosteckLM.~ p.144).
4[Negotiations that lead to the agreement saw differenœs between bath OECO and devefoping
countries. The former statad that violation cl IPRs constituted piracy and theft while the latter. led
by '"dia, opposed IPRs strangly by staling that the adoption of OECO fevels of protection
canstituted an infringement to ttteiF-deveIcpment proeess.. Developing nations woufd rater accept
the oeco nations' proposai as a resuIt of preSSU'8 of the racar interest which wanted te grab a
shafe.gf.thet up to ttIer\ conditianal-beDefits. in fDJ thatprapl[ tPRs-WCWlyield, fear cfUDiIat8caL

2f.
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which covers copyrights and refated rights, layout-designs of integrated circuits,

geographicar-origin incfations; traœmarks, inctostriatdesigns, and patents42..

c. Different Tvpes of Knowtedge reauire Different Types of Protection

AJl.types. of TT are-influenced by the degree.of protection which is-in tum

determined by the way knowledge is stored. Since technologies1 innovations

evolve. from bath scieAtifïc research at1d practical e-xperieAœ, the different types

of knowfedge these generate require corresponding forms of protection. One can

categorize three types of knowfedge43. Foremost, there is general Imowtedge

which relates to the technology held by ail firrns in a particular industry such as

basic afithmetic-skilts, blueprint reading, taof design and computer abilities. Then

cornes specifie knowledge, which refers to the development of a particular

system that distinguishes one firm from anether and provides a competitive

adYantage. Ftnalty, specifrc know-how entaits the overal~ experjenœ-gathered

by- a fim SAd consequeAtt.y. the- fadœ that differentiates- it fram etners. The- firsl

Mt&-am be-pnysicaU-y reoorded but the third- relates. to the unrecorded8veey .dav
experience of engiIleers- aoo ted1nician& ln tum, protection of the- former~ is

based-on- the-fegal-- coverage.of published research, whi!e. protection of-the latter

is tesstangible-sinœit invotves interpersonal secrets44
•

Wlth respect to the PRe, it is important to remember that, even if it offers

IPR protection inspired fFom western-- IPR legislation, the-Chinese legal tradition

arm twisting, potentiaI technologiesl gains and the possibility te free ride on mest favorite-nation
(MFN) principles white not paying membership tees nor being bound by tariffs.
"2First, it estabIishes minimum substantive standards ofprotection of the abave rights. Second, it
presaibes procedures and remedies whidt should be available in Member States to enforœ
rights. Third, it makes the general dispute setUernent rnechanism ofwro available to address
TRIPs relsled- oonftids. FinaUy. fourth. it extends.basic..GArr pr:ir:Icip'es sucb as transparency"
natioRaf-treatment-and-MFN to-IPRs.-However.-as stated-abcMt.1here remains the problem offull
acIlecenœ.(Hœkman.&.Knsteeki.~ p..153}..
.uJbid.~ p-3CI3.
'"GeMraLanc1specific.kno.wlge.acaotten.sald to affer shcriculs..tQ ether firms. lIat wauk1
eventually dïscover them. The best type ofprotection is patent protection since il prevents
othecs.from copying. the. invention orpraduQng.sîmilar appficatioos_ This.pravides.the owner with
exclusive rights ta make, canstruct. use or sell the inv.rtion in the country of issuanœ for a
C8Ftainperiac1of time. and ensure a sfafJ &tory right. In lum. specificJmow-how iSJ'8refv sotclsinœ it
provides a competitive adva'1tage. Ils protection is lPnted by the regar status of....ucrets
SAd bound tG legaI.principtes ofequityt propeny aMcontRICt Iaw. These regatd information that
is disdosed under circumstances that bind to confidentiaflty and present actual or ttYeatened
unauthoRzad.usaas.caofidential(Mckay-Care.y,~~158-165}.
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Witt!- respect- t&the-P~ il is. important to remember that, even if it offers

IPR protedion inspired tram westem IPR legislation, the Chinese lagal tradition

differs and hence interprets faws differentJy. This will once again be a topie for

disGussion in chapter three.

IV. Conclusion

This chapter has iflustrated that ETT~ not only invoive hardware but

alsa social planning. The relevance of palitical science in fastering technology

transfer is here confinned not only in analyzing the problems, but in providing

solutions that facilitate the process. By detailing the relation between en and

SD-, this chapter has placed ETT beyond rnere simple market transactions, within

a Jarger reality that affects aU nations. From this perspective, en becomes a

useful tocl to counter poverty and inequalïty, and a means ta imprcve the qualïtv

of production mechanisms. However, environmental sustainability by means of

teehnology is to be secured through cooperation by bath donors and recipients

on issues of cognitive parity and IPR protection. It thus invmves the adaptation to

new information and values which in tum can lead ta new levels of

consciousness.

The principles developed in this chapter will later be testecf when the issue

of Err ta the PRe will be examined in Chapters Three and Four. With respect to

the--PRC, the foUowing hypotheses will be testecf. FlI'St, it is believed that issues

regarding accommodation of technofogy are more likely to hinder the transfer

process than are issues of IP. secondll the less developed the accommodative

strudures will be, the Jess technology transfer processes will involve local

expertise. Third, the Jess IPR will be protectedt the more foreign firms will protect

their secrets by using Jess the local expertise and/or by selJing 8 technology

rathet then licensing il Fourth t due to diverging ideologies, the PRC will favor the

types of transfers that do not compromise the ideology of the CCP. Ultimatery.

the-sustainable charader of certain technologies will facilitate their adoption in

the recipient country.
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CHAPTER 2: ENVIRONMENTAL TECHNOLOGIES

According to the Asian Development Bank, regardless of the level of

expertise, firms foRow one of the fOIlowing four strategies'. Sman scate

enterprises that impert Iow-tech products in low value markets are considered

teehnology extenders. Medium sized enterprises. that devetop through joint

ventures, offer cheap labor and input substitutes. produce standard

ted1no1ogie&-and uniform quality, compete for priee leadership, and import row
and medium technologies that are adapted for innovation and export are

considered technology exploiters. rn tum, firms that try to seep into international

markets by imitating ficensed technologies, ensure adaptive research and

reverse engineering, do weR in economies of scale, provide high quafity and

employ advanced technofogy capabilities are labeled technology foIlowers.

FinaOy, large firms that intraduce seff-developed technologies and use bath

economies of scate and scope are defïned as technology leaders2.

ln the environmental industry (El), the market is shared by a smaU

numbeF of technology leaders- that hold fifty percent of the production in each

seGtor and a- large- number of ted1nofogy fofIowers, exploiters and extenders

that share the rest. However, the diversity of the market offers many entry

points and a fertile ground for new technology followers. In 1992, the oeco
estimated that ther&were about 30 000 of such firrns in North America, 20 000

in Europe and 9 000 in Japan3
•

Gennany is the leading exporter with forty percent of ils- production leaving

the COUntry4. Foreign penetration is weak &ince it does not surpass five percent

and dweUs mostly in ICYI tech equipment Forty percent ofexperts are refated to

water and thirty five percent ta air. Hait stay in Europe and the rest is equafly

1Asian DeYelcpment Bank,~ p.44.
~Yt the various SUE that subcattrae:t cIerivatiw camponents far lqer firms represent
the first~. Firms such • HIllEnvIrolllllllâllnc.•wttich praduces air pollution control
equipment (atomiZing nozzIes, filters, and hotgas cooIing systems) (HEl HOI1'1fIC28Q8,
www.ar1InY.cgmr.) operatewitttthesecanct..abigf. Firms lUCh .-AI...... PeM,~neraIoIs
• which speGializeincombined cycle gIMf8kn -canprise-the-third group. Finally, multinaticn81
corporations such as Dupont orGel'" EIectrtc dole the lilt.
loeco 1996,~ p.S.
"Ibid., p.20.
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distributed between North America, Eastern Europe, South West Asia and

Africa. Asisn markets ar& new. Europe shows a positive expert balance. The

UK, Francs, Sweden and the Netherfands expert between fourteen and twenty

percent of- thei!-produdien ln tu~ the-u.aexperts ten percent of its. overafl

production, but has a ten percent negative trade balance in dean air

technologies-FinaHy, while canadais a net importer. Japan's high-tech exports.

reach six percent of total productions.

1. TbaEnvirol1mentallndustry in Canada anc1Qu'hec-

1. General Overview of the C8nadian Environmentallndustry

The Canadian environmental industry is currentty made up.of 4,500 firms

and 150 000 knowtedge and science based jobsa. Just as in the international

m8fket; a- majority of SME&-aJso. characterize the industry. On the whole. sixty

five-percent offirrns pravide. services--while. the. remaicder manufacture goOO5 ln

1995, the former grossed over CAlS billion, while the latter accounted for CASS

billiŒt Regarding export&, they are estimated at about CA$1 billion 8- year with

80 percent of them gaing to the U.S.. In 1997, sergio Marchi, the" Federal

Minister of Environment. decfared that this industry was the fifth-Iargest industrial

sector in Canada with an annual growth rate of approximatefy 10 percent and a

total worth of CA$14 billion7.

According to Supply and Services Canada, the C8nadian environmental

industry is mainly invofved in, and weil reputed for, monitoring and measurement

instrumentation, emission prevention and control technologies, and soIid and

'A sign of futln spread of such tectmlogies ccmes about with the creation of the ISO 14000.
This new standard relates ta enviranmental cancems by estabIishing the requirements for
environmental management system and quality control. From the start, certification by the
INTERNATIONAl STANDARDS ORGANIZATION (ISO) is essentiaI forfinns that seek rapid
growth in the internationaf market Most MNC only do business with sutx:ontraclars that satisfy
ISO. Cor&elernent&are refen'ed as ISO 14001. They involve identific:ation ofenviranmenta(
issues, appointing priorities according to local regulaticns. devetoping an environmental policy
statsment setting.perfarmance~ implementing envirDnmentat rMnagIm8nt systemsr and.
measuring performance. Sa far. ISO 14000 is being implemented in Europe and Japan. The U.S
wiU..bave.to1oIIaw.. In d&vefaping cauntries.Mexico has incarporaled. the~while
fndonesia and the Philippines éD pf8TIing ta implement tttem CCf.Watec Blye Skies, WCrfd
~ W8sbil'Igton.D.c. 199Zr p.&9).
6 canadien Enyironmental fndusUy SIrat8gy. Enviranment Canadar
~:/Iwww.wc.gc.calpresslceis_b_e.htm. 1997.
7 -Envitanmentallndustry Virtuel Office Opens in Alberta-, Industry C8nada,
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liquid wesle handling equipment (incinerators, shredders, cornpadors, recyding

systems and equipment)': PresenOy, Canada's strength lies in the solid R&O

background that exists in campanies, universities and provincial and faderai

govemmeFlts. Moreever:, Canada also benefits from being seen intemationaUy as

an environmental leader. Even if Canadian environmental regulations lag behind

those- found in GeFmany and SC8ndinavian countrie&, the tact remains that the

Canadian Govemment has placed SC as a comerstone of Canadien toreign

policy alang with conflict prevention, trade negotiations and development

assistance9
• This has Ied the federal government to make strategie investments

in technologica~ development proje<:ts to increase international competitiveness

and ultimately, Canada's reputation 'O•

2.0verview of Quebec's Environmental Industrv

Quebec's environmental industry is one of the leaders in Canada behind

Ontario. Even- though the- industry has not fuUy exploited its expert capacity, a

good sign of maturity i& the- tact that it is abl~ to provide for the Province!s

environmental needs-. CurrentJy, Quebec's strength lies- in water management,

biotechnology, agricultural waste management and a solid R&O infrastrudur8i

however, it lags behind in ai~ pollution and solid waste management.

On the whole, the industry totals 900 enterprises, 15,000 jobs (76% in

services- and 24% in production), U.S$1.7 biffion in revenues (6% in exports) and

an expected growth of 10-12% per yearf1
• Presently, the most developed

remains ...te water ..nagemenl It includes producers and distributors of

http://info.ic.gc.catcmblwelcomeic.nsf/Pageslsearchfr.hl 1997
'The inclustry alsa praclJces derivative components such as attachments for pumps and valves.
separators and filters. In tum. services incIude aucfiting, engineering, technical and scientific
services. They consist mainly Œstudies, pl.. and projeds for resouœ conservation and
protection; water supply, sewage coIledicrt and treatment; saUd waste disposai; inciJstriai waste
water treatmeRt; air poflution c:ontroIs; and energy conservation. Consulting ensjneers, software
developers. salid waste management develapers and recyders, private Iaborataries and research
eetablisbments.are al.incIud84in this SJOLJP- CIlle 'ntImationaI.T"!'t' A,,;""! Plan:
Envircpnental Eguipment and Seryiqps 199511996. Suppfy and Services Canada, Ottawa.
Govemment of C8nada. 1.995. p.3).
9 Sustainable Devefopment H0fI!!Q8Q8, Oepartment ofForeign Affairs and International Trade•
htIp:Jlwww.dfait-maeci.gc.calsustainlmenu-e.asp.
10 '7ec:hna1agy PartMrships CanacW. Industry c..œ .htIp:lstrategis.ic..gc.calsc_mangb1IpI-
11 Pmde mire sur l'industrie de l'environnement. Ministère de l'Industrie du Commerce de la
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materials for decanters, water treatment, ventilation, dosing, mud management,

measuring and controt instruments, disinfecting and biofiltration technology, leak

detection and repair systems, and computer software and hardware . By 1994,

there were about thirty five producers and thirty three distributors of luch

technologies, eighteen concentrating on potable water12
• The main customers

are. govemments, municipalities, pulp and paper, metal and chemical industries,

and oil refineries13..

ln the service sector there are approximately fifty counsulting firms, thirty

two faboratories and forty five R&O institutions- that deal with (1) distribution

networks of water and sewage, (2) design, construction, and exploitation of

filtration facilities, as weil as (3) laboratories for control and analysis14.. From 1980

ta 1991 the percentage of -Quebec made equipment- for water treatment

facilities jumped from twenty five percent to seventy five percent for small and

medium size- facilities. This-- meant that these- enterpriS8& had establistled a

business netwerk, and thus found themselv8& in a position ta export some

equipment (fijteB, bioted1nological components &cfecantation and oil removing

materiat-).

OVeF8f1, water management firm& beneflt from a- high lavef of expertise,

proper production facilities, support from govemment research centers and

universities- (Institut Maurice LaMontagne, INR8-Eau, University of Sherbrooke,

McGili. École Polytechnique and the CRIQ), the most developed training

program& in Canada (induding graduate courses on water management), and

the assistance of the Association Québécoise des Techniques de l'EAU .

However, firms-Iack representation at the national level, oft'er limited international

competition (when compared to MNC), receive liUIe funding due to their smalt

Science et de la Technologie, Québec, 1995, p.2.
ll&tventy percent of these befong ta Quebecowners (Ibid•• p.13).
llMuniàpafdies represent the biggest dients far cIean water treatment facilities (c:oaguJation,
ffOCQ dation, deœntation, filtratiaD (sand and~ andchlarine disinfect.anIs), wast&.waœr
treatment (active mud, pools, biodiscs, m8'Shes and septic tanks) and equipment for sewage and
W8t8F distribution.
[4 DtmIist Marie-Christinet Ltootentief.d'interyenlion int8mationaI&pgur 'es entreprises-
q lébécgises en envirannement. Centre de r8Che1che industrielle cil Quebec (CRIa). Quebec,
1994, p.12.
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size (only one third of them can do their own R&D), and are disadvantaged by

the non implementation of regulations found in the Industrial Waate Redudion

Program.

The air management sector in Quebec al50 offers. G&S that treat interior

and exterior air according to norms. In 1994, the sector gathered twenty six

buifder& and twenty four distributors of industrial ventilation equipment, dust

removers, separators, filters, air measuring analysis and control instruments and

consulting firms. These- aise offered different instruments to control air quality

such as electrostatic precipitators, cloth tissue filters, dry or humid filters and

cyclones15.. In- Quebec; seventy five-- percent of these systems are botlght fi"om

focal enterprises, of which sixty five percent are owned by Quebec interests.

Likewise, services divide irfto twenty three expert-consulting firms, seventeen

faboratories and fifleen R&O finns. Individuafly, expert firms comprise

engineeFing firm& that do not build, firms that aeate and build equipment, and

produC8FS-speQafized-in certain campenents.

ln Quebec, the- air sector facks human resources-and expertise. This is.

probatiy due to partial instruction of technicians and engineers (8.g. one course

on basic knowledge of atmospheric chemistry at the graduate level in aU

universities). Nevertheless, such training can be obtained in Ontario where

EnYironment Canada has concentrated most R&O efforts. Meanwhile, most of

the research that bath faderai and provincial govemments invest in Ouebec is

fundamental sinœ it concentrates mainly on meteorological aspects and

forecasts, and cross boundary phenomena related ta acid rain. Insufficient

govemment action to uphold regulations and develop programs alsc represent a
problem for the sector16

• Lastly, the industrial association is smalter and less

active than- its American counterpart, the Air Waste Management Association.

I~Nate that common airpollution contrai equipment has relatively few high tech components and
ils construction does not require specialized tooIs or irdviduals (Dumais,~ p.11).
l'There are no reaI contrais far atmosphericpoli...., in Quebec exceptfar (1) 8Inissions from the
aluminum industry. (2) measure and treatment of odars~ the devetopment of
olfactometers and biofiltration equipment establishld in sorne firms. and (3) the fabrication quality
of interforair management.
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Salid waste management and recycling in Quebec presents a variety of

builders and distributors of storage, collection, treatment, efimination and

recycling equipment and systems for domestic, industrial and commercial

residues. Many of thes& enterpriSe&-also work on waste transportation, analysis,

monitoring and handling equipment ethers have created procedures and

materials for monitoring, measuring, controlling, validating, and conditioning

waste '7. Out of the fifty Quebec enterprises in 1994, thirty four were owned by

lœaJ- interest~ (74-%). The same year service firms amounted to fifty two

counsulting firms, twenty laboratories, twenty R&O institutions and between fifty

and seventy executing firms.

like water management. this sector benefits tram govemment and

university research facilities for the devetopment of biotechnology (CRIZ, Armand

Frappier & Institut de Recherche en biotechnologie). It alsa presents a unique

and diverse- expeFtise- for defining decontamination procedures and monitoring

criteria. There ar& in Quebec two sites- for treating and eliminating organic and

non organic waste. On the down side, the-following can be notecf: the absenœ of

enforced regulations, the need for training programs bath for technicians and

eAgineers (sinœ most experience is acquired on the job), limitecf R&O for new
ways to recuperate and recyde wasle, few important industrial associations, and

cflfficolt access te fillancing 11.

Quebec alsa provides G&S for protection end reh.bilitation of soils.

This- sector differs from industriaf hazardous waste management since it often

combines saUd, liquid and gaseous phases. Moreover, each site is particular

siRœ ita physical, chemical and biological components differ. It is therefore

difficult to identify one single technique which takes into aceaunt and respects

economic, environmental and social norms. 50 far there is no plant that can

17Quebec excels mainly in services and materials related to collection and transportation,
monitoring and measurement and treatment and elimination (Ibid.• p.15).
IIFurthermore, saUd waste management faces litIIe use of recuperated 81d recycIed materials,
and no local procU:tion of speciaIized.equipfœnt for recyding plants (magnetic sorters. bIowers
and grinders). In hm, hazardaus waste management lacks mobile equipment suppliers that
would.aBaw ûltœat Ibawaste an sifa and.see dilfiaJities.arisawhen filing.far permit acquisition of
MW procedures (nolably due ta long delay periods). ..
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eliminate ail types of contaminated soils in Quebec19
• However, certain firms

have the capacityto treat poIluted soifs on location - in situ (extraction, bleaching,

immobilizing, chemical degradation, biodegradation and thermal volatilization) 

or after excavation ... ex situ (thermal procedures, biodegradation, physical

procedures, chemical extraction, stabilization, and solidification).

