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TRADITIONAL ENVIRONMENTAL INDUSTRIES 

5.1.1 ̀.,PtOfile:i.itMaillt;,Enviroquientici) FirOs:, , , „ , _
INDUSTRIES SERVING THE POLLUTION PREVENTION MARKET.

GRowIl'G GREEN co.14$uSiEg CONSCIOUSNESS  •
gObt,ikfogy-TgENi*-- 
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rhissiudy of :C.E. § examination of its role as a community-based

elielOjintent indaL-'.interinediaty. -sUppOrting-,.,,.,. • - --; -
Ustainable development As Ron  rh.illiPs;CErs.,f9nOder and Prciiclentv

oteg.(PhilliOs-10.93; 10)::

;We have struggled with, eceinginie,';dii?qiciPitit-fron1:11h;i14 64g.

creating -•obnpinie, opportunityrs :affinning;4001-:̀  Ownei.'shO, and

et'rntiot!of::rEsources, cultural diversity, pitenieniof businesses

thatare compatible with the environment We have-,so-aght to establish.q.„
ink 1*-13i7oen- the bitiadir' concepts -6  sustai,thbiity on the One hand, and..
•eco-nonlic, development on the .other

raditiOPUily" haS' sliPPOtted' small businesSee&s 'a:vehicle to piavidejobs.

and create IVealthiti` rural Maine %•-Coninuinitiesthrotigh.., financing and .

-techniCal -Pisistance.,)

At the same time, CE! 
,

as:hadan -important relationship - with

;natural environflient Many:: Of oni.erly:IctorO'projects.focused on ad,c_hng--.

value to Maine's natural resource-base These included shoteside value-

added processing alici.-niAirketiiiefacitifjej/tcy support small, family fisherman
and cooperative storage marketing facilities that and collated

produce from family farms,to sell to',1arge-VOlunte_ Custothers., f The

enVirOlitnentPOndnStrieS 'sector is :'COnsiStenIvitth:OUr interest.in sustaining

ople`,:)4piilieS,Und'etnittntniitieS-;inc,bitSineSSeS.that also in-stain the natural

environment.,

J; From'• ° 
. .i-n -  experience  launching:sed 

- , 
e- 

work as a practitioner P„.- , 
resources to.

749F 
that 

can expand r.e 
- • 

'

have found o

also'aCtivelk,enga;engaged in state ,
: theses:

ietbit;`alid.:.00t! a favorable 
investment 

‘,717, 

environmental study s_ Faiis:‘;`'..1-41 
interventions and 

an • 
-Ksctinoerss-.. 

assistance
development- 

business 

suggesting

1.1 ''.rt 
'00•
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Enterprises, -. (CE!) undertook a• market scan Of. Maine

environmental iiiduStriei with a planning grant from the Aspen Institute, in

Washington, D.C. The study, is a: first -step An advancing, discussion -Oa

whether:: and how state --policy._;'should-,,supPort -emerging environmental

indiistriesis-a targeted economic development

Targeting ;environmental .industries:is'surrentlyi.,,an:idea,in good currency;-

,both in Maine and nationally, for several reasons .First, yarious'

.-entironnientatindus'4:segMenti haYelieed:ir8Wiiii:fasteithan the eCOnOmy'''

as a Whole:,'SeeOnd,'enyirOniriental.: markets ;are-lield,•up as a.. potential for •

defense dependent firths that .are looking tite:OnyOrtJfti.conimercial' Markets

Third, these industnes create 

:
. ,

jo1A.;-, and in. Softie' eases,- inbre-E.job - thalfrthe

'Partindustnes they replace

.,ottli-p,:dif604y_id-taiteiing,...e:nyircinnie-ntafindniii•W$-,..0.'de.fininethOn;

they transcend tiaditional standard indUstrial, COdes--.:(4C):Of-th,:tOcineth)-

Ip this study, environmental industnes afe'Aefinei'l broadly as

firms that produce )products, -; orprovide services that are

;involved wish the ofoiyi:thel prOviiiph of: energy

opi-441ter*itive. sources, the tOryeryafiOri-,-Of:riastural, resources or

industrial ;;rnateriali; the.,,:tediietiori:.Orpiet;entiOn=of pa:co:ton, ,the

• disposal or *000k,- Of-,1,vg*s:and*zdi4o0 materials, the

..10tbratiOri, 'i:he'_epilr,Oilm,01E-4iiit.0-:iejourOi, or the production of

•`!eiiiiirOnirienta,1151:1;safe'' firOdyW' ' s:
• • , - .

