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RESTRUCTURING FOR SUSTAINABILITY

-

. =
e - .

...
- W%Q/%ﬁ/w% .

- - o
- . =
. -

..

e o
T N e . ... . . = -
. . ... __ .
.- - - .- . -
- .. - .. . -
. - .
" e =

- . - .
.. .

- = ..

...

-

s e
- .. @
... - A
-

- -
.

e

-
.

.

- - .
- .
. -
. -

s

7

o
.

-

.
D
.

,‘

.

.

.

2,

.

- - .
. .
- -

.
.
.
_ .
-
- - .

o - - - o
. .
Gl s e -
- -
- .

- - )

i

;
.

-
-

s

v

-
-
.
- -
- .

-
- ,,,y»_,gg@@»g%
. ... .
- 2 bR
. .
_ ,,~

.
x
o
@
3‘\
,
‘

S
e
-

-

.

- .
. - .

-

-



' PUTTING THE ENVIRONMENT IN GREEN INDUSTRY STRATEGIES: -
" THE ROLE OF ENVIRONMENTAL INDUSTRIESIN. =~ !
- RESTRUCTURING FOR SUSTAINABILITY .- e

~ o , i o - I'Mark' SWlnﬂeId PhD g - o -

S B ~ = Director of ResearCh ool o o
e R - Jan'Rabantek, M.Sc. . .-

. .. .. ProjectOfficer . . o o

, » SR " Canadian I'vrlisti,tt;nte for Eh\'/ironhwéhtvél‘ Law and Policy
ISBN 0-9690534-8-7 ke S R S e A e B




 TABLEOf CONTENTS

Acknowledgments
 The Canadlan lnstltute for Envnronmental Law and Pohcy would l|ke to thank the Ontano‘ ' o o I T o - ’
Ministry of Environment and Energy and the W.J. McConneIl Famlly Foundatlon for | EXECUTIVE SUMMARY R e AP -07 SRR "L |
: provrdlng ﬂnancnal aSS|stance for thls project : ‘ ] '.",-\,":INTRODUCTION T o - , i " ..... 1 ‘

o The views and ldeas expressed in this report are those of the authors and do not SRR

necessarily reflect the views and policies of the Ontario Ministry of Environment and =~ LN A FRAMEWORK FOR ANAI-YSIS ENVIRONMENTAL AND ECONOMIC'

" Energy, nor does | mentlon of trade. names. or commercial. products = constitute - : IS)USTA[;ZITIIBIIILI-EYnVIronn1ent.a.l S u ;st.a.ln.a.b.lIIty. : f P T e f T . g
endorsement or reoommendatlon for use. The Mlnlstry, however, encourages the B , - I?ltergeneratlonal uction SRR ._3
. dlStl‘lbUtlon of information and strongly supports technology transfer and diffusion.. iy Intragenerational Justice e p

» 2) ; Establlshlng an Environmentally Sustainable Economy in Ontario .. 5 -
- 3)  Barriers: to the Development and Diffusion of Pollution. ~

Preventlon and Resource Conservmg Technologles S e e 7
iy, Economic Barriers . ... ..o 0 e T
’||) - Managerial and Attitudinal Barrlers e S8
iy Technologlcal Barriers .. ... ... e 9
iv)” The Need for Regulatory Incentlves C i e e 9

L :THE ROLE OF THE ENVIRONMENTAL INDUSTRY SECTOR IN
_ ‘OVERCOMING BARRIERS TO RESTRUCTURING “FOR
© U SUSTAINABILITY oo i e e e v i B

- @&=3 . 1)  Defining the "Green" or "Envrronmental" lndustry Sector ... .. .. S
oo o - .2) - Key Roles of the "Envrronmental lndustry Sector in S B o
- Restructurmg for Sustalnablllty Y T 13 7
i)  The Development and Diffusion of Technologles and Skllls, L
AT Essential to Environmental Sustainability .. ..:..... .. e 14
i) - The "Green" Firms as Major. Employers . .. ........ .o 15
s i) Envuronmental Remedlatlon and Restoratlon. i 18
-9 Conclusmn R e TR i 16
SOV KEY FACTORS IN THE DEVELOPMENT OF THE ENVIRONMENTAL S
U INDUSTRY SECTOR & @it e e s e AT
1) .The Establishment and Expansnon of Demand e '. o 17
2) "MarketAccess...-.j ....................... L 19
3)  Access to. Capital . for - the Research Development “and .
- .+ . Commercialization of Technologles DS .o 200
" 4) .. Access to Capital for the Adoption of Pollution Preventlon andv o
o -Resource Conservmg Technologles e e i 20




V.. DEVELOPING THE ENVIRONMENTAL INDUSTRY SECTOR: RECENT': | e EXECUT'VE SUMMARY

TRENDS AND DEVELOPMENTS IN THE UNITED STATES .. ......... 21  €&B®. R | |
1) COmprehenswe Envlronmental lndustry Strategles L P ThlS study has been prepared bythe Canadlan Institute for Envrronmental Law and
i) Federal ....-. .. el oo & " Ppolicy, to provide background and - strategic focus for Canadian - governments’ -
i) State Em}.}o}{rﬁémél l.ndustry Strategles ... i..........° 24  @rm . - environmental industry strategies. Particular attention is given to the situation of the -
L - i) “Sub-Sector Specific Environmental Industry Programs . 28 e LT . Ontario government. However, the conclusmns and recommendatlons are- eastly
2).  Establishing - and Maintaining Demand for - Envrronment'al . €&™»  applicableto other lUﬂSdlCﬂOnS : o ' | o
I-I)-echn%ﬁ%:?;nﬁ:‘gnz?"gmtecnon Requnrements Current Trends in L e. ‘Overthe past four years the envuronmental or "green“ lndustry sector has recelved :
‘ the United States T .26 el a great deal of government, media and public attention. The sector has been definedto
_ ii)- - Direct Demand Creatl’o.n' OO o320 ®F® - include firms which provide technologies; goods and' services which promote pollution
3 Market Access o ... ........... 3 @&  prevention,waste reduction, reuse and recycling, water and energy efficiency, alternative -
" 4)  Financial Ass.stéh[:é TIASI oAt S ... 3 [T . energy sources, environmental remediation, and environmental protection. Significant
. Support for Research bé'véi'ob'rﬁén't and Commermahzatmn of @ ®  economicopportunities for this sector have been identified as a result of increasing efforts
‘Environmental Services and Technologies .. ............. '35 . ... . . by governments and industry to. ensure that economlc actlvmes occur ‘in ‘an. -
ii)  Support for the Adoption of Environmental Technologiesand - € f“g e env;ronmentally sustalnable manner. " | | L o
o ' e .. 40 & e = :
5 C on IuSe)erces ST g . .42 R W|th|n Canada the development of the enwronmental industry sector has become» ,

: ) - CUSIONS et o o g - a focus of -public poltcy for the federal government and the governments' of Alberta,
VI A 45 . Saskatchewan, Manitoba, Ontario, Quebec and Nova Scotia, The development of this .
: : . e e . 4 : T
V",. ?ONCEUSIO%SCAN?,[RECOMMENDATIONS R 42 - @ . sectorhas also been the subject of growing attention by the United States federal = .
4 ) emanK OR? ! 'Cl’gtso 'A.'F'ea.tdres' T a6 . R government the governments of a humber of U.S. states, and several other Organlzatron

:I)) : P?r/for?ngaunce rSytan fards, Forom gTechnology andF a.clll.ta.tln'g"' : ~®-® for Ecoriomic Cooperation and Development (OECD) member natlons partlcularly
Connovation L. L e .47 €E» ‘;‘Germany and Japan. ' : o o
i) Ensuring Environmental Law Enforcement . ............. 48 RS TR H | -
. . S o N owever, in general Canadlan efforts to develop envnronmental lndustry strategles
, ) : (Fiecent Regulatovry Developments in the U.S. and Canada A 49 R have failed to-make strong linkages betweén the development of the environmental 7
. : K Aomparlson A B R 5y . &B - industry sector and the broader question of the restructuring of Canada’s economy for .
2 Mar ot Access . . . . . B """" EE A B4 i o environmental sustainability. The development and' diffusion. of skills and:technologies -
3) Removmg Econofmlc Eamers el T hn -Io' - Research ard - & . . related to waste reduction, reuse and recycling, energy and water efficiency, and poliution
) Support  for nvironmental ec oogy o “54 R P .* ~ prevention throughout the wider economy will be especially important in this process. It
: Development . \dobtion of Environme tal Te h ol.o‘ .le-s' A g5 o is in the context of this potential linkage between environmental. and lndustrlal pollcy that -
4) '. l_:_)owar(;:sac;lrl]ltgtrl]r\llgr;lr:en/;\n;pl;orstuc;taI:;/glzannceonnzmyeC n _ g g7 &= = a strateglc role for the envrronmental lndustry sector emerges - ‘
ENDNOlES S . SO L | . B 59. ‘ ’~, "]“” ' The envrronmental mdustry sector can play a s:gnlfcant role in overcomlng the'

.. economic and technologlcal barriers to the development and diffusion: of ‘pollution .~
~ ~ prevention and resource conserving technologles _particularly in relation to small and -
medium sized enterprises.. In addition, the sector is emerging as a signifi icant source of . .
- employment itself, especially in the areas of reuse-and recycling of municipal solid waste, - -

,. “the retrofitting of burldlngs for energy and water effncrency, and enwronmental'f’ .
‘remedlatlon - 4 , Lo ,

S Four factors have been identified as belng essentlal to the development of a "j , :
o competltlve envrronmental |ndustry sector, capable of developlng and dlffusmg the Skl"S




. and technologies essentlal o the process of restructunng for sustalnabrlrty (i) the ,

, :-establrshment and expansion of demand ‘for the sector’s products and services,
- particularly through the establishment. of stringent and certain regulatory requirements,

~ accompanied by strong expectations of enforcement (u) market access to ensure that.
* firms which need environmental technologles and skills are able to make contact with the S Ty
~ firms able to supply those goods and services (i) access to capital for the development i

and commercrallzatlon .of environmental technologles and skills by the environmental

-sector and (iv) the availability of caprtal to ‘support adoption of these technologres and L

“Skl||S by flrms served by the envrronmental sector.

Ontarros current efforts in these areas were revrewed in comparlson with the

“activities of the U.S. federal government and the states of California,” Massachusetts,
Mrchrgan ‘Minnesota, New Jersey, New York, Pennsylvania, Oregon, and Washlngton
" Ontario’s environmental industry strategy is well advanced compared with the U.S.

) jurisdictions studied. Only the U.S. federal government and the states of California and
~ Massachusetts have introduced comparable strategies. However, a number of other
- states have placed a strong emphasrs on the development of-their solrd waste reuse and

recycllng mdustnes

The sntuatron is more mixed wnth respect to the demand for environmental
- technologles and services created by government activities. While Ontario’s environmental

‘requirements compare favourably with the U.S. inthe areas of water pollution prevention, o
- solid waste 3Rs, the phase-out of ozone depleting substances, and acid causing gas o
‘emissions, the situation in the areas of toxic air pollution prevention, hazardous waste

- reductlon and elimination, and contamlnated srtes remedla’uon lS less favourable

However the pace of envrronmental rnrtlatrves in. the Unrted States at both the' o

' federal and state levels is likely to slow over the next few years. Indeed, .in light of the

. results of the November 1994 elections' significant retrenchments appear to be a real e
possrblluty Under such circumstances, continuing improvements in Canadian standards -
will provide domiestic environmental firms with a "head-start' over their American =
counterparts in the Canadian domestic market, potential export markets and, ultimately, == %
- when support for environmental initiatives is re-established, in the United States'aswell. .~ . ¢

In this context, a number of steps are proposed for the Ontario government. With

respect to the establishment of demand for environmental technologies and services, it

is.recommended that the province proceed on performance-based regulatory. standards '
in the areas of toxic air poliution prevention, and hazardous and liquid industrial waste.
* reduction/elimination. Movement towards cross-media bans and phase-outs of persrstent .

toxic substances, -identified in the candidate substances process as per the
. recommendatlons of the: lnternatlonal Jornt Commlssmn also should be consrdered

A In_addition, it is recommended that the _province resolve fundlng lssues for,;f;" -
i resrdentral recyclrng programs and artrculate provincial waste drversron goals past the -

R\

L year 2000 The current ban on new mcrneratron and energy—from-waste facrlrtles should ,
be maintained. = A plan to stabilize Ontario’s co2 emissions and.move to a 20%

) reductlon and beyond-as soon as possible should also. be |mplemented as soon as -
possible. ‘The outstandlng policy issues with respect to contaminated site remediation” -
. should be resolved as well. Finally, it is proposed that the province explore the feasrblllty o
and. rmplrcatrons of an envrronmental technology performance venﬂcatron process for'

Ontarlo

Wlth respect to market access it lS recommended that the provrnce s market _

development programs be focused on the ‘strengthening of ties between Ontario, the .-
environmental ‘industry sector and its domestic market, rather than on export

development.. This reflects the very strong consensus in the literature on-environmental - |

. industries that export markets for the sector flow from a strong domestic "home base"
 market. The development of a comprehensrve environmental industry. directory, and the
o establlshment or support of an on-line brokerage system for the marketing of secondary'

. materials also is proposed. Ontario’s Green Industrial Analysis and Retrofits program is.

‘identified as a highly effective vehicle for linking improved economic performance the
" development ‘of environmental industries, and the adoption of pollutlon preventlon and. o
resource conservmg technologles and SkI"S : ~

It is. recommended that the provrnces support for the development of new

"environmental technologres and skills should be. provided in a more focused mannerthan . =

is currently the case. Particular emphasrs should be given to meeting the needs of small
and medium sized enterprises in the areas of poliution prevention, municipal solid waste"
3Rs and composting; -alternative eénergy.sources (non-nuclear or fossil fuel); and energy
and water efficiency. Support.also should be provided for the development of new skills -

~and technologies in the area of environmental remedlatlon and restoration. It is suggested "
- that in the future, support for the development of new environmental technologies and -
- skills. be provided in the form. of targeted loan or grant programs for research and -
‘development and. loan programs for commercialization. The use of tax" expenditures

should be avolded duetothe dlfﬁcultres inherent in effectlvely targetlng these rnstruments :

Sl is proposed that this more focused approach also be employed in the provrs:on -
of support to firms wishing to adopt pollution preventlon and resource-conserving

- technologies. In partrcular it is recommended that the Ontario Accelerated Capital Cost }
Allowance program for pollution control equipment be termrnated In its place it'is ..

suggested that support for the use of new environmental technologies be- provrded inthe

“form of loans, and be targeted to assist small and medium-sized. enterprises. in the

adoptionof pollutlon prevention and. resource- conserving technologies. The provision of

-~ support could be lrnked to partrcrpatlon in the Green lndustnal Analysrs and Retroft o |
Program . _ o




Flnally, itis proposed that programs to support the development and adoptron of -

- new environmental skills and technologies should be financed through a dedicated fund, .
-supported through the imposition of a ‘charge on landfilling and the use or drscharge oo
substances identified in the Ministry of Environment and Energy’s (MoEE) Candidate - - .
Substances for Bans or Phase-Ouits list. This would follow the. proposals of Ontario’s Fa|r~ A

Tax Commnssron and the practlces of many of the u.s. states reviewed for- thrs study

"The transntlon to an envrronmentally sustalnable economy WIII lnvolve Slgnlflcant

changesto the structure of industrial-consumption oriented economies, such as Ontario’s.. ~

' The environmentalindustry sector has a critical role to play in the process of restructuring =
for sustainability, through the development and diffusion of pollution prevention and
_resource-conserving skills and technologies. These skills and technologies will provide -
-the means by which society can meet the. imperative of envrronmentally sustalnabIe'g.
“development which ensures the envrronmental socral and economic well- belng of its

"~ members.

PUTTING THE ENVIRONMENT IN GREEN INDUSTRY STRATEGIES

THE ROLE OF ENVIRONMENTAL INDUSTRIES IN
' RESTRUCTURING FOR SUSTAINABILITY

' INTRODUCTION

Over the past four years the envnronmental or green lndustry sector has

received a great deal of government, media and publlc attention. The sector has been
* defined to include firms which provide technologies; goods and services which promote
’ '~env1ronmental protection, water and energy efficiency, waste reduction, reuse and
' irecyclmg, environmental remediation, and pollution. prevention.': Significant economic °
_ opportunities for this sector have been .identified as a result of increasing efforts by
. governments and industry to ensure: that economic actwrtres occur |n an enwronmentally
o sustalnable manner. e o

: Wrthln Canada the development of the enwronmental mdustry sector has become -
- -a focus of public policy for the federal government2 and the governments of Alberta,
Saskatchewan, Manitoba, Ontario, Quebec and-Nova Scotla The development of this. .
_sector has also been the subject of growing attention by the Unlted States federal

government, . ‘the’ governments of ‘a. number - of U.S. states;* and. several other

‘Organization for Economic Cooperatron and Development (OECD) member natlons
' ’partrcularly Germany and Japan : . . o

, However in general Canadlan efforts to develop envuronmental mdustry strategles, -
" have failed to. make strong llnkages between the development of the environmental
- industry sector and the broader question of the restructurlng of Canada’s economy for -
‘environmental sustainability. The development and diffusion -of skills and technologies
related to waste reduction, reuse and recychng, energy and water efficiency; and
- pollutlon prevention throughout the wider economy will be especially important in this
process. Itis in the context of this potential linkage- between environmental and mdustnal-f :
~pollcy that a strateglc role for the envrronmental lndustry sector emerges

ThlS paper wrll seek to ldentlfy strateglc dlrectlons for the further advancement of =
L the Canadlan environmental ‘industry . sector within a framework of environmental
o sustamablllty Particular attention is given to the situation of the provmce of Ontario. The - -
key challenges facing the sector .in this role, particularly with respect to the effects of -
regulatory initiatives and requrrements on the sector; market development and access,
and caprtal barrlers to the development of the sector WIII be analyzed

In addltlon recent initiatives in thls area by the U S. federal government and by o
- the states of Califorhia, Massachusetts, Michigan, Minnesota, New Jersey, New York, -
,Pennsylvanla Oregon and Washmgton to address these issues will be revrewed and e




: ‘assessed On the basrs of thrs review. and analysrs potentlal responses by the Ontano 4
- government in the development of its environmental industry strategy are presented.