An agreement signed between faderaI and provincal govemments led to

the creation of the Programme d'Assainissement des Ueux Contaminés à

Risques Élevés . The funds for this program were te serve the purpose of

demonstrating- Quebec's dean up tectmologies20. Still, this sector faces limited

funds for enterprise development and lacks incoherence, since no partnerships

are found between producers of goods and service providers.. In addition, no

respected trademark has been established in this sector and there is no harmony

between federal, provincial and municipal regulations.

Other sectors present in Quebec are: treatm.nt of chemical

C8fRpoun~ agricultural w••te matter and biotechnologies. The tirst one

pet1aiRs to producers and distributors of air and water treatment, absorbents, and

aggtomeration and granulation produds21
• In tum, the second one relates to the

small number of enterprises, counseling firms. and research centers that deal

with cattle raising and air. water and soil polfutants such as fertilizers, suspension

partieles and pesticides22
• Here, the fact that Quebec's environmental legislation

regarding agricultural activities remams the strictest in North America has yielded

relatively advanced techniques23
• Finally, the third sector proves of relevance for

the clean up and recycling of residues (bioenvironment), displays applications in

f0restry24 and prcvides materials that are essential for the other two.

l~e NIMBY phenomenon also manifests itself in Quebec. The ecological disaster in St-Basile
Le Grand has reinforœd il
200umais,~ p.17.
211bid., p.20.
~ of these are funded- by the Programme d'Aide a la Recherche etau Développement en
EnvifOlJnement (PARDE),
23Hawever these techniques remain 25 ye.-s behind those employed in Europe (Ibid., p.21).
14Biotechnology otrers the possibility ta incœase yielcls in forestry through regeneration
procedtnS that indude doning of species, n insect repellents. Moreover, it pravides the pufp
and..paper industry with ameat1S tQ bfeach Kraft pip wittI mushraoms.(tramebts versmor) and
devefop biomass with the industrYs residues (Les biaI8d1noIgaies d8ns fa région de Montréal
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Il. Strategies for Growth and Environmental Aid Proarams

1. Canadian Strategies and Aid Programs

Having ta consolidate Canada's commitment ta sustainable development,

the fedeF8~ govemment has in reœnt years launched a series of programs te

further develop the industry. Among these there is the Strategy for the

Canadian Environmental Industry25. This project aims for greater exposure of

Canadian technologies through agreements, facilitating market-entry, planning

for strategie networks among SMEs, gaining environmental market intelligenœ

and transferring management expertise to developing countries. The best

example- of thi& venture- has been the- various environmentaj technology transfer

workshops held by Industry Canada (IC), Environment Canada (EC), National

ResotJrces Canada (NResC), the Canadian International Devefopment Agency

(CrOA) and the DepartmentofForeigrrAffairs and International Trade (DFAln 26
.

Each of these entities is responsible for a series of programs designed to

encourage the industry. For example, IC offers bath information and support for

technologies and investments that are deemed IIsustainable,,27 with programs

such as the Canadian Office for Technology Exchange in the Environmenr8,

the Environmental Indultry Virtual Office Program and the Canadian

Business Environmental Performance Office29
. In tum, EC offers technical

expertise for the application of techniques, conception methods and

Conseil de la Science et la Technologie. Govemment of Québec, 1994, p.20).
~Supply and Services Canada, op.cil, p.1.
:& Canada has signed about 50 bifateral agreements that are destined te improve the
environmental conditions of many countries with cflfferent degrees of invo[vemenl Among these,
CtDA has signed twcImemoranda ofu. Ide. slandïng-with China. EC four with China's NEPA 
induding a course on enviranmenta[ management for NEPA officiais in 1996 - and NaturaJ
Resources Canada has signed one ( -canada's International Agreements for the Environmenr,
Industry Canada. http:lstrategis.ic.gc.ca. 1997.)
17Csnada-China: Enviranmentat Solutions. Industry Calada, 1997. p.81.
Drhis office assists public organizations and private companies from countries around the world
by finking !hem to their Canadien counterparts with the purposeof deveIoping their own
technological capacity and cantributing to global sustainable developmenl Among its most
reœnt initiative is that ofEnvironmental Tee/m%gy Transfer Fund forPo/andwhich consisted of
demonstration prajeds and t8Chnologicat modemïzation. rCéI18dian Office far Technology
Exchange-in the-Environmenr (COTE). Industry Canada.
http:lstrategis.ic.gc.calSSGles01593e.html)
29the last two aff8r C8nadian firms basic information on the existing &id programs and packages
st bath levelsofgovemment.
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management and has access to public sector know-how since it finances a large

part of the federal R&D on environment The tact that many developing countries

often cali upon the Ministry's objective expertise on regulations of technology and

R&D offers many firms the possibility for subcontrading projectsJO
•

Correspondingly, NResC provides a geo-science knowledge base on

environmental protection, public safety and economic development, while- CIDA

is responsible for the Canadian Industrial Cooperation Program which offers a

bridge between commerciat and devefopment interests31
• Finally, additional

support cornes tram DEFAITs trade commissianers - who offer assistance to

export-ready Canadian companies venturing in the- developing countrie& -, the

Société pour l'Expansion des Exportations, the Federal Bank of

Development, the Federal Bureaus of Regional Developmenl the Asia

Pacifie foundation of Canada - and its fink to APEC - , and the Canada-China

Business Council32
•

2.0tJebeç Strategies and Aid Proarams

Contrads that are secured through IFls come trom developing nations that

have borrowed funds to develop infrastrudure. These borrowing countries

JOEe instituted in 1992 the can8dian EnYironmental Training Program which teaches foreign
public officiaIs environmental management It also links up the industry, the state R&O netwark,
the ministries involved in the protection of the environment and/or international business and
community colleges that train environmental technicians. The most recent illustration ofthis
program was the training-ot Mexican-public officiais from the city of Monterey in Hamilton's wast.
Water Technical Center (Le r61e d'Environnement canada dans l'élaboration de nouvelles
appr()Ches. a la cooperation technologique dans les marches naissants, Environnement Canada,
1995, p.4.)
3tSince 1978, this pragram reduces the risk for Canadian firms by sharing the cost of doing
busiAeS&-in developing countries and enhandng the positive developmental impact of private
initiatives. Sinœ CIDA acfministers most of the Canadian aid budget, after examining proposaIs, il
shares the. cests at the viability study stage, contributes towards reducing the casts of the
devefopmental components of the project al the implementation stage and cantributes to the
traiAiRg-in bath social and enviranmental aspects (Industry Canada, mQ!, 1997, p.85).
lZThe-mam IFJ$that deaJ with environmental programs are the Wood Bank Group (IBRD, IDA,
IFS and AMGI), the Worfd Environmentaf Fund, and the Asian Develapment Bank. Wlth respect
to-the-Iatter. CSflada-is a-significant cantributar to the-Worfd Bank and ragional d8Y8lopment
banks. Canadian firms are eligible for CAS40 billon in prcjeds funded anruJlly in developing
countrie& These contraets can be obtained thraugh the 'Fis programs. Baek in 1993, the World
bank awarded CAS2 billion and the Asian Devefopment Bank awarded CAS154 million for
beseliFte-studies. water suppfy projeds, training and charaderization ofenvironmentaJ situations.
ln~ the fnter-American Oevefopment Bank awarded CAS1.2 billion for naturaf resaurœ
conservation, improvement of the urban enviranment, pollution control and local govemment
institution strengthening. (Supplyand Services Canada, œ.st pol)
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publish ads in the UN's bimonthly magazine Development Business. Notices

incJude the beneficiaries, the amount of the foan, the nature of the work required

and the deadline for submission. Even if sixty to eighty percent of the contract is

based on the entrepreneurs cost estimatel time schedule, local participation,

possibility to acquire single parts, compatibility and reputation are alsa accounted

for. The borrowing country awards the contract but the IFI is responsible for

paying. Tc show their interest in 50ch matteFS, firms must contact the-Ministry of

Foreign Affairs in bath levels of govemment.

Besides- beiRg eligible- for ail CanadisFl programs, Quebec firms can count

on the various provincial aid programs.. The largest aid is provided by the

Ministère des Affaires Extérieures, de l'Immigration et des Communautés

Culturelles (MAIIC). It initially provides the technical assistance by giving advice

on foreign trade and on finance procedures, in addition ta offering the SAM

program which involves a contact network with over 25, 000 U.S. firms.. Another

type of aid it provides takes the form of training programs involving private

organizations thatare activety invofved- in international trade33
• Finally, the MAIIC

provides. three. way financial assistanœ te firms through the APEX program34,

through group missions (financial support to rent space, build stands, pay for

promotional material, invite buyers or transport samples to fairs and expositions),

as weil as through the ACTIM-MAIIC treaty which promotes cooperation with

FrancH AgeAœ pour fa Cooperation Technique; Industrielle et Economique

(ACTIM) in the Atlantic region..

FinaHy, the- Société de Développement Industriel du Québec (SDI)

stimulates economic development through the financial assistance of its export

aid program35. and the Ministère de fa Faune et de l'Environnement (MEF)

J3 The courses offered here indude: Introduction to Foreign Trade, International Negotiations,
Transportation and Marketing, Impot1ance of Cultural Context in Intematianal Business, and Hcw
to Export Abilities. Some seminars are aise affered on haw to: Prepare far Export Markets~
Develcp International Business and Prepa-e Fairs (Dumais,~ p.201).
M It involves individual prospecting missions in the U.S and Europe (max. CAlS 000), aid for
expositions and fairs (max. CAS10 000), studies and strategies far marketing (CAS 15 000 .$25
000), aids for market adaptation d prcmotional material to new markets (max.. S 25 000),
empfoyment grants. and special programs (max. CASSO 000).
3~&-has three aspects: imptantation of aedit {Ioans at market rate that ca" cover feasibility
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presents the IlFonds de recherche et de développement technologique en

environnement" {FRDT-E}, which is exdusively refated to clean technologies and

holds credits of CASSO million for five years avaifable for exploration research

projeets and technologiesf innovation projects.

III. Prosoectives for the Environmentallndustry in Canada and Quebec

According to the OECO, Canada remains a secondary producer of

environmental technologies; nevertheless, conditions ta expand the market seem

weil- in- place:: The-main prerequisite- for exports is domestic dominance and this is

being achieved by many firms. Between 1991 and 1996, Canadian exporters

have- doubJed to 600 firms- and there are about 1200 others- that are export

ready36. Besides comprehensive Federal govemment programs, Canadian firms

benefit from a goOO reputation and major treaties with ragions' groups. Moreover,

most Canadian missions abroad place environment within the top three

prioritized industries37
. Overall, it can be said that the Canadian strategy is

focused on building momentum in markets in the developing worId by providing

good quafity market-responsive environmentaf G&S at a reasonable priee.

ln tum, Quebec firms aise show strong potential. Ten years ago, ail of

Quebec's SMEs began to generate an export culture. Out of the 13,000 firms,

thirty ta thirty five percent sold in foreign markets. About hait of them exported

Jess then 10% of their produdian, many however exported passively by

responding to extemal demand without a particuJar expert strategy. The

American AtJantic region remains until now the main market. Experts to it

constitute mainly telecommunications, paper, and aluminum. Europe follows suit

with precious meta's, alloys and alurninum. FinaUy, Asia, Africa, Latin America

stucfl8S, Iagal tees, travel. employee wages outside Quebec, costof stocks and samples)r
financing experts (consists ofa warranty that cavers up ta 80% of ((81 retribution for éKly firm that
requires it to expert goods and seMees) and finally, consortium formation (Ieans tt1at can
become shares, up-frant retums far sharetIoIders orwarrantïes, that are given to enterprises
which seek alliances to obtain contracts rx sales outside of Quebec).
J6Supply n Services c..ada, OP.cil, p.2.
17According to the Canadian Ministry of SiJPPtv R 8ervices, Canada continues to support the
"avities-mthis. industry that are aimed at enlarging th. sharesofestabfished markets imovative
technologies and capabllities targeted at niche market opportu1ities, and pursuing apportLllities
with intematianal financial-and-donar organizaticns.in developing.ccunmes- Ghe International
Trade Business Plan: Environmentat EClJïpment and Services 199511996. Supply and S8rvices
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and Oceania top receive asbestos, instruments (measuring, control, laboratory

and medical) and paper (Table 1 below shows the value of experts by

geographic area).

Regarding eflvironmerttal G&S, th& majority of firms (98%) sold their

goods in Quebec.. Some had markets in Canada (Ontario 30%, Maritimes 20 %

and the-West 16% ), and tew sold outside of Canada (US 1Q0A., Europe 3°~, Asia

and Latin America 3%, and Africa 2..2%). There was a dear absence of Quebec

environmentaJ firms in foreign markets. Most exporting firms selected the

recipient country after having participated in fairs, or after expforing the potential

market3&: Others simpfy responded te international orders or readed to

opportunities set simply by regional proximity. Finally, some benefited from aid

programs. of International Finance Institutions- (IFI) or of provincial and federal

govemments.

Ta~1- Value of.Quebec uportI-peFgeographic area-1992 (thousand $)

Region Value Proportion

US- 20 799 000 76.0'"

Europe 3965 513 14.5%

Latin America 498 195 1.8%

Africa &M.E 244 370 0.9%

Asi. &-Oceania 1- 452 904

TOTAL 27 248 970

Source: Dumais-, Le potentiel d'intervention internationale DOur les entreorises

québécoises en environnement, centre de recherche industrielle du Québec

(CRia), Québec, 1994, oo.cït, p.23.

Canada, OtIawa, 1995. p.4).
31Numeraus trade fairs are hetd by the different industries ftom ail environmental sectors. Firms
that wish ta open up ta intematicJnal trade can purd1ase ftoar space in these fairs in arder ta
develap new contacts or simply offer their GaS in new markets. Participation is hawever
expensive.
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IV. Condusion

From a broad perspective, Quebec and Canada offer technologies and

services that are comparable ta the ones offered in the international market, yet

they offer no significant technological lead "or renown when compared to Japan,

Gennany, and the U.S.. Gfobally, Quebec firms started opening up to

international markets in the mid-nineties. Most profits came from counsulting

firms. As in any other market, local finns must leam to comply with the business

mentality and culture of the importer. This process can be as complex as the

transfer of technology itself, sinee one must adopt the business ethic of another

country (management, language, laws, culture, and customs). Consequently, the

development of an expert market represents a medium and long term

investment, and requires considerable human and financial resources.

Overall, the Environmental industry in Quebec accounts for an important

numbef of ~iafi.zed smafl and medium size- enterprises- that faII into the

technology follower category. Snce they are· young, their leve( of experience is

fimited in the intemationa~ arena where the U.St Germany and Japan have

beoome the- main provid~ However, the importaRt size of thi&- new industry

(U.SS150- billion in North America), its estimated growth and its need for

increasingly sophisticated produds, otrers Quebec firms a window of opportunity.

ln tact Quebec's- participation in various trading spheres (NAFTA, la

Francophonie, the Commomvealth and the ASEAN), its qualified and skilrect labar

and pubfic R&O canters that work with the industry, its competitive fiscal policy

for enterprises, and -as the following section win show - ils Govemmenfs support

for new technologies constitute considerable assets.

..
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CHAPTER 3: THE PEOPLE'S REPUBUC OF CHINA'S

ENVIRONMENTAL C.i.A' , ENGE

t. Environmental PrpbIems in China

The history ofChinese civifization is mar1<ed by several serious environmental

disasters which repeatedly demonstrated the intricat.and yet fragile link that binds

human activities- to natura ln China, the threshold of sustainability, defined in terms

of meeting oœ&aM'I needs while·preserving resource&for future-gener&tions, has

often bien- surpassed. In tact, historians have shawn that socioeconomic and

poIiticaI fcrce&-- resulting frein overpopulation in China - have accelerated the rate of

environmentaf degradation by sutrocating internai pradudive forces' .

Environmental disasters are also embedded in Chinese consciousness and

tradition. Chinese-Civilization finds itseIf caught in an evertasting oscillation between

respecting nature and plundering if. This endless Ioss of equilibrium remains

probIematic since it has been incorporated as an inevitable part of lire. PresentIy, the

PRe face&. sorne of the wortd's biggest environmental ch&Ilenge&. Matters are

further complicated by the size-of the- population which is thought to be bet\tJeen 1.2

and 1.4 billion peopte3. The sheer size of the poputation and the agricultural

character of the eccnomy imply the oountry can be compromised st any time by

environmental degradation. Defined in terms of exhaustion and/or CORtamination of.

1Forexanpte, under the West Zhou dynasty (1115 -1079 BC), during the Pre-Qin perfod (2205 - 221
BC), the Niercf the Qi state developed and sustained a ratio for grawth based on the runber of
people pif" unit ofarable l81d in arder ta avaid shcrtages. Mareover. during the an ta ~--Han
perfod(221BC -57 AD).lage scate proieds -suchas 1heGre8twatf; the-CIayGt8ds-and-the-e
Fang-Palace. unscuwj poficiel th8t supported high birth rates, andecpsnsiand psper mBkingni
ircn smeliPg-itldustries- canlributsd.tnextsr:1sive defontstation..U8nd.~,cbangain cMJr
auses and deI'nogaphic dedœ. Relative prosperity which cI't8a:18rized the two foIlowing periods ,
the.a&-Haato.Suipetiod(Sl - 6.18.AD) and.the TBDQ ID YUIllpetiod(618-1368.AD),. setlha
bmations ra- ctoughIs and civil wnst. Lastfy. the &fng ta PRepettJd (1368 -1949 AD) atso
replicat... !base paItBmLCln8DlChiœIe pep datian prabIems..S8IdId in this periad sinœ,ni
âlSlrbdion falkMed dosefy the runber dfamily rnembers. In 1650 popuI8tion reached 100 milrlon in
coastaI.regicns By:.1.82O-it ree:hId 400.miUicIl Finally, ....the PRe was instiII d8d, ChinIts
papuIatian cornpises approximIœIy a tu1dr8d million men (Qu. Gepingt Populatian and
EnyirGnmentin-Chinit; London-, pawChapman-PubIicationI., 1994, p;17.a).
'Edmands RL, Patlems ct China" Lost Harmony. New York, RoutIedge, 1994, p.23.
JMost-seaJements... fcuId in tt18~88ItIm dividI thIt ia dwacl8fiZed by the plains-dthe
deltas. Abaut 70 r-œnt c:l1he population live innnI--. and d this fi'actian. 75 perœnt are
irwcNed in 'Via""pl adivities (ChiM ?Q2Q the-Wodd Aenk.Wasbington llC.. 199Zr p..6)..
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resources, this phenomena results from the increased demand that human

development brings about on a living space. In this perspective, everpopulation is

not te be seen as a fundion of number but rather a retationship between scarcity of

resources and population growth4
• The dynamics of modemization amplify

enormously the strain that this relationship generates on the environment, notably

in 1055 of bio-diversity, land degradation, pollution and global issues.

1.Biodiversity

As urban centers have emerged and expanded, human development has

ccmpromised many of the ''30,000 plant species and ~340 species of terrestriaf

vertebrae"5 present in China by augmenting competition for resources and space,

and inaeasing poJlution. Aa:ording ta official statistics, China has 131 million

hectares of forest cover representing 13.6 percent of the territory (1ha=10 km2
)6.

The main cause offorest stocks depIetian (set at 5,000 km2lyear) remains the need

for farmland and fuef, but activities of timber industries ... which responcf ta the

expanding construction industry - afso take their toit 80th the Govemment's limited

controf of the former phenomenon and the tack of adequate alternative sources of

energy and food has resufted in more than 50 perœntforest reduction since 19497
.