Even within this brOad-:

• necessarily intuitive .--s' Many technologies that use resources More efficiently,

and reduce the use Of-matepals, or 'energy'. have a ,positiye, impact on,the

-environment :and-,COuld be considered in enYirOnmental -technology; 'such. as

•

 -

tcomputer,techaologies,,,,advanced7composite. materials, precision fabrication„

or thiniaturization:technologies that produce on:;a.sinaller s.cale,antlAise

energy.' Thus, a *a§f Eange of technologies, that lead tot;process' and product

redesignse-4ridt'subStituie 'technOlOgiei.-OrliiiteriaFinpiits into the lirOauctioti;'

.roCess',are'•eiYirOnMental'AechholOgies,



Data Were",Colleated-fiOin-secOndaty,' literature, on: enyitonnittital industries

'and. from variotis 
• , ,  . . , • • • •

agencies, nanpiafits the

industry in Maine and Unstructured personal and phonç.

interviews were with key management and inai*etink.peol4esit, Maine

iiiik: in ',order,* gain, k better understanding of their.,,,prOdUCts,-,

:OppOritinitieS':041'1*.ifietS.1O :grOy2ith:' The study thedoininant-

eidSting,,‘teefort'''Of Maine's environmental industnes that serve pnmanly

pollution - conAr94'::retnediPrti'ani-r*itd recycling markets also begins to toOls

at firms serving pollution prevention markets 
,

•„, ..

1.2 Key Findings

• nVironmentalAnduttties are Oven by regulation:

Regulation, , ,or;the threat of regulation,. creates thentarkOt:.-fOr:ienietgin

environmental products ind'ser0Ces;';:_!, the.: ilowiiode isthat investment in

thete.:incliiStrieS:ii.:'altO.:tubject!tO?theuneeitaintie&Vf fickle governmental

policy, changing regulations, or lack :Of enforcement of regulations.' For'

example, passage 'of the Clean Air Ad: ;prOinitd a boon in. pollution

sprey-etitidif:teelltiolbgiet.; :yet ipproPriatiOnt, lagged 'affecting ,enfOreement,Of,.

,the regulations Subsequently the :market has not niet e •

.11,10,0,try and:Jagging', recoy-

F.c.:§#1ink to:t.!*.,pitlrOqiti,e_iyal 14400 ',104.rn4L(Eiti); a leading industry'

6144 1.intiustry:groirtkA0 declined since the. peak 11-.1.;,.peiCentoverall

TON'iirth- ratesfrOni'1988*.1989„, 1n.‘,198996,, iii'dustry,griiiithT**0;5:

but only 2.2 percent 'in 1990-91: It. rose again to .3.9 'percent Jo,109.17504:1JO

only4„ 3:1., percent :*i5:092:,p1..,:--.7:11e-, itowciii*ii--i.tptiots.tko..,140...cs,siOil:::#0

• cutbacks in:both PiibliC.ind`ptiyate 4ettots; ;Finns were experiencing tougher

• eoinpetitiOncand'1OWer;proOt. patios: Nonetheless, the-groWth'fafe, exceeds

the ':Oyerall, t‘Opereentigrouitii: rate Of theiatiOnal,economy. . Overall growth
is expected t4:-.i‘_.n.r.'er'age..,..-46.tind:,-4 'Percent 't•Ver the. , next five years, with

considerable variation h6t-vi,een segments .(Eig April 1994)

, .
•• 1993 survey of e Department, of Ec.onoinic Community,
velpinnent found that, 81 ,percent of, respondents, were service, firms,. with

nirifonthe.ntal engineenng and - -consulting .' the . most common service

rovided.-.