‘Many of the conclusions and recommendatlons are applrcable to other jul‘lSdlCthﬂS
= partrcularly the Great Lakes reglon | l

_II.‘ A FRAMEWORK FORV ANALYSIS ENVIRONMENTAL AND ECONOMIC ;

B SUSTAINABILITY

1) Defmmg Envrronmental Sustamablllty

In response to: growrng concerns around the world regardrng envrronmental

s degradatron the United Nations established the- World: Commission on Environment and
Development (the Brundtland Commission) in- 1983. In its 1987 report Our Common -
“Future the Commission proposed that the concept of "sustainable development" should

provide the foundation for future environmental and economic policies around the world o

- This concept has two drstlnct dlmensmns The fll’St lntergeneratronal jUStICB deﬂned as

"meetrng the needs of present generatrons ‘without endangerlng the
capacrty of future generatrons to meet their own needs ".

: N The second drmensron of sustarnable development is related to mtrageneratlonal justlce '
... the fair distribution of environmental resources in thé present among the people of the
“world, particularly between the developed North  and developing South The principle’

of. sustalnable development has been accepted and endorsed by governments: around o

the: world lncludlng the government of Canada and those of all of the provrnces

) Intergeneratnonal Justlce

The Brundtland Commlssron ldentlfled the ensurlng of envrronmental sustalnabllrty‘

of economlc activities as being the key to rntergeneratlonal justice.  Underlying. this

position is a recognition of an mterdependence between the environment and. the

‘economy. In particular, the. economy is understood to be dependant on the envrronment o

for both material inputs and energy. The sustainable development concept stresses the
rmportance of maintaining the productive capacity of the environment to provide these

| resources. Emphasis must be placed on protecting the integrity and functioning of
~ essential brosphenc systems, such as nutrient recycling, climate stabilization, and soil-

building, the protection and enhancement of biological, ecologlcal and genetlc drversnty '

o _,and the conservatlon of ecologlcally srgnlflcant areas.

ThIS stress on the protectlcn and malntenance of the envnronmental foundatron of

" the economy represents a radical departure from tradrtlonal economic thinking about the
 relationship between the environment and the - economy. Conventional . models of
‘economic - development have emphasrzed ‘growth in production and consumptlon
o measured as expansions in Gross National Production (GNP), as the overriding goals of
veconomlc pollcy ‘The focus has been on the maximization of economic returns from the -
intensive development and exploitation of natural resources.'" Pollution and other =

negative envrronmental effects, such as species loss and habitat destruction have been
seen as natural and rnevntable products of the applrcatlon of rngenurty and knowledge to _

3




‘serve human wants. ' It was assumed that any resources that mlght become scarce as

~'a result of economlc actlvmes could be replaced through technologlcal lnnovatlons 18

As a result of thls approach proper values have not been placed on aspects of

the envrronment that are used in the production process. Many' of the resource inputs' f
have been seriously undervalued, while the air, water, and land have been regarded as
- “ree" waste disposal facilities. Resources with a zero or low value are at serious risk of -
" being overused. When somethrng is provided at no cost, more of it will be demanded -

than if the good or service has a positive price. The results of this undervaluing ' of

. environmental resources have been evident in Canada and throughout the world in the =
s over-harvestlng of forests and the destruction of blodrversny 4 agricultural practlces that
destroy " soil-building processes ® the degradation of our air, water, and Iand by

- pollution,'® and global phenomena such as the destruction  of the ozone layer,"” and
- climate change due to industrial carbon dioxide emissions.'® In modern industrial

“societies, increases in material wealth as measured by annual increases in gross national -~
-~ product, have been achieved through the consumption of the biological interest
. generated by the planet and much more senously, by drawrng down on |ts natural

"capltal ut

In an envrronmentally sustalnable economic system ‘the limited carrylng capacity -
of the ecosystems within which the economy.operates, is acknowledged This implies that’

. ecological resources can only be utilized at rates that do not ‘exceed the regenerative

ability of the reésource base. Similarly; wastes cannot be discharged into ecosystems in -

.- quantities WhICh exceed their assimilative capacities thereby undermining their integrity .
and functions. Rather, the possibility is explicitly recognized that activities. which damage
- the productlve capacrty of the biosphere will ultimately undermine the basis of economic - -
activity.?® The appllcatlon of the principle of environmental sustainability requires a shift A
in emphasrs away. from increasing consumption, and towards the maintenance of the . -

- planet’s base of envrronmental.systems as a central goal of economic pollcy

) Intragene'rational J‘uStice |

, ln addrtron to this need to malntaln the |ntegr|ty of envrronmental systems for future
. generations, the Brundtland Commission also emphasized the need for social jUSthG_ o
~ between the developed and developing world. The Commission recognized the serious . . .-
.imbalance in environmental resource consumption between the North and the South. It .

" has been observed, for example, that industrial countries, with one fourth of the globe’s -
people, account for over 80% of human beings’ consumption of alumlnum chemicals,
. ‘paper, iron and steel and 75% of the world’s use of energy.?’ Not only does this
- consumption result in enormous ‘environmental impacts on its own, it also uses the
environmental carrylng capacrty needed to meet the: basrc reqwrements of people |n the

- developing world

2) ., Estabhshmg an Enwronmentally Sustamable Economy m Ontarlo

The malntenance of the carryrng capamty of the envrronment and protectlon of the

: mtegnty of - essential .ecological. processes are central to the achievement .of .
: envrronmentally sustainable development. This has. significant implications for the
' “economic structure of industrial, consumptuon-onented societies such as Ontario’s. In-
-partlcular it requires that the level of environmental resources used by these societiesin

providing for the social and economic well- -being of their citizens, be reduced. Services,

: such as shelter, packaging, and transportation will have to be provided through the use o |

of much smaller guantities of energy and materials. Dlscharges of pollutants, such as

- persistent toxic substances Wthh undermlne the mtegnty of ecologlcal systems must
o ralso be curtarled R , |

It has been suggested for example that a 50% reductlon in worldwrde matenals r

‘:consumptlon will be needed to arrest global environmental de radatlon and that to~ |

achieve it; industrial countries. need to aim for-a 90% reductlon The current rates of
materials consumption. are considered unsustainable, .not.so much due to shortages of

| “materials themselves, but rather due to the extent of the environmental costs associated )

with their extraction and processrng * This is espemally true with respect to. metals '

“minerals, and fossil fuels and their derivative chemicals and materials. Similarly, it has - B
- been argued that industrial countries with high Ievels of energy consumption per unit of
. -production, such as Canada, will. need to achieve a net reduction of up to 50% in their -

carbon dioxide emissions merely to stabilize global emissions at their present level.?®

" With respect to the release of pollutants into the environment, the Canada-United States
. International Joint Commission (lC) and others have argued that the generation and
release of 2Eer&steht toxic ‘substances ‘into the - environment: must be ellmrnatedf )
completely,, .

.as should releases of other tox1c substances in toxnc amounts

Itis- unhkely that the - goals of placnng the economy on an envnronmentally v

sustainable basis, while continuing to provide for the social and economic well beingof
 its citizens, can be achieved through traditional approaches to environmental protection.
jtThese ‘approaches have usually not. questioned the structure of economic activities, - - ~,
_- particularly in the resource extraction and processing, and manufactunng sectors. lnstead o
~.they have attempted to control their environmental effects through the addition of end-of- -
“ process, add-on measures, or through remediation of environmental damage afterit has
- occurred. The more fundamental questions related to the envrronmental sustaunabllrty of'*‘ L
e Vthe productlon system have been left unaddressed : : '

Expenence wnth thlS reactlve and remedlal model lndrcates ‘that the tradrtlonal_

- approach to environmental protection is highly inefficient in economic terms, and of
- limited environmental effectiveness. In-an economic sense, it has been observed that end--
~ - of-process, add-on measures often result in higher capltal and operating costs.to firms,
whlle lncreasmg thelr technologlcal ngldlty reducrng therr capa0|ty for technologrcal*~




| change and as end of-process technology is typlcally acqurred outsrde of a f rm places

" themina position of technological dependence Froman environmental perspective,
-+ it is widely acknowledged that end-of-process solutions tend to transfer envrronmental
e problems between different medra rather than solvrng them . '

' ln llght of these envrronmental and economnc fallrngs of conventlonal end- of-
- process approaches to environmental protection, it has become increasingly apparent

| -that the goal of environmental sustainabilty must be integrated into the desrgn of o B
- production processes. The development and diffusion of technologies which prevent' L &R
pollution through the substltutlon of inputs, redesign of production processes; or

reformulation of products .(thereby reducing or eliminating the generation and use of

pollutants at the. outset rather than at the end of the production process), will. be
‘particularly important in this context. The development and use of technologies and skills -
- which permit the reduction, reuse; recycling of wastes, and the use of energy and water - g
.. resources more efficiently, also will be critically important. Skills and technologies in these
- areas will enable industrial/consumer socisties, such as Ontario’s, to meet the needs of =
" their citizens while using environmental resources less mtensrvely, hereby placrng them

on a more envnronmentally sustannable footlng

In addltlon to therr much greater envrronmental effectlveness in comparrson to

“traditional envrronmental protection technologles the adoption of pollution prevention,.
waste reduction, or clean technology® ‘strategies usually improves the economic
" performance of the -affected. firm through the. more efficient use .of energy and

materials.®! This potential for the co-optrmrllzatron of the goals of improved economic

" efficiency, while ensuring the avarlablllty of environmental resources to present and future -
generations, has been gaining increasing acceptance. Notice of the possibility was given :

in the federal government’s 1990 Green Plan.* Slmrlarly, in |ts 1991 budget the Ontario
government observed that v .

"Technologlcal |nnovat|on is also drrven by challenges such as the need for
ilmproved envrronmental protectlon

- . An economic advantage will accrue to those who qurckly recognlze the
‘unlversallty of envrronmental concerns and who adapt to that new reality.

..stricter envuronmental standards can act as a spur to technologrcal -

lnnovatlon producing productlvrty gains from the systematlc ellmrnatron of MR

»waste of productlon |nputs K34

, Notw1thstand|ng thls potentlal the achlevement of. envrronmental sustalnablllty Wlll -
3 rnvolve significant changes in the present structure of the Ontario economy. Activities in
- “such areas as the production of chemicals, plastics, paper, glass and prlmary metals
~which account for high proportions of hazardous emissions® and energy use,® wnll_ oy
-~ be partlcularly effected. Significant capltal rnvestments in the development of pollutlonv' o
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preventlon and resource conservrng technologres and skrlls wrll be necessary Cltles o
. where secondary resources, factories and fabour are. concentrated may become more, -
. important sources of material resources than rural mines or forests.¥” This may have

major implications for the current economic structure of resource-based communities in

. the ‘North. However these changes are necessary to ensure an envrronmentally and
economically sustainable ‘future for Ontario. The key challenge will be to faciltate a
" transition in a manner which ensures the continued social and economic well- belng of all
" _members of socretya -and, in partlcular where the transrtron costs are not borne by its
) 'weakest members S o

' : 3) _ Barners to ‘the Development and lefusron of Pollutlon Preventron and" :

Resource Conservmg Technologles

Desprte the growrng evrdence of the possrblllty of srmultaneously ensunng -

e envrronmental sustamablllty and lmprovmg economic performance through the adoption
- of pollution preventlon and resource-conserving technologies, a- number of significant .-
- barriers exist to the development and dlffusron of such technologles throughout the.--
: economy ' S ,

i)  Economic Barriers

Slgnlflcant economic barrrers to. the development and adoptlon of pollutlon

| " prevention, waste reduction, reuse, and recycllng and “energy. and water efficient -
" technologies by individual firms have. been identified. ‘Among the most srgnlflcant of these

economic barriers is the limited avallablllty of capital both to support the development of

~ pollution prevention -and resource conserving technologies, and to fund the actual - .
~ adoption of such technologies. In. some cases, firms may have already rnvested thelr S
N _avarlable caprtal in the lnstallatlon and operatlon of end of-process technologles

. Furthermore the adoptron of pollutlon preventlon and resource. conservrng ‘
technologles often involves higher initial capital costs than the use- of traditional end-of-

pipe systems, as they sometimes entail significant changes to the firm’s overall productron’ ,
- processes. In addition, while it may be possible to purchase end- of-process systems ‘off
o the shelf" process- change based pollution prevention, waste reduction and energy 1
- efﬂcrency measures usually have to be designed to fit the specific processes of the firm

in question. The adoption of new. technologles also may require staff retralnlng or the o

L development of new technlcal skllls

These economic barrlers tend to be partlcularly srgnrflcant in the case of small andl '
medlum sized firms, as their capital and in-house research and development resources

are typlcally very:limited to begln with. %" In addition, among firms of all sizes, short-term
..profltabllrty calculatlons may result ina low tolerance for the pay-back penods assocrated




with adopt:on of pollutlon preventlon or waste reductlon technologles This has'been .
" -identified as a particularly serious problem in North America, where firms typlcally expect
pay-back periods of between one and three years. It has been observed widely that
European and Japanese firms tend to be prepared to tolerate. much longer pay-back i
periods, up to a century in some' cases.” The failure of traditional accounting

frameworks to- take environmental liabilities and other environmental costs fully . into
account has weakened the appeal of mvestments in poliution preventlon and’ resource
conservung systems . S

_ It also has been observed that certaln tax expendltures prov;ded by governments Lo
~ such as accelerated capital cost allowances for pollution control equipment, provide |
positive incentives to adopt end of-process pollutlon control systems, as opposed to

- pollution prevention systems.* Finally, the economic appeal of employing pollution
- prevention .and resource conserving technologies may be reduced by the underpricing

" ‘of natural resources due to government subsidies which support extraction, and weak -
environmental standards which’ permlt a sngnlflcant externalrzatlon of the envrronmental e

o costs of development and processmg

' »fi)_ - Managenal and Attltudlnal Barrlers :

There are srgnlflcant attltudlnal barners to the adoptlon of pollutlon preventlon and
resource conserving technologies as well. In particular, among the senior management
“of many Canadian firms the goals of enhanced environmental protectlon and increased

- competmveness continue to be seen as mutually exclusive ends.* These attitudes arise -

. _from experience with traditional means of complying with pollution: control requirements,

such as the use of end-of-pipe or remedial technologies to deal wnth pollutlon aﬁ:er it has

' been created WhICh almost always add to manufacturlng costs

| The potential for pollution preventlon or waste reductron reuse" or recyCling

| approaches to pay for themselves through reduced material and energy use, particularly

in comparison. with the costs of achievin 4§ the same result through the use of end- -of-pipe -

Indeed, conventional economic analyses tend
-~ to assume that any cost- effectlve process- change opportunlttes already will have beenv o
~ - taken by the firm ln question.*® : :

- systems, has not been fully accepted.

The lnternal organlzatlon of a firm also can present a SIinﬂcant obstacle to the
adoptlon of pollution prevention or resource .saving technologies. Environmental -
protection and occupational health and safety functlons traditionally have been separated” = -
from production design and operations functions.* This reflects the conventional status.
of environmental protection measures as add-ons, or afterthoughts to the design of the SEn
~firm’s production process. In order to achieve the co- optimilization of ‘environmental .
protectlon and’ |mproved economlc effldency, these functlons need to be closely o

lntegrated

i) L Technolo'gical Barriers

As noted earlrer the consnderatlon that pollutlon preventlon and resource efflCIent |

"technologles must be tailored to the specific processes of each firm. adoptlng them,

presents a S|gn|frcant economic and technical barrier to their use. Unlike generic, end-of-

. process’ systems, the’ technology may need to be specifically - modified for -each
“application.” In some cases, appropriate technologies, or substitute inputs may not be S
' |mmed|ately avallable requmng lnvestments in research and development

Ex1st|ng productlon processes also may prove to be hlghly lnflextble agaln'

g requmng further investments in technology development. In addition, the use of pollutlon' '

prevention or other rescurce efficient.technologies ‘may require a-higher degree of -

. technological sophlstlcatlon than. that to which the firm is accustomed. Firm managers =
“-also may be reluctant to invest in the adoption of a partlcular technology due to concerns.

- -that it may not perform as well as expected, leavrng the firm both economlcally weakened, .

*and unable to, meet the envnronmental standards whlch the technology was lntended to

‘address

‘In general older establlshed facrlltles tend to face the greatest dlfflcultles in the

'adoptron of new technologies. Switches to new technologies are often easier when they - i

.occur during the expansion of existing plants, or the constructlon of new facilities which

~¢an lncorporate state of the art systems from- the outset

iv) The Need. for Regulatory ‘Ince'ntives o

Beyond these economlc attltudlnal and technologlcal barrlers the structure of

~environmental regulations themselves can present barriers - to the development and
. adoption: of pollution prevention and resource-conserving technologies. Envrronmental
- protection requirements which remain static, which are not effectively enforced, or whlch
actually are reduced, clearly. provude no.incentives for innovation and upgrading.®
~ Indeed, there is' a strong consensus that- Stnngent and certain regulato gby demands,*
'~ supported by expectations of firm, predlctable and targeted enforcement,

are essential
to promptlng the development and adoptlon of pollutlon preventlon and resource
conservmg technologles A : .