Currently. even if refbrestation has set a goal ta aeate 66 million hectares of new
forests in China - notabfy in the North' ... and China has signed the RAMSAR

4'n the PRC. the ratio reaches extreme proportions. Wtlh 22 percent ofthe warlcf's population fNing
on 7 percent of the wartd's farmland. the PRC has resorted sinœ 1949 ta highty intensified farming
rnethods which have reduœd nbIe land by halfwhile~ing pradllCtiOn. This selS the available
ln perpersan ratio al36 percent beIaw\WX1d IeveIs Moreover, available fcnsIs are 13 percent
bekM wutd Ievefs. r81Ching in 1991 a store riforest capacity percapita rA9.3(cu m)' when the warfd
ratio was set al S6.6O(a" m)'. Water suppIy is afso scan:e notably in the Narth. Even ifChina is sixth
in war1d suface A.I'1 offvolume. il pIaœs 171ft in per capita rm atf (25 percent beIaNworfd Mfs).
This is fLr1her camplicatect by pollution ofavailable sourœs. F"nlly, the erective acœss ID minerai
lI'ld energy resa.rœs is aIso infh.&1œd by the size afthe population. China tm 11 percent d the
wartd's cœJ reserves. yet anfy 40 percent of the warfd averagain tsnns ofexploitable caaLpercapita
Il is estimated that 70 million hausehoIds sufrer severe fUel shortagesy feIding ID carntution of
straw~ animal excret'I8'1ISand wood. Me8rMhife, oily uraniun and hydrapawer..8V8i1lble energy
sources Ihat..yet ID be fiJUyexplaitld (Edmonds.~ p.6-12).
~ -Giobaf Environmentat Issues: Biadi.-sity". in Current Envirpnmentaf Prgblems and Initiatives.
UNDP, April 1997. www.ecfu.unlundpllbaok
~t'8S8fV8- yieIds atJout 10 9QO million aDc meI8rS riwood. RemoI8 œnsaring _ ,......,.I.ss
shawn Ihat Iftis runberfalls to 74.5 mU60n ha or 8 PRIIItdb territcxy (Edmonds. œ.Q!L p.42).
1 -GIob8I-EnvirOnmentat Issues: FOF8IW'. in œ&UNDP.
'Prcgrams such as Ob.tgataty TI88 pIanting (since 1981 ewry citizen nulpf8'1t 3 ID SIr8es (1000
miUianlr88Styear}lr ttJe GœatPlainaPtqilct.(rIpfa'Iting intba Nadtt 1s~ the Rivermfthe Nadh
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Convention for the Protection of Wetlands in 1992, future solutions must consider

treating the probIem al the source with bath poIicies and infrastructure.

2.Land Degradation
Induc:ed by soit erosion, desertification and urbanization, this phenomenen

results from bath natural processes and huma" activity. China's productive land

decreased from 111.9 te 94.91 million hectares between 1956 and 19959
. The need

for simple techniques that counter each factor wearing effed is therefore urgent. The

most significant fader remsins soil erosïon. This natural phenomenon otrsets an

ecosystem that suffers no stress 'Nhen th& rate- of reconstruction is out distanced by

erosion10
.

Tc a Iesser extent delertificltion and urblnization alsa threaten the fragile

equilibrium between land and population. The former is a purely physical process

which can be acceterated by over cultivatian. overgrazing, forestry, mining,

urbanization and excessive use of limited water supply. PresentIy, 11 percent of

China Plains in arder ta integrate agriaJIture by setting trees .-CUld 33 M ha of aapIand), Greening
Taihang Mountsin (planting 3.95 Mha), the Three Notttrs SheIterProject (plant trees fram Kaxgar in
Xinjiang te the Great Hinggan Mountains in lmer t.b'IgoUa), the CoastsJ Ptotedive FotestProject
(pfn slang 18 000km in the coast fine) and the Chang RiverProtective Fotest (which projects 20M
ha) have ail been implemet lied (Edmonds.~ p.4S).
IJ -Global Environmentar Issœs: Lanet Degradation·,~ UNDP.
IUSaiI erosian OCCU"S when LI1SOt.f1d tUIBt acIivities, such as the lWTIOV8I ofvegetation. operate nf
opose top soil, arnpIify the eft8cts drain. hail, ana wind, inaease the ,..0(evapcntion, ml
finally, W8Sh out naILnI fertilizers such • nitrogen, phasphcn and palassitm ln China, cuItivation
on slopes, over-grazing, and paor management menace 115 rAthe IR ares. (Edmonds,~
p.S2). The warst erosion can be observed in the Huang RiverValley. Every yewthe rivercarries
1600 million tanes risilt (8 rich soillUrient), aeating every Y8II" 23.5 Knforsift deposiIs in the
Delta The~ 1055 ocan in the lœss pI8IeIu with 5000 tcnes pel"knt; the equivaIent cl 1 an
oftepsoil a y8' (Ibid., p.S4). Thesituation hIs seen a 33 percent if1Clls•• oferasion between the
195O's and the 1980'1. The Ch81g RiverVailey in tun S88S the Ioss d600 nillion tans ri lilt ewry
Y'B'. This poses-a-probfem noI8bIy in the Sic:tIa1 Basin wtwe the sail atxMt bedrack is onfy 17 an
thick. setw.n 1957 and 1986, population in this region has dorJ)Ied and QIItivation an sIopes and
cWcnetation acceIeral8d soif erœian. ThispI'IenanB lCI1 is rinked ta fkxxfs since il inaeases the
riverbeds, causes water shart8ge in the Ncxth bybIoddng CInBIs. stus dawn hyœœfecIric LI1iIsnt
reciaswater efficiency fortravet Soil erasion &Iso afr8CIs 1he Ncx1tII.1t. HaIfofr,...Ma lQOfia is
menaœdn 114 ofarable fancfs NNe Iost70 - 80 an rlthick black sail ln the South, the expansion
of1heecanomy sees-cwerpn:xIuctian It is-estim8t8d thIt lmUIIIy the equivaIentri the talai amcu1t
rAd1emicaI fertilizer cansuned in the PRe is Iost CUt ID erosia't CambBl eII'brts have i8farestld 112
the-efOdIId land..since 195O's8'1d haveterrICId 1/3 Œthe land.. In China's NinIh F"1V8 YB' Plat.
priarily has been given te sail erosian pmerltian 8'1d CXJI'IIR)I averChina's potenIiaI erosian nari
920,000 km2(lbic1, p.71).
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China's tenitory is desert while 3.4 percent of it is menaced. notably in the North11. In

tum, urbanization is responsible for the Ioss of 2.64 million ha of farmland between

19&7 and 1995. WhiIe- this has Ied pcficy makers ta put 50% of the nation's totaJ

farmland under protection, notably in th&central provinces, the-Govemment plans on

redaiming ne'N land, such as abandoned mine sites, for agricultural purposes in

order to prevent the net Icss of arable fancf. This will require soil remediation

expertise-.

3-.W., ,.and SoU Pollution
The-PRC's transition tram an agricultural SQCiety to an urbaR-industrial one

ha.brought about excessive ambient concentrations of polJutants in bath air and

~ that have induced large econamic and human costs that add up to 3 to 8

pefœfttof Gap-a year (±US$-50 biHion)12.

The extent of the damage is evident whe" one looks at the issue of water

,olledfoa Halling remained a serious-prcbIem sinœ the 197as. surface and ground

water pollution is directly retatect ta increased industrial deveIopment in bath urban

and rtJraI. C8Atefs, and beE:kward wateF treatment facilities13. less- than 20 percent of

municipal waste receives any form of treatment compared to 314 of industrial

waste14, Nationwide, municipal waste has tripfed between 1981 and 1995 and

accounts presently for 40 percent of total wastewaterf5• Lack of response for such

discharges rais&-the- cost of providing drinking water. as.observed when potlution

from the- Huangpu River forced the- Shanghai municipality to mave the water

sources upstream at an estimated cast ofUS$300 million11.

IlAcaxding ta UNDP estimates, 180 million Chinese in the North suferfrom water shortage. In the
South, nearty 21 milrlOn ha dfMnB1d1ftalla threatelMId by il Mar8cMIr, UNDP estimates USS200
ta USS3(X) million pel" yesr in rosses clJe ta ..tdstams that black thr:1uB1ds clkUomel8rs ri railway
and hVtwBYS fN&tY yew ( -Globei Environrnentallssues: Desertifieatiorf, in~ UNDP).
12er.waters Brue Skies. Wood Bank. Washington D.C, 1997, p.104.
Dm 1994, the talai VOUne ofW8118 W8IIr in the PRe W8S 40.82 billion tcNs, induding 24.œ billion
mm industriaf.use n 4.3billion tones tom teMt1stIip n:f village enterpriIes(NEs) ( -Urban and
Rural Pollution: Water Pollution-, in~ UNDP).
14 China 2020. Warfd Bank, p.7S.
ISCon18'Bd ta 1993, the qL8'1Iityof0X)V8I'1 œeded tg œcidize poIlutanIs into enviaI1'8'1taIly sare
subltaJas-increased by 9.4 percent, heavy metaIs (nmuy, cactni.m d'I'am8te & 1e8d) ÏIa8II8d
by 4.7 percent arsenic d1emicafs inaeased br 14.4 perœnt, cy8'1icfe increelBef by2.8 perœcltR
vaf8Ii~ incrslsad br8.9percent whilepetroIeum refated poflutants dedined 10.1 percent.
l'WorId Bank.~ p.7S.
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ln the North, hait the monitored water does not meet the lowest ambiant

standards (grade 5) and only 8 percent of the water meels the standards for

human contact « Grade 3). In tum, the South is less polluted since rivers there

can absorb more17
. The most severely afl'8cted ares is the 4,300 km long and

densely populated (160 million people) Huaihe River Basin. Untreated waste water

discharged diredly into the Huaihe River from Town and Village Enterprises (TVEs)

such as paper miIIs, printing shops, tanneries, brevJeries, and chemical plants which

still rely on outdatecf equipment18. The most severe cases of water pollution can be

found in the Heihe River. AJmost 70 percent of this tributary's water ftow comprises

waste; the death rate in surrounding areas was 30 percent higher and the malignant

tumor rate was more than twice the national average11.

Pollution has aJso yietded a series of anoxie lakes and rfvers. Discharges of

phosphors and nitragen frcm night soil and detergents have eutrophied major lakes.

One such example is that of Lake Taihu in Jiangsu Province. Il has been severety

poUutec1by thousands of smaI chemicaJ and dye fadcxies. thalaa:ount for 1/8 of the

country's GNP. The nitrogen and phosphorus ccntent of China's 18,000 km long

coastal waters aise poses a serious probIem. Finally, aqua-cuItwe is threatened by

higtt concentration of nutrient safts. The primary cause of marine water poflution

remains the direct discharge of untreated industriel and municipal waste watefO.
ln tum, Air pollution has aise resulted fi'om the nation's efIbrts to raise the

living standard. China's energy c:onsumption rose 309 percent between 1980 and

11Thi5 means that the Yangtze and Pem1 rivers are fainy clean while the VeUow, Huai, Huaihe
and Luan rivers are unsuitable as raw sources ofwater. ClftWCIIyt 24 perœntd the papuiation is
said ta be drinQng verypoIutedW8ler and 79 percent is ctinking somewhItpoIutedwal8r. Even if75
percent of inciJsbiaf waste water l'8C8iwId sorne tr88Im8nt it 1994, anly 40 percentcl the lre8ted
waste water met China's eIIIu81œ SbI dIrds (Edmands,~ p.135).
l'UNDP,~

1~ situation has becamesa a'itiœl in the rawer r8Id1esdb Huaihe RNer Valley Basin Ihat local
aci'niniSbations have resorted ta waI8r rationing ID nalige potable W8IIrshart8ge. This
envircnrnIntaI criIis fed the Slate CCU1CiI ta pramufgIIe in August 1995 the "Interim 0rdiI8œct
WBl.er PoIIuIian Prevention and ConIroI For Huaihe RNer SIsin"which sIipuIaIed fV1IIr conIrOI8'1d
IwstwR'188SU'8S forW8118 watIrdiIctBgIS starting 1 J8rIay 1998. Sinœ.."Atm Pravinœ
has dosed 54 TVEs respoI asibIe fer 8.8 rnllian tans clwaste waterand arder8d 30 rœjar enlerpriaes
ta estabrlSh__W8I8r tr8IIIment fadJities. (lbicl).
za ·Urban and RuraJ Pollution: Lakes-, in~ UNDP.
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199421
. Ta this cfay, China has rerleCf heavily on tossit fuefs, generating alrnost 75

percent of the energy from r.tJaf2. The consequences of this modemization have

been very problematic. lnefficient combustion technologies and the high sulfur

content of coaI have yielded high lev. of carbon dioxide and total suspended

partides (TSP) emissions which have- become- the leading cause of respiratory

diseases such as chronic bronchitis and emphysem~. PresentIy, BeIjing,

Shenyang and }(jan are among the ten most poIluted cities in the world. Ajr quality in

more than 500 major Chinese cities is beIow WHO's criteria. In Beijing, particulate

and sulfur concentrations reach 300 microgramslcubic meter, while those found

in New York are estimated at 50 mg/cm. This probaly accounts for a 130 percent

difference in mortality rate due ta the higher concentrations24
• The need to reduce

emissions and increase efficiency is hence pressing, however, solutions must

consider that il is unrealistic to believe that coal win be substituted in the short or

medium term25
•

Air potIution has also resulted tom the deveIopment of the automobile

industry in the late 19805. ay the end of 1995, China had 11.5 million automobiles

and 116 million motorcydes and scaoters. This dis1ribution has had a negative

impad on the envircnment since mater scaoters are more hannful te air quafity than

regular cars26
. Production has doubIed between 1991 and 1995 but no equivalent

growth in pollution control technology has been observed. Pollution has also

increased due to traffic congestion and leaded gasoIine use. High ambient Iead

:n -Urban and Rural ponution: Urban Air Pollution-t in~ UNDP.
22Low quality coal camplicates things. Only 20 percent of mined coat is washed and mast of it
end! up in metalfurgy. In tum, less then 10 percent of steam coaf is washed implying a heating
value that is 25 times ress than intemationally traded steam coat Moreover, Chinese steam coat
cantains 25-50 percent more suffur and 50 percent more ash (C....Water: Blue Skies, Wood
Bank, pAS).
Dntese have bec:cme the leading cause of de8th in China with an estimated 289 000 deaths a
year (Ibid., p.71).
l"This also invOfves enormous &train on the-he8Ittt car&-system with S66 000 hospital admissions
and 11 million emergency room visits every year (ibid., p.1).
llNcte that caal combustion aile produc8s high ffMlsd....diœcide (S04) which leads to acict
rain boCh within China and ils rwvtaing audries. There is a hVwemission in the North. but the
biggestprcblem.lies. in Ihe South wh8re.halftt1e min isacidic.. Thapral)(em is thatcoalinthe South
has highersulfir Ievets 8'Id the hot dimBle 8C08IenII8s the barIding ŒS04 pEides. Coll procU:tion
is aIso respatlSible for water pollution n land d8(Jadatian ttwaugh praœssing 81d mining
(Edmondst œs& p.166).
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levets have alsa risen, causing stunted growth, neurological disorders and la
deficiencies in children27

• It is estimated that as much as hait the children in

Shanghai suffer from high levels of lead in their blood. PresentIy, rneasures have

been implemented ta eradicate leaded gasotine.

LastIy, soil pollution resuIts ft'om water, air and soIid poIlutants that degrade

soil quality, induce salinization and aa:eferatt: erosion. Agro-chemicals such as

pesticides, feftilizers and antiseptics threaten current high production Jevels.

Furthermore, these tend to remsin in the system since they contaminate

underground water sources and rivers which are used for irrigation. Since the

1950's, use of agro-chemical has increased 600 percent and grain production has

gone from 110 million tons to 465 million tons2l
. As a result 1/5 (10 million ha) of the

nation's arabIe-fand area is potIuted. In 1993, one million tons of grain were lost

when 8 percent of agricultural land received polluted water that was unfit fer

use29
. This stresses the need to increase wastewater treatment, which according

ta estimates could increase grain yields from 20-50 percent30
•

SoIid waste is the most visible type of soil pollution. The emission of saUd

waste jumped tram 380 miHion tones in 1981 to 800 million tones in 1995. Of this

amount about 80 percent is packed in the country sicle. Waste sites occupy 55 700

ha of land, 5 209 ha ofwhich were agricuttural lands. In 1991, the State implemented

enforœd solid waste registration requirements in 17 big cïties. In June 1994, it began

a nationwide out-reach program te provide people with basic data on saUd waste

composition, production, and treatment options. On the positive sidet even if

production of industriel soIid waste has risen. the total emission has gradually

decreased sinee 1986. ft goes from 132.8 million tones ta 25.9 M Tin 199t1
•

26 ·Urban and Rural Pollution: Urban Air Pollutiorf, in œm, UNDP.
27 Cfear Water. Blue Skies. Wood~ p.2.
21Edmondst~ p.146.
29 China 2020- Worfd Bank, p.74_
JOPoUution related ta acroctwnicals net onIy refaIes ta appflClltion, theirpraciJdion is 8XIreme(y
hazardaus, • is their transpcr1ation in U'1S8fe peckages. New agriaJIturar technologies, such as the
widely used plasticgreen hausest have brtJught severe pollution. These greenhauses aeete a
resiclJe on crops that is twmruflD tuIa1 t..nh md the LI1SCU1d disposaf rllt1e plasticfilms has
kifIed. severaJ.animal and aquatic species who ale ttwn ( ·Urban and RU1'81 Pollution: AgricuIturaI
Pailution-, in~ UNDP).
J1Edmondst~ p.152.
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Currentfy quantitative goals are te contain water waste and air emissions

ta 14 percent between 1995 and 201032
. By that lime drinking water and urban air

are expected to meet national standards. Here there is not only a need for new

technologies but coordinated- efforts such as central chlorinating to reduœ water

boiIing in every household or increases in the priees of water to reduœ waste.

4.Globaf Issues

Besides posing an internai threat te the PRC, environmental degradation is

also linked to globa~ environmental issues. There is dear evidenœ that climate

change ha&- oa:urred in the- PRe. Sinœ the- 1940'$- temperatures- have increased

notably in- Northem China, where temperature has beaJme warmer (1.0° - 2.5°C

inaease). and dryeI'3. This implies an increased rate of evaporation that can be

translated in the foflowing manner: a ~C rise produces a 5 percent decrease in

productivity. Recurring fIood& are-also proof of wanner \V8éIther. Since the 1960's,

the leveI of the sea-has increased by O.115cm1yr. It causes a probIem sinca most of

the population lives- in thecoast. A11 increas&-of 15· cm of the sea levai- sinks 1/4 of

the Chang RNeF Detta

Finafly, the heaYy reIiance- on coat, biomass (organic waste) and CFC's

make&-of the PRe a key player in the issue-of globaJ warming sinee these activities

contribute to the- Greenhouse efI'ect Between 1970 and 1988, C02 emissions

inaeased two and a half times. This foIlows the simple pattern that as the economy

evoIves- there is- an increase in demand for availabte- sources of energy. The

challenge lies therefore in adapting sustainable technologies in future grDWth.

Il. TechnoIogy Transfer in the PeooIe's RepubrlÇ ofÇhina

The- foIkMing section assesses 1he PRC's climate for envifOl1mental

ted1no1ogy transfer. First, it explores the reœiving conditions that were raised in

chapter one- as- weil as the inciting conditions which attraet this form of fcreign

investmenl ln this second part particularattention win be paid to IP issues.