• The Maine environmental 
.66.milik° is 

-!1.1:zge6''...cs9atninPraetteitdiv7witil-

-
services markets: 

ngine:61iilg19:•5.nihs. r'stites; ". 

Localanal 
_

,
entrants Jfissin, 

ht new markets dunng 
the, 

reces!?11.

es Of engineering.firms that

4:6*rates

laboratones facejiffsou 

competition from national ,

.• 3
• 011iition prevention and *a* rediiCtiOn4irelhe long-term growth area

for "-environmental, technologies,

-i'dce0= and prevention -teehnolo e -fastest, growing: segment. ofthe

nvitonnientat;-, industry:. - a'percent groWtli: rate, .in 199293. As

increasinglyenvironmental regulations . emphasize pollution prevention and

Waste< reduction, grOWth:- Opportiinities:,,Shik' 'tie pipeline!

-cleanup and remediation solutions to the kpreventative ‘: end.. 'bf ,:the

environmental continuum .These'.incloWne*-inannfacturingteCtinolOgies;

.n"iiterial..siihstitOtei; and:green:01010er; products and services

Pollution prevention ..,,piodoats,-JeohnOlOgies and: ,,services--:, displace other,.

segments of the environmental industiy, such as waste disposal, incineration,.,

cleanup and remediation, as is already evident in the competition of landfills

and incinerators for a decreasing waste stream However,new #farkets'.,in

environmental strategic management are emerging for,: engin

consulting firms to assist generators of wastes in asSessinvthe life, cycle

effects of theft' manufacturing processes andimplementing' manufacturing

process changes

• 9..P011iition.OreVeAtion market:is defined

The firms genoTaprig'ci*fes,':, Cro*er:-1.h.!oolc.0 to-e,optsi0-'seOces--n
technologies, $4t.tlieSent-tO*hich'they;opi,tO.̀inakeviignifiCant-Changes in

their piiidii-CtiOn, ptoCeiteii or C')?.:"*h4i/degip-e' those changes are :Made.in-

house rather thantechnologies,, will influence

the sCOPe-_Of the market Furthermore, pollution prevention can .;encompass

Clianges--., An< process, technology,. prOdOet:-. DT "i:;strategic management.

Management consultants COnSidianti:and 'construction engineers - that are.nOtneCesiarily

considered environmental "COM te'intheSoniarkets..

_
IdentifiedOpportunities  for Maine Finn.,."

•

n •

Expansion of erns lona ,markets is considered the .major, growth area

or..: :traditional ::-.environnientaF. consulting/engineering ;firms': .and-

anal ica0abOratorie*

The ability of 
. °

Maine-y,CoMpanies,t0=',enter foreign Markets is limited

unless they are partof larger consortium The Maine Alliance is helping to



,
Oinfan eniirOnniental:trade.attOCiation Of Maine firths based on the model

of the Boston-based Environmental Business Council

• Environmental data',iiiiinagementis a_grOwing.Yet uncertain market.;

Requirements for firm's to report to the government their use and ditcharge..

Of .tO)Oes ,and generation :or hazardous -wastes ̀ are. CreatingrOppOrttinitieStO e

clev_014 chemicals, enVironmentaF,:softW' are and data

managemeñt Waste minimization and liability Contathinatidni as well ..
emissions tholtoriag-thiciwthe clean ;Ai,t• Aet, are also -:driVing OrpOrate,.,

:"- • .. ,

interest in environmentaldata management systems This '...indiittrY-, is'still

young and volatile; . nonetheless,- hage:.hirdware'rthiaafacOrOi; ,accounting

firms, defense contractors, and Other, large .corporations have entered the

market.- Several l "Mainel';erigineering firms and software ' companies are•
• •

'finding niches to enter this market:7'_

• Environmental . requiring :Wetland ,mitigation are, creating.

markets for cultivating wetland plants
. „ ,

, 

The. Department àf Transportation .is the iatg-p# contractor for - wetland te,,"
. creation and?in the)latt-three :Years -has-vent:about wetland-

•MitigatiOn projeets.aCrots the elioWeyer;, .„ , ,market poses substantial„
,market risks because ;Of long lead time to - grow the :plants. and -419teatiar:•,

fickleness :- Of :public "derriapd% fOr*etland plants, '-it ,,nOt:.