In addltlon it has been argued that envnronmental standards WhICh are based on :,

o the performance of the "BestAvailable Control Technology (BACT)" at the time of their
drafting provide weak:incentives for technological innovation, as the technology to meet . -

. these standards already exists by definition. In the result, such standards are likely to . .

strengthen the diffusion of the existing end-of—plpe technologies, rather than promptlng

technological innovation and.process changes to prevent pollution or reduce waste.®

T n order to promote the development and adoptlon of new technologles envnronmental




standards need to have a '“technology-forcrng" component settrng performance '
- requirements beyond the capacity of existing end of-process technologles Wthh will-

- have to be met at some point in the near future

The exrstrng regulatory system may dlscourage the use of new technologles ina

. number of other ways. It has been argued, for example, that- regulatory authorities tend =
" to favour the approval of known and proven technologies over the use of new -
' technologres for which there may be a significant risk of failure. This can provide a
- significant incentive to firms to ado £t well-known end-of-process technologres over new -
In some cases, specific design standards may
actually require the use of particular end-of-process technologies. * The need to permit. :
“technological flexibility" in industry’s responses to new standards has been emphasized S
as being |mportant in - facilitating the adoption’ of new process change-based
technologies.® Furthermore, the cotinued use of. medra—specrfrc standards also has’ ,
been criticized as. promoting end- of-process solutions Wthh may result |n the lntermedra PR
- transfer of pollutants o . S o

pollution - prevention approaches.

4 Conclus'ion" |

‘The process of restructunng for sustarnabllrty will requure srgnrﬂcant changes in
- Ontario’s economy. The prevention of pollution and the reduction of consumption of
material, energy, and water resources will be parficularly important in this process.
~ Environmental standards will have to be strengthened, and. eventually, resource

management policies significantly reformed in order to achieve these goals. Pollution

-prevention, waste reduction, reuse, recycling and compostrng, and ‘energy and water

- efficient technologies will be critical enabling factors in the transntlon from both an
'-venvrronmental and an economlc perspectrve : : -

However S|gnrf|cant economlc attltudlnal and technologtcal barners to the. _‘
‘development and diffusion of the necessary skills and technologres to respond to these.
needs, exist. Effective and efficient means of overcoming these barriers, particularly from

| the perspective of small and medium-sized businesses must be identified and put in

, place Such firms typically have limited capital and research and development resources. .
it is in thls context that a strategic role for the environmental industry sector in the o
 restructuring of the Canadian and Ontario economtes for Envrronmental Sustalnabllrty,~.

, begrns to emerge

10

. -III - THE ROLE OF THE ENVIRONMENTAL INDUSTRY SECTOR IN OVERCOMING :

BARRIERS TO RESTRUCTURING FOR SUSTAINABILITY

co 1) Defmmg the “Green" or "Envrronmental“ Industry Sector

The "envnronmental" or "green" lndustry sector has been broadly deflned as “frrms o

- “which produce pollution abatement equipment and a range of goods and services for
. environmental ‘protection and management.” “62 The Canadian sector captured by this -
- definition is currently estimated to do $11 billion of business annually. and to employ .
‘. between 90,000 and 150,000 people.?® However, the general definition can be refi ned
“into the identification of specific sub- sectors of the general "envrronmental" rndustry .
, »sector These sub sectors include: : -

| 1 ) . PoIIutlon Prevent/on Thrs sub-sector provrdes technologres and skills lntended to .

reduce or éliminate wastes or pollutants, particularly toxics substances, at source,

'jthrough changes in industrial processes, materials substitutions, and product -

~ reformulations. This may include improved manufacturing: mformatron monitoring

~and control systems, the substitution of new catalysts and separation processes '
‘precision fabrication, and innovations in materials: design - and processrng
These services are generally provided to the resource extraction and processmg,

~and manufactunng sectors of the broader economy ' o

7'2) ‘Mumc:pal Sol:d Waste Reductlon Reuse Recyclmg and Compostmg ThIS sub-‘

~.sector provides technologles services and products that help reduce the initial
.. production of non-hazardous. munldpal solid wastes (MSW), or support the reuse,

" recyclingor. compostlng of post-consumer materials. The sub-sector alsoincludes =

- firms directly engaged in the collection, handlrng, processing or compostlng of

- post-consumer materials for reuse or recycling. These technologies and services =
may be provided to the rndustnal commercral and lnstltutronal (IC&I) and
‘resrdentral sectors : : . ‘

- 3) - Hazardous Waste Reuse and Recycllng ThlS subsector provudes technologles and, -

servrces related to'the off-srte reuse or recyclrng of hazardous wastes

'4) ' Water and - Energy Efflcrency This. sub-sector provrdes technologres and skills
~ which promote the efficient and economical use of energy and water resources in -

the IC&I and residential sectors. This sub sector includes firms which. provrde high-. =

: effCIency motors andlighting, energy efficient appliances and windows; heat

E storage systems low flow toilets, "smart“ |rngat|on systems and water recnrculatlon o 3

' systems

_11.“.. _
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Renewable and Alternative Energy This sub- sector is related to the energy' : )

" efficiency sub-sector and is engaged in the development of renewable and

alternative energy sources (non-nuclear or fossil fuel) including solar photovoltaics, -
solar thermal electricity, wind power, fuel cells, the use of hydrogen as a fuel, and -
- the development of improved batteries With reduced reusable or recyclable toxic

~ metal components S

. Environmental Remediation and Restoration. This sub-sector includes firms -

engaged in such activities as the assessment and rehabilitation of contaminated

sites, the clean-up of spills, and the restoration of ecosystems degraded as a -
rresult of mining operations and/or other resource extraction or industrial activities.

Enwronmental Planning and Assessment Servrces This sector includes the
. provision of "soft," non-technological services, such as environmental planning, .
- assessment, auditing and legal services to indiViduals other firms, and muniCipal

prownCial and federal government agenCies

: 'Monitoring and Analysrs Equrpment and Servrces This sub- sector includes the .
‘provision of eqUipment to méasure, monitor, predict and assess the nature and .-
- fate of pollutants and waste streams, and the provision of related laboratory

services. Measurement technologies are. considered key components of process

: 'control systems necessary for cleaner and more effiCient industrial systems

,Eni/ironmental ‘Protec‘tion ’This’ sub- sector includes most of the. activities which

have traditionally been’ associated with the “environmental" industry sector. It is

- focused -on the provision of end- of-process waste treatment and the handling

technologies and services.: This includes

l* the prOVISlon of muniCIpal ‘waste - collection; hauling and disposal'

technologies and services for the lC&l and reSidential sectors ‘and related
. consulting servnces : i

* ~the provision of hazardous waste hauling, treatment and disposal -
' technologies and services to the IC&l sector, including incmeration and ,

landﬁlling, and related consulting services;

. *  the provision of water or e_ffluent.treatment e'q'uipme'nt to remove toxic or

.. conventional contaminants from municipal or industrial water supplies and

- municipal orindustrial waste waters prior to their discharge into the o

~ envnronment assoCiated materials and supplies and related consulting fees. .

'1'2__,.

* . “the provision of end of-process air: pollution control eqUipment to control -
" the release of solid particulates, gases, liquids or liquid fumes; assomated ;
materials and supplies and related consulting servrces '

The Enwronmental Protectron sub sector currently accounts for the ovenivhelming‘ E

| ‘bulk of economic activity in the environmental industry sector within Ontario and Canada.

Within Ontario, the sub-sector was estimated to provide $2. 5 billion worth of goods and - -
services annually By comparison firms engaged-in the provision of technologies and
services related to energy and water efficiency generated, ‘are estimated to have had _’

- about $150 million in sales in '1993.7° Those engaged in solid waste reduction, reuse

recycling and composting activities generated between $50 and $100 million,”! and

= -those. active in monitoring .and laboratory: services earned between $25-and $50.

million.”? The. supply of. poliution prevention services and technologies are. generally

" 'thought to make up less than one per cent of the enVironment industry in revenue terms -
o or approxmately $25 million in Ontario ' r o

2) Key Roles of the "Envuronmental Industry" Sector in Restructuring forf

Sustainability

The potential economic opportunities forthe enVironmentaI industry sector created» )

. ‘by rising public concern and resulting regulatory reqUirements regarding enVironmentaI' o

- quality were first formally acknowledged in Canada in-the 1987 report of the Canadian - - N
Council of Resource and Environment Ministers’s National Task Force onthe Environment .+ - -

and Economy Subsequently, environmental industry. sector strategies have been =

initiated ln the provinces of Alberta, Saskatchewan, Manitoba Ontario Quebec and Nova e

Scotia and by the federal government

NotWithstanding these efforts Canadian governments and industry have been

~ comparatively late in their recognition of the economic: potential of this sector. The market
for environmental protection services: has been pursued by Westérn European nations =~ - ..
~ and Japan as a key component. of industrial policy since the late 1970s. As a result,
" European and Japanese firms have ‘been gble to capture large portions of the
- _environmental technology -market - in - the United . States and' Canada.”™ German
. technology is. used, for example in Ontario Hydro’s new sulphur dioxide scrubbers for

coal fired generation plants. Similarly, many Canadian Pu 7;73 and Paper mills have adopted ,

‘ ',effluent treatment processes developed in ScandinaVia

ln addition the Canadian government strategies Wthh have been developed have

. tended to focus on the. development of the sector .as it is presently structured, with its -
'~ strong emphasns on environmental protection-services and technologies This. approachf :
‘. _suffers froma number of major weaknesses. At best, it ignores the. potential for the sector
“to play a: more strategic role in the process. of restructuring the Canadian economyfor. = -
’ enVironmental sustainabiiity At worst it may: actually divert limited research and~’1; o
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development and mvestment resources away from the development and dn‘fusron skllls.“ &
- and technologles essential -to this. :process. In developing and implementing their-
o envnronmental |ndustry strategies, Canadian governmients should place thelr emphasrs S

on three key strateglc roles for the sector-in the broader economy

. i)“' -~ The Development and lefuslon of Technologles and Skllls Essentral to -

. Envrronmental Sustalnablllty

The emphasrs on the development and dlffusron of tradmonal end of—process waste

'A .management and air and water pollution control and treatment technologles downplays

the potentral role that might be carried by the environmental industry sector -in

| - overcoming the ‘economic .and ' technological barriers to the adoption of pollution '

_ prevention and resource-conserving technologies, -throughout the wider economy. As
noted- earlier, many small and medium sized firms lack the in-house research and

development capacity and capital resources to develop and adopt changes to their

. production processes to prevent pollution, reduce, reuse or recycle non-hazardous

- wastes, and use water and energy more efficiently. However, such changes are essential i o

to both the econom|c V|ab|l|ty and enwronmental sustainability of these companles

ln the context of these limitations, the "green" lndustry sector could play a -
' srgnrflcant role. in enabling these firms to adopt pollution prevention and resource
conserving technologies. This is especrally true if “"clusters" of firms exist in given.

manufacturing sectors. A “cluster' is a grouping of firms engaged in similar activities,
usually in-close geographrc proximity to one another, linked together through customer

. ..suppller or other relatronshlps Both manufactunng and' service industries, such as
- environmental service firms, may- be part of a cluster. Members of a cluster often choosel

to. share common research and development and other caprtal mtensrve facilities.”

Envrronmental lndustry ﬂrms assocrated with partrcular "clusters“ could in effect

- enable the manufacturing firms in the cluster to' pool their capital, and research and.
- development resources in the development of new technologies. This would enable them

. 'to develop and adopt pollution prevention and resource _conserving. technologres
" collectively in a way .in which they could not individually.”® Energy service companies

- (ESCO)’s already play a similar role in’ Ontario in relation to the residential market, by -
providing such items as energy efﬂcuent llghtnng, wrndows and apphances and low-ﬂow- o

tonlets to households

An emphasrs on the strateglc role of the envrronmental mdustry sector in linking
environmental and industrial policy, through the development and diffusion of pollution

- preventlon and resource-conserving technologies and skills throughout the economy, has
. significant implications for the design of sectoral strategies for the environmental industry

- in.Canada. In particular, it suggests that public resources should directed away from end-
. of—process pollutlon control and waste treatment and dlsposal technologles and servrces
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| and towards supportlng the development and adoptlon of pollutlon preventlon waste

3Rs and energy and water conservrng technologres ,

Such an approach is llkely to prompt opposrtlon from the enwronmental protectlon |

“sub-sector.®! This sub-sector is seen to associate its economic interests with the sale .-

~of highly standardized and easily recognizable products, and not to. process changes'

~which require long, specific studres and may be difficult to market. In addition, while end-

- of-pipe technologies often require maintenance and supplies, process changes. are

" integrated |nto the production process, and therefore may provnde limited opportunities
in this regard.® However, the long-term goal of ensuring envrronmentally sustalnable :

” development requrres this shrft in structural emphasrs

. ii).' The “Green F|rms as Ma]or Employers

A strateglc role for envrronmental sector frrms in facrlrtatlng the development and'.

diffusion of skills.and technologies related to pollution prevention, waste 3Rs, and water
- and energy efficiency throughout the broader economy implies that the sector will be a
substantial employer of individuals with high levels of technical and plannrng skills.® In. -

addition, some sub-sectors.of the environmental sector are emerging as srgnrflcant new. .

industrial employers in their-own Tright, particularly in urban areas ThIS outcome |s .
‘ especrally noteworthy in. the area of solid waste reuse and recychng

Efforts to promote sohd waste duversron in Canada and the Unrted States through '

o regulatory initiatives, financial incentives and public :education, -have lead to the =
“establishment of material processing facilities. (MRF’ s) which sort, process, and bale
reusable -or recyclable materials collected ‘through IC&! and residential diversion

programs. The' materials ‘handled can include glass, metal, cardboard, fine’ paper,

g fnewspnnt and certain types of plastics. It has been estimated that; in addition, to reducing
- extractive pressure on natural resources, reuse and. recyclmg programs ‘generate on

average one job for every 465.tonnes of materials handled.®® Employment in the sub- o

) }sector in Ontarro is currently estrmated at approxrmately 1 000 persons

, ln addltlon the emergence of supplles of secondary materlals from recycllng |
programs has often increased. the ecanomic viability of industrial employers in urban

. areas which use these materials. This trend appears to be partlcularly strong with respect
' to stee
" Furthermore, there are examples of new plants that have been establlshed inurban areas
- to take advantage of the supply of secondary materials provided by .urban recycling
- programs. Such an outcome has been & rticularly evident in the United States with
. respect to paper over the past few years.
" negative effect on the vrablllty of the tradrtlonal virgin paper-based pulp and paper
- industry in- Northern Ontario.*® However," a number of paper mills in the North have - .
' developed operatrons to permlt the use of old newsprlnt and old magazrnes in newspnnt‘

¥ - glass,®® corrugated - cardboard,”®. boxboard,® and - fine paper.®

‘Unfortunately, it also may have a significant
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: productlon since 1991 L

Bunldlng-upgradlng through the retrofrttlng of llghts appllances wnndows insulation |

“and- plumbing for water and- energy efficiency in the commercial, -institutional and

residential sector may also emerge as a significant source of employment. % Indeed, the -

potential cumulative employment effects of such pro;ects has lead to thelr belng
g descrlbed as a “decentrallzed mega—prolect uoe : A

i) - Environmental Remediation and Restoration -

“The third strategic envrronmental' role for the environmental industry sector relates . -

to the restoration of degraded envnronmental systems. This includes the rehabilitation of

© sites contaminated with toxic pollutants. Such processes are especially important in
' facilitating the redevelopment of existing urban lands, and thereby dlrectlng growth away

-+ from .prime agricultural lands and other- environmental assets.”” The restoration of

' degraded ecosystems, such as fish habitats, also is critical to re-establlshlng the quallty, .

lntegrlty and productnve capacnty of the envrronment 8

The process of envuronmental restoratlon is frequently labour mtensrve

'Consequently, this form of long-term investment in envrronmental sustalnabllty can have
» sngnmcant employment lmpacts as well : :

- 3) Conclusron |

The enwronmental industry sector has the potentlal to play a. major role in .

overcoming the economic and technical barriers to the development and diffusion of
" technologies and skills, necessary to prevent pollutlon and reduce resource consumptlon
- in industrial consumer societies such.as Ontario’s. In addition, some elements of the
~“environmental ‘sector, ' particularly -those related to- municipal solid waste reuse and

| j 'recycllng, the retro-fitting of bulldlngs in the residential and commercial sectors, and

- environmental remedlatlon are emerglng asa srgnnflcant mdustnal employers in thelr own
nght : : , : S :

_ However action by governments is requlred to ensure the continued development»
of these aspects of the sector in.Ontario and Canada. Among other things, this will
necessitate a reallocation of public resources towards the development of the
~environmentat industry sector, and away from the: envirorimental protection sub-sector. |
Instead, greater emphasis must be - placed on the development of the poIIutlon.
~ prevention, waste 3Rs and composting, energy. and. water efficiency, renewable and

alternatlve energy and enwronmental remed/at/on sub- sectors

KEY FACTORS IN THE DEVELOPMENT OF THE ENVIRONMENTAL INDUSTRY o
SECTOR

Four factors have . been |dent|f|ed as belng essentlal to the development of a

‘rv,competltlve envrronmental |ndustry sector capable of facrlltatlng restructunng for o
- sustalnablllty : _ :

S ‘1‘:) the establlshment and expansmn of demand for the sectors products and.v.’f

’ SGTVICGS -

- ', 2)' i 'market access to ensure that firms Wthh need technologles and skllls in the areas |

- of poIlutlon prevention, waste 3Rs or water and energy effi iciency are able to make o
- ,contact with the f rms able to supply these goods and servnces : :

- 3) ‘access to. capltal for the development and commerc1allzat|on of the necessary. .

e 'rtechnologles and Skl"S by the envnronmental sector and

4) the avarlablllty of capltal to suppcrt adoption of these technologles and SklllS by -

-, firms'in the sectors which the envnronmental sector serves,

L t) g ,'vThe Establlshment and Expansnon of Demand

"Well desrgned aggressrve env:ronmental polncres to protect and promote o
environmental quality. are the principal: factor in- forglng the market for
envnronmental technologles n9 : , . , '

o It is wrdely acknowledged that demand for envuronmental servnces and o
- .technologles is almost entirely driven by’ stringent and certain regulatory requirements, -
Numerous studies indicate that =
- jurisdictions with the most stringent env:ronmental requlrements tend to have the - -
.- strongest environmental industry sectors.®  Environmental “regulation and the
~ . anticipation of stricter envuronmental pollcres stimulates the innovation and diffusion of -
- pollution prevention and resource conserving technologies and skills. 192 The |mportance
o of regulatory requurements in enwronmental lnnovatron is reflected in TABLE 1. ‘

accompanied by strong expectations of enforcement. 100

ln addltlon it has been observed that domestlc standards Wthh antucnpate

o mternatlonal trends can be particularly beneficial, as they can assist in giving domestic

“environmental t" rms a lead in developing products and services which will be valued in

- other- markets.'® Conversely, it also has been noted that jurisdictions which lag behind

- _competing ]UFISdlCtlonS in environmental requrrements often lose thelr domestlc'
enwronmental servnces market to forelgn suppllers :




TABLE 1

PRINCIPAL MOTIVATING FACTOHS IN THE. ESTABLISHMENT OF PHIVATE

SECTOR ENVIRONMENTAL MANAGEMENT SYSTEMS

- :MOTIVATING FACTORS :
'Compliance‘ to. regulations a
Drrector/Offrcer Irabrlrty

| Employees -
o Cost savings
Customer Requnrements
: vlnslurers r,equrrements‘
" Shareholders’ concerns
" Public pressure
| Marketing «advantages |
‘ ‘Underwriters‘ requirements'
Lenders requrrements -
lnternatlonal standards
- Supplrer requrrements _
Envrronmental mterest groups R
Voluntary government programs

Trade consrderatrons

: PEBCENTAGE,"(%)' E

- 95
69
62
B
49,
R
a2
40
82
29
%6
‘25
22
16
6
10

18

‘ Source Canaaian Envrronmental Management Survey KPMG 1 @

The character of envrronmental regulatory desrgn IS an rmportant factor in dnvrng o

- “innovation in environmental technologies. and services. It is argued widely that in order

~to facilitate the development and adoption of process change -based pollution prevention .-~
" responses to. environmental requirements, environmental standards must permit the
- affected firms "technological flexibility" in the formulation-of their response. The use of -

~ performance standards, which establish a required result, but leave the firm free to

choose the technology (as opposed to design standards .which prescrlbe the use of
specnﬂc technologres), is often cited as a means. of providing such flexibility.'®

- However, sufficient regulatory oversight must continue to be provrded to ensure that new ,'
| technologles do not create addrtronal risks to human health or the envnronment 106 .