12 Clear Water. Blue Skies. Wood Bank. p.29.
.13Edmonds,~ p.220.
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1. Receivina Conditions

Briefly, one can recall reœiving conditions as those that create a certain

correspondenœ betvieen toreign and local know-how. Consequently, these relate te

a countrYs physical and intefledual structures. Each of these will be evaluated for

thePRC.

a.The PRe', Technicaf Comconents and Technological Capabilities

Inttially, white conditions that relate ta technical components creste

correspondenœ between local and toreign expertise, t8chnological capabilities

atfow for a certain autonomy once foreign technologies are acquired. According to

the UNDP estimates, hatf of ail industrial production in China is concentrated in SOE

managed by sector ministriesu . Since the reforms, non-state owned industries,

including TVEs, have been spuned to devefop aaoss the nation. Finally, the

introduction of toreign firms and joint ventures in Special Economie Zones (SEZ) can

atse be observed. By 1993, the Wood Bank tists about 9000 SEZ in ail shapes

and sizes35
. What is revealed by this portrait of the PRe's industry is that the

technica1components are dearly available but in different regions and different

fields of expertise. The same can be said of pradiesl preconditions such as

production standards, communication and soft service infrastrudure; and

information databases. In this fashion, it can be said that the PRe offers technical

hardware, human abilities, recorded information and organizational campenents

that can accommodate any productive mesns ranging trom simple carpentry to

advanced tetecommunications. However, the issue of unequal development

favors advanced technology transfer to urban canters in the East Coast and

more sc to Sel that are more numerous in the South.

Regarding environmental technologies, the PRe has a small but growing

environmental produdS and services industry. In 1996, the govemment accounted

for 8,651 units engaged in the environmentaf protection indU&try, involving 1.9 million

people and boasting USSS billion worth of fixed assets and an annual output US$3.7

J.4 ·Urban and Rural Pollution: Commercial Sector'. in op.cil UNDP.
3S China 2020, World Bank. p.S.
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billion3S
• Mainly supported by the Ministry of Machine Industry, the industry is

expected ta toster science and technology, adjust existing structures, improve

quality and orient the market according ta environmental nonns.

As for t8chnological capabiIities. the PRe shows sufficient S&T

personnel in universities and institutes (16 million scientists and technicians), and

af50 funding to support innovatiYe Iinkaaes37
• likewise. an overarching scientific

watch composecf of the Chinese Aœdemy of Sciences (CAS), competent

departments- of different~ universities, and the 8J'Ivironmentat protection

departrnents has been set up for environmental technologies3l
• In 1995. this added

up to SQm8 390- scientific. research bodies engaged in environmental protection,

stafred by more than 20,000 research and managerial personnel. Conaetety,

changes induced by open door policy have 18ft the govemment in CQntroJ of the

scientific and technologiall system, but have subjeded the poIicies to market forces

Consequent1y, R&O is. subjected te govemmental planning, but is. moved tram

govemment institutes to industrial enterprises and NGO's and managed by non

state enterprise3&.

J6lnformation Office of the State Cauncil of the People's Republic of China (IOSCPRC). 'Nhite
Paper-Enviroomental Protldion in China, June 1996. Beijing, p.18.
J7ASrAN DEVELOPMENT BANK,~ p.6&.
31lbic1. p17.
391n this scope. tectmofogicaf deYefopments can be t.aimelled DCOiihilOdities irthti iascent
market Ta acceIerate" the diffusion of technotogy. the PRC instituted in 1985 the SparIc$
Program to promote advanced technologies in ruraf &re8S. and the TOtCh Program (1988) to
promate. the cammercializaüonofhigh and MW teebnoJagy. These.were fbUOW8d. in the early
nineties by the plan for PopularizBtion ofthe SCientificand Technical Results and the State plan
for the. PopuIarization ofKey TechnologieS. (XfAOJUAN Jiang~ ·Chinese Govemment Palicy
TowarâS Science and Ted1nology and its Influence on the Technical Development of Industrial
Enterprises-. in Chines&.T'Çhngfgqy Transf8C in the 19f1f!L Feinstein~ Cb8ItIIDbamr
Edward Elgar. 1997, p.136-139). The TOICh Program -which commereialiZes ted1nolagy by
directing researcb inta appüed..fief~anc1 inI8matianaIizeit by imparting technology by variaus
means such as cooperating with toreign r&SI8'CherS and producing technologies' exports - has
createc1favorabe.mnditions la-upgrade anc1.generatatechnologies. in HIgb.-TaclulalogJ
Induatrf" DeveIopIMntzan. (HTIOZ- 52 st the national level in 1993). Unlike Sel, which
~ fareign investment.in caastal areasJQ stimulate.tbe.natianaleconamic develapmenl..
HTlOZ toster Chinese technologies and exports br depending soletyon Chinese scientific
personneland. fancying. hi-tech dmnestic or fareign industrial enterpriS8S- This favars the
importation of ficenses as opposed to hardware. and secures exemptions of import tariffs for
specialjzed equipment. upart tax exemption to hHech enterprises. and special finance
provisions that facilitllelhe acquisition of funds (risk investment). Simif. provisions are gnned
to.hi-t8Ch enterprises by provincial govemments (Will,. David lI\d Xiqshuo. Yin. 1& Technology
deveJopment and export perfarrrl8tœ: is China a frog or a gooser~ in ibid•• p. 172-173).
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Finally. incentives for scientist and engineers are another mes"S by which

the PRe has tried ta improve its capabilities. On the one hand it has instituted

"Natural Science Awards for Outstanding Worl( (sometimes handed with prïzes),

white on the ether it has ptanned monetary compensations resulting form surplus

sales of technical developments40
•

b.The PRe's Innovative Triangle and System of Innovation

The innovative triangle links academic institutions. R&O centers and

engineering production units ta maximize the efficiency of teehnology development

and ensure its coordination. In tum, the system of innCMltion provides a fi"amework

that warrants direction and projection for technotogy. ~ shawn above the Chinese

govemment has ensured- linkage-bet\tieeA· the- three-axioms and shawn poIiticaI will

to put together a _ ted1notogica1 stFategy. HoMI\.1!F, this is ACt

StIrprising since the nature of the- regime- itsetf integrates-aU segments of society.

What is then important is ta unravef Ytf1ether the- govemment establishes- measures

and~ that ovenide and Feduce bureaucrBC:f which is characteristic of the

PRe's poIitical apparatus.

Above ail, th& PRe ha5- devised an overard1ing coordination system for

teehnology-based development. Before- 1g79, ted1no1ogy transfer expenditures

were controlfed by the centraJ govemment. However, as the volume of importa

increased, the PRC sought to decentralize the transfer of technology. The first

successful attempt came in 1988 when, in addition to simpli1ying the management

branches - notabfy by abofishing the Stale Economie Commission and replacing il

with the Stat& Planning Commission (SPC) -, greeter leeway wes achieved by

refegating the modemization of SOEs to provincial and municipal management

and impfementing systems that allowed localities to retsin budgetary funds and

foreigrt exchange than agreecf1. These referms removed central authority to

permit the use of foreign exchange, while still requiring the SPC's approvaf.

Foreign exchange quotas were instituted.. according.. tel the- ragions in arder tO

mark the fine between local and central governments (e.g. above US$10 million in

~tAo-JtlAN Jiang,~ p.'f39.
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Shanghai or US$5 million in Beijing). Hence, localities could spend any amounts

below the quotas, but additiona1 foreign currencies needed central govemment

approval.

As economic development and capital flows grew, the scala of local

competence alsa increased. By 1992, the State Economie and Trade

Commission (SETC) is created to accomm~ate the SPC prerogatives over

technology transformation. Wrthin SETe. the Bureau of Technology

Transformation became responsibfe for arrangements to sponsor approval

procedures and the praeticaf applications of importing42
• Presently, the system of

innovation is headed by the SPC, the State SCience and Technology Commission

(SSTC) and the SETe. These commissions ensure interest coordination by jointly

formulating the national policies. Since ail reœive their mandate directly from the

Stale Council, they can guarantee the cooperation of the state administrative

machinery in the provinces, regions and municipalities. Moreover. the potential for

pursuing the issued technalogy poIicies is strong since most ministries under the

State Counal alsa have S&T departments43
• Currently, even if weak macre>

control and poor administrative instruments have allowed excessive dupfication,

technofogical imports have been beneficiaf far renovating the major sectors of the

economy (machinery, electronics, petrochemical. eIectricity, communications).

increasing overafl productivity, bringing about structural change and creating a

network of industries'".

Wdh respect ta the Innovation tri8ngle. ail three commissions formulate

and plan S&T policy with inputs trom suth agencies as the Chinese Association

for SCience and Technology (CAST) and the CAS.. In affect linkages in the

triangle are favored by the Key Tas/( Research and Development Program

(KTRD), the National SCience and Technology Achievement Spreading Program

4tJINGPING Ding. ·Using imported ted'1nology ta transfarm existing enterprises in China·, in,
mzs, p.106.
..2JINGPING Ding, op.cil, p.108.
43Asian Oevelopment Bank, mzs, p.59.
oMJIANGPINGXu, ·Chin&s lntern8tionaJ Technology Tranefer: the Current Situation, ProbIem&
and Future Prospects·, in Feinatein&Howe, SI\Qt, p.88.
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(NSTAS) and the Torch Program which set out to commerciaJize technologies45
•

Legal back-up is alsa availabls in the Technology Contract Law and in Intellectuat

Property Protection Law which williater be explored. FinaUy. the PRe's ·open

door policY' encourages the linkages by establishing state, collective and private

owned business systems involving universmes, industries and research institutes.

These are often found in technology parks and SEZ. Cooperation between the

three forms of institutions is fostered and indirectly propelled by the graduai

eliminaticn of subsidies and the emergence of internai competition". The tact that

the govemment requires that large-scale R&O projects involve universities, R&O

institutes and industry either as partners or sub-contradors is alsc a good means

to favor this cooperation.

c.The PRe's Technoloaicallnfrastructure

The fast condition for accommodation of foreign technologies is a proper

technological inf..-tructunt. BriefIy, this relates to a oountry's ability to harbor and

disseminate new technology thraugh national institutions. Attempts te assimilate

production skills are visible ail throughout the open door potiey era. Since its

enadment. tbreastages mark.the-PRCs.-tsebnolagy tœnsfer strategy47_ The. firsl

stage charaeterized by large-scal. imports (1981-1987) introduced US$11

billion dollars worth of technology for energy. raw materia's, machinery,

electronics, light industry and textile from G-7 countries4l
. The second stage

marked by the period of stagnation (1988-1991) sees a contradidory

macroeconomic policy reduced import contrads tram 437 in 1988 to 359 by

1991<as compared ta 581 in 1987). S8ndions reJated to the Tiannamen incident

aise 8ŒOIllnted far decreased technology imports4l
. The gavemmenrs focus on

hardware and tum-key projects for the primary industries and the ail industry

made it difficult for plants that only wanted to simply upgrade !heir facilities..

45Asian Development Bank, op.cil. p.6S.
"'Ibid.• p.65.
.f7J. . ,..'" ,.it 8318ngptng,~ p. .
oIIThis stage wes headed by the -3 000 item p[arf (1983-1985) ancf the ""(ve production lines
pfan- (19861 T\l's. rnetallurgy, ship building, locomotives, synthetic equipment. excavators,
cement weaving machines, dothes. beerand lean meatpigs) (Ibid., p.82).
49Jiangping, OP.cil, p.90.
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Finally. the present phase which began in 1992 is charaderized by high

speed growth. At this point. the- establishment of the sociatist market system

became- the- main objective- of institutional reforms by decreasing the central

govemment's direct intervention in the- interior market. Since implemented.

enterprises have gained more autonomy but afsa the assumption of riskro.

PresentIy. integration of technology with socioeconomic considerations depends

on the 1992 -National Medium - and Long-tenn SCience and Technology

DeveIopment Program • which provides· guidanœ for the advancement of S&T in

concert with- economic and social development up to the year 2020. This plan

supervises the import of technology by combining self-reliance and ·open-door

policy- 5t.

Wtth respect to environmentaf technology infrastructure, the PRC created

in 1994 the National Cfesn Production Center (NCPC). This center was charged

with- PFOmOting environmenta. G&S (technologies, auditing. training), white

ensuring international exchanges52. Working with NEPA, it has achieved a series

of seminars and demonstration projeds that presented the successful

accommodation of such technologies (including breweries, tanneries, refineries

~Ie software imports have remained sïgnificantly Iower than hardware. focus has remained
on etectronics. optical communications, biotechnologies, textiles, mater vehides, machinery and
light industry. With respect ta large and medium si%e SOE. over 50 % of them have improved
theïr standard by importing technolagy, equipment and technical services bath for management
and produdian. Overall, FOI has become the main form of technology transfer (Ibid., p.88).
~lTtte formercan be-observecf in Iny of the abov. mentioned pragrams which try to
commerciafize led1nologia The-purposeof these is ta maka RaD institutes become self·
financing aver time by satisfying the industry's needs. Fiscal and financial incentives are being
applied to encourage the development of non-govemmental saienœ and technology entities
operating an a commercial basil. Currentfy, many of these have taken root dose to major
technical universities and institutes in technofogy parks like the Zhonggyancun Eleclrunlca
Street in Beijing (Asian Development Bank,~ p.55). In tum, the latter relates to the
apparatus that manages the entry ri toreign tect1nology ïnto the PRe. PresentlY. Ihere are over 3
000 information centersernpfoying 60 000 full-time and 100 000 part-time stBff nation-wide.
Unked 10 ministries and cflf*ent levaIs of govemment, these centers.. charged with filt.mg
local and fareign documents and reports before submitting any high-tech related proposaIs to
their respective technology departments. These then hefp local buyers of tee:hnology to
determine the suitability of otrered GIS, negotiate reasonable priees and screen technology
transfer agreements ta gl&d against the inclusion ofunfavorabfe dauses. Furthetmore, sinca
1986. the SCST sponsored 863 Program tracks the most advanced technology in the warfd.
Paired to the KTRD program, wttich addr8sses technologiesl problems in the national F"rve-Year
Plans, il provides a means te receive and accammodate ted1nology into the PRC's.
modemization drive (Wall & Xiangshuo,~ p.171).
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and industry of dye, cement, chromate and sulfur), as weU as the desire to import

new ones (as shawn in the International 5eminar on Economie Benefits of Clean

Production held in September 1995). FinalIy, the PRe has abNed inaeased

involvement of international organizations and NGOs. Lending for environmentaf

protection is presently the- fastest growing ares of the Wor1d Benk's program for

China with fending totaIing US$720 miHion53
• Oozens of environmental NGOs

prcmote academic, scientific and technological exchanges ta inaease public

awareness on the issue or to foIewIm investors from buying over priced or

outdated tectri1Ologies.

According ta Xu Jiangping, assimilation is a crucial step towards full

modemizalion. Korea and Japan showed a 3:1 ratio of absorption which means

that in China for every Yuan spent on imparts, there should be three spent on

assimilationS4
. This has not been the case sinee the estimated ratio sits at 0.5:1.

The overemphasis on material transfers instead of less tangible forms of transfer

such as licenses and consulting clearly indicates this. About -eighty percent of

impact expenditure8
55- in China gaes to hardware. With the responsibRity system,

the govemment has been sponsoring imports but not absorption. This has made

individusl businesses adopt short term strategies which have often had

inappropriate preparation and overlooked transfer through FDI in joint ventures.

Finally, at the maao level, China has to desl with intellectual capital flight and

faces serious problems of accommodation such as a 20 percent illiteracy rate

and only 2.1percent university level enroHment56
•

2.1nciting Conditions

Knowing that technolagy transfer represents a form of FOI, inciting conditions

may be regarded as those that attract tbreign inwstors. They relate ta a partiaJIar

ccuntry's scientific, economic, palitiaIl, legaI and scciaI profiles which indicate ita

teehnoIogy dirnate. As opposed to aa:ommodlting canditions which must be

52 ·Urban and Rural Pollution: Commercial sectcr-, UNDP.~
n -Enviranmenr, Ccuntry Brief; China, Wood Bank, 1997,
ftp./trnanarch.warfdbank.arglpubldec:web.
54JIANGPING Xu,~ p.91.
'5Ibid.
"China 2020. Wood 8&nk._p.v.
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present in absofute tenns, "dimatic conditions- have a relative character which

converge - ta varying degrees - with investor's interests and vatues.

8.The PRe's Economie Environment

For most investors, economic issues supersede poIitical, environmental

and social ones.. The importance of a heatthy ecanomic envimnment then relates ta

the business conditions which faver investments. Besides macro-indicators such as

stable GDP groNth and inftation, it invotves healthy banking system and financial

institutions, freedom from custom duties, corporate tax exemptions, repatriation of

toreign exchange guarantee&, and indeKation of specifie costs.

ln the PRC, these conditions are favorable for technologiesl investment.

On the one hand, the PRC's transition towards a market based economy

provides environmental technology ficensers with numerous avenues for

inves&meAt, ftotably in iFtfFastructure SAd upgr'8Ging. Tremendous GDP growth

averaging 7.5- percent a yeer sinc& 19-78 has mad& the- PRe the fastest growing

economy57. Growth is nat the anry strength for the PRe afse presents rerafive

stability - which has been demonstrated during the recent Asian economic crisis -,

a remarkably high savings rate - which is among the highest in the wortd (37

percent) -. a strong record of pragmatic reforms - which has quadrupled per

capit8 income t a disciplined tabor forcet a supportive Diaspora- and growing

administrative capacity5l.

Even if the CCP still contrais a great des1of the economy, sufficient

fiberafization has been achieved to encourage the purchaS&of technofogy without

the central govemments inter1erenœ: Beside&giving provinces- and municipelities

a ceifing for expertditul"et tt. banKing system has- aUowed ether banks thélft U.

Bank of China to hord foreign exchange58. Since 1995, banking reforms have

seen commercialization of state banks (Bank of China. Industrial and Commercial

Bank of China, Agricuftural Bank of China and China Construction Bank), tt&

emeFgence of new commercial banks (regional banks modeled on western

rTWarid Bank, 2R&!t p.iix.
'·CurrentlYt structural changes are trying ta accommodate the unemployed farmers into a
grawing private sector. Accaunts suggest that there are bath under-repcxts for bath production
and emprayment,. yet income inequaJity still separate rich urban 8l88S fnxn rural anes (lbid.~ p.6).
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banks) and non bank financial instit\Jtions (trust deposits, investment campanies,

insurance companies, finance companies and securities campanies), credit

cooperatives (sceaunt for 55 200 offices), and foreign and joint venture banks

(400 offices aaass China)60. Even if remrms of the banking system are not

complete, what has 50 far been achieved filfs the needs for capital and show the

govemments will ta facilitate the circulation.of an estimated US$220 bilfion a

yea"&'.
Finally, contrad and tax legislation are quite favorable for technology

transfer. According to the Interim Regulations Concem;ng Technology Transfer

(1985), for any ty~of transaction in the PRC - be it licensing, sal&of goods or

seFYiœs, equity and cooperative joint ventures, contraded projects (tum-key), or

establishment of a fareign firm - the technology or equipment contributed by any

foreign participant must be truly advanced and appropriate ta China's needs. This

means that imported technofogy is required to produce a new pradud, raise the

quality of products, further efficiency, expand product exports, protect the

environment, increase- safety standards, improve management and/or raise the

Chinese S&T lev&F. No permit is required ta do business in China but ail

commercial contracts require approval of the SETC and the Ministry of Foreign

Trade and Economie Cooperation (MOFTEC). Once approved, campanies must

immediately register at the State Administration for Industry and Commerce

(SAle) and declare- them_ves - if they establish offices. enterprises or

contractual projects in China • to their focal tu bureausS3
.

Presently, transfefs. are- rufed by the Foreign Economie Cantraet Law. This

law has many traits that are typicaf ta Chinese induding the need for equality,

mutual benefit and consultation. Breach leads to compensation by liquidation

~or1d Bank. !&&iL p.9.
~ambunan, A., China', Banking System, pacitiaim.bx.comIasianbanklchinabank.htm
61FT finsDal Publishing, Banking in China, 'MWW.live.co.ukIchinahim
62Goosen, RJ., Techngfogy TranS in the people', Repyblic of China: Law and Practice,
Bo~ Martinus NijhoIf Pub., 1981, p.4S.
6JMoser. KJ., Business Strategies for the PRe. Hong Kong, China Intelligence Reports, 1986,
p.4.
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damages or penalty and signataries agree ta the possibility af arbitratianS4
•

Except for equity jaint ventures !hat are gavemed by a complete legal regime.

regufations are sitent and must be specified in the contracte. This gives signing

parties pfenty of leeway ta push their concerns during negotiatians. Furthennore.

tees for technology depend either on the market priee of the technafogy or the

priee agreed by the parties. In ail cases, the purpose of the regufations is to

facilitate the modemization drive by aflowing bath nationals and toreigners ta

agree on the terms of their contraet.