,,COnttinC and the , long-term benefits 'of Wetland ieinediatiOn Iiire not been:i

• eternuned

• . .cling.tharkets are limited due to Maine'SloCationsand size
LT

High',00g65,of:*4*,̀,4iiiios41.,-41Ong with state regulations Piandating::)941,-

-recycling have created`e).cpanded ,ttipPly Of2recyCled:thaterialt,,e.,::lteCycling,

pikever,Y,Conipetes--:Wiitk•-e34stiag;incinerator 'Oct landfill facilities. When

aced with a reduction in,their Witte: ttream. due to recycling regulations and

the feCeOion,:thete'facilitiet reduced : their tipping fees and in some caset-

haVe-,Madeit, MietoPotiiiCal to recycle,— •

The supply of potential recyciables still exceeds the demand for ' en

roduett.,:.Maineit at a disadvantage in Stithatthiag Markets wing teCyClablet
edayse,Of its low - population': density- and, distance from container markets.

'Nonetheless, fiecyciinepOti'liaSed„"On, . . , . .”, • „
. existing industnes and customers, -particularly : COMpott,:- research and

testing, services and related manufactured products, jiaPer-i'de4nking,and

recycling, and recycled: tire produCts;,



Maine's technology industtieS, serving environmental Mark* are 'in •

'recovery Ocrtibbersi-, air pollution. control. equipment, -sensor and

initilaijot*tioo okkinojogiig,,advoew:tiiitpijils;;pi*cisi9ii:ffibrication;

. taclikftequency and biiiticlinology.: , •-
The eittent2to,Which Maine firms have .:arconiparative :adVantagenee

• 

.

hef-stUdYir.?4,19weNieT,,,One,likely,;:-area-.5S:in. '.:sensor and -„instrumentation.

teChnoliiiei.`:-The,UniVeriitY.-`Off.Maine*Laboratory,fOr :Surface Science and

Toeliii6i6isi;is:ietoidi*oi,,i1409441bp-fsiir'itk,i440: in sensor technologies.
'number - have '.commercialized -sensor

linitiUmentaliOni2technOlogieS,',.laj.... are in :t.lie,:-.̀-fpre-COninierdial4atiOn:;:stage-,,,.,,..„.

Onie.sOLtheie-nre'S,biOteclinOlogY.:COmpanies'that Are.:cleVeloping'7biOsensors

for the growing field testing market

. , -4- •
otentialz, ,pollution prevention market is5,pon-toxic..

•Aidi,e't'siiidis'titiiieg,(e:esnlienti--ii:OlOtiCal paint SttiPpiiig)

Maine's large defense and commercial ship building 

'

vry'gociroe_ bite:s;is,e1

ded;• 

in-

. , •
to determine market potential,

,
'Wind power is now being evaluated to meet Maine's long-term energy'

ieeds ailment energy glut'. 
;

• ,• " ,
-ei-the past few 'Years, Wind power technology 'as improved and costs fiave

ni:e dOWlisilbstantially.:,,Vtilities are the,priniary•inarket, Two wind power

:conipaniei are in the process of obtaining permits and. raising Capital. ,U S.-

,iiid,Power'fbaSechin's.california-is,,proposing,-a $200 Million dollar proje

.northwest = Of Stratton, andEnergy I Corporation : is proposing

ptoied*;Sfug4r1d4C,.