As noted earlrer standards based on the best avallable end- of-prpe technologies - :
. provrde incentives for the diffusion of that technology, rather than for the development -

and adoption. of new and. more effective.. pollutron preventlon ‘approaches.'?’ This. ;

o _implies a need for a "technology-forcrng" eléement to environmental: requrrements to .-
' prompt "process innovation- and upgradrng 1%. Such ‘standards compel firms to ‘look
. beyond end- -of-pipe solutions and-to examine their- complete productron processes in -~
" terms of the generation of ‘poliutants and the use of energy and materials.'®® ‘An.
-approach of this nature is also more consistent with the principle of basing standards on
“what is required to maintain and enhance envrronmental rntegrrty rather than on exrstrng -
‘_-,control technologles ‘ R : , : B

Examples of the. applrcatlon of technology, forcrng pen‘ormance standards |n‘_,.‘

) _'-'Canada are rare. Ontario’s 1986-1994 Countdown Acid Rain program which, through
‘ _regulatlons promulgated in 1986, required ‘the ‘largest emitters. of acid- -causing gas

emissions in the province, to reduce their emissions by up to 25% of their 1980 levels by
1994, is the strongest and most. successful illustration of this approach in .action, in

Canada.'™® More recent regulations. implemented by the federal'' and provincial "
- governments'"? 112 to phase-out of use of chiorofluorocarbons (CFCs), in accordance with

the requrrements of the Montrea/ Protocol on Ozone Depletlng Substances take a smrlar o

_’ _approach

- 2) . ‘Market Access

A second requrrement for the development of a strong enwronmental rndustry v :
sector-is to ensure that firms which require specific environmental technologres and -
serv:ces are able to make contact with environmental sector firms able to. meet these

‘needs.. This crrtrcal pornt of connection between the envrronmental industry, which is
essentially - a service sector, - and ‘the’ broader economy, is often neglected ‘in = -
‘environmental industry strategles " This is a. major . oversight, both from the -
. perspectrve of the development of the sector. ltself and. rts most |mportant strateglc '

__?"‘1'9'””




| ‘ envrronmental and economlc functlons the development and transfer of new technologles
~and skills needed to facilitate envrronmentally sustarnable development to other sectors
. of the economy . o

3) Access to Capltal for the Research Development and Commerclallzatron of -

Technologles

lelted access to capital, constrams the development of the envnronmental rndustry'_
' sector in a number of important ways. On the supply side, inadequate capital resources .
" may limit research and development activities necessary to develop newtechnologiesand - .+
skills.""> Secondly, many firms encounter difficulties in finding the financial resources -

" necessary to move new technologies from the prototype to commercial stage. The

commercialization barrier is regarded as particularly problematlc as government research -

“and development support programs rarely address th|s need

~4)  Access to Capltal for the Adopt|on of Pollutlon Preventlon and Resource- -

Conservmg Technologtes ,

As. noted earller many small and medium-sized firms typically lack the financial .
resources necessary to adopt new technologies developed by environmental sector firms. -
- This problem is compounded by the consideration that what capital they may have is
 often tied up in the purchase operation of end-of-pipe pollution control systems. "7 This

: ‘barrler must- be overcome if new. pollution prevention and - resource—conservmg

o 'technologues are’ to be dlffused throughout the wider ‘economy.

. was eliminated,’

v DEVELOPING THE ENVIRONMENTAL INDUSTRY secron RECENTTRENDS -

' AND DEVELOPMENTS IN THE UNITED STATES

Government actrvntles have been wrdely |dent|ﬁed as cntlcal to the development ofi-"

,f}the envrronmental industry sector.''® Actions in relation to the establishment and
‘maintenance of demand, market access, and access to capltal are particularly important -
“in this regard. Canadian governments including Ontarlo s, have begun to take steps in

.- some of these areas over the past three years,''® The economic and environmental
BN potentlal of the environmental mdustry sector has also been" the subject of growing

-government attentlon within the Unlted States at both the federal and state Ievels

: '. The actuvrtles of the U S federal government and ‘the |n|t|at|ves of the states of .

* California, Massachuseétts, Mlchlgan Minnesota, New York, New Jersey, Oregon : ,
Pennsylvanla and Washlngton were reviewed.in this context.. Each of these states is ~ = .
- 'considered to be among the Ieaders in specific areas of environmental policy: Most are
~ also broadly comparable in economic structure to Ontario: Comparisons of Ontario’s

initiatives with the activities of these states will provide a means of measuring the potential
effectiveness of Ontario’s environmental -industry strategy in relation to that of other;

- ':_'jurlsdlctlons -and may mdrcate potentxal paths forward,; for the Ontano mrtratlve

L 1) 3 Comprehenswe Envuronmental Industry Strategles R

S Federal

Dunng the 19603 and 19703 the Unrted States developed a sxgnrfrcant

j'technologlcal lead in a number of key environmental technology fields, especially in . L
relation to energy. These included solar, wind, and geothermal energy sources, fuel cells, -
- -high effrcrency applrances and equupment1 The U.S also established a lead in the .

.. area of air emission controls, partlcularly for automobiles, as a result of the requirements - -

. of the 1970 Clean Air Act121 The - enactment of the Clean .Water Act promoted o
correspondlng lnnovatlons in: the water pollutlon-oontrol freld '

However wrth the arrival of the Reagan Admrnstratnon federal research and a

i development sugzport for alternative energy sources and energy efficiency |mprovements
and tax credits . to support the adOptlon of alternative energy sources -
were removed. 123 In addition, the:introduction of new environmental legislative initiatives - - -
- was halted, and the administration. pursued an explicit . agenda of environmental
“deregulation.'® In the result, the United States is ‘generally held to have lost its
technological lead in the areas of alternative energy and energy efficient technologres R
- automoblle emrssron controls and statlonary source air pollutlon control equrpment

The electron ofa Democratlc Presndent on an explucntly pro envrronmental platform"-




in November 1992, appeared to be the openrng of a new erain U.S. env:ronmental pohcy[ s

“and-the development of the U.S. environmental industry sector. The developmentofthe .~ & im .
: sector has been a major focus of the Clinton administration. Particular attention is being - = .

. given to export development, and the conversion of defense industries to environmental. -~~~ &
 activities. However, the future direction of all U.S. federal environmental programs is an =~

~_open duestionin light of the results of the November 1994 Congressional elections, which
- resultedin Republlcan MaJOrrtles belng lnstated in both the House of Representatlves and - .
, the Senate , : ¥ : f

, An Enwronmental Technology Imtlatlve (ETI) was announced by Presndent .
‘Clinton in February 1993. ltis a government-wide policy intended to coordinate federal |

government efforts in the development of new technologies in a vanety of sectors that are
concerned with env1ronmental protectlon rncludrng R

. ‘semr conductors,
~transportation;
environmental management
~ information technology; -
clean industrial ‘technologies;
. monitoring and instrumentation; S :
~advanced manufacturing and envrronmental technologles and
: the oonversnon of defence technolognes to cnvullan appllcatlons

»xzé**“_x—qe*x»-

_ ' As a part of ETI the EPA has desxgned a draft Technology lnnovatlve Strategy 5 3
whrch describes objectrves and operating pnncrples for the Initiative.'®® $36 million has - -

been allocated to the program for the 1994—95 flscal year, and four theme areas |dent|f|ed
These are: v : _ L

C . "Enwronmental and Restoratlon Technologles

This includes technologues related to environmental monrtonng, plastlcs recyclrng,‘{ -
poliution prevention in- metal plating and flnnshrng, clean car technology

demonstratlons and. envrronmental remedratlon

* l_ : Clean Technolog|es for Small BUslness

- This includes ‘the development of pollution preventron technologres for the dry o
’cleanlng, printing, metal platlng and coating, printed wiring boards, and furniture -

~coating ‘sectors, and the :provision of technical assrstance to small business
’ 'through the EPA’s Control Technology Centre ‘ : S

* lmprovmg Competltlveness of U. S Envnronmental Technologles v :
" This area is primarily concerned with the ‘development of export markets for U.S.

N environmental technologies. It includes the packaging and dissemination of |
“information on U.S. technologies, the assessment of international markets and .

needs technology evaluatlon and testlng, and in- country demonstratlons of U S

B envrronmental technologres wrth partlcular emphasrs on Asra Central and Eastern
-Europe and Mexrco ‘

% 0 Gaps, Barners and lncentlves

~ This includes the identification of barrlers to envrronmental technology diffusion, -
“v-eand is' intended to ensure a national climate for envrronmental teohnology""
'lnnovatmn dlffusron and commercrallzatlon e '

A number of other federal programs provnde support for the development of

N SpelelC types of environmenital technologres outside of the ETI. With respect to defense . - -
- conversion The Strategic Environmental Research and Development Program T
-~ (SERDP) was created through the National Defence Authorization Act to provide $170 -
o million -to support research and. development in environmental restoration, waste - .-
- management and- pollutron prevention technologies which can be applied to Department
o of Defense and Department of Energy envrronmental problems

. The Natlonal ‘Industrial Competltlveness through Effrclency, Energy and
. Economlcs (NICE®) Program is @ cost sharing grant program sponsored jointly by the |
Department of Energy and EPA with state and industry partners for the development of

, “technologies to save energy, prevent pollutron and enhance industrial competitiveness. -

" Grant-awards average about $250,000. Industry/state partnershlps will cost-share af least =~

50% of the total cost of the project. A total of $2.5M was appropriated under the program -

: for1993/94 Participating states include California, Colorado, Georgla lndlana Mlchlgan'._: -

New York Onhio, Oregon Texas and Washlngton

& 'l

The U.S. government has undertaken a number of |nlt|at|ves mtended to promote ‘

_ export markets for U.S. environmental technologies. The Department of Commerce leads

the National Environmental Technologies Trade Initiative - (NETI‘I) 1o promote US

- environmental technologies worldwide. There is also a Trade Promotion Coordlnatlng :

~ Committee Workrng Group on ‘Efergy, Environment and Infrastructure. This is an -
~interagency initiative to promote and. coordinate US envrronmental exports to specmo' S
: A-‘markets partlcularly in Asia,- Eastern Europe and Mex1co &7 '

An Enwronmental Technology Act was passed by the Unlted States Senate in June'

1994.'% A conz':;panlon statute was introduced in the House of Representatlves in the

fall. of 1994.'*  However, .its ‘faté is uncertain in light - of the November 1994

Congressional elections. The Act would provide for. the coordination  of federal‘i S

government efforts to promote the us. envrronmental lndustry sector

23




i) B State Envrronmental Industry Strategles

- A small number of states have establlshed comprehensrve Green Industry.- b

~ Strategies over the past two years. California and Massachusetts have been the most
. actlve in thlS regard _ : , :

| Callfornla

A strateglc plan for the Callfornla envnronmental lndustry was publlshed by the

R California Environmental Technology Partnership (CETP) in January 1994. % CETP.was

established. by .the California Environmental Protection: Agency (Cal/EPA), and the .
~ California Trade and Commerce Agency Itis a cooperatlve effort involving the state - -
 government, industry, academia, financial institutions, and publlc |nterest groups The

Strateglc Plan lncludes the followrng elements

‘» * : 4 mcreasing the conS|stency of the process for the testlng and demonstratlon of new

environmental technologies to ensure their acceptance in wider markets;

~* . enhancing the performance, status and access to markets of environmental firms
o through the establlshment of strategic partnershlps C :

x ,lmplementlng a comprehensave lntegrated communlcatrons strategy for regularly‘

- providing environmental flrms with mformatfon that lS lntegral to their busrness
success; : , . ,
* o -provudlng better focus for Cal/EPA and TCA programs for provrdlng assustance'

. gwdance and direction to developers of enwronmental technologles
x supportlng the research and development of new envuronmental technologles and

e ”establlshlng the mfrastructure necessary to traln the professnonal workforce needed
- by the envnronmental lndustry :

‘The reform of the perm/ttlng system to faculltate the development and
lmplementatlon of new technologies, defense conversion initiatives: (the "California Gold

- Strike" program), the use of closed defense facilities for the testing of new remedlatlon‘

"technologues the creation of a clearlnghouse for California environmental goods and

services, and the development of an overall marketlng plan for the mdustry, are also L

: vmajor elements of the CETP project.'®
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- Massachusetts

“The Massachusetts Strateglc Envnrotechnology Partnershlp (STEP) isa product of

a July 1994 agreement between the Executive Office of Environmental Affairs, the : o
'Executive Office Economic Affairs and the University of Massachusetts System. 15 Mt
~ defines State government interest in the development of innovative envirotechnologies.

The objectlves of this program- are to provide easuly accessible. information for all -

" interested developers, to effectively address the needs of the envirotech industry, tof'_ =
" - provide all required- services, to facilitate access to. public and private. funding and . -
- business development services, and to assess the technlcal and envrronmental beneﬂts '

’ of mnovatlve envrronmental technology :

The Massachusetts Offlce of Busrness Development serves as a coordlnator for
all’ STEP ventures. It provrdes busrness plan review and assistance, and business'

‘evaluation for all STEP ventures that qualify for support. The Massachusetts |
o 'Envnrotechnology Commission, a subcommittee of the Gavernor’s Councnl on Economlc
f Growth and Technology serves as a overmght body for the STEP ‘

An Envrronmental Technology Revrew ‘Panel, compnsed of knowledgeable

"representatlves in the fields of business, technology. ‘management and policy is to be

established. It is to be charged with reviewing and. evaluating all technologies submitted

- to STEP, from technical and economic perspectives. Technologies recommended by'the
- STEP panel may receive support through a proposed Public Venture Capital Fund, and
“in the processing of permits. An.Energy Technology Review Panel, ‘operated by the
Unlvers;ty of Massachusetts-Amherst’s Energy Analysis and Dlagnostlc Centre, is to be
. established and charged with reviewing and evaluating energy—eff icient technologles:.
- submitted to STEP. Guidance documents for the: developers of such technologles are
~provided by the staff of the Department of Envuronmental Protectlon

| 'ii‘): 'Sub-Sector Specific Environm"ental lndu'Stry'Programs '4

| Wh|le only a few states have |ntroduced mtegrated envrronmental |ndustry
strategies, many have established programs targeted at the development of specific sub-
sectors of the environmental industry sector. The municipal solid waste 3Rs and ..

" composting sector has been the subject of the most attention in this regard. This appears
to be a function of the significant employment potentlal of the sub-sector. Among the nine -
. states studied for this project, all but. Massachusetts had programs lntended to aSSIS'( o
in the development of thlS sector ' C » o

State programs typlcally mclude grants and Ioans for- research and development |

' actnvntles market directories,  and "buy- recycled" public education campaigns, and
. 'permlttlng assistance, In addition, some states have established lndependent agencies -
e specuf cally charged W|th the promotlon of their recycllng mdustnes Examples of such«"v ‘




'bodles include the Clean Washrngton Centre the Mlnnesota Offi ice of EnVlronmental :

. _Assnstance and New York Office ot Recyclrng Market Development

The recyclxng sector is also a major focus of federal envnronmental rndustry

- programs through the Recover America Program. Elements of this program include the
'Recycling Means Business initiative’ of the EPA to develop markets recycled goods.