Regarding taxation, the Foreign Enterprise Incarne Tax Law of the PRe

identifies two types. of payers: established firms and temporary ones.

Ail established business within China is taxable according to a progressive rate

located between 20 and 40 percent to which one adds 10 percent in local taxes·.

Temporary firms are subject ta a 20 percent withhalding tax, which is to be- paid

on interest rent, dividends, and royalties since they represent a virtual

establishment This amount can be reduced by hait if the technalogy is deemed

advanced and the terms are preterentiaf'. Investor must forward demands for

exemptions after examinatian of the contrad by a natianal departmenl The

approval is ta be given by the Ministry of Finance. The tact that the terms

"advanced" and ·preferential· are nat cfarified gives signataries a certain margin

to account for tax breaks. Moreover, it is likely that contracts accepted by

MOFERT concem advanced technology and hence are IikeJy to enjoy exemption.

Final'y, policy-makers have invited high tech firms to locale in SEZ and

Economie and Technological Deveropment Zones (ETOZ) which offer special

fiscal arrangements, infrastrudure and financial incentives to encourage

64Gaosen, RJ.,~ p.15.
MMoser,~ p.47.
"Add a consalidated tax that ranges-1.5 pe.cet It ta 69 peCcellt M'lite retaithasa3-7 peicettl tu:
Seme circumstances require rea' estate ta estirnated ta 1.2 percent an the value of the
building. Note-that while-the-Ialter tax may be-waiYed al the-disaetion of Ihe-locaI-government,
the Ministry of Finance gives concessions to Iow incarne industries such as farming and farestry
(Ibid., p.S3).
"Blueprints and clacumentation and tees for services and tnlining may be faxed. However
technologies that desf with forestry, fisheryt animal husbandry, scientific research, and
development of important technicaf ..... certain consulting services, tee:hnofogy instruction
tees and teehnicaf assistance are exempt as are (Goosent œ.ç& p.56).
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technology transfe.... Sel and ETDZ benefit from special tax preferences which

set taxes at 15 percent for ail types of ventures89
• Exemption tram withholding

tax on remittance of dividends is also allowed, just as technology transfer enjoys

a reduced withholding tax of 10 percent.

Overafl, even though market economy rules are yet to be instated, the

PRC shows an economie environment that is healthy enough to harber foreign

technology investments. The leadership has given priority to the modemizing

drive even if this hurts locaJ expertise. Consequently, foreign investors have

profited trom this situation ta maximize gains. Chinese companies have

responded by often playing foreign companies one against the other in order to

obtain lower priees. On the down sida, there is still the question of entry to the wro
which is left pending'0.

b.The PRe's Legal Fram8\YOrk

A sound Iegat framework involves the conditions that can favar the fIourishing

of a particular industry and guarantee certain rights far investers. LogicaIIy, Iaws

must be backed up by an upright judiciary that wiU not change with

administrations. Besides the contract laws which have been dealt with above,

industry specifie laws and IPR are important aspects ofa sound legsl framewcrk.

i)Environmentaf Poficy in the PRe

Since the focus of this paper is the study of ETT, it is important to see

whether the govemment has instituted provisions to supervise sustainability. The

best indicators are the poIicies and their application fDftowing the premise that - as in

OecD CQuntries - the more advanced the regufations, the greater the development

of technofogies.

6& China 2020, Worid Bank, p.39.
69Moser,~ p.67.
~ entry of the PRe into the WTO is offset by the Arnerican stand aver human rights issues 
which is said te shietd a greaterantagonism - and Chinese reluctance to abandon some
protectionist poIicies and uneven competition such as the SEZs - which would have 10 change
rapidly.
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Great steps have been taken ta protect the environment71
• Since 1979, the

year when China first enaded the EnvironmentaJ Protection Law, regulatory

practices have continued to improve. The earty 1980's were characterizec1 by a

certain negativity towards environment protection. In 1982, the first Environmentaf

Protection Bureeu "burdened" on the- Ministry of Urban and Rural Construction72
•

Regarding agricultural reforms, they assign each family individuaJ production

responsibifities with the 1979 Household Responeibility- System (HRS)13. This

yields higher production levels - such as the cnes achievecf by TVEs - by ensuring

monetary mcentives and minimiziag. fre&.riding,. but leads. to the devastatiog

conditions that have been depided previausly.

ln 1989, the Environment Pratection Law of the- PRe is amended. The

Law incorporates the sustainable notion of harrnonious developmenf (see footnote

70) in article 4, sets national environment standards? ancf establishes fines or shut

downs for companies that do not install or use abating equipment74. This Ieads to the

creation of 140 pollution control projects and 799 protected areas aaoss the country,

covering 7.2 percent of China's land ares. By 1990, provincial fevef units gel their

Environment Protection Target R.ponsibility SystItm. Sinœ then, ofIiciaJs are

deemed accountable for whether their targets are reached.

71Envircrmental poIicies in the PRC have varied slang with the five periods cl its hista'y. In the""
,... (1949-1960), pollution contrai was doseIy reIated ta poIicies retated to hygiene ta avoid heaIth
epidemics by building incUJbies~ and secuing paIabIe W8lII" conservation. The iRIaIan
,... (1960-1972) were l'NItœd by the Sino-Soviet split which SHthe repaIriatian ctSoviet
teehnici8ns. the impactan the 8'NÎfOImentW8S cansiderabIe since Chinese wereleft to devefop
their induslry an a trial and errer basis {-Global Environmentallssues: Farestslt

• in~ UNDP1.
The"'Ifng,... (1972-1978) ft rnart<ed br the PRe's overue ta the wafd inclJced by the
acquired seat in the UN in 1971. They ses the PRC champion the South's sta1d CUing the 1972
UNCHE, foIIowed by increaseQ interest onwarra ding cIe81 W8ler, protec:ting asJO-SYSt8ms and
cxnroIling pesticides. By 1973, the NIIianIIEn.III_'"PlOIIIdiDn AgIIICJ (NEPA) was
created and there tDOk plaœthe firSt national COINrenœ an the envirolment (Edmands.~
p.230). NEMrtheless. the fi'agile COI apiclhlJttnOniousdtN8Iopment- iI'1IrOCb:ed al Ihis lime and
defined in terms rI''naIu'aI rebirth anc1ecalQlTtÏC rebirth wark tageCt8'" - has fitlle d1ance against the
widely acœpted rnaxim of-pallule first ....~ l4) JaIre Ibid., p.231).
72rn 19&4. NEPA'sfirstgatt8ingct4lO minis1Jiesfculd no CDtSellSUS. HaMN8r, by 1986. the
question was deaIt wiIh mare seriousIy with the installation d Envin.'m81taI Bureaus in provincial
gcMJfMI8Idl. By 1988, NEPA's aetiviti8s CUing the lIonIIuI Protaeul eemed itdlplWœldal
SIlIuS, mare independenœ and incr8aIed.pcMB'S clcoordination. Distribution cttrds far researd1
melses and vagueC81IràpoIicies th8t requn inleqntation reftect a certain cfEgee d
da:8nIraIizaIia(~ ibid., p232).
73 -Urban and Rural PollutiOn: Rural PaRution by lVE'S-, in~ UNDP.
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Current fegisJation covers the management of wastewater, saUd waste,

and atmospheric pollution, conservation of oceans and wster courses, and the

management of naturaJ resources (forests, grassfands, soif, fisheries, mineraI

resources, wildlife., coal, etc.}75. At the international level-, the PRe signing of the

amended version of the MontntaI Protocol in 1991 is a good example of how

poticies can affect environmental technofogy transfer. By signing the- protocol the

PRC gained acœss to the equity daims that promoted aid packages that comprised

technologies- that substituted for Ozone Depleting Substances (005)16. Since the

PRC was the number one user of these substances, it received the fion's share of

the aïd. This would benefit bath the Ozone fayer and Chinese industry sinœ it could

no longer sell OOS based products in the market

Since 1987~ discharge permits compensate the fack of control of overalf

discharges either on a local environmental capacity basis or set goal basis".

Mandatory pollution contrels alsa threaten with cfosure oId plants that use

obsolete technofogy. This however forces the acquisition of EOL contrat which

wastes scarce capital by inducing pollution abaternent at excessively high cast. In

reœnt years, more than a dozen environment refated laws that provide an

exhaustive- fegal framework have been enaded. These provide- a series of

regulations and standards and a nation wide enforcement network of local

environmental protection bureaus within the sector agencies. They are guided by

three principles: prevention first (emphasizes planning). polluter pays and stmng

FegU/aIoIy fIamewotIIB. Moreovert pollution levies- have been created ta- force

industries to comply with emission standards, raise revenue for investment in

dun technologies and finance regufatory adivities. They involve fines and other

charges based on violations of fevy regufations. eighty percent of perceived tees

are used in grants and fOIns for equipment and the balance for local

74 ·Urban and Rural Pollution: Rural Po"utian by TVEtS-. in~ UNOP.
7S CI_water: Blue Skies, Wortd~ St.Et.
7Ô-Unsheltering Skies: China, Inciaand the Montr_ Pratocat-. Ppficy S!tJdies Joumat, 199&.
V.24, AI3; 1996.
77 CIear Water Blue- Skies, WOFtd Bank p.59.
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administrative tees. Payment of pollution levies is set at 60% for full payment or

on lime, and larger firms comply better.

No country can daim that it has achieved full industry compUance with

pollution control. However, probIems of corruption greaUy influence th&- extent of

compliance with norms. The- tact that environmental regulators do not aJways abide

by the- rules, reflects scarcity of resources- and the conditions of society. In the PRe

regulators fear to impose penalties- on indebted firms that are· major empfoyers.

Moreover, regulation of state-ewned plants i& not as strict as that of private cnes,

and local regulator& have considerable discretion in judging bath comptiance and

appropriate-penatties for non complianœ. In ether words, "China's regulators play by

the rules, but often bend them,,79. Presentfy. there-are 20 000 environmentat officiais

traveling arcund the country inspecting factories.

A report frcm the Wortd Bank finds that underreporting and underassessment

are comman, but that regulation is systematic and seems te reftect important

conœms. The degree of corruption of envircnmental regufators is not toc high if the

assessment is related to the emission standards. Howeverf before the approvaJ of

the-national standards- in the-1989 Law, il was up to locat administrators ta set them.

Most often, these same officiais heId the responsibility of enfcrcement and

monitoring. Reluctance to close productive enterprises that contributed to the locaJ

economy was henœ expeded. Pollution is not a priority, food and shefter are.

Hewever, citizens can appeal directfy to the polfuting firms for compensation.

Failing this, they can go to local environmental bureaus. Even if sorne cases

move up the administrative ladder, mast cases are sofved directly due to the

traditional Chinese disdain for legal and administrative matters. Encouraging the

public to be vigilant has improved the enforcement record.

This presents net just a probIem of. corruption but more one of structural

contradictions. For instanc8r the division of responsibiIity between the cauDtyt the

prefecture and the province does net provide a coon:tinated effort betvJeen incoming

1IPoIluter pays principle relates to the imposition of a tax tI1at compensat8S for the
emiiOi li ,lei Ital castafpcoduc:tioI i. This"ultimately bBI.&tes intcthigher castsfor tœ consumer
(Cleef W8tef. 8ttJe-Skies; weAd- 8eAk. p.58}.
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taxes perceived by the first two and retums from the provinœ80
• Furthermore, local

authorities do not coIlect high taxes since their priority is economic devetopment

since financial gains were used as indicators of promotions. This favored for many

years the short-term gain instead of the long..term. It is only by 1996 that local

officiais where hefd responsibfe fer environmental quafity. Thal year, China

foredosed 57 000 TVEs. On 1 October 1997, harming the environment became a

aime under provisions of the Criminaf Law. That same year, burdened with the

figures that potlution brought about (as seen 8% of GDP), Beijing put forth a total of

2% of GDP in the protection of the environment in the current five year plan; a 70%

ïnaease.

fnaeasing clean production technology represents perhaps the most

reoognized method of pollution prevemion in China. In Deœmber 1994. theNational

Clean Production Center was established te promote cIean production technology,

conduet industrial pollution auditing, provide technical training and cany out

internationat exchanges. Sinc:e then China has increasingly been purchasing desn

technology. According to Sofres Consulting Asia Pacifie, China bought "$1.8 billion

worth of equipment and consulting services'tl1 in 1996 and- S 6.3 billion were

expeded for 1997. This results from the graduai induction of legisfative measures for

enYÎronmentaf quotas. In the cunent five year plan, NEPA presented a list of 1 200

projects estimated at $18 billion dollars. The main thrust is notabIy in the water

pollution control technologies. YIXing City, in the Taihu Lake Basin, has becxn1e

known as China's newty devefoped center fer the manufacture of environmental

equipmentu. Trade reforms have also increase production efficiency in expert

oriented enterprises and induced rapid absorption of newer technologies which

have offset the tendency to specialize in poIlution-intensive technologies13
• This is

shawn by a decrease in the pollution share of the most poIluting industries

7'JOasgupta et at., "DisaetiorayPaIIutiarrCanIrat in CI1inB" t 'Tl"&EspDeyct"'*-iatpcjtytiqr
Cqdrqt in Deyelgping ÇggnIries. WortcIBInk (RP&Ei80-20},_arg.. May 19&7.
10 InstitutiGnal-Ffamewm!t fpr EnyifonmeAtaI and-Sustain8bltD8·i8I~ UNQP~

hUp:JIvMw.edu.uRluRd~1997.
It5aywell, 1IInfiDitaPOSSibiJities", Cbiga.Trade Beporl April 1997.
82 Global Envirpnmentat Issyes: Latses. UNDP,~.
ID Cf.,. Water. Bfut.SkieI. Worfd B8nk, p.S3.
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(chemicals, pufp and paper, and nonmetallic minerais (cement). Finally, cleaner

industries have grown faster bath in domestic and foreign production.

Pubtic awareness on environmental issues has al50 been prioritized. This is

deemed crucial to bring about voJuntary participation and overall acœptance of

polides. Mobilizatian of the masses must walk alang &ide legsf measures in order to

ensure effective enforcement. This task was conferred on NEPA's Department of

Environmenta' Education and Dilumination. Since 1992, this institution has

promoted "environmental education as a basic building black in the nation's

environmental protection and sustainabte devefopment initiative"". Aided by the

State Education Commission, il eëabtish an environmental education system fer

both elementary and professional schoots.

OveraIl, China's standards are consistent with international cnes, but

compliance remain& low due to inadequate enforcemenl Weak monitoring,

insufficient funds, excessive local govemment intervention ta protect enterprises,

unavailable monitoring equipment and insufficient public involvement are the main

causes of this reniency. Even if the market reforms have made Chinese society

mor& re&pQnsive ta pricing policies, there is still strong resistance ta raising the

priee of coal and natural resources for environmental purposes.

ii}lntellectua~Proœrty Protection in the PRC

This deticate issue relates ta the level of IP protection that is present for

ted1no1ogy imports. As shawn in chapter one, technology hoIders demand certain

guarantees that will prctect their work fi'om being copied and !hus Iosing its

economic valua Acomprehensive IPR framework is therefbre needed to appease

the conœms of investors in technology.

The- PRC has- made considerable etrorts ta incorporat& IP into the

modemizing drive. Nevertheless, the application of these taws has remained

semehow- probIematic. This results fi'cm the- cflfferenœ that exists between Chinese

legaI traditions and the Western ones. First. there is the need to establish the rule

of law. In fact legal nanns and procedure&-must substitute direct investment, and

need many decades to establish a firm foothoId. Amended in January 1997, the
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Lawyers Law sims ta promete better national qualifications and a licensing

system, continuing.. legsr education, a self-regulating bar, and code of ethics85
• A

large proportion of China's tens of thousands of lawyers have no formai legal

training. S8mAd, corruption afSE) represents a problem. In 1996, 65 424 people,

including senior party official&, were involved in embezzlement and bribes-. This

meaAS that discretionary govemment powers remain high, transparency of

govemment finances is not full, and a- honest civil service is yet to be built..

Fiflally, conœming IP, there- is the- tact that China did net deveIop a "sustaïned

indigenoos-counterpart ta inteAedual property faw due- to the character of Chinese

Palitiesl culture". Atlempts ta forcefufly introduce 'N8Stem concepts of IP law in the

19th Century disregarded the relevanœ of Chinese tradition - which did IlOt aeate IP

te proteet property but rather te maintain govemment control.

Currently, the- PRe has enacted aAd revised laws. on patents, trademarks

and copyright, and has-done- much to enforœ thent There-has been a substantiaf

growth in lawsuits and prosecutions-, and specialized IP courts are in place

throughout the country87. The govemment has alsa created a market in ideas.

Before reforms the administrative apparatus transmitted findings tram research

unit& free- of charge. But technology is presently a commodity which is sold in

state- sponsored fan. In 1995. the- country held 939 fairs at which 14 686

contraets were signed for up to 5.8 billion Yuan. Acquiring technelogy tram

abroad is more economiœ notably as -capital equipment (tumkey projects or

imported capital goods), is sometimes packaged with equipment finance and

management (fareign direct investmeRt). or ·unbundled- (technical assistance &

technofogy license)_88.

Cunently, IP protection is provided by the 1985 Patent Law of the PRe. It

initially states that ·Patent rights obtained by citizens and juristic persans in

..., Institutionsl Framewark far Enviranrnental (...l, UNDP. ~.
~ China 20-20: Wortd Bank, p.3&:
16A1ford. W.P., To Stett..Beok ÎtanEIeMntO!fen!&. Stanrafd; StadOfd UniWlfSity-PF85&;
1995. p.!.
11 01ina.2020: wond Bank, p.39.
albid:. p:40.
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accordance with the raw are proteeted by the raw"'9. The scope of the raw ranges

over inventions, utifity modeIs and designs. The first two require that they bring about

novelty, iflventiv8F18S6 and pradicaI-appficability. Designs on the other hand must not

be- identicat- or similar to any previous designs. No patent rights are granted for

scientific discoveries, FUies- and methods for metal activities, medical discoveries,

foods and flavoring, pharmaœutica( and other substances obtained by chemical

proœsse&, animais- and plants or substances obtained from nuclear

transformationSO:

The obtain a patent requires a request fonn, description of the process and a

daim. Applications must be- filled separately for inventions, utiIity models and

design& When two appication& are received for one invention, the one that gal

~first is given priority. A foreign appticant who files a- patent in the PRC within

t'NeIve months of hislher filing in hislher home country is. given priority, if agreements

exist between that country and the PRC. Patents for inventions have- a fifteen year

duration, white utility rnodeIs and designs have only five yeatS. AnnuaJ tees are

however expected te keep the patentvatidl1
. The-entity-expfoiting a patent mustpay

a fee and ccnclucJe a written ficense contraet that pennits exploitation. Licensees

cannet share the patent rights. except if it is a SOE. Infringes must be prosecuted

within t'No years of the offense. They are fiable fer compensations fer damage.

Lastly, computer software is protected under the 1990 Copyright Iaw.