. Photovoltaics (PV) are a possible:- for renewable
. •

energy technology in Maine

:generated_ power is cost-effective for 'niche-, markets, , such f as in fatilitie&:,, ,
tat-:.are'22.reiniite; with small loads;,Of]difficult:',to: serve with conventional

technologies .PVs,are also cost-effective for, many commercial

Growing worldwide demand has been boosted byl‘finineing..fronicThe- WorldBank- •
,

-for-renewable.:.efiergy..-prOjects.,: :,The DePartinent :of 'Energy is also

investing in EV R&D with $78:--niillion.;budgeted-ii:1994;and .$94: Million in.:,

,Further growth is expected through utility companies Maine has a

least foiir  PV cOMpanies.. -- .



, 'environmentally-efficient tlectrotectinologies may. provide:-:fie

ifnot manufacturing. 9-pooTionitievr.
ntral Maine Po‘yor, around'Aht:natio

has been promoting the concept of !`edoiratts'. to entourage electricity;USe'in.-

situations iihere:electricifrdiSp!aceS. dirtier fuel ,sonrCes:ICMr.s., interest, in a

wide variety, of electrOtedinOTOgies may proVide,:;-Opportunities,'

these technOlogies pcOhlifi4nannfaetno:
. . . - "

them under licensing agreements

arriers to Expanding Environmental •Industries •

, ••
aint firm's intetviewed‘ cited' the folloNVinr barrieri that are consistent wi

e national literature on environmental industries/

Availability for 11 ---working ;:capital
purchases 

FinanCing', new technologies .- generally considered , risk; -mos, , , ,
• cOnVentional. lenders are unfamiliar with the,: e,einiOlogie-.§.-;Furthermore, :'

financiers in people, i not technologies. %TechnOlOgY ;developer*

Often lack to.„-teSt,.,;and:•:Inark4':,c;oitiniercial application

effectively.' Environmental serVice • fifths. face, „Special. problems' acquiring

ilAnOfia because they lack:SyffiCient aise.4, to '_Callateralizejloans.: • •

• Lacko market : deinand--; for, environmental products and• -
services:

. „ ,
• Many small firms faCing.. new state Toxic ,Use Reduction laws. or Clean

Act regulations: do not :have 'access to - financing to. e-, the'enecess.a

equipment or process changes In their b4SiiiesSeSi•-:

s Lack orinternakresoUrces.ror MarktkdeveloPment•, ,

Firms ,do' not haVe-i tree cleal.Ofstack:fdr'deirelOPing new "that ett;',nor,
ey:layelin;honSe marketing professionals ••'

zImperfections in the ftio*V of inforniation-:.

eneratorsthat need_ to revamp their manufacturing processesAo.)meet new. -,

• regulations fear :liability if they expose -their .,problems:- Consultants and:

,engineers; who are, close to the.-mformation and often identify market niches,.

re not entrepreneurs who will develop an briea,,,,'



Lag in market demand

malf-;:Coiiipanies.Ofteii•,laCk the internal capacity:to .asseSs.,their-i•needs • for

ensiirOnmental,(echnOlogies-̀ 6f services to new regulatory requirenients.

Businesses, government, and engineenng/consulting- firms, are especially;nsk

adverse _..towards y new, teclinplOgics.:;,-They-,want proven •technologies, not .

innovation, to solve problems : .C••t)iiiparlies:finathey-Spend Considerable time

educating their market New teclitiOlogies'ialsOtOnipete,With..exiSting Capital,

investments in pollution 'controlcaiuipment.''Markets:' for recycled products

have ,also lagged.. ,behind • -public policies-,that mandate .,government;"`

rocureinent of recyclables or recyclable content

-Inconsistent regulatory policies

anges_M-Tr4iilatory-pcilicieS. can <create a fickle policy environment and

ise'qUeii0; ijiVeStmentr‘:.uncertaiiitY.AlteirnatiVe.'energy .„companies in

particular , 'Cited' CangeS.,iii.governMent: programs and -policies as a major

• 

 '•

robleM..,'..Regulationi. of:invirdninental-.firMs., Can ',alsO,:creatc..an

• -playing :,field.; Inconsistent enforcement of environmental: 'regulations

•,":tindern.tineS the -Market- for environmental services ProdnotS....„ . ,

Other specific firms were gaps,. 111 Wqr* skills and expertise " an

high liability insurance

Provide -gap financing to assist existing -firin an
environmental technologies

continuum.° -seed equityand debt financing is needed to assist firms:.CEI

asialreadY 'destgned'a 0 million 'Green TUrid to provide gap financing for

iiiPanies:that•enhanCe..p011UtiOn:preventiOn:,1-, TheFund- is designed :to assist

sin& firths-, (e icieneiatori -Mid create :market demand), as well ai.fininCe;.'