~ In addition, Recycling/Reuse Business Assistance Centers (RBAC) are to be established : ‘f -
to offer direct’ cooperation of government and industry in order to encourage. growth of -

recycling businesses. .RBAC’s will offer technical, business, financial and marketing

‘expertise to private sector businesses. Successful models -of - busrness/government .
. cooperatian in progressive states will be used as examples to encourage replication. The: .
- EPA will also fund Recycling Economic Development Advocates, professionals employed

by the state of tribal economic development agenCles Their functron will be to encourage
.busunesses 1o use recovered or recycled materlals ' - Lo

2) Establlshlng and Malntamlng Demand for Envnronmental Technologles and

Skllls

As noted earller the establlshment and malntenance of demand for envnronmental
services-and technologles is essential to the development of the envnronmental mdustry

: sector Governments can play a role in this process in two ‘ways:

* _,the establlshment of certaln and stnngent requnrements for envxronmental =

i ¥ the dlrect creatlon of demand for envnronmental technologles and serwces through .

-~ protection; -and -

purchasrng and other’ actlvmes

i) Environmental Protection Flecjuivrements:'C"urrent_Trends in the United States

Federal Statutes x

Demand for’ envrronmental technologles and servnces arlses as a result of both o
federal and state initiatives, particularly regulatory requwements wnth l‘technology-forcrngv »
-componenits. Presently the most important measures in this regard at the federal level are
. the 1990 amendments to the Clean Air Act. The amendments include provisions requiring -
~ the federal government to reduce- emissions from cars, trucks and buses, consumer .
“products such as hair spray and window washing compounds, and from ships and
barges during the loading and unloading of petroleum products in order to promote the - -
attainment and maintenance of national ambient air quality standards; Areas in the U.S.
- which exceed carbon monoxide standards will be required to |mplement programs

o , lntroducmg oxygenated fuels and/or- enhanced emission: mspectron programs

’. .26

New standards for tallplpe emlsslons of hydrocarbons carbon monoxnde and

nltrogen oxides from trucks and cars are to be phased in beglnnlng in-1994. Automobile
~ manufactures also- have been required to reduce vehicle emissions resulting from the
. »evaporatlon of gasollne during refuelling. Fuel quality also is to be controlied to reduce
~_emissions.'” In addition, the amendments require the EPA to establish’ "Maximum
“ Achievable Control Technology" "based on' emission . standards for 189 toxic air .-
- pollutants.™ 1% A 50% reduction in ‘sulphur’ dlox1de emissions from major .industrial .
- sources by the year 2000 is also required.. The phase out of CFC’s, halons, carbon
o }i,tetrachlorlde methyl chloroform and HCFC'’s is mandated ona schedule snmllar to that
: specmed in the Montreal Protocol. 1| |

However the lmpact of the Clean Air Act amendments on the demand for

_envnronmental technologies appears to be less than' anticipated.. This is espemally true

- with respect to sulfur dioxide emissions, as the amendment’s requirements -can largely

" be met through the use of low-sulphur coal." The administration has also recently.

. . retreated - on some aspects of the auto emnss:on standards requrred by the
e mendments o . ~ : A : ,

In addltlon to the Clean Air Act amendments a PoIIutIon Preventlon Act was"

enacted in 1990. The Act was mtended to focus the Env1ronmental Protection Agency’s © -
- multimedia waste management efforts on preventing or reducing pollutlon at source. The
 Act directed the EPA to facilitate the adoption of source reduction techniques by business -

. -and federal government ‘agencies. ‘However, the Act ‘contains. no . requnrements that -

" " businesses and government agencnes develop or lmplement pollutron preventlon =
;plans . . , o '

142

A number of older U S envxronmental statutes contlnue to prov:de mcentrves forr «

. the development and adoption of pollution prevention technologles Among the most - |

important of these is. Toxic Release" Inventory (TRI) reporting requnrement established |

. through the 1986 Superfund Amendment and. Reauthorization Act.'® The TR requires - -'
- manufacturers to disclose information about the production, release and disposal of -

specific' hazardous substances.'® ‘This has prompted companres to reduce releases

: 'although usually through end of-process control technologles

The EPA Ofﬁce of Pollution Preventlon has. |n|t|ated a number of voluntary , |
programs to promote pollution prevention. The most significant of these is the 33/50

-~ Toxics. Reductnon Program, which. is linked to the TRI. This program aims for a 33% ..

- reduction in use and generation of 17 tar“geted chemicals by 1992 and a 50% reductlon
by 1995, using 1988 as a base year.

vcommltted reductlons wnll go beyond what wnll be requrred by law wr

However it is not clear how much of the

: Several major federal statutes, |nclud|ng the Clean Water Act the Federa/. o
o --Insectrcrde Rodent:c:de and Fung:crde Act, the Safe Drmk/ng WaterAct the Endangered




" that Act. Subsequently, the state has lead the U.S. in the. development of .air pollution

Specres Act the Resource Conservat/on and Recovery Act and the Comprehensrve LR
- Environmental Response, Compensation and Liability Act (the-'Superfund’ Law), are .-
- currently scheduled for reauthorization. Major revisions to the 1876 Mining Act also were

‘proposed. Like the Clean Air Act amendments, the amendment and. reauthorization of -
.‘these statutes could sugnlﬁc:antly affect enwronmental standards ' :

o However in ltght of the outcome of the November 1994 Congress:onal electlons
the direction of the reauthorization and amendment of these statutes is unclear.'® In,
its "Contract with America," Republlcan Ieadershlp in the Congress has expressed its -

" desire to weaken or-even repeal federal environmental requirements which affect activities

“on private lands, impose strict risk/benefit tests in statutes dealing with toxic substances,
and to eliminate federal mandates WhICh require states to undertake and fund specific

o enwronmental actwntles and serwces : ‘

State Inrtlatlves

Although the pace of federal environmental lnmatnves in the Unlted States has
slowed mgntflcantly, especially during the Reagan presidency, state governments
continued to be active in the environmental field, particularly with respect to municipal .

* waste management and poliution prevention. However, as is the case at the federal level, -
- Repubilican victories in the 1994 gubernatorial and state Ieglslatlve elections, may slow the
pace of forward movement on environmental lssues and the- reauthonzatlon of some_
- innovative state programs is'now in serious doubt

" Air Pollution Prevention

l , The state of Callfornta began to regulate air emissions from cars in the late 1960’ o
As a result, when the federal Clean Air Act was enacted in 1970, California was permitted
~ to continue to set standards independently of the national program established through

control regulations. Standards for ‘automobile and truck emissions adopted in 1990 by
- the California Air Resources Board require the development of ultra-low emission vehicles .
by the mid 1990’s, and by 1998, 2%. of vehicles sold in California must.have zero' '
- em:ssmns By 2003, 10% of new car sales must be zero emission vehlcles (ZEV's ) 181

. In addltlon in. conjunctlon with the Alf' Resources Board over the past decade the
South Coast Air Quallty Management District has ‘established stringent standards to
“control certain types of air pollution. This has included enactment ‘bans on the use of
~ aerosol containers and barbecue lighter fluids, mandated car pools, and the placement -

- of limits on air pollutlon from dry cleaners, coffee roasters, print shops and even - |

restaurants. The California Energy Commission also has imposed stringent emission

v'28._"

o control reqmrements on electncal ut|I|t|es

However the pace of progress on air pollutlon control requnrements in Callfornua B

'has slowed significantly over the past two years Several members of the South Coast Air-
" Quality Management Board, associated with its strong air pollution rules, were removed
" in 1992 through recall elections and by the state legislature. In addition, Repubhcan_ -.
- .~ -governor Pete Wilson has taken steps to ‘strengthen executive control over the state’s
} tndependent environmental agencies, parttcularly the Air Resources. Board.. This has
. included the creation of an overarching. California Environmental Protectlon Agency'. o
(Cal/EPA) and the removal of key progressnve Air Resources Board members

‘ Toxrcs Substances Use Reductron/PoIIutron Preventron Legrslatlon

In addmon to the federal standards estabhshed through the Clean Arr Act and o

Clean ‘Water. Act, a large number of states, mcludlng Callfornla Massachusetts,
Minnesota, New Jersey, New York, Oregon and Washington, have enacted statutes

O intended to promote the reduction of the.industrial use of toxic chemicals, and pollution
-+ _:prevention over the past five years. Most of these statutes require that the affected plants . -

- develop facility poliution. preventlon plans. Some states, 'such as New Jersey, require the
_“achievement of specific toxics-use reduction goals, while ‘others do not. The publication-

- of reports on the progress of pollutlon preventnon/toxucs-use reductlon measures, |sb-
;'usually mandated : e

These statutes also frequently prowde for the establlshment of techntcal assnstance :

o programs The Minnesota Technical Assistance Program (MnTAP) is generally regarded
. as the most effective of these programs. Fees are often lmposed on the use or.
e manufactunng of hazardous substances, to fund these activities.'®
- of these programs have reached or are approachlng the end of thetr authorlzatlon' '
apenods : N :

o | Sold Waste Management and Recyclrng

In the waste management fleld thlrteen states |nclud|ng Callfornla and Oregon

" have passed recycled-content legislation for newsprint, and a further twelve, including -
" Massachusetts, Michigan, New York and Pennsylvania, have entered into. voluntary

recycled-content agreements (under the threat of leglslatlon) with newspaper publishers.

‘Galifornia also has established recycled-content requirements for plastic garbage bags,
* glass’ containers, and fibreglass. Oregon has set addlttonal content requurements for
.telephone dlrectones ‘glass and plastlc contatners : : :

Recycled content leglslatlon is W|de|y accepted as havmg had a major lmpact on :.

29“ : -

However, @ number -




 the development of markets for secondary newsp}rint' in the North America. In 1988 there

»were only nine newsprint recycling plants on the continent. There are now twenty-

" nine.'™ The threat of further recycled-content legislation also appears to be driving the

development of markets for- plastics” recycling . technologies, and-in uses for secondary -
plastics.'®® Indeed, recycled content requirements and legislation have been described
‘as "the most successful measures to date in creatlng new markets for recyclable

materials."® -

A large number of states mcludtng Callfornla Massachusetts and M|ch|gan have
- passed legislation which requires municipalities to prepare recycling plans. Minnesota,

Oregon, and Washrngton have .mandated municipal curbside or drop-off recycling

“services. in a manner similar to Ontario’s municipal 3Rs regulations. New Jersey and .
- Pennsylvania require the source separation of recyclable materials. These provrsnons are . -

‘ -comparable to Ontano S lC&I sector 3Rs regulatlons

- A number of states |nclud|ng Mlchlgan Massachusetts Pennsylvannla andi
'Oregon continue to actively: promote lncmeratlon and energy from waste prOjects as 3

vwaste management optlons

o .Permltt/ng Ass:stance for New Technologles

As noted earlrer the principle: of permlttlng "technologlcal flexnblllty“ in mdustry s

response to environmental protection requirements, has been widely identified as being =
‘essential to the development and adoption of new pollution prevention, and energy, water..
~ and materials-efficient technologies.'®'- The concept of using "performance" standards =
~ toestablish environmental objectlves to be achleved within a set time-frame, as opposed
Cto speC|fylng the use of particular technologies towards this purpose, is also widely
: ‘accepted ‘However, considerable debate exrsts over how to operatlonallze this

: rprlncrple wh|Ie ensurlng envrronmental protectlon

S The key questlon Wthh arises over the use of. performance standards is- “what'

' happens if a new technology fails to meet the required environmerital performance

- requirements?" Some authors suggest the use of "innovation waivers" which extend the

- -deadlines by which industry must install equment to meet emission standards, in order -
to permit time for innovation and testing. Such waivers have been’ employed under the o

. U.S. federal Clean Air, Clean Water and Resource Conservation and Recovery Acts.'®®

" "Soft-fail" strategles ‘where a firm has made imperfect but good faith efforts to comply -
with regulatory requirements have also been suggested. Under these strategies, failure

to comply with regulatory requirements in such circumstances would not result in a
* prosecution. This’ approach decreases the innovator’s risk; inherent in the use of new

‘technologies (as opposed to proven systems) of rncurnng severe enforcement act|ons '

in the event of farlure
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. - The weakness of theSe approaches is that they‘permlt levels of disCharge into the |

" environment, which have been deemed unacceptable, to continue in the event of =
" technological failure.'® The possibility. of establishing "certification" systems to address
~ the effectiveness of new environmental technologies, has been proposed for -this
. reason.'® Certlflcatlon would provide assurances regarding effectiveness, to both the’
. envnronmental regulators responsrble for authonzung their use, and tor the ﬁrms wrshrng} -
. -'to adopt the technologres : o

Envrronmental technology certlflcatlon programs are currently under way at the 5

N _federal level.and in the states of California and Massachusetts. The federal program; the .-
- Environmental Technology Improvement Commercialization and 'Enhancement -
‘Program (EnTICE) was initiated in August 1994. It is intended to provide verifi cation of
- the performance of new environmental technologies under. carefully specified cond:trons '
"These conditions are mtended to l|m|t potentlal llabllltles on the part of the EPA arlsmg

" ‘from the venflcatlon process : , .

“In September 1993, the CallfOrnla Department of Toxrc Substances Control was

. fauthonzed to establish a certification- program for hazardous waste envrronmental‘_" :
L -‘technologles %8 The program lncludes standardized testing requrrements independent -~ -

third - party _ certification test results, the publication of test results, and formal

. acknowledgements of technology. demonstration for permrttmg purposes. The program
-~ was to be operational by the fall of 1994. 189 |n addition, a pre-certification program for . .
.air pollutlon control equnpment was authorlzed in September 1992 170 and is now. under

. 'development : o '

In Massachusetts a technology assessment process is to. be establlshed as part |

-+ ofthe Strateglc Envirotechnology Partnership (STEP). Asséssments are to be conducted '
" bya Technology Assessment Board, comprised of individuals from the state government, -
- universities, .and the private sector. The permit review process is to be expedited to
. facilitate the development and use of innovative environmental technologles identified-as™
~ “warranting state support by ‘the - Board. STEP support is also available. to monitor
.- technology performance andto prov1de objective evaluations of costs and benefits. While
- -this "information is to be. dlssemlnated to potentlal purchasers or investors, the
-+ Massachusetts government. asserts that it is not a formal "state certification" program
C 'ThlS quallflcatlon appears to reﬂect concerns over Irablllty on the part of state offi cnals

" ’Permlttlng Assrstance for Envrronmental Industly Facrlrtles

, Numerous other states offer - assrstance to deal wrth permlttmg processes e
o partlcularly with respect to the establishment’ of recycling and. ¢omposting facilities. v
. Some states, mcludlng Callfornla have worked wnth munrcrpahtles to. create 'recycling -
" development zones," These .are specially zoned -areas. within municipalities, where ,

. recycllng manufacturers and other recycllng buslnesses can locate e '

e
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i)  Direct Demand Creation

ln addi‘tion' t,o» regula‘tory"-and permitting lnltiatives, U.S. federal and state

'governments have taken a number of direct steps to strengthen -demand-for- . . -

- environmental industry services and products, partlcularly with respect to the 3Fts and
’ envrronmental remedratlon sub-sectors. : .

VWaste Recycllng

. The most lmportant 1n|t|at|ve by the U S federal government wrth respect to the »
~ development of demand for recycled content produicts is-President Clinton’s Executive
~ Order on Federal Acquisition, Recycling and Waste Prevention. The order, releasedon - .
- October 20, 1993, directs every federal agency to purchase printing and writing paper
. containing 20% post—consumer material by the end of 1994, and 30% by the end of 1998. -

- The order also requrres federal agencies to use re-refined oil and to replace new tires. with

retreads, and to revise their procurement specifications and standards so that recovered '

: matenals can be used to make federally purchased products 178

~ Atthe state level, every state in the U.S. has legrslatlon ora pollcy encouraging the
‘procurement of products with secondary materials content, by state agencies and
contractors. The majority of these laws are focused on paper products. However some
. - states are extending the laws to cover products such as compost and motor oil. Thirty
~ eight states including- California, Massachusetts, Michigan, Minnesota, New York, New

Jersey, Oregon, Pennsylvania, ‘and Washington "apply a price preference to their =
L 'purchases of paper with secondary content. This is usually set at 5-10% above the price
" of new paper. Thirty-one states, including California, Michigan, New Jersey, Oregon and

' Washlngton "set aside" specific percentages of paper purchases for paper with

" secondary ‘content. In. addltlon to California, Oregon and Washington, nineteen other '

' states have both set asrdes and prrce preferences for secondary content paper 176

‘ Environmenta'l‘Remediati'On :

The Federal Superfund

, In general programs in the Unlted States related to the remedlatron of sites
-~ contaminated by hazardous substances are far more advanced than their Canadian -
~ ‘counterparts'”’ and have provided extensive opportunities for the development of skills -
- and technologies in the field. The most important of these is the federal "superfund"

program established through the Comprehensive Environmental Response, Liability and

Compensation' Act of 1980 (CERCLA) -and the  Superfund - Amendment and .
- _Reauthonzatlon Act of 1986 (SARA) These statutes provrde for the ldentlflcatnon .

2

- and its'effectiveness subjected to serious questlon

.. expenditures in the area of environmental remediation technologies and services. Limited

. " support for the development and testing of remediation technologies, is also provided -
~ . througha ‘Superfund Innovative Technology Evaluation (SITE) program. CERCLAwas
. .scheduled for reauthorization in 1994, but this was'not achieved before the November, .