PresentIy, there i& a great desire ta incorporate IP protection to attract

investment but there i5- always the issue of maintaining Chinese characteristics that

incorporate- Confusionanism, communism and capitarism. Nevertheless, there

remain&the need to separate the legaI functions fram poUtical cnes.

c.1l&PRC's. Pofitical Environment

As opposed ta the Soviet Union, the CCP has maintained a domination of the

poIitiœI-~ which il has- no intention ofabandoning. Even ifsorne may regard this

as undemocratic an often times- totalitarian rule, the aversU impact of inoontestable

CCP rule-gives-the regime inaedible stability. Sinœ the reforms, the leadership has·

&9Goossen t~ p.18.
9OIbid.. p.20.
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been abfe to reptaœ gractually the socialist ideoIogy with a controUed market which

may either be-ultimately capitaüst or establish the-material- pre-conditions. for a neYI

stage- of secialism. The CCP ha& found support in bath capitalist and nationalist

circkes-among those-who want prcgress-and cohesion. In this scope, the-pragmatic

and incrementéd-reforms thatare-currently in plaœare a source of stability sinœ they

justify the- CCFs control over polici8S; Ult!mately, as. long as growth and

deveIopment are favored, there i& no reason to question autocratie rule. It is

thefefore in the CCp'! interest to maintain a stable economy and an economic

cfimate that favers toreign investments in arder to gain sufficient time ta absorb and

Ieap ahead- of toreign technokJgicaf levets. Currently, strong provincim

administrations; a skilled and disciplined workforce, and constant direct

investment tram a wealthy Chinese Diaspora contribute to this stability. One may

add the smooth management of the retrogradation of Hong Kong as another sign

of stability.

Ill. CoocIu5ÏOn

Over the past decade the PRe has introduœd a comprehensive legal

framework to proted the environment as. weil as economic reforms which have

fostered efficient technologies, energy pricing policies- to improve resource use

and energy conservation poticies that aim to reduce pollution and inefficiency.

This-cluny indicate5t if nct an acceptance t at (east a certain accommodation of

the. principles of SO. These in- tum af50 find a certain commonalties with Chinese

philosophy sinœ Confucianism's anthropoœntric approach aHows for an

undeistai Iding ofdirectcausallintcages-betweerthumartactivities-arKtdegradation92
1

as Taoism indicates the path of respect for nature since destruction produces

chaos9:!.

As demonstrated, the CCP stand on the issue is that China faces the dual

task of devetoping thErecxxlOIity anct-protecting the emrironment94
• ft henœ states

that the cxmmitment ta SO cames frcm the attempt te control the inaedible

CJtGoossen, op.dt. p.25.
92yu, Cheung, ·On the reactialrs cfChinese-CuIttJre against the V/astem Challet Ige-. in leamjnq
frcrft China, Landon, Gtaeaer Publications, 1987t p.14.
~airbank et af., East Asia. Harvard University, Boston. 1989, p.49.
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momentum of the economy which has Ied te abuses in the social, economic and

environmentaf resfms. In Atlgust 1992, shortIy after the UNCED, the Chinese

government stated-once again that the road of 50 wa&-& logicat choiœ for China in

the 2tst Century9!. However, regarding ttte-hypothesis- that stiputateet that due te

diverging ideologies, the PRe will favor the types of transfers that do not

compromise the ideology of the CCP. This chapter found that strong

aœommodative structures and the pending question of IPR - one of the reasons

for excluding the PRe's tram the wro -attelt that Chinese authorities are not

planing- to compromise their stand.

Nevertheless; in Mareil 1996, the Fourth 8ession of China's Eighth National

P8QPfe's Congress. examined and adopted the Ninth Five Year Plan of the PRe for

National- Economie and Social Oevelopment and the Out/ine of the Long-Term

Target. for the- Yesc 2tl10. Bath. writings. regan1 sn as- an important strateg.y for

China's economic modemization and social developmenl Uftimately, as this chapter

hasshawn, the.PRe has raisec1tbaenvironment as-an issuaof auciaI.importanœ. ta.

the survivaJ of the Chinese people as weil as their posterity.

94tOSCPRC,~ p.20.
95As canvened CUing this conferenœ. the Chinese gavemmentapproved and prcmuIgated China's
Agenda 21- \Nhite Pager on P!p.dation. Envirgnment. and devefgprnent two years later. Based on
the country's specifie concfltions in these three arees, tIw daa.œnt put farwarà the PRes overaIT
sfJalagYr measures and ptagi.'. for sustainabfe devefoprMnt (Ibid'r p.3}.
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CHAPTER 4 : AN OVERYlEW OF THE INVOLVEMENT OF QUEBEC

ENVIRONMENTAL FIRMI IN THE PEOPLE'S REPUBUC OF

CHINA

The following chapter compiles the results of interviews with five local

environmental fions that have exported their products and services to China. This

information is not to be regarded as systematical'y empirical, but rather as

iHustrative of what Quebec environment companies face in the PRC. This

Chapter afso attempts to test the ETT hypotheses, which were presented in

Chapter one. Final'y, the Chapter briefly portrays the raie of municipal officiais in

the ETT process by displaying the highlights of a meeting with the Mayor of

Montreal's Assistant for Pacifie Affairs.

Accordingly, the Chapter incorporates bath the results tram the interviews

and the validation of the hypotheses in four sections, that in tum each reflect a

major aspect of technology transfers.. As such, the first section portrays the

issues that relate to the initial stages of negotiations, the second section explores

the financial aspects of the process, the third section deafs with hast conditions

and, finaUy, the fourth section otrers an assessment of the overall experience..

However, before reflecting on the results it would be proper to introduce the

semple. Note that the methodology behind the questionnaire may be found along

with the questionnaire itself in Annex 1and Il.

1. The sample

The initial objective of the thesis was to define the main obstades tacing

Quebec environmental firms when attempting to desJ in th& PRe. The best way

to obtain this information was to contact the environmental firrns who attempted

to expert their produets and services to the PRe. Gathering the information by

means of an open ended questionnaire, the research airned bath st dealing with

their main concems when working in China, as weil as validating the previously

presented hypotheses. Seeking out the campanies proved quite complicated

even if most of them were catalogued in federaJ data banks, such as the

Environmental Industry VirtuaJ Office. Infbrmation from the Govemment of

6S
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Quebec wes more scanty. WhHe the broad outfines of the industry were

available, littie was mentioned about experts to China. 1 alsa attended the

environmental industry's Americana convention held at the Palais de Congrès de

Montréal at the end of March 1999. Lastly, 1contaded public officiais in charge of

Pacifie Affairs st the provincial and municipal fevels. VVhife 1 obtained Iittle

response fram the provinciaf Ministries of International Relations and Industry

and Commerce. the City of Montreal provided insightful feedback.

ln- the end, nineteen campanies conformed to the criteria. Each of them

wes sent a letter presenting the purpose of the research and the need ta set a

date for a subsequent interview that would preferably take place in their offices

rather than by phone (see Annex III for text). Knowing that the issue at hand was

deficate· and that ail interviews would involve senior executives, J expected the

response rate ta be Iow. Moreover, since 1 had no intention of providing an

exhaustive empirical study, but rather an illustrative overview, my initial objective

was to contact at feast three companies. In the end, 1was quite surprised when

five favorably responded.

The sample offers a very diversified group of compan;es that vary in both

size and speciafties. It includes two large companies and three SMEs, four

Quebec based finns and one Swiss subsidiary firm, and four different types of

ETT agreements. AIl firms transferred new equipment that ranged from

accessible to highly advanced technologies, except far the last one mentioned

below which only soId conventionsl technologies.

The tirst firm is Quebec's SNC-Lavalln. Involved in an institutional

reinforcement project throughout China, il collaborates with national agencies

such as: the Stste Economie and Trade Commission, Slate Envircnmental

Protection Administration, the State Administration of Petrofeum and Chemical

Industry and the State Bureau of Ught Industry. Financed by CID"- this project

began in the Autumn of 1996 ancl spans five years with a total cast of CAS10.S

million. The agreement transfers teehnology in a fram8\Wtk of intem8tional

cooperation ancf places SNe as a subcontractor for CIDA. In tum, Swiss based

As.. Boverf Brown (ASS) has various on-going environmental projects in
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China. Among these, the most important ones are a US$150 million hydroelectric

plant in Geheyan, province of Hubei, and a US$1.S billion transmission and

distribution (T&O) project (3,000 MW) that links Russia, Mongolie and China.

OniV the former includes a technology transfer arrangement packaged in a

licensing agreement According to the spokesperson, the choice of this type of

transfer was poIiticar. Since TT was a prerequisite for Chinese approval of the

project, the company had to choose the type of agreement that best

accommodated bath interests.

The third finn is Biothermic8. This SME currently transfers ambient air

control emission system technologies for coaJ fired thermal plants in Shinyan,

Province of Uaoning (North China). With an estimated cast of CA$3 million, the

project spans five years and is expected to end in 2001. The nature of the

agreement wes a participation in the renovation of electric plants for the North

East China Electric Company (NECeC). This type of agreement was chosen to

minimize rist< and to serve as a demonstratîon. The tum key project consisted of

providing the know-how, and plans since it expected ta Iead ta the establishment

of a joint venture in the near future.

The second SME is Turcotl8. ft is currently negotiating a contrad for the

manufacture of home environmenta/ contfOl units (eCU) with two local partners in

Shanghai. Estimated at CAS2 million, this four year project began in 1997 with

the purpose of producing locally a proctuct that is already soId in China. It is

noteworthy to state that the Chinese partners' contribution wes limited to land.

The contract involves a technology transfer under a joint venture agreement. The

choice of this type of agreement according ta Turcotte, gave a certain control

and ensured greater invotvement of local partners.

Lastly, .......x - the last SUE - did nct transfer a technology, but rather

sald waste water management equipment in Bai Hai, Province of Jiangxi for a

total cast ofCAS3.2 million.
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Il. Results

The fof(owing four sections present the results from the interviews by

exploring the issues that concem the above mentioned finns. Unavoidably, this

will depid the process which led these firms to sign ETT agreements, as wefl as

singular examples of this type of transaction. Annex IV presents a tabfe that

compiles afl results.

t. Preliminary Contacts and Neqotiations

InitiaJfy, the contacts in China varied from one company to anether.

However, as stated by the Mayors assistant, the- rote of bath the Canaclian and

Chinese govemments seemed crucial in ail instances. According ta him, when

dealing in China, the roIe of the politician is important, predominant and essential

sinee the Chinese govemment has the last woret Consequently, when a

company has prcblems, palmcaJ intervention is otten the only way to solve the

difficulties. Politiciens - such as Maire Bourque • have an open door to the

Chinese Govemment which private firms rarety have. Moreover, knowing that

most rival campanies are toreign rather then local, it is fair to extrapolate that

Quebec finns can maximize gains with political support from higher levels of

govemmentt.

SNe used CrOA in order to get in touch with bureaus st the different levels

of the Chinese govemmenl ABB decided to export, after a trip with a delegation

from- Quebec, mast notably for the plant in Geheyan. According to their

spokespersont one cannot enter China without proper contacts. In their case,

dose bonds were made with the directors at NEPA, the Slate Power Company,

MOFTEC and high contacts close to Jiang Zemin and Zhu Ronji. NEPA gave full

support to the T&O project. As for Biothermica, il was the NECEC which proved

of greatest help in the whole process. In tum, Turcotte decided to expert after an

encounter with a Chinese finn and a canadian company that facilitated the

contad. The main contacts remain the firms that work in the same field.. finally.

[The main campetitors far SNe are the r.ge Cawdien 81d intemationll consulting and
engineering firms, far ABB and BiOlhermica the large European muitinatianllls Rke Alstom and
Siemens. white for TU'COtte it is the American and Japanese cornpa1Î8S that work in the ....
area suctI as eam... York and Toshiba Finally, the main rivais d M8b8rex.. the finns that
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for Mabarex, the sale came fram an encounter with a Chinese firm which already

had solid contads in China.

Regarding the information on environmental projects of interest to China,

SNe found it in publications from IFI, local trips, contad with the local

govemment and the canadian Embassy. Chinese authorities aise provided

information data banks in the fann of govemment documents. In tum, ABB

reœived great support from NEPA. In contrast, Tureatte was net given any

material which demonstrated the internai demand for environmental G&S even

though the Chinese partners undertook a market study which is yet to be shared.

The other firrns did net seek information on local demand.

When testing the hypothesis, which presumes that the environmental

character of a transfer f8Cilitates the negotiations, SNCt Biothennica and Turcotte

responded that it did. ABB was nct as CXH1vinced of this. It asserted that the

Chinese are reluct8nt to award an economic advantage ta foreign investors and

this includes using the environmentaJ card as currency. However, it believed that

the Chinese, will, in the long run, have no choice. Lastly, Mabarex could not

answer this question since ail modalities were dominated by the canadian

government ln the same vein, the firms' appraisal of the PRC's commitment ta

environrnental issues suggests high awareness but littfe initiative2
•

likewise, the Mayors assistant aise found that even if uncontrolled

development is increasingly being questioned by bath the leadership and the

younger generation, few respect the Vlrious laws that have been decreed.

Nevertheless, issues that relate ta Sustainable Development are central in the

politicaf dialogue. For instance. Maire Bourque prometes the premises of SO in

seek subventions for work in ctevetopment projects.
2A1l firms estimateel that Iegislation did not translate inta a strong will ta pratect the enviranrnent.
with the exception of Biothennica which saw it as average. Public awareness was estirneted as
strong by Biothennica, TU'COtte and Mabarex; medium by ABB, and weak by SNe Lavalin. In
tum, the pofltiCiI will was described as strong by SNC, ABS. Biothermica, Turcotte; but weak by
Mabarex. This can probabIy be explained by the quaflty of the connections that existed between
firms and local govemments. The finns that had dOI8" lies had a more positive wIderstal1ding of
the pofltical will. However. as experienœd in ABS's TIO praject. the fact thIt the CCP favors
enviranmental issues olten creates diIc:ontenll11ent for major strong lacaf lobbies • such • the
coal rabby - which blocs rœny initiatives. Finally, onIy SNC. ABB and Turcolle h8d knawfedge of
the demands that IFI imposed on the PRe. They ail estimatecllhem as strang.
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ail his trips to China. Even though this concept is net accepted in ail provinces,

he uses, according to his Assistant, his leadership and his vision to promote il

Hence, palmcians have this raie to play, notably in Canada where the issue is at

the top of the foreign agenda. Since the Mayors assistant is charged with

facilitating the penetration by Quebec firms in China, the premises of SO - one of

the CitYs guiding principfes - represent a useful taol to promote local

environmentaf technologies. This ca" be in the long run very profitable.

Therefore, the role of City Hall is to faeilitate the dialogue between Montreal firms

and Chinese buyers, by taking advantage of the channels that it has opened with

Chinese authorities.

2. Finaneial Aid Proarams

Govemment aid also fonows the dynamics mentioned above. Even if

financial aid proved very accessible, the most hefpful agencies - EC and CrDA

are the ones that have the dosest lies to issues of 50. Finaneial aid for ETT is

therefore linked to the different govemmenfs commitment to promote sustainable

Canadian technologies. On the other hand, Chinese funding was scarce and

therefore reflects once again the CCP level of commitment to SO. Out of the five

companies, only Biothermica reœived full funding from their Chinese partner.

The remainder rec&ived help from Canadian and IFI aid programs.

SNC benefited foremost tram funds from IFI and Canadian federal and

provincial govemments. The former offered weil aimed programs of assistance,

while the latter two understood the nsects and concerns of enterprises, and

provided good assistance in China through their excellent contact network. The

most cooperative were CIDA, Environment canada and the Ministere de

l'Industrie et Commerce du Quebec. SNC is very satisfied with the results. In

tum, ABS's T&O project was financed by funds from IFI and market allocations.

Funds were alsa provided by the Federal Govemment ln contrast~ even though

this firm deemed that the funding pragrams were better than those of banks, it

did net find !hem sutficiently ftexible. Ministries at bath levefs, provindal

(Ministère des Resources Naturelles and the MIIC), and federal (MCOM1NT•
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RESCAN, INTER, CIDA. le and the P.M's Bureau), proved of greet hefp, notably

for political support while contacting Chinese authorities..

Finafly, bath Turcotte and Mabarex have benefited from federaJ aid

programs. On the one hand, the former is enthusiastic about the promised

financing from CIDA., but received no cooperation tram any particular Ministry in

the negotiations of the contracts. On the other hand, the latter profited from

concessional lca"s st low interest from the Govemment of Canada and found

that the federal goyemment, notably Enyironment Canada, was most helpful in

the negotiations.

Wrth respect to municipal financial aid programs, the City of Montreal

offers none, sinee these rernain the prerogative of higher levels of goyemmenl

Howeyer, the City offers references to IFI and govemments, thereby providing

pelitical support for local firrns. Moreover, the City has benefited from privifeged

refations with the City of Shanghai for the past twenty years.. Even though these

fall under no specifie program, they underline the importance of trade between

bath markets and, thus, can be brought in te help exporting firms". When asked

about the role of ragiona' and municipal govemments in transactions that involve

technotogy transfer, the Mayors Assistant respondect that - even though it is

presently indirect - it is gaining importance. He further added that this is due to

the fad that economie development is increasingly becoming the prerogative of

the municipal authorities.

Meanwhile, Federal and Provincial govemrnents still control finances and,

tharefore, a large part of the process. To illustrate this, he pointed to an exhibit

that showcases Canadian technologies that the City of Montreal has reœntly

opened in Shanghai. Worth CA$3 million, this technological window entitled

IlJardins de Montréal· is proof of the leadership that the- City assumes, even

though the costs are equally shared with bath faderai and provincial

govemments.

3For exemple, the City has signed rec:ently in ShInghai, a waste mer l8g8ft18ftt contrlCt and _
invited SNe Lavalin ta assiSl This has CI'88ted • joint cammitlee which groups officiais rrom bath
cmes ID deaI with the projecl Henc:e, the City's pofdicaf dout represents hidden capital that h8S
been deWfaped tIVaugh ties ofconfidence. In tum, these have mare th8n rrIOIl8t8ry velue since

11
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3. Hest- Conditions

a) Inciting Conditions

WHn respect to hast conditions, ail companies agreed that the main

advantage of doing business in China was the benefits of a huge market for

environmental G&S. SNe found that the-benefits of being introduœd into a good

network which has ties in high places resulted tram these transactions. ABB

highlighted the fad that the market moves faster than other developing countries

and that sales are secured, but they are not easy to gel ln a similar fashion,

Biothermica added that China represents the largest market on the planet for air

management equipment and this is reinforced by a naseent environmenta1

consciousness. Interestingly, Turcotte pointed to the advantage of gaining

experience in a project that is extremely difficult and the possibility to establish a

firm foothold in the Asian market LastJy, Mabarex saw a big opportunity for profit.

Sn the ether hand, the major obstacles of dealing in China are the undear

legaJ framework and the way of doing business. Fer SNC, fax IPR and an

iflcomplete judicial system, which does not define dearly the charader of

contracts, payments and judiciaJ aid were not the only baniers. The flet that

China was isolated tram the worfd in the middle of the century lad to the creation

of an internaI market that has ils own standards, technical norms, production and

autonomous industrial networks. The result is that many technologies find no

application to custom-built4 Chinese facilities. AS8 underlined the high casts of

business travelo To this Biothermica adds that the slow rhythm of negotiations~

huge bureaucratie hurdles. the approval of the CCP, the tact that everything is

decided by consensus requires. a great deaI of patienœ. Simifarly. Turcotte

indicated that the-major problems ofdealing in China are the lack of transparency

by the- local partners, the bureaucracY, and the backward services and

intastrudure. Finally, Mabarex fou~ that it is impossible to do business without

they offer both support and privileges to local competitive firms.
~ spokesperson far SNe Lavalin iIIustrated this by painting ta the tact that whereas Canada
has 150 pufp and paper (P&P) pIarD that wark with simU. star_da, China dispIays over 12
000 P&P plants that do not afways share the urne standards.

72



•

•

•

a strong and experienced Chinese partner and there is always the tear of not

being paid.

These findings were corroborated by the Mayors Assistant. For him,

Montreal environmental firms are mainly attraded by the huge market

opportunities available in China. However, he afso indicated that the major

obstades ta doing- business in China are the culture and the business tradition.