the supply of goods ithfees by

-Financing ; .04ifs,,,, changes : in: -,Manufieturine . process, . equipment .: an

:inateriats--for'ge.ieiati3'0*hoi :ni:nSi meet ''tsjil'e.;. ise',1e.OnctiOti :1-,' clean #,i,.1-.' ' , •.-: - ..
,-. regUlatorrreqiiireMentan • .,

- . .
Financing &ms providing green products and ..SeiviceS for pollution

prevention markets, especially in, strong industry segments, such ,as...

sensors and instriiiiiintation'-



erform 'O=d*t`s'opPe I  n't* andep„. market., analysis o see new, market-, ,Ies ,
eteniiine whether Maine 'companies have-kcoMparative,adiantage.',

• . ••

• Facilitate - more interaction 'between - eneratorspotential

"environmental industries

This *Paid improve flOW.of,information' oir-environniental , problems ' an

solutions and create potential leads . for ,R&D• and commercializing new•,_
products  and technologies •

rOker, teeliiiOlogy:trinter

Maine's quality 6f-!:life is one coMparatiVe..advantage for ,attracting

•, entrepreneurs-, Working with •new*Oliiitipii_VreVentiOn'technOlOgieS..,.` A -,,good
'd'ealsOf:_11&13 andstart74,cOMpanieS,are:iii oui back dOOr in Cambridge and

Other areas ,:Of New England If Maine wants to lure itart-Op, companies, it

'needs 4.- to develop its '.:Understanding'' Of tethoolOgy. 4development .' and_,. 
environmental -itechnology,networ

. "
Other ,source :Of new technologies is; federal ,:labOratories..,:. Many -haVe

turned,t6-, eiMixiiiMental application of their technologies as part. 'Of 'effOrtic

to reinvent their MiSSion. 4.-aWay*OnridefeisedependOit: jeSearch.'21,tgain.,,,

Maine needs to develop a capacity tii'MatO ,internal capacity of -firois,--*4',

entrepreneurs with '-emerging technolOgies:._

I is already in the process Of captaining its Green Fund to provide gap

financing for environmental industries-and milli' businesses that y. • • . . • .

with environmental regulationS.. . - • •

irtherindusiry-`i:ppvt Is needed, to ,determipe.'wheth. ,er: the opportunities

identified abdve, can , be encouraged', though , the ,variois, Iinterventions '

clektibed above .: Focus groups could b convened : -the new

Environmental Business Council _made up of
•, - , • ,

Industry representatives and researchers in related areas

Generators. With 'siniilar,:manUfa'CtUrintand pollution problems and iiee

for neW-technOlOgies._-.



. . •••. • . •

Feedback : frpitt the foOtiF grpups, ean,lielp:tieternime what .activities. ref:Inge

state or ̀:;:zegionat.,yOlisuli&krt ..,and: What aetip0,, can be,. taken -through .

pnvate initiatives Findings would be particularly useful for State Office

f:EaOnMitie'L..Q60..ersioa, in ,,identifying opportunities for defense 

companies,' the newly organized s:14annfactiiiiiii-NfideA4aticin%P,artiner0ip to improve .

"technology an•tlinanagenient'*yiterrikin-'Maniifaettiting hif,histrie, and the •

Economic ii0elcip:altMg4erni .state economic

Oelcipinentplan'-alittbench marking process.