. ‘ 'evaluatlon remedratron and aSSIgnment of Irabllrty for hazardous waste sites in the Unlted
' _States 1 200 sntes are currently on the Natlonal Pnormes LlSt ' ‘ :

The "superfund" was mtended to permlt and finance the tlmely remedratlon of -

"contamlnated ‘sites, rather than having to wait for the resolution of liability -issues:

Although the- implementation of the “superfund" program has: been highly controversial
8 it has resulted in some ‘significant

1994 congressmnal electlon The future path of the reauthonzatlon process is not -

o clear

- State Superfunds

In addition to the federal superfund 49 states have enacted supen‘und Iegrslatlon :

_ of thelr own to address aspects of contaminated site remediation efforts, including the
' remediation of sites not on the CERCLA National Priorities List, and not addressed =~ *
f.through the federal Superfund program. Many of the state funds are considered to have =

been more successful than the federal program in bringing about: the tlmely clean-up of

~ contaminated sites.'® The states with the largest state funds are those with the largest
'number of National Priorities List sites, notably, New Jersey (109 sites), Pennsyivania,

(95), California (88), New York (83), and Michigan (78). New Jersey and Pennsylvania are. -

~ noted.for the strength of their. environmental remediation industries. " State. superfund S
- “programs are funded through-a variety of mechanisms. The most common means are =

" the imposition of fees on the use or discharge of hazardous substances (23 states) and
-~ _-appropriations from general revenues (22 states).'®" However, as. is the case with the
- - federal superfund, many of the state funds are neanng the end of therr authonzatlon
- penods and thelr future is unclear : :

' 3),- Market Access

o Export Development

The . US federal government and many state governments have undertaken: -

' ,pro;ects intended to improve contacts between U.S. environmental technologies and
- services’ firms, and potential customers, As noted earlier, the federal government’s efforts
~ have placed particular emphaS|s on the development of export. markets for U S f irms, -

. especrally in Eastern Europe, A5|a and Mexnco

. -The_st-ates,of Calnfornr,a»and-Oregon also_» have slgnificant programs int'e,nde_d o




'to promote thelr envnronmental mdustnes among pacnﬁc rim countnes ln addmon
- 'California has a California-Mexico Border-Based Program which.is intended to promote
»the export of Callfornla env:ronmental technologles products- and services to Mexico.

‘ Directories

A number of states have produced dll'eCtOI‘IES of envrronmental technologles and

- services. The most comprehensive of these is the California Environmental Technologies
- and Services Directory, produced by the California Environmental Protection Agency and
. the California Trade and Commerce Agency. The Directory includes lists of firms active
" in the sector, identifies their areas of specialization (air ‘quality, water quality, non-
" . hazardous solid waste, hazardous waste, site remediation, analytical services, agriculture - -

-related services and other) and is also cross- referenced to provnde listings of firms
- provndrng specrfrc services in these areas. S

A number of other states have developed similar drrectones, although these tend
to be focused on specific sub-sectors of the environmental industry sector, particularly
‘the solid waste 3Rs and composting sub-sector. Michigan -Departments of Commerce - -
~ and Natural Resources for example, have published Michigan Recycled Materials Market -

Directory which pravides information on county collection and recycling programs, and

processors/brokers of paper, metal, plastic drums and barrels, pallets, wood and |

* construction debris, glass, oils and solvents, and other miscellaneous recyclable
~products. The Washington - State Clean Washington Center (CWC) offers a Recycled

Products Directory and Recycled Content Building and- Constructlon Products Directory.

' 'Slmrlar dlrectorles have been produced in New Jersey

~ Databases for Mar_ketihg" Secondary Materia/s- a

" The New York Office of Recycling Developmient provides information to recycling

businesses and clients through a computerized recycling markets: database The CWC
operates a computerlzed Glass Markets lnformatlon System

Industrial Extension Programs |

. " Most: state pollutlon preventlon and 3Rs - statutes mclude provnsrons for ,
environmental auditing and technical assistance, to the affected firms. It has been noted
that this is a potentially important means by which markets for pollution prevention and -
3Rs technologies can be identified. There is, however, no evidence that U.S. states have
linked these programs directly to the development of enwronmental lndustnes although :

~ .this may be under conS|derat|on

£y
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4) - - Financial Assistance

- The U S federal and state governments prowde a very wrde range of ﬁnancral -

B asmstance programs for the: development and commercrallzatlon -of envuronmental' ‘
) technologles and servuces : : : . -

) Support for Research Development and Commercrahzatlon of Envuronmental» -

Serwces and Technologfes ‘

. A_ Callfornla

ln addrtton to the’ CETP |n1t|at|ve fmancnal support for the development and -

- commermallzatlon of 3Rs technologies and services is provided through- the California .
- Integrated Waste Management Board.” The Board  administers a Used Tire Grant

Program which is intended to promote research, business opportunltles and alternative

--methods of disposal for used tires. The programis fi nanced through a $1.25 charge on
- each new or used tire sold in the state Approxnmately $1 mllllon in grants had been'.'
- awarded by January 1994 1% A o

The Board also admlnlsters a number of Tax Credit Programs Wthh are applled_',

. to-the use of récycled content feedstock or to the purchase of equipment to process

recycled content materials.’ Banks and corporatlons may take a 40% tax credit for the -

~cost of equipment used to manufacture recycled products- with. minimum 50% cent
-secondary content and 10% post-consumer. content. Environmental technology firms are-

“ eligible for research and development tax credits. These firms are also entrtled to an
‘_addltlonal 6% tax credlt on the purchase of envrronmental equrpment ' : -

- Massachusetts

The creatlon of a Publrc Venture Capltal Fund ‘to be managed by the

" Massachusetts Technology Development Corporatlon has been proposed. This $5 million = A

fund, if established, would be availableto assist in the develo 7pment of envnronmentalv

: .technologres recommended for support by the STEP Panels

The Solrd Waste Alternatlves Program (SWAP) was managed by the Department'

- of Natural Resources. The program provided grants, loans and project funding to.reduce o
~ " the total amount of solid waste, as- well as dependence on the state’s landfills. Funding
- was targeted at the capltal expense of waste drversron prOjects Matchlng funds had to
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‘ be obtarned and spent on rtems ellglble for SWAP grants and loans Elrgrble actrvrtres

' |ncluded the followrng

LR recycllng-collectron/processrng (max. grant $500 000 and max. loan $1 000, 000) o

- composting (max. grant $250,000 and max.loan $500,000);
~* ©_ resource recovery education (max. grant $50,000 and max. loan $1 00, 000)
- * market development (max. grant $5,000,000 and max. loan $5,000,000);

Cox market development research and demonstratron (max. grant $250 000 and max .

loan $500,000);

.*  .waste reduction research and demonstratron (max grant $250 000 and max. loan :

. $500, 000); and
*  household hazardous waste centers (max grant 100 000 max. Ioan $150 000)

Grants and Ioans of up to $5 mlllron or 25% of prolect costs also were made avarlable for -

‘waste-to -energy prolects

Under the SOlld waste prolect category, fundlng was avallable to provrde technlcal
assrstance on solid waste issues. Funds could be used to cover salaries, materials,
supplies and operatlonal costs. The maximum project amount was $250, 000 Prlorlty was
}glven to pro;ects wrth matchlng funds from other sources I

o SWAP loans were ﬁnanced through $159 mllllon in Protectrng Mrchrgan S Future -
Bond funds, made available by the State Legislature in 1988. However these: funds were -
exhausted as of December 1994 and there are currently no plans to establrsh a similar

| v program in the near future
' Minnesota

The Minnesota Office of Envrronmental Assistance (formerly the. Offlce of Waste

o ‘Management) provides financial assistance for research and development in the field of

- poliution prevention, and in the development of markets for recycled content products.
With respect to pollution prevention, Source Reduction Feasibility Study Grants are

~* available to provide resources to test new products and promote usable technologies.

Commercial/industrial, wholesale, retail and manufacturing - businesses, business and

professionalassociations and non-governmental.organizations may apply for such grants.:
Eligible cost is equal to 50% of the total or $40,000, whichever is less. Public institutons =~~~ &3
are eligible for grants of up to 75% of the total pro;ect cost Agaln the maxrmum grant is .. e

 $40, 000.

" The Offlce of Envrronmental Assnstance also offers two matchlng grant programs -

| .,"The Community Partnership Grants program focuses on community-based pollution
prevention projects that prevent hazardous chemical pollution, and are carried out by

partnerships of local government, business and citizen organizations. Maximum grant . -

amounts are $25 000 The Asslstance Grants program is focused on the needs and
_ experiences of business associations. Matchlng grants of up to $25, 000 can be awarded

to vendors and suppllers of pollutron preventlon tralnlng programs to Mrnnesota"g |

: ’busrnesses

‘These programs are ﬁnanced through fees |mposed on the release of toxrc

:: substances. Facilities must pay an annual fee of $150 for each designated pollutant they] -
' reléase. Facilities which release more than 12.5 tones of a designated pollutant must pay
S 'an addrtlonal $20 perton released These charges raise approxnmately $1 m|lllon per year.

The Offi ice of Waste Management’s Recyclmg Market Development Program was

establrshed in-1987. The Office expanded its technical and financial assistance after the - -

passage of the Minnesota Waste Reduction and Recycling Actin 1989. Recycling market

o " development efforts are c¢oordinated by the Market Development Coordinating Council.- -
. (MDCC). -Three flnancral assrstance programs for. market development have been»
e _establlshed : -

e * the County Grant and.Loan Program provrdes a maximum grant of $50, 000 for |

“-up to 75% of cost of non-capital project or up to 25% of cost of a capital project,
*or amaximurn loan ‘of $150,000 for up to 50% of cost of a capital project. Eligible
©_projects are those which i lmprove the quality of recyclable materials supply, expand :
.- manufacturing capacrty for recycled products or create demand for recycled
o products ' : e

‘ * ” the Caprtal Loan Program provrdes loans of up to $500 000 or 50% of caprtal

costs, and are available to: private businesses and non-profit organlzatlons A
~ Eligible prolects must create or expand manufacturing capaC|ty using recyclable- o
N matenals or create markets for recyclrng programs . S

= S the Dlrected Research and Feasnbrlrty Study Grant Program provldes grants‘ -

. of up to '$100,000 for research institutions and private organlzatrons for the cost

- of labour and supplies -for project implementation. Eligible projects. include

feasibility studies, performance data development .and directed research on

- ‘products using recycled feedstock. - A research institution can cover up to 100%‘
~oof ellglble costs from a grant and prrvate organlzatlons can cover up to 50%

More than $4 million |n loans - and grants have been provrded through these :

programs. 189 Flnally. recyclrng equrpment is exempted from the state sales tax. Thesev

- programs_ are financed through a: number of solid waste taxes fees and charges ‘
mcludlng tlppmg and landf llmg fees g . e
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New Jersey

The New Jersey Corporatlon far Advanced Technology (NJCA’D was. created in

1993 to promote the development and. commercialization of new environmental and -
energy technologies. It is to establish an international centre for the development
. environmental and energy technologies in conjunction with unrversrtres and the pnvate' o

sector NJCAT erl focus its efforts in the followrng areas:

‘ The NJCAT program has been lncorporated |nto state government ‘economic
.development polrcy . , . . .

* % F A

. envrronmental restoratron of air, land. and water
. ocean poilution prevention; -
~emergency response clean-up;. :
- environmentally sound manufacturing processes
~ efficient generation, distribution -and utrlrzatron of energy, and
E 'materlals reuse and recycllng, . . _

“In addrtlon to the work of NJCAT two programs to support the development of |

recycling businesses have been established under the New Jersey Mandatory Recycling

~ Act of 1987. Recycling Loans are made available through the New Jersey Economic

Development ‘Authority, subject to approval by the Department -of Environmental

'~ ~ Protection and Energy. Businesses which collect and process post-consumer waste into

| " loan program is financed through a $1.50/ton charge imposed on landfill sites. Under the" ’
- -second initiative, businesses. can deduct up. to 50% of therr state corporate busrness :

new or marketable products are eligible for the program. Loans are available in the

range of $50,000 to $500,000. Up to $1 million can be made available for- projects

: rnvolvrng difficult to recycle items such as tires, although no loans of this nature have . -

been made.. Frnancrng is provided for up to 10 years at 3% below the prime rate. The

B vtaxes for the purchase of recyclrng equrpment

R .-’,‘ Feasmlllty Study Grants of up to $50 000 or 80% of total costs are avarlable for’ »
‘ the evaluation . of recycling .technologies, processes systems and products '

New York

The New York Office of Recycllng Market Development provrdes flnancral and
- technical assrstance in developing industrial capacity to. use recycled materials, the -
“ identification and development of markets-for recycled materials and goods, and assists
* businesses in their waste reduction efforts. Financial assrstance is offered. through the
 Office to small ‘and medium- srzed businesses and non-profit organizations, Wlth fewer :

than 500 employees and $1O mrlllon in annual gross sales rncludlng

manufactured from recycled matenals and

3
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E _‘Oregon :

i Recyclmg technology fmanclng loans of up to $500 000-or 50% of the total cost o
machrnery and equrpment

' ln addrtron targeted grants to address specrf ic market development or waste

o }’reductron needs; are also available through the Office. This can include support for -
.- researchand development of recycling technologres and the provision of seed grants
HOS for the start-up and ﬁrst year operatrons of secondary matenals marketrng cooperatlves

The states grants and loans ‘are funded through a comblnatron of state

o appropnatlons and federal: monres prowded through the Petroleum Overcharge
: Restltutlon Act of 1987 - , . S .

expanded to include credits for scrap plastic collection and intermediate. processing. The, ,

""credrt |s 50% of the equrpment cost applled over 5 years (10% per year)..

o ’Pennsylvanla

The Pennsylvanla state government has developed a recyclrng market

o development strategy which combines the resources of the Departments of Agriculture,
.~ Commerce, Community Affairs, Education, Environmental Resources, General Services
" and Transportation, and‘the Pennsylvania Energy Office under the Governor’'s Market -
.~ . Development Task Force. "Incentives offered to- business include grants, low-rnterestf_-‘ .
. loans, educational -and technrcal assrstance and testlng of new products made of -
A recycled matenals : S , : . -

The majonty of fundlng comes from the Act 101 Recyclmg Fund Thrs fund

, '-'_created through the Municipal Waste Planning, Recyc/mg and Reductron Act (Act 101)
- of 1988, is supported through a’ $2/ton levy: lmposed on landfllls ‘which generates

approximately $20 million per year. Thesé monies support programs conducted by the -
Department 'of Commerce - and. Pennsylvanla Energy 'Office, and Department of -
Environmental Resources which expand recyclable processrng and manufactunng

I -.operatlons
‘, o The followrng market development grant and loan programs are avallable

o Recyclmg lncentlve Development Account (RIDA) is admlnrstered by the’ _

‘39

. are available for the constructlon of- recyclrng facnlutles and/or the acquisition of' .

S The Oregon Department of Envrronmental Qualrty is authonzed to lssue rnvestment o
. tax credits for the purchase of equipment used to manufacture reclaimed plastic products
- through the Reclaimed Plastics Program established in 1985. In 1989 the program was




‘ Department of Comm‘erce providing a low-interest loans for' machinery and

equipment to recyclers and users of recycled materials (i.e. manufacturers). -The

*, " goal of this program is intended to assist in the development and -expansion of .
 markets for recyclable goods. The maximum loan amount is $300,000 or 50% of
‘the cost of the project at an interest rate of 2% per year. Loans have to be repaid -

~ over a period of up to 7 years or the life of the asset, whichever is less. ' For each

'$30,000 received, the recipient must create or preserve one full—tlme job wrthln s

' three years of the loan’s drsbursement

* Research and Development (R&D) Grants are avallable from the Department of
: Commerce for recycling research and feasibility studies, commercializing of new .

~ products with recycled content, and the development of new technologies for- ,
processing recyclable materials and for- replacement of non recyclable matenals .

. wrth recyclable materials in- commercral products

* Demonstratlon Prolects Grants are avallable through the. Pennsylvanla Energy :
Office’s Recycling and Energy Technology Development. Program.  Projects
‘demonstrating recycling processes that generate cost savings and/or energy

“savings and show a potentlal to stlmulate recycling market development are. N

o ellglble for support

% Act 101 Ftecyclmg Program Grants provrde fundlng for recycllng market
© development . projects.. Recycling processing “and - manufacturing pro;ects‘
. constructed and operated by pnvate busmess are ellglble for up to 90% coverage ,

of thelr caprtal costs, by the state.'®

| ii)‘ vSupport for the Adoptlon of Envrronmental Technologles and Servrces

As noted earller capltal access has also been |dent|f|ed as a barner to adoption
of pollutlon prevention, material, energy and water conserving technologies, especially by

- small and medium-sized firms with limited capital resources. of their own. The federal

government and a number of states offer programs intended to facilitate the adoption of

. new environmental technologles These are generally targeted at small and medrum Slzed .

_ _enterpnses
' Federal

Srnall Business'Administration Programs. .

o The Small Busrness Admlnlstratlon (SBA) is authorlzed to prowde fmancral' ,
- assistance to businesses in the planning, design or ‘installation -of pollution control -
; ,.facmtles The Pollutlon Control Loan Program provrded grants totallrng $3.7 mrlllon rn,.

o '1991 and 1992 Ftesource recovery (energy-from-waste) pro;ects are also ellglble for' '
-~,m,loans S = ‘

. Small Busmess Techmcal and Envnronmental Compllance Assnstance Program Under
e 990 Clean Alr Act Amendments

Sectlon 507 of the 1990 Clean Aerct amendments is focused on small busrnesses |

o ’and requires all state governments and the EPA to establish small business technical and
~_environmental compllance assistance programs to help those small busrnesses respond

to the amendment requrrements It should be noted that this program is an example of
an "unfunded mandate" of the type targeted for ellmlnatron by the Republlcan

- Congressronal leadershrp in |ts 1994 electlon platform e

Mlchlgan

The Small Busmess Statlonary Source T echmcal and Enwronmental e
Comphance Assistance Program was been established through the Small Business
Clean - Air Ass:stance Act of April 1993. It is intended to meet the small business

: fassrstance requirements of the federal Clean Air Act Améndments of 1990 in the State of
- Michigan: It is one of the more advanced state programs in thls regard The program DA
e Aconsrsts of three components : : '

* " The Small Busmess Clean A|r Assnstance Program (SBCAAP) provrdes

_.compliance |nformat|on and technical assistance. It helps to identify requirements,

prepare permits, prowde information on pollution prevention methods, explain 1 the : ', B

- legal rights of small busmesses and- provrdes a list of quallfled audltors

i ,*’ The Small Busmess Clean Atr Ombudsman (SBCAO) represents the mterests - B
' .~ of small businésses to government’ agencnes ‘and helps to resolve complalnts L

'agalnst the state and local governments

L * The Compllance Adwsory Panel (CAP) oversees |mplementat|on of the program

revrews mformatlon and assesses the effeotrveness of the whole program

. Busrnesses with 100 or fewer employees are ellgrble for assrstance Funding for the -
. program comes from the fee levred on alr pollutron sources, whrch is sufﬁcrent to cover'* ‘

all dlrect and |nd|rect costs

Q'F_’ennsy"lvania

Pennsylvanla has taken a different approaoh to meetlng the 1990 Clean AII' Act'

. amendments requrrements for small busrness assistance. The All‘ Quallty lmprovement, '

R LI




| '.Credlt (BETC) Program which provides tax credits in the amount of 35% of ellglble '

" has to be made before the start ‘of the recycling-or ‘energy project in question. BETC

' , .recycllng lndustrles

Fund (AQIF) admlnlstered by the Department of Commerce provrdes low |nterest loans
" to small businesses for the purchase of machinery and equipment, or to make facnllty or .
. process changes in order to comply with the 1990 Clean Air Act amendment emission .