Westemers do not know the cutture wefl, and by this one does not mesn the

language - which is already an obstade, but rather the mentality and the

customs. Nonetheless, these must be leamed on location. Here, Canadians are

relatively backward when compared ta the Americans, Japanese and the

business- communitie& of Taiwan and Hong Kong. Regarding the business

tradition, it varies immensely, notably when Iooking at the determining role played

by the Chinese- govemmenl On the- one- hand, big companies are not afraid of

going to China. On the other hand, SME are more reluctant, and hence the

Municipality has to reassure them.

Wlth respect ta more specifie conditions, SNe believes that palmesl

stability, the govemmenfs good credit rating and the environmental policy in

China were most attractive; the retum on equity was passabte, but that the

economic environment and the-legaJ fram8'tVOrk were uninviting. As for ABB, it

believes that the Chinese Govemmenfs good credit rating was the best

attradion. This was followed by palitiesl stability, which was found relatively

attractive, and las1ly the economic environment, the legs1framework t the retum

on equity and the environmental poticy, which \Wf'8 referTed to as unattradive.

Biothermica ranked the Chinese govemmenfs credit rating at the top, followed

by the ratio of retum on equity and political stabifity, then came economic

environment 8Iong with environmental poficy, and • at the bottom - the legs1

framework. In tum, Turcotte held as most attractive the environmental policy

foflowed by the economic environment, while depiding the questions of palitiesl

stability, legal framework, retum on equity and the govemmenfs credit as reast

inviting. Finally, Mabarex stated that political stability encouraged the exchange

with China. To a lesser extent came the Chinese economic envïronment and the
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legal conjuncture, while environmental policy and the PRe's credit proved

inadequate. Here, the differences may be explained by the disparate nature of

the transactions which varied in location, scope and composition; however, ail

agreed that palitical stability played a certain role.

b) Accommodative-Conditions

Simitarly, Chinese accommodative structures were appraised differently

from one firm to another, resulting probably from the differenœ in location. First

of ail, for technical components ABS, Turcotte and Mabarex found them

equivalent Biothennica inferior, and SNe found that education and skilts were

equivafent but tools and organization were less advanced.

Second, technological capacity was differentially rated; while bath ABS

and Mabarex estimated it of poor qualïty, Biothermica and Turcotte saw it as

equal. In tum, SNe found it inferior in matters of maintenance, equivalent for

adaptation and improvement, and better with respect to assimilation of

technology.

Third, conceming the innovltive triangle, SNe believes that it is

superior, since Chinese caU on more cooperation and have shawn the ability to

catch up extremely fasl ln tum, ABB saw that this was inferior !ince it did not

encourage independence. The socialist nature of the system integrates ail

aspects of society and therefore the dynamics are quite lethargic. Lastly.

Biothermica considered it as equal. The others had no comment on this matter.

Finally, SNC estimatecf that the technologica1 infrBStructure wes

equivatent, and pflctical conditions were equivalent for communications and

telecommunications and inferior with respect to legal and financial services as

weil as databases. ABB deemed the technofogical infrastrudure as highly

developed for a developing country, and pradiesl conditions as good for

telecommunieations. but bad for transportation and finanaa' services. For bath

Biothermica and Mabarex, the technological infrastructure and the pradical

conditions were equivalenl Finally, Turcotte found bath of them inferior..

The fevel of Chinese expertise played a role in the choice of transfer but to

different degrees.. For instance, SNC's transfer was defined by the lever of
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8XJ'f!f1ise. In tum, ABB and Biothermica required the Chinese- ta be able to

understand mechanisms behind the procedures since the transfer involved

advanœd compenents. For Turcotte and Mabarex the level of expertise did play

a small role in the transaction, but was not determinant for the choice of the

exchange. These findings confirmed - as il will later be shawn - the hypothesis

which stated that the transfer 'NOuld be more participatory if the recipient firms

present compatible accommodative structures.

Regarding translation, Turcotte and Mabarex called on the services of a

Chinese interpreteF, SNe used bath Chinese and canadian interpreters, and

ABB and BiothermiC8 Canadian interpreters. In this matter ABS suggested that,

Chinese interpreters tend ta favor the Chinese perspective.

c} IntelieduaJ Property Rights

Results conceming the hypathesis which stated that insufficient IPR

protection would generate agreements that wauld not include Chinese expertise

were inconclusive. Almost ail firms did not report any problems, yet seemed weil

aware of what this entailed. For instance, ABS stated that il has attempted to

avoid ail- ambiguities in the transfers in order to ensure secrecy. The only firm to

have reported IPR related problems wes SNe Lavalin. Even if these are yat to be

resolved, solutions are presently being negotiated. The finn stated that the

Chinese have liUle comprehension of the issues that surround IPRo. The tact that

IP fegislation is nascent leads ta agreements that are very different from what is

routine in other countries. ConsequentlYt SNe seIdom sends state of the art

technologies and approves only agreementS that maintsin ifs control. The firrn's

objective is to create a Chinese. company that remains under ils control and

responds ta il.

As for the sale of procfuds and technology. the only company ta grant the

recipient full rights to sell them was Biothermica. It believes that eventually

production and sales will be equally shared with the Chinese. In tum. Turcotte's

ETT contract only allowed the sale of procfucts within China. The remaining three

have not given the right to self the technofogy. For SNe the agreement is a

partial transfer and for Mabarex a simple direct sale.. ABB has set a limit of 20%
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on experts and remains in control of local and foreign sales with over 5,000

employees in China and offices in ail major citïes.

FinaJly. only four firrns responded to the question designed ta test the

hypothesis that deemed accommadative strudures more important than IPR.

Mabarex could not answer since- it did not rnake an ETT. Here the: results were

inconclusive. On the one hand, ABB and Biothermica believed that the ability to

accommodate the know-how is more important than IPRs. The former justified

this by stating that IPRs did not concem the proeJucts and services produced by

them as much as tefecommunications firms. In tum, the Jatter stated that IPRs

are in an embryonic stage and therefore irrelevant when dealing in China. On the

other hand, however, SNe befieves that IPRs are more important, since if they

are not respected, no deals can be concluded. Moreover, one can always find

place for accommodation. Finally, Turcotte states that IPRs are more important,

since one has no control over laws, but one can always train people to work.

When asked the- same question, the Mayors assistant stated that

business in China indudes the impficit but determinant clause that any

transaction must involve sorne sort of technology transfer. Since China has

opened up in the earry eighties, large numbers of scientists have gone back and

brought the ability to adapt technologies. China is to be considered a developing

country that has equivalent S&T strudures. Conversely, for him the issue of IPRs

is totally differenl Since there is no legal tradition as we know it, one cannat

accuse China without knowing history. China's historiesl isolation and diverging

legs' tradition, has in a sense led ta this need ta copy in arder to standardize its

busine&&relations. Consequently, both issues are to be cansidered equally when

exporting to China.

4. Assessment of the Overall Experience

When asked whether firms would consider 'NOrking in China again, ail

finn8- responded that they woufd gladly, but for different re&SOnS. SNe LavaUn

and Biothermica argued that Chinese employees are quaflfied, skillful.

hardworking and charge Iower wag88. In tum, AB8 would retum but woufd still

withhold any licensing agreement As for Turcotte, it has no objections to going
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back. sïnce theïr current obligations alsa involves future ventures. Lastly,

Mabarex would retum based on the lucrative results of the previous project.

Ail firms agreed that, when exporting to the PRC, companies must

consider local culture and business tradition, the level of IPR, the mechanisms of

joint ventures, the. need to produce locally and the environmental nonns. Wtth

respect to the latter, Biothermica pointed out that these are increasingly

becoming stringent, indicating a certain normalization. Biothermica also agreed

with SNe Lavalin that the good quality of laber is to be considered. As for

proteetionism, only Turcotte befieved that this wal to b& considered. Finally,

financing procedures were only taken into account by Mabarex and SNC Lavalin.

Wrth respect to the elements that would improve the performance of

environmental companies tram Quebec in China, ail finns agreed that they coufd

benefit frcm more palmesl and financial support from federal and provincial

govemments. However, Biothermica stated that this was not essential, sinee

business could be organized through other channels. More information on China

was regarded as useful by SNe, Turcotte and Mabarex. SNe added. that firms

could benefit from more information on the differences that exist between

Canadian and Chinese technologies. In tum, contacts with local enterprises that

work in complementary sectors wera nat as important for the large finns as they

were for SME. Only Turcotte believecl that facilitating the access to praject

financing was not important Similarly, Mabarex was the only firm to beli~ that

more information on IFI projects could help Quebec companies. Assistance to

plan penetration strategie& W8S deemed important for ABB and Mabarex. but not
4

by the others. Lastly. improvement of IPR protection was regarded as very

important by SNe, Turcotte and Mabarex. HO'Never, IPRs were considered

important by Biothermica. but net as determinant since the firm estimated that it

would not sue on the grounds that it would be a lost cause. As for ABS, it stated

!hat firms that work in its fiefd would not benefit enormously frDm better IPRs.

Finally, when asked what they had leamed from technology transfer ta

China, the most comman answer was -ta be patienr. More specifically, SNe

Lavalin has ascertained that the pracess is very difficult and long. In the case of
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ABB. it leamed that doing business in China is very complicated and that it is to

be avoided if the proper contacts are not made. This is easier for large firms that

afready have their networks t but net as simple for smaller firms. As for

Biothermica, Turcotte and Mabarex, they ail leamed that business in China

represents a fong term affair, where time is not a question. This means that one

must be ready for long and- complex negotiations that require large- investments

that will tak~time- to flourish.

fil. Conclusion

As stated in the introduction, this chapter set out to obtain a general

feeling of what is to be expeded in China for Quebec environmental firms that

wish to expert their G&S there. The information gathered here is therefore to be

regarded as an iIIustrative compilation of the process. Future projects should

attempt to understand the whole process with greater datail. Howevert the

sketches of these results allow us to detect a certain corroboration of the

information gathered from the participating public official. ConsequentlYt aven if

the information can be considered sparse, it outfines the approximate profile of

what a select group has encountered.

One of the- major findings with respect to negotiations was that bigger

firms tend to secure their contacts through formaI govemment channels, whereas

SME tend ta use informai relations with their local counterparts. This rnay result

either from the respective weight of the finns themselves (making bigger firms

benefit from the scarce projects funded by govemments and making SME not

bother with counting on them) or from greater palitiesl doul SimilarfYt big firms

had greater access to information than did SME. Another related finding was that

the raie of the Canadian and/or Chinese politicians remained central in the

dosing of ail deals. In tum, these seemed facilitated when comman principles

such as the ones present in 50 are shared. Even though environmental poliaes

were not wefl rated. ail finns indicated - as did the Mayors Assistant - that the

political will and the public conscïousness were growing.

Wlth respect to aid programs. bath IFI and govemment financing seemed

accessible sinee four out of five received some allocations. Ail of them were
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satisfied by bath funding and political support granted by the Federal and

Provincial govemments. Arnang the various agencies, EC and CreA were

identified as the most-helpful ones. Here. one can see that the main purpose of

aid programs is not only to promote our local industries and economy, but alsa to

abid&-by the-principle& of 80. ConV8FS81y, 8ŒOrding ta one of the- respondeRts

the-CRinese were not as. enthusiastic. They maiRtain- a certain need ta avoid

compromises-by-tr'ying. to-maximizatheir gainawhUe.yielding-as littJe.as.possible

On the- whole, the PRe was deemed-a bospitable country for investment.

A" finns. agr=eed that the- most attractive condition was the giant market

opportunities that are. cuaent1y opening.. up. in China and.- the possibility to make

long terrn gains by establishing a firm foothold in Asia. Oddly, this variable

outweighs the incompatibility that exist betweeR bath Canadian and Chinese

palmesl regimes and allows a certain -rapprochemenr. \/Vhen asked what were

the major difficultie& ta doing business in China, firms pointed out the incomplete

IPR regime, the long and expensive negotiating prccesses. the bureaucratie

hurdfes and the need for poIiticaf support

ln tum, even if the grading of inciting conditions varied from one firm ta

another, ail agreed that white the most interesting facet of China WBS the pofitical

stability, the lega' framework was deemed inhospitabfe. On the one hand, the two

big finns agreed that bath Canadian and Chinese-govemment credit was inciting,

white the economic environment and the lega' framework were uninviting. On the

othef hand, the SMEs differed in their choices. Laslly, most firms found that the

PRe presented a decent levef of expertise which - as shawn in the previous

section - can be described as equal ta, or just below, Quebec's. Among the cited

weakr:1esses were bath soft services. (Iega', banking and accounting) and

transportation.

Accardingly, QuebK firms coufd benefit frDm improved IPR protection and

continued govemment support and funding. SUE in particular could profit from

more local contacts- with firma that work in complementary sectors. 80th the

Mayors Assistant and the responding finns forewamed that one must not

overfook the focal culture and business tradition. The firms added !hat the level of
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IPRs, the importance of contacts and the long negotiations had to be considered.

Ail seem to indicate that patience is a neœssary virtue to work in the PRC.

The questionnaire silO served to evaluate four of our hypotheses. Resufts

for the first one - which stipulated that issues of accommodation are more likely

ta hinder the oveFall quality of the transfer process than are issues of

inappropriate IPRs protection - were inconcJu&ive. Out of the four firms that

responded, two belïeveU that IP issues are more important since these are out of

the-firm"s-controJ. and accommodation is not.

ln tum, results for the second hypotheses - which stated that transfer

veAtures would adopt a more patticipatory type ot agreement wben the. recipient

firm provides consonant accommodative strudure • were conclusive. According

te ail firms, Chinese expertise did play a role in bath the transfer and agreement.

SNC Lavalin's international cooperation agreement was defined by the level of

expertise, just as. ASB and Biothermicas corresponding Jicensing and

participation agreements were. 80th Turcotte and Mabarex - the two firms that

did net define expertise as a detenninant factor - chose agreements that required

less local expertise in a joint venture and a direct sale.

ln the case of the third. hypothesis-that asserts thalan. inadequate ___

of IPR protection will lead ta TT agreements that involve rlttJe local expertise.

resu'ts were inconclusiv8. Regarding IPRst ail firms agreed that this was-an issue

that could not be overfooked, making this issue a determining factor in the choice

of the- typ&. of transfer" Therefore, their transfer agreements - induding the

restrictions. set on loca~ and foreign sales - were defined on the basis of what

firrns wanted to reveal and what they believed. coufd. be kept secrel However,

one-of the firms d8emed the situation of IPR sa volatile that it did net account for

them. Believing that arbitration would be a lost cause. ifs priorities were to make

a-profitable œil based on rnutual confidence.

Lastly. the fourth hypothesis was confirmed. In tact, almost alf firms

agreed that the environmental charader of their G&S facilitated transfer

procedures. The one that disagreecf said that authorities would in the near future

havetoaccount for this variable..
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Finally, the interview with the Mayors Assistant proved very insightful

when looking at the roIe of the municipaJity in ETT procedures. The questions

surveyed the perœption of the PRe as. a potential market for experts but more

importantfy the City's raie in promoting environmental experts. Regarding this last

issue, ft is cteaf that th&-City can facilitate the penetration by Quebec firms into

China by offering pofitical support. In arder te reinforce trust, the Mayors

assistant dreYI attention to the need to identify and satisfy the neeas of the PRe.

What is certain is that the good reputation of a country cames. from. the ability to

transfer technologies Un1ike. the Japanese. who. have- often scld. outdated

equipme~t, C8nada- has- maintained.. a. gaacL reputation As suca Montreal

benefits from this and is regarded as a scientific city that hoIds new technologies,

credibHity and a·positive image. What is important is to maintain this trust.
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OVERALL CONCLUSION

Issues-of devefopment in the 21st Century are to be shaded by universal

challenges such as poverty, inequality, pollution. insecurity, illiteracy and

devetopmental unevenness. These absolutes appear rarely in isolation, but

rather transcend and intertwine. The task of clarifying and untangling the ensuing

compfex scenarios requires a holistie approach that provides for generic

uncJerstanding of the issues. Pubfic policy approaches - such as the one used in

this thesis - offer such a basis on to which one can identifyt analyze and propose

answefS to questions of development. In fact, while treating the question of

environmental degradation, this thesis has integrated ETT into the broader

framework of SO, which in tum interprets the intricate links that bind issues of

development. In doing so, it ha5- taken ETT beyond mere simple market

transactions and placect it within a larger reality where it becornes a usefuJ tool to

counter poverty and inequality, and a means to improve the quality of production

mechanisms.

ln retrospect, ETTs between Quebec and China have the dual effect of

projecting the status of Quebec as a technology leader in the field, and of

propagating cfesn and efficient technologies that will allow the PRe to pursue

the modemization drive. From the inception, the main objective has been ta see

in what way transactions involving environmental technologies between Quebec

firms and Chinese firms can be facilitated. The thesis has thus analyzed - in bath

theory and practice - the mechanisms that govem the process. First, it has

revealed the dynamics of ETT by considering its broad and specifie

charaderistics, and delineating the scapa of the industry. second, it has

investigated how these exchanges take- place in the PRe by rooking st the

availabfeconditions at hand and by leaming from Quebec firms that have already

deaft there. Consequently, the refevance of the thesis lies in its practical qualities

which test the abstract premises of ETT.

The validation of hypotheses c1early proved an excellent example of this.

Resufts. for the first hypothesist which stated !hat issues regarding

accommodation of technology are more likely to hinder the transfer process then

12
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are issues-of IP, were incondusive~ 80th issues seem ta represent considerable

obstacles to ETT. However, as shawn in the third chapter, accommodative

strudures seem to be- developing taster than issues of IPR. This denotes a

certain predilection of the Chinese ta absorb technology on their own terms

regardless of international regimes - such as the TRIPs - which are yet ta be

ratified. The argument theA is whetheF one is interested in profiting tram a

flourishing environmental market regardless of the costs, or whether the risks of

Inadequate IPR supersede profits.

ln tum, results for the- second hypothese$ - which stressed that the Iess

devetoped the accommodative structures, ttle Iess technology transfer procasses

will involve local expertise - indicated that Chinese expertise was, to different

degrees-, an influencing variable for bath choice of transfer agreement and the

transfer itself. As shawn in the third chapter, the Chinese present accommodative

strudures that are advanced far a developing country, but - as indicated in the

fourth chapter - these have yet ta reach western standards. Inciting conditions

proved very backward notably in matters of soft services such a legaI support

banking and financial services~ Once again, knowing that ail responding firms

~ in the- PRe a huge market for environmental G&S, one must identify what

are firms willing ta endure ta secure retums. Doing sa involves much more

inteAsive research than this thesis initially intended; however, its findings indicste

that the PRC is weil beyond the non-accommodation threshald and is haspitable

for foreign investment. More- detailed research would be- useful to explore this

question further~

Regarding.. the hypothesis which stated that the Iess IPRs are protec:ted,

the mor& toreign firms will protect their secrets by using less focal expertise or

sefling a technology rather than licensing it, results were alsa inconclusive~ Even

if ail firms agreed that IPRs weighed heavily in their decisian ta trade, the level of

protection availabl& in the PRe wes Iooked st in a dubious manner. Once more,

Chapter Three detailed the nature of inadequate IPR protection in the PRC. \Nhat

is to b& leamed is that the nascent IP legal regime will require many years to be

integrated into customs and traditions. Therefore, the conclusion is that firms that
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seek to expert there are suggested to sign agreements or engage in transadions

that do not fully depend on the locailPR legislatian which is not yet consolidated.