, .
As in the rest of the wintry; 'Maine is 'inidergoinia:•PrOcesS of -econpinie,F:

• - restructuring " due' to the, internationalization of the eCOnaniyi:: n new world

order resulting : in, Severe ,defense ,cutbacks, and inCreised „environmental

„concerns and Tegilations., Between 1989 And. '• 4994' Maine •;1Ogt13,200-

-niantifaCtUring lobs: (Maine Labor Market Review 1993; 'flgh.t; percent of
Maine's jobs and ten percent ',$::;C its earnings are directlY:', Or indirectly

dependent on defenie contracts fAdanii;=Schweppe and ictiroliide ,.1093;!.2):• . . • , . ,

. .
One .oppOitunityy or diversification of the econiniiy, emerging from, these .

.-structural 'changes' •is environmental industries, the fonith,,fastest, growing

-;:sector in New. ',:England and the nation in t991 -(Maine•.*Science-.,-and ,

Technology Commission 1992):- 'These!, are inthistrieE,-that-Mantifieture

envirOnthental,=-:prOducti.-and provide environmental c•services : along the

continuum of reducing, : rensingo'recycling,;.. Or Cleaning up Wastes and

pollution. ',Environmental markets result from government regulation and,

--enforcement ,' •

nvironmental industries are) also: strateg fOrecoflO1fliccoflvers1Qfl.Of

,defenSe4)epencientindiiitriei..•::They'haVe Potential ̀..for,titilizing the existing

"capacity - the metals, electronics, construction and engineenng industnes

at-ha* been, key defense incluStry.:Suppliers-! in the State, -'--A,'Intinbef,i5

tiatiOnal• defense contractors have already entered the, indUstry,in- hopes of

Capturing- ,reniediation' ',contracts .- under , :Department ; of':,;:Defense.--*:,an

,Depalurnt,OfEitergy,(8. December 1992) 
„

nvirOnthentakinduitries,diSPel some of the polanzation of the "jobsversus

enVirOnirient,debate.-.:: As money is invested to con* environmental
114nditds;. also create jobs,

.1ilicie',:jcibs-tilant.11:-ilidiistliei they 'retiilace:,Ibe,V.S.`EP,A:11-4:e4inlge-4.ili4t!,

every $500 million ,spent_i:440,;oni1:*totet, pollution control 07.e„Otei: over

:10,000 new jobs inAliiK'Country".,(DeiSeSa,'1993)i':,% 'A::recent,Study, ,of ',the,

recycling industry in Maine.,:documented that a total of 99,4 full-time

-,equktolent-iiionpfaeturing. Ong, broketingvinlity:jobS:-.‘Vere-,Created 41.1993, at

:average *age OUS 18,47,6. (O'Hara : et.: al. 1993) Research ShOiVS,' that

energy . conservation 'technologies- cteate, more •jobs,..tiiin':,traditignit energy

$eetois.j In theAliondo4uring -4eetot,`:.envii,otech fitin.- create :skilled ° an
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Finally, industries contribute' t6 Sustainable -development..

,practices preventative: ,

approaches'. and technOl-ogieS'that:iedude",4)011iiiiOn'and'Wisteii.ar the SOUrde

begin to overtake cleanup: and disposal technologies prevention•:'

'and Can; also reduce business casts and :increase ''efficiency-:

and competitiveness,

- • 
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Task'P9fe.
9befensc'RealignmentEconomy is looking at

environmental industries,
strategy.•iler-4*IPe

iakeMPR 
rwae convened 'a in the fah of442.

6okMarkqmiveleYTP 
productsat  nt for recyclable  

The te‘,'J planninvOffice. and :Main-CS- DepartMenf of te04-omic: and

Community Development,(DECD) have played the strongest =rolesJ i

organizing intial meetings to form:a ''-trade association ;'•'' to expand

environmental -Andistriek-• and ••• take , ,:,advantage - 'ofr new export .Market,,

contracts - for the tio400 of :Loring'AifFlorde 
Base in Presque Isle. • '

Federal s • are becoming -available for-'developing new envronmental

technologies , • and ̀• new doinintrcial - 'Markets under • the. ,National Defense -••