.standards. The maximum loan amount is $100,000 or 75% of the. total ellglble project
costs, whlchever is less at the mterest rate 2% per year

Oregon

The Department of Envrronmental Resources Pollution Control Program provrdes '
- 50% investment tax credit for facilities constructed to prevent, control or reduce pollution;
‘including solid waste recovery and recycling facilities. The credrt is taken over 10 years

'» }(5% per year) and there is no maxrmum amount. : : -

In addltlon the Oregon Department ‘of Energy offers a Busmess Energy Tax‘ ,‘

ﬁenergy and recycling project costs, and. prowdes technical assistance. There is no
- minimum project cost. The maximum tax credit is $2 million. ‘An application for the BETC

- covers -costs directly related . to a prolect The program is scheduled to sunset on
December 31 1995 L . .

The Oregon Department of Energy Small Scale Energy Loan Program (SELP) -
. prov1des low-interest loans for conservation and renewable energy projects to all Oregon .
" businesses, homeowners, and public agencies. The costs of equipment, construction,
design, and consultants fees are covered. The program is financed through the sale of y
state bonds on Wthh the interest is tax exempt from state taxes - »

5. Conclusions

: The U.S federal government and s,eve'ralstate governments have taken a number
 of significant initiatives related to the development-of the U.S. environmental industry
"sector over the:past two years. At the federal level, the ETl is intended to coordinate the
federal government’s efforts to promote the development of the U.S. environmental -
~industry. There is also-a major emphasis on export development, particularly to Asia, .
~ Mexico, and Eastern . Europe.  Among the. states . studied, only California and
Massachusetts have established comprehensive environmental industry strategies. A
-number of other states have focused on the development of thelr munlcrpal SOlld waste :

_ The demand for pollution:prevention s,ervi'ces' and.tech}n,ologies.in‘the Unlted States |
“is driven by a number of federal and state initiatives. With respect to air pollution, the
- federal Clean Air Act amendments of 1990, and California air standards are important
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and composting - sector.

- sources. of upward pressures although the lmpact of the new federal standards has been }
less dramatic than anticipated. Demand for pollution prevention technologles and skills
- continues 1o be driven by the impact of the federal Toxic Release inventory and state ‘

~ pollution preventlon/toxrcs use-reduction statutes. However, the future direction of the -

federal government on water pollution control'and hazardous wastes management is now
unclear, with many key statutes due for reauthorization by a hostile new Congress

S Further movement forward on air standards |n Callfornra also seems unlrkely

Wlth respect to SO|ld waste reductlon reuse recyclrng and compostlng, on the

',supply side many states have established. munrcrpal recycling mandates, and sources }
. separation requirements similar to Ontario’s 3Rs regulations made under the Waste
C ManagementAct ‘Demand for secondary materials, and the development oftechnologles

~-and skills-in- their processnng, has been driven by recycled content legislation for
newsprint, and more recently glass and plastlcs Demand is also supported by federal
. and state procurement policies for secondary content paper The federal government and -
__'some states are extendlng these requwements to mclude other matenals such as oil and
‘tlres l : : :

"Soft fall" and "lnnovatron walver“ strategles have been employed under some R
federal environmental laws to promote the use of innovative environmental technologies. -
“At the state. level, certlflcatlon or verification systems for environmental technologies are-

being established at the. federal level in California and, in a less formal manner, in :

E Massachusetts. Some states also provide permlttmg assrstance for SO|ld waste reuse :
-recycllng and compostlng facrlltles ' S : : e

The development of the envrronmental remedlatlon sector has been strongly

S ,'.supported by the existence of the federal "Superfund" program ‘and similar state level
- . programs. Site remedlatlon is also'a major focus of federal and. California defense
- conversion programs. However, the federal Comprehensrve Environmental Response ,
. Liability and Compensation Act, is now due for reauthorization, and several state’ -
- superfund programs are also beginning to exhaust their onglnal funding allocations. The
- future of these programs therefore, ‘is uncertain, especnally in Ilght of the results of the -
. November 1994 Congressmnal and state electlons - :

Wlth respect to market access, as, noted earller the federal government has» 5

- focused jts export development efforts on Mexrco Asia and Eastern Europe. California -
,]jhas also targeted. Mexico as a potential market.- Oregon has an export development I
- program aimed at the Pacific Rim. California appears to be the only state which has -

. developed a comprehensrve directory of environmental service and technology: firms in

‘the state.- Other states have developed directories specrﬁcally focused on the waste 3Rs -
‘Washington - and ‘New- York have established on-line
o .computerlzed brokerage systems to assrst in the marketlng of secondary matenals

Support for the development of envuronmental technologles is provnded by bothv’ ‘




. the federal and state governments’ Federal efforts are focused through ETl on pollution . |
_prevention and control, envnronmental monitoring and = environmental remedlatlon‘

Particular attentlon is given to the needs of small busrnesses

Among the states the Massachusetts STEP program is mtended to target -
‘environmental technologres of various types for ‘state support. Support for pollution
'preventlon technology development is limited, and appears only to'be a major focus in -

Minnesota.. Among other states, major technology development support programs are

targeted at waste recycling technologies. The federal and some state "Superfund" |

programs also. 1nclude fundlng for technology development and demonstratlon

“Financial assistance to support the adoptlon of new env1ronmental technologles |
is limited. The most. sngnlflcant ‘current initiatives in this area are in response to the
requirements of the’ 1990 Clean Air Act . amendments that compliance assistance be

provided to small businesses affected by the amendments However, this program is

k considered an "unfunded mandate " and consequently may be targeted for elimination

| " by the new Congress:

" to 3Rs technologies.' The effectiveness of these measures is however, uncertain. In .
~ addition, many states provide technical assistance in the areas of pollution prevention and -
- waste reduction, reuse, recycling and composting, although explicit connections between -
these programs and the development of enwronmental mdustnes do not appear to be e

A number of states provnde various forms of tax lncentrves partlcularly with respect

belng made in a systematlc manner.

w concr.uszs AND RECOMMENDATIONS

S The need for srgnlﬁcant changes in the structure of the Ontarlo and Canadlanv c
~ . “economies to ensure their environmental sustainability, has been widely accepted. The
" Ontario Round Table on the Environment and Economy, for example observed |n lts
S ..1991 report Ftestructurl__g for Sust alnablllg that ’ . :

' ': it Ontano is" to- prosper lt will have to restructure for sustalnablllty
reshaplng its economy to reflect envrronmental costs and values. n1s4

lmplncrt in thlS conclusnon is a flndlng that the. current patterns of resource use in Ontano "

are envrronmentally unsustainable, and threaten the- capacity of future generatlons of

B Ontanans and others around the world to meet thelr needs

The transmon to an envrronmentally sustalnable economy in Ontano wrll requrre‘

' srgnlfrcant reductions in the consumption of energy, water and material resources, and
- the prevention of poliution which undermines the iritegrity and functioning of ecosystems.
-~ At the same time, the social well-being of Ontario residents must be provided. for. The
 simultaneous achievement of these goals would be impossible employlng traditional end-
. of-process approaches to environmental protection. Technologies of this nature have -
» vbeen assoclated W|th llmlted enwronmental effectlveness and high economlc costs.:

Rather the development and dlffusmn throughout the economy of technologles

‘_»and skills which. integrate. envrronmentally ‘'sustainable ‘development into production ;

processes will be essential. Skills and technologies in the fields of pollution prevention,

. waste reduction, reuse, recycllng, and. composting, and energy and water efficiency will
- beparticularly lmportant in this regard. Skills and technologies in these -areas will enable
~us to protect the-integrity of the - envrronment and reduce extractive pressures on the-

environmental foundatlon of. our economy, whlle lmprovrng the efﬁcrency and quallty of

o productlve processes

However a number of srgnlflcant economlc technologlcal and attrtudlnal barners o

- to the development and diffusion of technologies in these areas have been identified. -

- These include the limited capital, and research and development resources available to

-many firms for the development of these technologles In-addition, the capacity of many.

.. .firms, particularly small ‘and medlum snze enterpnses to finance thelr adoptlon once -
S developed |s llmlted ' : : : '

Itis in the context of these economlc and technologlcal barners that a strateglc-

. role for the' envnronmental .or-"green" industry sectar’ in:the. process of restructurlng for - . .
. .sustalnablhty emerges. The sector has the. potentlal to playaS|gnlf icant partin facilitating - -

- the. development and diffusion of skills” and technologies in the areas of poliution . -
';'preventlon and matenal energy and water resources conservatlon ThlS is partlcularly E




‘-ﬁrmportant in relatlon to small and medrum S|zed enterprrses wuth lrmlted caprtal and

‘research and development resources of their own. Environmental fi rms can have an -

- important function-as components of."clusters" of such firms in a given sector, enabling ~ -

" them to, in effect, pool their capital and research and development resources for the -
purposes of developing pollutlon preventlon and matenal water and energy conservrng -

: technologles and Skl"S

A ‘ Some envrronmental sector frrms also are. emerglng as SIinflcant mdustrralT
“employers in their own right. This is especially true in the area of the processrng of.

_secondary materials from residential, institutional, commercial and industrial sources. In

‘ ~-addition, the availability of secondary paper, glass and metal resources appears to have -
~enhanced the economic viability of many existing industrial operations in urban areas. The

process-retroflttlng of residences and institutional, commercial and industrial buildings for

~ energy efficiency has significant potential for skilled employment as well. Environmental -
o remedlatlon activities also can play a role in both the restoration of the environmental -

‘systems essential to the functronlng of an envnronmentally sustalnable economy, and as
“sources of employment ' o o .

A number of key factors have been |dent|f ed as crucnal to the development of an
environmental industry sector capable of fulfiling these strategic: environmental and

economic functions. These include the- establrshment of demand . for the sector’s .

technologles and . services, effective market access mechanlsms and the removal of
‘'economic barriers to'the development and diffusion of strategic environmental skills and

-technologies. Ontarlo is relatively advanced in comparison with most U.S. jurlSdlCtIOl'lS in
‘many of these areas, and only the states of California and Massachusetts have taken the

| "step of lntegratlng their efforts into an envrronmental rndustry strategy

1) Demand 'Conditions: '

|) . Key Regulatory Features |

The flrst and most lmportant key regulatory feature is the ex13tence of stringent and -

'~ ‘certain environmental protection requirements, which establish demand for the sector's S
- skills and technologies. The implementation of such requrrements through performance-
L based standards, which permit "technological fiexibility" in the response of the affected
firm, has been identified as critical to- promoting the development and adoptlon of :

- innovative responses to enwronmental requrrements

e Performance standards establlsh requlred outcomes wrthout prescnblng the'
- . technology to be used, to achieve the results. They may take the form of emission or -
- effluent limits, requirements for the elimination of specific substances or processes, orthe

- .achievement of ‘specified efficiency levels in the use of energy or water. However, -

, -suffrcuent regulatory oversnght must be provnded to ensure that new technologles do not

e

- create additional risks to human health or the environment.

" Performance standards which include "tecthnblogy-fordingl' aspects'are particularly -

 important in promptlng innovation and upgrading, as opposed to the diffusion.of existing .
- end-of-process technologies. Standards which are established on a cross-media basis .
also are more likely to promote the development and adoptlon of pollutlon preventlon as’
opposed to pollution control responses L . _

ln addltlon the use of technology—forcrng performance standards is consrstent WIth

“the overall goal .of moving the economy towards an envnronmentally sustalnable

foundation. Standards should be basedon what'is requrred to protect the integrity of the o

~ environment, not the capacity of existing technologles ‘This will ensure that investments
~'are made in technologies and Skl"S Wthh address the lmperatlves of envnronmental i
S 'sustalnabrllty - : . :

Predlctable and consnstent enforcement versus the ‘mere exrstence ofv \

- “environmental requirements, is critical to the creation of markets for innovative.
o technologres Strong enforcement policies are required to provide a "level playing field"

among competing firms, and a degree of certainty regarding government policy direction

-in-order to justify long-term investments-in the development and adoption of pollution -

-prevention and resource-conserving technologies. Finally, standards which anticipate and .

'lead international trends also .can have the effect of provrdlng a strong "home base"
"~ market in which technologies ‘and. servrces WhICh wrll eventually be requrred in. export :

markets -can be developed

'ii) Performance:Standards, Forcing -Technology and 'Fa'cilitating lnno'vation

} The use of performance standards in envrronmental polrcy is becomlng

' .mcreasrngly common in the United States and Canada. Significant examples include the

"Maximum Achievable Control Technology" emission standards for 189 toxic substances

10 be developed under the 1990 amendments to the U.S. Clean Air Act. The "Best -

Available Technology" based effiuent limits, incorporated into the sectoral regulations -

. developed through Ontario’s Municipal Industrial Strategy for Abatement (MISA) program,
. -also are expllcrtly stated to be performance rather than desrgn requurements i

: However the applicatlon of standards Wthh seek performance beyond the reach ..
~of exrstlng technologies is much rarer in Canada and the United States. In the U.S. the

strongest.example has been the automobile emission requirements contained in the 1970

‘Clean Air Act. Some of California’s air standards also have included significant technology -

. forcing- elements In Canada, the strongest example of the use of technology-forcing -
" regulations is the successful, recently - completed Ontario - Countdown Acid Rain
- Program,'®® Recently |mplemented federal and provincial regulations related to the

E -phase out of ozone depletrng substances also lnclude elements which may force the
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,,development of new technologres 1% The approach has been recommended by the:

International Joint Commission with respect to curtailing the discharge of persistent toxic

substances into the Great. Lakes, through- the - bannlng or phasing-out of the use,
generatlon and release of: persrstent toxrc substances 97 :

A number of additional proposals have been made to facrlrtate the development

and adoption of new environmental technologies. It has been widely observed that the

* design of existing regulatory requirements often reinforces decisions to adopt traditional

end-of-technologies, as does sometimes the desire of officials to support the use of

technologies whose effectiveness is well demonstrated. "Soft-fail" approaches have been

employed in the U.S. to facilitate the use of new technologies. However, this model raises
the possubrllty of enwronmental protectlon belng compromlsed in the. promotlon of new -

o t»technologles

Consequently, the establrshment of mdependent evaluatlon and verlflcatron
processes for new technologies, provrdlng both .purchasers- and regulators with
assurances regarding their effectiveness, - have been proposed as an alternative.

~ Programs of this nature are currently under way at the federal level in .the U. S. and in:

California -and Massachusetts. A certification program has been suggested in

~-Ontario.'® However, it has yet to be empmcally demonstrated that approvals are a

. significant barrier to the introduction of new environmental technologies in Canada. In this
- context, it should be noted that Canadian officials have much greater dlscretlon in the
drafting of environmental apprdvals than their American counterparts ‘

Furthermore given the experience of the Canadlan federal government’ s “Ecologo"

'program safeguards - would have to be established to ensure the certification

program’s integrity. Serious concerns over government liability if a. “certified" technology -

fails to perform also have been raised, This consideration appears to underlie the

 Massachusetts governments reluctance to describe its STEP testing and assessment.

- process as a state "certification” program, as well as the limits which the EPA has placed
~on its ENnTICE program. l_labllrty |ssues should be examlned carefully before such

o progra'ns are mtroduced in Canada.®

) Ensunng Enwronmental Law Enforcement

: The lmportance of strong and consrstent envrronmental law enforcement effortsin.
" the development of new environmental systems has been demonstrated by Ontario’s

experience over the -past decade. The strengthening of the province’s approach to

- environmental law. enforcement from ‘1986 .onwards, through the passage of the
' Environmental ‘Statute Law Enforcement Amendment Act and the creation of an.

lnvestlgatlon and Enforcement Branch’ within the Ministry of the Envrronment has been

identified as a major catalyst for the development of environmental management systems . -
~within affected flrmsz"2 Indeed, in a 1994 survey of Canadran businesses, 95% of
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- respondents ldentlﬁed the need for compllance wrth regulatlons as therr pnncrpal' |
IR motlvatlon for the estabhshment of envrronmental management systems

- Unfortunately, there is evidence that Ontano s commitment to a strong regulatory o
~approach to envrronmental protection may be weakening. Environment Canada and the
- Ontario Ministry of the Environment and Energy have recently entered into a series of
7 pollution prevention voluntary agreements with key mdustry sectors, including automotive
"~ manufacturing, automotive parts manufacturing, metal ﬁnlshrng and chemical producers, -
over the past two- years. Canadlan government and lndustry participants in the =
..~ agreements argue that they provide a faster and more cooperative means of achieving . _
- poliution prevention results than traditional regulatory approaches. The federal and ==
- Ontario governments lndrcated therr intention-to -continue pursuing voluntary pollution = :
. prevention agreements with various industrial sectors, in the July 1994 Canada Ontario =~
= .Agreement Respectmg the Great Lakes Ecosystem . : N

However thrs approach seems- unllkely to prompt srgnlfcant technologlcal -
innovation related to pollution preventlon through the reduction and elimination of the use,

generation and release of toxic substances, on the scale necessary to .ensure

~environmental sustainability. The affected industry sectors are unlikely to volunteer to .~

. _achleve goals  significantly beyond. the capacity of existing technologies. Were such :

commltments to be made they - are- lrkely to be at the margins of the flrms R
S operatlons ' : : : : :

T ) Recent Regulatory DeveIOpm'ents"infthe U.s. and ca.nada-‘f-Acomparison

The status of current Canadran envrronmental regulatory actlon llkely to promote |

‘ envnronmental innovation, is mixed in relation to the situation in the U.S. At the federal = .