With respect to the hypothesis that maintained that due ta diverging

ideologies, the PRe will favor the types of transfers that do not compromise the

ïdeotogy of the CCP; results tram the previous two hypotheses cfearty indicate

that this country has plaC8d itself in a position where it will rarefy be forced to

make a compromise. In fact, strang accommodative strudures and the pending

question of IPR - one-of the- reasons for exduding the PRe tram the-wro -attest

that Chinese authorities-are- not planning to yet concede. One firm implied that

the-·Chinese-are- ready to gain as- much .. they can, whil. granting as liUIe as

possible. However, with respect to ETT. the PRe has embraced the principle of

SC) and hence has the-opportunity to gain by facilitating such transactions since

this secures investments from the West and respects its own environmental

commitments.

lasUy, the hypothesis which indicated that the sustainabte charader of

certain technologies would facilitate their adoption in the recipient country was

validated. In tact, findings tram the field research indialted that the environmental

charader of firms did facilitate the entry. Moreover, bath theoretical and field

resutts showed that there is a strong will in the PRe te reduce environmental

degradation. Howev8r, just as in any other country, environmental initiatives

come- head to head with local interests and lobbies which are often unwilling to

compromise their previous gains.

ln sum, the large- number of specialized SMEs that form Quebec's

environmental industry offer technologies and services that are competitive in the

international market, but presents no important technotogicsl fead nor renown

Vlhen compared to Japan, Germany, and the US.. This is in part due ta the tact
that Quebec finns have but reœntly started to open up ta international markets,

notabfy with counseling contracts.. Nevertheless, the important size of this new

industry. its estimated growth and its need for increasingly sophisticated

produets, offer Quebec firrns a niche where comparable know-how st Iower cast

is a considerable assel Lastly. one cannot overfook Quebec's participation in
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different trading spheres (NAFTA, fa Francophonie, the Commonwealth and the

ASEAN), its qualified and skilled labor, ifs renowned R&O centers, and strong

govemmental support for new technologies.

ln tum, the PRC is increasingly concemed with environmental issues. This

is evident when looking at legal and economic reforms that have fostered

efficient technofogies and improved resourœ use and energy conservation to

reduce pollution and inefficiency. This ctearty indicates, if not a full acceptance, a

certain accommodation to the-principles of SO. Meanwhile, the CCP stand on the

issue is that China faces the dual task of developing the economy and prot8Cting

the environment Hence, the PRC presenUy attempts to accommodate the

principfes of SO into a fast evoIving - and often incompatible - economy.

NeveFtheless; the tact that the environment has been raised as an issue ofcrucial

importance, opens a door of opportunity for Quebec firms that are expert reacfy.

However, Quebec firms must be aware that competition will be fierce sinœ rivaIs

will try to exploit this path even if their G&S are only remotely related to the

environment.

Overall, this thesis has round that - as in any other market - focal firms

must feam and comply with the business mentality and culture of local Chinese

importers. This process can be as complex as the transfer of technology itself,

since one must adopt the business ethic of another country (management,

fanguage, faws, culture, and customs). Hence, expansion of an expert market is

to be regarded as a medium and long term venture that requires substantial

human and finandal investments. VVhile not explored in this paper, il is likely that

the different business culture of Quebec firms may aIse play a rare in the

process. In the Chinese case, this implies close attention to the role of poIitical

authorities in the process, sinœ their appraisaf is in mast cases determinant.
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ANNEX 1: Methodology Bebind the Questionnaire
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Methodology behind the Questionnaire

The ten page Questionnaire is divided inta four sections. Section A

provides a general overview of the Err projects that the companies have

undertaken in China. It inquires into the nature of the project, its duration, the

costs, the location, the type of transfer Ooint venture, license, sub-contracting,

distribution, tum-key project or other), and the type of technology exported (new

or used; hi-tech, conventional or low-tech). This section alsa looks at what

motivated the choice of China as a country of expert as weil as who were the

contacts there, what information they had on the evolution of environmental

operations in China and the main competitors in the Chinese Market.

ln tum, Section B concentrates on the funding for the projects. It mainly

focuses on the aid programs that are available to Quebec companies from bath

provincial, federal and international aid programs. Questions probed whether

companies request such aid, and if 50 how sucœssful they were. This section

also attempted to see which level of govemment proved more hefpful white

realizing these projects.

Section C concentrates on the conditions observed in China. Here

companies were asked how they estimated the level of expertise round in the

PRC according to technical components (technicians' training and abilities, tools

and organization), technological capacity (maintenance, adaptation,

improvement and assimilation of technology), innovative triangle (linkage

between academie institutions, industry and publie R&O centers), technological

infrastrudure (national institutions that filter foreign technologies and guide local

industry), and pradical conditions communications, telecommunications, (egal

and financial services and data bases). They were asked whether this played a

role in the choice of the type of technology transfer. Companies were slsa asked

which conditions from, among the following, were the most appealing in the PRe:

economic environment, pofitical stabilityr legal framework, retum on equityr

govemment credit, or environmental poliey. A question was added on whether



ii

• Chinese authorities facilitated the transfer procedures, and whether this was due

to the environmental charader of their G&S. Lastly, companies were asked if the

PRC provided material which demonstrated local demand for environmental G&S

as weil as where it was presented.

Tc concfude, Section 0 sums up the companies' experience in the PRe.

Initially, it addresses whether problems rel~ting to IPR issues emerged and

concomitantly how these were dealt with. Companies were alsa asked whether

they aUowed the Chinese recipient to self the produets or technology and if so

what restrictions they appfied. Another set of questions examined what was

considered both the greatest advantages and disadvanfages of doing business in

China. In more detail, companies were asked how they saw the PRC's

commitment ta environmental protection, what would improve the performance of

Ouebec firms in the PRC, and what must be considered when exporting to China

(culture, support from a delegation, respect for (PRs, business tradition,

• environmental norms, proteetionism, joint ventures, need to buifd locs((y, quality

of the workers, financing or other). In order to validate the hypothesis that states

that accommodative preconditions supersede respect of IPR, companies were

asked which of the too was more important and why. Finally, compan;es were

asked to share whether they would do business with Chinese companies in the

future and what they have leamed on ETT to China.

•
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Annex U: QuestioDnaire
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QUESTIONNAIRE
Nom de la Compagnie: _

Produits et/ou Services: _

Personne Contact: _
Adresse: _

Téléphone: _

Section A: Nature de votre projet de transfert de technologie

1. Quelle est la nature de votre projet en Chine?

2. Quelle a été fa durée d'accomplissement du projet en Chine?

3. Quel est le lieu d'implantation de votre projet?

4. Quels sont les coûts du projet? _

5. Votre projet comporte t-il un transfert de technologie?

oui non
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6. Quelle est ra nature de l'entente pour transférer la technologie?

a. Joint venture 1co-entreprise

b. Accord de licence

c. Participation

d. Entente de fabrication

e. Entente de distribution

f. Contrat clé-en-main
g. Autre: _

7. Pourquoi avez-vous choisi ce type de transfert de technologie?

8. Votre transfert comportait..il de ('équipement nouveau ou

usagé? a. Nouveau b. Usagé

9. Quel type de technologie avez vous exporté?

a. Technologie avancée

b. Technologie conventionnelle

c. Technologie très accessible

10. Comment avez..vous décidé d'exporter en Chine?

a. Lecture d'études e. Association avec des

entreprises locales

b. Réalisation d'études f. Rencontre avec une entreprise

étrangère/chinoise

ii



• c. Rencontre avec g. Potentiel de marché estimé

l'ambassade chinoise

d. Information des Insti- h. Autre: _

tutions de Financement

Internationales (IFI)

11. Ouels ont été vos contacts en Chine? _

iii

12. Avant de traiter en Chine, avez vous trouvé de l'information sur les travaux

en matière d'environnement effectués là-bas? Si oui, où?

Oui Non

a. Publication des IFI d. Contact avec des firmes canadiennes

b. Voyage sur prace e. Contact avec l'ambassade canadienne

c. Contact avec re Gou- f. Autre: _

• vemement de la Chine

13. Ouels sont vos principaux rivaux en Chine?

Section B: Le financement

14. Lors de votre/vos projet{s) en Chine avez vous bénéficié des

sources de financement pour projets internationaux (IFI, projets

de co-entreprise, banques traditionnelles, ou autre) ou des

programmes du Gouvernement Canadien ou Québécois oeuvrant dans

[e commerce international ou le développement?

•



• 15. a) I:tes-vous satisfait? Très satisfait

b) Pourquoi?

Pas satisfait

iv

16. Au Canada, quel ministère - provincial etl9u fédéral - s'est

montré le plus coopératif lors de la réalisation de votre projet?

Section C: Conditions d'accueil en Chine

17. Comment évaluez-vous le niveau de l'expertise chinoise par

rapport à la vôtre en matière de (indiquez si elle est meilfeure,

équivalente ou moins avancée):

a. Composantes Techniques (éducation et habilité des techniciens;

• outillage; et organisation) _

b. Capacité technologique (entretien, maintenance, adaptation,

amélioration et assimilation de fa technologie) _

c. Triangle d'innovation (existence de réseaux entre les institutions

académiques, l'industrie et fes centre de R&O publics) _

d. fnfrastrudure technologique (institutions nationafes qui filtrent

l'entrée de technologie et guident l'industrie locale)

e. Conditions pratiques (communications, télécommunications,

services légaux et financiers, et bases de données)

•



• 18. Est-ce que fe niveau d'expertise a joué un râle dans fe choix du

type de transfert de technologie?

19. Selon vous. parmi ces conditions, quelles sont les plus

attrayantes en Chine? (Indiquez par ordre croissant de 1 a 6. 1

étant la plus attrayante)

a. Environnement économique

b. Stabilité politique

c. Cadre légal

d. Assurance de retour sur l'équité

e. Bon crédit des gouvemements

f. Politique environnementale

• 20. Selon vous, est-ce-que les autorités chinoises ont facilité les

procédures de pénétration de votre entreprise? Pensez-vous

que l'aspect environnemental de vos produits/services aura

facilité le processus?

21. La Chine a-t-elle mis à votre disposition du matériel qui

présentait la demande locale de biens et services environnemen

taux? Si oui. quel genre?

Oui Non

•



d. Bulletin d'information des IFI

e. Veille technologique

f. Information auprès de

• a. Banque d'informations

b. Réseau d'affaires

c. Associations

l'Ambassade

Section 0: Bilan

22. En traitant en Chine, avez-vous eu des problèmes au niveau du

respect des Droits de Propriété Intellectuelle (DPI)?

Oui Non

23. Si oui t comment se sont-ils manifestés et comment ont-ils

influencé le choix de la nature de l'entente?

vi

• 24. Comment avez-vous résolu le problème? Était-ce à votre

satisfaction?

25. Selon vous, quels ont été les avantages de faire des affaires en

Chine?

26. Avez-vous permis à l'entité récipiendaire chinoise de vendre (es

produits ou la technologie elle même tant en Chine qu'à l'extérieur?

Oui Non•



• 27. Si non, quelles restrictions avez·vous prévu?

28. Selon vous, quelles sont les difficultés majeures pour faire des

affaires en Chine?

29. Qui est responsable de la produdion et de fa vente locale et

étrangère?

• 30. Comment trouvez·vous l'engagement de la Chine en matière

environnementale?

a. Réglementation c. Volonté politique

Forte Faible Forte Faible

vii

•

b. Sensibilisation Publique

Forte Faible

d. Exigences des bailleurs de

fonds

Forte Faible



• 31. A votre avis, qu'est-ce-qui améliorerait la performance des

firmes québécoises en Chine dans votre secteur d'activité?

a. Appui des gouvernements québécois et canadien

Très important Pas important

b. Plus d'information sur la Chine

Très important Pas important

c. Connaissance d'entreprises locales qui oeuvrent dans des

secteurs complémentaires au vôtre

Très important Pas important

d. Faciliter l'accès au financement des projets

Très important Pas important

e. Plus d'information sur les projets financés par les IFI

Très important Pas important

f. Aide pour formuler une stratégie de pénétration

• Très importante Pas important

g. MeilletJre protection des DPI

Très importante Pas important

h. Autre:

viii

Très important Pas important

•

32. Comment avez-vous traité fa question de ra communication

verbale?

a. Interprète chinois

b. Interprète canadien
c. Autre: _

33. a) Selon vous, qu'est ce qui est plus important l'habilité des

firmes chinoises d'accommoder votre savoir faire ou le respect
des DPI? _



Très importante

Pas importante

k. Financement

Très important

Pas important

g. Protectionnisme

Très important

Pas important

h. Joint Ventures

Très importants

Pas importants

i. Besoin de fabriquer sur

place

Très important

Pas important

j. Qualité de la main d'oeuvre

•

•

b) Pourquoi?

34. Selon vous. que doit-on prendre en consi~ération lorsque l'on exporte en

Chine?

a. Culture du pays

Très importante

Pas importante

b. Contraintes d'appels d'offre

Très importantes

Pas importantes

c. Support d'une délégation

ministérielle

Très important

Pas important

d. Respect de la propriété

intellectuelle

Très important

Pas important

~. Façon de faire res affaires

Très importante

Pas importante

ix

•
f. Normes environnementales

Très importantes

Pas importantes

1. Autre: _

Très important

Pas important



•

•

•

35. Feriez vous affaire avec des entreprises chinoises dans

l'avenir? Pourquoi?

36. Qu'avez-vous appris sur le transfert de technologie en Chine?



•

•

•

.~nnex fi: Letter
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Brossar~ 18 Mai 1999

Nom
Compagnie
Adresse

Cher MonsieurlMadame,

Je suis un étudiant à la maîtrise de Science Politique à l'Université McGill. Je rédige

présentement un mémoire de maîtrise qui portera sur les transferts de technologie

environnementale du Québec en Chine. Bien que de nature académique.. le but ultime de ce

travail est de faire connaître les conditions qui facilitent les projets de transfert de

technologie des firmes canadiennes et ~bécoises en Chine. Celle-ci est évidement

• désireuse de recevoir des moyens de production durables tandis que les finnes québécoises

souhaitent bien sûr s'implanter sur ce marché prometteur.

Par les présentes, auriez-vous L'amabilité de me recevoir - durant le courant des

prochaines semaines - pour répondre à quelques questions ponant sur vos expériences de

projet en Chine. IYune durée ne dépassant pas vingt minutes, les questions ponent d'une part

sur les aspects généraux de votre projet, et de l'autre sur les conditions d'accueil que vous

avez rencontré là-bas.

Dans L'espoir de vous lire sous peu à ce propos, je me pennettrai entre-temps de

communiquer avec votre bureau par voie téléphonique. Toute information recueillie est

assujettie aux régies de stricte confidentialité et vous sera soumise.

Je vous remercie à l'avance en vous priant d'agréer mes sentiments les plus

distingués.

•



•

•

•

i\nnex IV: Results
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• SECTION A

RESUlTS

•

SNCLavalin ABB Biothermica Turcotte Mabarex
Projed(s) Institutfonal A hyd~lectrie Transferof Local saleofwa_

reinfon:ement plant (P1J-nd a ambient.ir r.bricdon of water

1
transmiUion control houMhold management

Ind distribution tmission environmental equipment
project (P2) technologies controlunïts

for coal fiNd (ECUs).
thermal Dlants

Duration 5yea,. n... !ynrs • yu,. 1 yur
Location Beijing and P1: GeIIe,.n in Shin,.n, Shanghai 8IIihai,

Anhui Hubei Province Province of Pr~vinceof
P2: Northem Anhui Jiangxi

China, Unking
Mongolia and

Ru...
Costs S10.5 million Pi: S150 million S3 million S2million 13.2 million

P2: 11.5 billion
Type OfIT International Licensi.. Participation Joint Ventu,. Direct ...

Cooperation .g....ment agreement
Truty

Reason for CIDA hired SNC P1: following • Esti....... Decideclatl8r Dllcidedatl8r
exporting to for this project visitwitha gains tram the meeting a meeting a
China Quebec market Chi"... ChineR

Delegation t_rprise enterprise
P2: Local
Contacs

Main Contacts in ClDA and the Stat8 Power North East Local Local buyer
China different Iavels Commlnion, China Electric campan.. thIt becamethe

1

of the Chi.... MOFTEC,NEPA Company wotk in the bat contact
Govemment and ollie." in ume filId

the Polftburo
Main Rivais ! Large C.nadian Large Multina- Large multina- carrier, York Firms ltIIt_k

1 and imendional tiGnals sueh .s tional Corpora- and Toshiba subventions for

1 "'lIl~nll AJstomand tians from workin
finns Siemens Sweclenlnd "velopment

Germanv

1Was the eguieœent new or used?
new used

Ali finns none

•

Hi-tech Conventional Low-tech
VVhat type of technology was transfered? SNC. ABB, Turcotla, and SNe and MI"ru SNe

Biothennica



•
11

secnoNB
Federal Goverment Provincial Govemment

IFI None
'Mtat aid programs did the SNC&ABS SNCf ABB. Tun:otta & SNe&ASS Biot..rmica
firms benefit from? Ma.,..

1Pepe ofsatisfaction

1Most helpful Ministries and/or Agencies

SECTIONC

1 Environ....nt canada &ClDA

•

•

Evaluation of Technical Technologiesl Innovation Technologiesl Pradiesl
Chinese ExDertise comoonents C8DaCÎtY trianale infrastnJdure Concfltions
Suoerior SNe SNe&ABS
Equivalent SNC, ABB. SNCf Biothermica Biathermica & SNC, A88,

Turcotta& Biothermica Ma..... Biothermica
Ma....x and Turcotte and Maba...x

Inferior Biothermica AM & Ma.rex AB8 Turcotta Turcoa.

Very determinant Relativetv determinant Not detenninant
How determinant was the level of
expertise in the choice of the transfer SNe A88 & Biothennica Turcob &Ma....x
aareement?

Inviting conditions Most attractive Moderatelv attractive Unattradive
Economie environment Biothermica. Turc0tt8 & SNe &ASS

Ma.NX
Political stability SNC, Biothermica & A88 Tun:oa.

Ma.re.
Legal framework Ma.re. SNC, ABS. Biothennica &

Tun:oa.
Retum on lQuily Biothermica SNC A.&Turcotte
Environmental Poliev SNC, Turcotta Biottlermica A88&Maba...x
PRC's credit ratina SNC, ABB, Biotlwmica Turcoaa & Mabaru

YES No Not lDOliCllbfe
Cid the environmental charader of the SNC, Blolhennica & Tun:ollt AS8 Ma...x
technologies f8cirdate the DI'OC8dures?



• SECTIOND

Iii

•

Full riahts Restrided riahts No riahts
Did firms grant the right to sell the EIothennica TwcotIII (..... allO\Wd only in SNC, A88 & MabaNx
produdS and tectlnoloaies? CIIi..)

Maior advantaae of doina business in China Hua- mIIrtcet for environmental GU
Major obstacles of doing business in China Unclur lepl framework and ditr.rent way of doing

bu.i....

China's environmental Public awareness Demands front IFls
Commitment Leaislation Political will
High BioIIIermÏCII, SNC,ABB. SNC,ASB&

TwcotIII& Biothermica & Turcotta
MabaNx TwcotIII

Medium Bïathennica A8B
Law SNC,ASB, SNe MabaNx

Tun:ott.&
mII.rex

Which of the following conditions
would improve the performance of Important Not important
Quebec firms in China?
Increased govemment support SNC, A88, Biothermica, Turcob

a Ma.ru
More information on China SNC & Turcotle ABB, Biothermica & Ma.rex
Contad with local enterprises Biothermica, Turcotte & M••ru SNC&A8B
Increased finanana SNC, A88 & Ma.rex BioIIIermica &Turc..
Information on environmemal M.blrex SNC, AB8, Biothermica & Turcotte
projeds sponsored by IFls
Help to plan a penetration stralegy ABB & Ma.N. SNC, Biothermica, Turcotte

&Mabaru
Improved IPR protection SNe Biothennica & Turcotle ABB

•

Howwu communication ensured?

...Accomodative structures or._.
AB8 & Biot_rmica



•

•

•

iv

'M1at shourd firms consider
when exoortina ta China? Very important Sianificant Not impOrtant

• Local culu,. • QulliIy of"bar • pratectionism
• ..... ofIPR • Flftancing pracecluNS
• Joint vent&n • 8id constraints (

mechanisms contrai..... d'appel
• Need to produce d'otrN)

IoCIlIIy

Given the opportunity, would firms accept to undertake other project Ail firms anS'Ne" positively.
in China?
'M1at did firms ream from their exgerience in China? Patience was the most common anawer
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