" level, regulatory initiatives likely to' increase demand for pollution prevention technologies =
" under the Canadian Environmental Protection Act (CEPA) of 1988 have been limited to- -~
.. the areas: pulp ‘and paper mill - effluent,®® and the phase-out of . ozone -depleting
- substances.?® . Furthermore, the federal initiatives in both  areas are weaker than.
~~ concurrent Ontario requrrements although the ozone depletlng substances’
L regulatlons Iead the equrvalent provrsnons of the 1990 U.S. Clean AirAct amendments .

The llkely lmpact of the. Chem/oal New ' Substances Notlflcatlon Regulatlons '

) promulgated under CEPA in’ July 19942°8 on the development of pollution prevention
° technologies in ‘Canada is uncertain.. The federal government established a National

- Poliutant Release Inventory in April 1993, based on the U.S. Toxics Release Inventory

. system. However, the Canadian  program has been. criticized “for . being - less

comprehensive than the U.S. program ‘and for havrng much weaker provrsrons related -

- to public access to information.?* In general, further regulatory action by the federal = .
- government, except in relation to substances which are considered “toxic" for the.
‘purposes of CEPA hlghly persrstent extremely bloaccumulatlve and predomlnantly




_anthropogenlc seems unllkely 210

. In Ontarlo, wrth the exceptlon -of the control and phase out of ozone depletlng‘ o
- substances, and the now completed Countdown Acid "‘Rain program, there are' no .

significant regulatory initiatives under way, related to air pollution. A program to establish

a comprehensive system of toxic air pollution control regulations, announced in 1987 as "
* the Clean Air Program and similar to the: requrrements of the 1990 u. S Clean Air Act . -

amendments has not been pursued

There have been no srgnrfrcant regulatory rnrtratrves related to the off-srte dlsposal | ,;' ‘
of liquid industrial and hazardous wastes in the province since 1985. The need for action -

in this area has recently been emphasized by the Ontario government’s decision not to
‘proceed with a hazardous waste treatment and disposal facility proposed by the Ontario
Waste Management Corporation.?'! The province has indicated, among other initiatives,
its intention to develop new pollutlon prevention Iegrslatron to deal wrth hazardous
~ wastes. 22 -

With respect to Greenhouse gas emissions, a draft climate change action plan

~ released by the Canadian federal and provincial energy and environment ministers in

~ February 1995 has been widely described as a major disappointment.®'®> However, the
~ Ontario Minister of the Environment and Energy has stated that the Ontario government

- is "working to take Ontario as quickly as feasible to stabilizing greenhouse emission levels

and to a 20% reduction and beyond.”* This statement places Ontario ‘ahead of most.

other provinces and the United States,?'®

although the provrnce has yet to develop an
, actron plan to lmplement its commrtment Y :

The provmcual Munrcrpal lndustrlal Strategy for Abatement (MISA) |n|t|ated in 1986, . ,v
- was expected to have a major impact on the demand for water pollution monitoring; and

“control and prevention technologies. However, the program has progressed more slowly

‘than anticipated.?'® Furthermore, the effluent. standards adopted under the program

have tended to reflect Best Available Control Technology similar to existing- standards

‘under the U.S. Clean Water Act. The pulp and paper sector regulation contains a weak,

“technology-forcrng" exception to the 'pattern with respect to organochlorlne
dlscharges I ‘ R :

Ontano has been relatively actrve in mandatrng munlcrpal resndentral recycllng

” g'programs and requiring the source separation of wastes from IC&l sector waste
generators.. However, the issues of the long-term funding’ of resrdentral recycling

- programs, the relative roles of recyclable and refillable beverage containers, and diversion
.~ goals beyond the next five years, remain unresolved. The province's efforts at market
‘ development have been limited to supporting voluntary initiatives along with - some

‘ procurement initiatives. Much of the recent strength of markets for secondary materials =

" in Ontario®'® appears to be a result of the impact of existing and anticipated recycled
~content requnrements m the Unlted States partlcularly wrth respect to fibre and plastlcs
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i Ontarro s new ban on incineration and energy from waste facrlltres appears to have )
. . - played a significant role in securing supplies of secondary fibre for Ontario recycling mills. -
' _The shortages of materials which some of these mills are now facing would be even more
s serrous if they had to compete wrth energy from waste facrlltles for secondary frbre

- Canadian mrtratlves related to the remedlatron of contamlnated sites have been
L weak partlcularly in comparlson to U.S. initiatives under the Comprehensive .
-+ Environmental Response, Liability and Compensation Act, the Superfund Reauthorization
and Amendment Act, federal and California defense conversion programs, and the:
" various state superfund programs. Significant strength’ in the area of environmental
 remediation has emerged in some U.S states as a result. In Canada, questions of the
’fundlng of remediation for orphaned sites, the establishment of the extent of the liability
‘of - potentially responsible parties, and .the development of clear decision-making

- .. processes related to the approval and regulatlon of sue remedlatron are. strll to. be
'resolved rn many provrnces mcludrng Ontano o A :

Notwnthstandlng these weaknesses |n the current structure of Canadran’_
envrronmental standards; significanit opportunltles to gain advantage in the environmental
~ sector may emerge as a result of recent developments in the United States. It is clear that
‘the pace of environmental initiatives in the United States at both the. federal and state
levels is likely to slow. over the next few years. Indeed in lrght of the results of ‘the -

- November 1994 electrons srgnrflcant retrenchments appear to be areal p033|blllty Under
. 'such ‘circumstances, - continuing:’ |mprovements in. Canadian standards will provide
- environmental firms with a "head-start" over their American counterparts, in the Canadian k
. domestic market, potential export markets and; ultlmately, when supportforenwronmental o
o lnltlatlves is re- establlshed in the United States as well L '




Recommendatlons ’Demand COnditions‘ o

1) - ,The provmce should proceed on performance-based regulatory ‘
- initiatives in the areas of air pollution prevention and hazardous and
llquld industrial waste reduction/elimination. The regulatory = '
"requrrements should rnclude technology—forcmg elements. .

. persistent toxic substances identified in the candidate substances -
process as per the recommendations of the International Joint
~Commission. This might be achieved through the recently proposed
‘ pollutlon preventlon legrslatlon . _

3) The provmce should resolve: fundmg issues for resrdentral recyclmg
~ programs and articulate provmclal waste diversion goals past the year
2000. The current ban on new mcrneratron and energy-from-waste

\facllltres should be maintained: o o B

4 The province should develop and |mplement a plan to stabrlrze :
' Ontario’s CO2 emissions and move to a 20% reductlon and
, beyond as soon as possrble ‘ :

}5') " The provmce should resolve outstandmg polrcy |ssues wrth respect to"
' v contamrnated site remediation including: - ,

*  the provision of a clear decision-making process
* _  the funding of "orphaned" site remedlatlon, _and
' ‘*v . the assrgnment of lrabnlrty '

6) “The feasrblllty and |mpl|cat|ons of an envrronmental technology
o performance verification process for Ontarlo should be explored o

’2_)' V Market Access

US government efforts to development export markets for the. Amencan

| r.enVlronmental industry are extensive. In addition, segments of the Ontario domestic . .

market continue to be dominated by foreign supphers In light of these considerations,

~ Ontario’s. strategic focus should be on the strengthenung of ties between the -
- environmental industry sector and ‘the domestlc market, rather ‘than on ‘export

development. This reflects the very strong consensus in the literature on environmental

» industries, that export markets for the sector, flow from a strong domestic "home base"

- ;‘_ market

| 2)  The provmce should proceed on cross-med|a bans and. phase-outs of R

An |mportant component of the development of the envnronmental mdustry sector

and the diffusion.of the skills and technologies it can provide to the wider economy, is _' -

establlshment of effective mechanisms for linking environmental firms with lnstltutnons and

- enterpnses in need of their services. The establishment of directories of firms in the sector -

isan essentlal basic component of establishing market access in thlS context. Directories,

- such as California’s, which provide. contacts with firms on the basis of their ability to -
" provide specific skills and. technologles seem partlcularly useful for both domestrc and =
Iexport purposes . S , _

Some states most notably New York and Washlngton have also begun to prowde,_

o more’ ‘active market access services partlcularly through the operation of computenzed o
- brokerage ‘and clearlnghouse functions, for the marketlng of secondary. materials

- collected through:municipal and IC&l sector reuse and recycling programs. The recycling

= markets directory currently under. development by the Recycllng Councrl of Ontano may

e provrde a means of meetlng thlS need in Ontarlo o : :

Flnally, there is a potential to Imk mdustnal pollutlon preventlon waste 3Rs and

. energy and water efficiency technical assistance and extension: programs, to the
- development of the environmental industry sector. Technical assistance and extension.
~_ programs. are typically targeted -at the identification of potentlal process changes in -
+ . industrial operations which will prevert. pollution, reduce, reuse or recycle wastes, and use’
-+ water and energy more efficiently. These programs might be refined to include reference. -
~.to directories listing environmental sector firms which can provide the services and
- technologies: necessary to exploit these opportunrtles The Ontario MoEE's Green
- Industrial Analysis and Retrofits program may provide a'good. model for. such lmkages
e No comparable programs are offered in the United' States ‘ :




-Recommendatmns* R Market -Acce's'sf -

7 The provmce s Market development programs should be focused on the
- strengthening of the ties between its environmental mdustry sector and -
*the domestlc market, rather than on export development :

8) f The provmce should. facllrtate the development of a comprehenslve
'~ environmental rndustry dlrectory similar to that produced by the state of .
Calrforma : L . o A

9) | viThe provunce should explore the possnbrllty of establrshlng or . ,
~ supporting an on-line brokerage system for the marketing of secondary -
" materials slmllar to that in the states of New York and Washmgton

'1(')') . The province’ 'S Green lndustrlal Analysrs and Retroflts program should
- be mamtarned and |f possnble, expanded -

- 3) Removmg Economrc Barrlers

l) | Support for Envrronmental Technology Research and Development

As noted earher the llmlted capltal resources of some envrronmental sector flrms '
“has been identified as.a barrier to the: development and commercialization of new
~ environmental skills and' technologies. Substantial programs to support environmental "~ _,
= technology research and development activities, already exist in Ontario and throughout -
. Canada to address this need. However, most of these- programs are poorly focused; and
. the bulk of their support appears to go the development of tradmonal end-of—process
envrronmental technologles : :

Th|s approach is lncon5|stent wuth the technology development and drffusron

L functlons of the environmental sector which have been identified in this study. Public
- support for research and development activities within the environmental technology and -
‘services sector, should be directed towards the strategic technologies which have been

. identified as essential to the process of restructuring the: Ontano and Canadlan

economles for enwronmental sustannablllty These |nclude

Cx -pollutlon preventnon deﬂned to lnclude input substltutlon product reformulatlon o

' productlon process redesugn and m process recycllng,

* non- hazardous solud waste reductnon reuse recychng and compostlng in the

, esrdentlal and lC&l sectors

1 Recommendatic;nsﬁ e Support for Enwronmental Technolog Research and -

| [11:) 4 Support for the development of new enwronmental technologles and

S v.1'2) - Support should be provided for the development of new skllls and

| energy. efﬁclency in the resrdentlal and lC&l sectors

o *'alternatlve (non-nuclear or fossnl fuel) energy sources N
L ; "water eff cnency in the reS|dent|al and IC&I sectors and
ox fenvnronmental remedlatlon and restoratlon

Partrcular attention should be glven to the pollutlon preventlon 3Rs, and energy'

' and water efficiency needs of small and medium-sized enterprises, as such firms typically -
. have alimited in- house capacity to develop technologies in these areas themselves. The
' Massachusetts STEP program review panel process may provide a useful model for the -
targeting of support for emerging environmental technologies. The use of tax credits for

- . this purpose should be avoided, as they are difficult to target and monitor effectively.

. . Grants might be provided for basnc research and development activities. Support for

commiercialization-stage activities sholild be limited to loans. A revolving fund, such as - |

that employed ina number of: states would help to limit potentlal publlc |labl|ltleS

Development

* skills should be focused on meeting the needs of small and medium
sized enterprises in the areas ‘of: - .

~* __ pollution prevention; - .

* ~ municipal solid waste 3Rs; o

*.. _ alternative energy sources (non-nuclear or fossﬂ fuel), and
Tk o ]

. energy and water efﬂclency

‘ ,technologles in the area of environmental remedlatlon and restoratlon B

13) 'Support for the development of new enwronmental technologles and

- skills should be provided in the form of targeted loan or grant programs '
_ forresearch and development -and loan programs for . ,
"commerclallzatron The use of tax expendltures should be avonded

i )‘ Facrlrtatmg the Adoptlon of Env:ronmental Technologles .

" The limited capltal resources. of many small and medlum snzed enterprlses also has
been identified as a potential barrier to the adoption of pollution preventlon and resource

‘ conservnng technologles by such flrms However |t is W|dely held that subsrdres for

-




~ investments in environmental technologles are of lrmlted effectlveness and clash ‘with
the poliuter pays principle.?®* It also has been noted that the most important subsidies
of this type in Canada, the Accelerated Capital Cost Allowance (ACCA’s) permitted for

pollution coritrol equipment provide positive incentives to adopt end- of-process pollution

control technologies, -as opposed to pollution prevention systems.?® Furthermore, the -

beneficiaries’ of such programs tend to be large .enterprises, rather than small and

medium sized firms which face more serious capital barners to the- adoptnon of pollutron _4 '

preventnon and resource conservmg technologles

* The termlnatlon of the federal ACCA program by 1998 was announced in the
' February, 1994 ,budget22_6 The Ontario program should also be-ended.: In the future,
- support for the adoption of new technologies, where provided, should occur in the form
of loans, and be targeted as is proposed; with research and development supporttoward

. the needs of small and medium-sized firms in the areas of pollution prevention, waste
3Rs, and energy and water efficiency. The provision of support could be linked to audits

‘carned out under the Green lndustnal Analysns -and Retroflt program

Loans to support to adoptron of new envrronmental technologles and Ioans and

: grants to support research and development activities could be provuded ‘through the
creation of a dedicated fund for this purpose. A surcharge on landfill tipping fees, charges .

- on the purchase or dlscharge of substances identified as posing environment or health
. hazards might be employed to finance such a fund As . noted earller flnancrng
~ - mechanisms of this nature are widely employed:in U. S. state pollution prevention®’ and

- 3Rs programs. Even a modest Ontario charge could generate significant revenues. A

- $2/tonne landfilling charge, for. example, could result in revenues of $10-15 million per :

'year. Charges on the use or discharge of certain’ chemncals such as those proposed by
the Ontario Fair Tax’ Commlssnon Envnronment and Taxation Worklng Group, mlght
' generate similar results ' :
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. -Recammehaéﬁans‘fﬁ _ Factlltatmg the Adoptton of New Envuronmental
- 14) | “The Ontarlo ACCA program for pollutlon control equtpment should be

) 1 5.)‘ > _Support for the use of new enwronmental technologles should be

Technologles
~_terminated.

.- provided in the form of loans and be targeted at assisting small and

~ medium-sized enterprises to adopt pollutton prevention and resource-
S conservmg technologles The provision of support could be linked to

o partlclpatlon in the Green lndustnal Analysts and Retroflt Program

16) "Programs to support the development and adoptlon of new

- environmental skills and technologies should be financed through a
-~ dedicated fund supported through the imposition of a charge on
" landfilling and the use or discharge of substances identified in the

MoEE’s candrdate substances for bans or phase-outs list. -

4) Towards an Envnronmentally Sustamable Economy

The development and dlf‘fUSlon of technologles and sktlls ln the strategrc areas of

} . pollution prevention and resource conservation will be critical elements of the process of
. restructuring the Ontario economy for an enwronmentally sustainable future. However, in

order to complete this process, long-term reforms in current public policies related to°

" natural resource extraction and processing, will also be required. A move towards the full- |
cost pricing of resource extraction and processing activities will be a central element of _
‘these reforms. The. removal. of - dlrect and indirect federal .and provnnc:al subsrdles for ..
: pnmary resource extractlon wrll be an lmportant first step in this regard S

“In addrtlon the externallzatlon of the envnronmental costs assocrated with these»' -

actlvmes will have. to continue to be curtailed. This- can be achleved through the

B appllcatlon and enforcement of stringent regulatory requirements regardlng the use and .
- release of potentlal pollutants to the public’s air, water and land. The use of various forms
- of environmental taxes provide a further potential means of achlevmg the rnternallzatlon
~ of prevnously externallsed envnronmental costs of productlon o :

‘The transmon to an enwronmentally sustalnable economy Wl|| |nvolve SIgnlﬂcantj_, '

e .changes to the structure of industrial-consumption oriented economies such as Ontario’s. L 2
. The environmental industry sector has a critical role to play in the process of restructuring -
-for sustalnablllty through the development and dlfoS|on of pollutlon preventlon and
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| »resource conservrng Skl“S and technologles These skrlls and technologles wrll provrde

| the means by which society can meet the lmperatlve of environmentally sustainable -
development whrch ensures the envrronmental social and economic well- belng -of its .
, members a -
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