Authorization Act and .the National Competitiveness4ct., Furthermore,

Clinton : adininisiration has specifically singled • out environmental industries• f •

aS %OR emerging :opportunity at so suPports-' e country's environmental- , • ••

Efficiency scenario led to more jobs, higheiand margna!ly higher GDP
throughout a ,IiicijeCt:ea;p0195.F.;t4":20: jr.:0"its,2::::i*Se;<rcs_u4s-viare,-,iilie to the relatively low

labor intensity of traditional'energy seäors.(coal, oil and gas extr4ittiOTri-tOel

electric Energy conservation nio'n:$ •

that consumers shift purchases from tie energy- supply sector to other S ctors . of the -

econoniy.that employ more workers per, dollar invested. See Geller, DeCicco andILáitner



If aine...ig, to build, on its current strengths, in envirOnnientalindustnes,an

capture resources tO,desiekipjl*'w en*AtOi.imentl'iePhticil9iiek-'40-tharki";
public and iniv,ate- ;Sector interests need to analyze opportunities :.., an,

delicIOpnientikbarrieri;and articulate a strategy to support these_ emerging

:industnes This will require active: involvement of existing, environmental

mdustnes and other manufacturing indUstries. with the potential ofentennge

nev:v environmental markets, state and local interests; including

government agencies, legislators, and nonprofit

In 

s

,
Order to Oiance;,-the:discussion n state policy on' 'environmental

industries; CEI undertook a •stndy-,a,M4:pie environmental industries; funded'

by theItui4rEc6opiriic:POlicy))i§ganfat the Aspen Institute in °Washington!

.first step in determining whether the ,State,ShOulartarget'illese,„

dustnes for 'business :assistance upport,' and, if so What'methods are:

:appropnate::



.;-This:kttidY is an. inittif scan of iihe'S;'envirOnniehtil-,industties: ; It iirby. --iii)

eh'iii--.al:Coniprehthiive ',Stii.dY- of all Maihe,enyitohniehthl. firms, --nor all

,•:'.;enliirciiiirientalriziarkei'S:'',,,the. ithili"Orifidentifiei.the-- national, international..:

iiiif;:itate liendi-Ah';the,„stiliituie:,-Of, the environmental Indus:ties:- It thent4en ?.?.
'so*. ̀:_eiriergiiii,itisatket::4pOittinitiei 40 :*!•eS-t,i::iii specific SeCtorg, and
e .hafriers'lliat-OiniS'intetir,ieyi,e4.4Or lhe-itii4h0e:identified; .--I does not

-examine ',Abe. ,com ,  ,p,nt,,t19tt 
market 

,,se,iiaii io_.,dpitToint,, ,,,,y4e, iii." — ' ' competitive ' -  , 'Of- Maine firms ,:The,- opportunities

suggested. require more :,_in. ,,,, , ,

'-\ s' inn's' ...are s'cO'hipetitie:_a'nd;•,:d1 identify areas:tequi,iing,:posSible. pul4ip. ,Mai policy.....„, iii„plyiti: 5,a64.,,.ic, , ,. ,.. firms or ., with ,, universityile.'' ' '  ' ' . ' ' 't:- .---initiatives among l':,.   .
researchers. , , _., . .,, .

3.2 Oiii-fig ploo-nimenw Industries:

- -•

enta` thaf,PtocAnce''sagood .-' or service along

e continuum OCIeduchig,.TeuSing,, recycling, or remediating wastes. in

They' are ,iliffiehltAO::..track because they consist, of a number of, ,
ctors that fall into teit'Standard Industrial. ClaisifiCation:: (SIC) ,C,Odesf.,

a 'c.inetude, Other- hOii_eiiAtOnniental,'prOduCts--, Or - services.. The Maine

.partnient:,.of :,'Economic and Community ,Development hasused a

efinition taken from the Commonwealth of Massachusetts:

Eliose- (fir.* vco-`01: sat 0040s, ,Or provide „*rvites Wait :are;

• involved with: tOision, Of ene,ity, from

alternaEive. sources,: the 6onsOiVatioir.v ,,naturdl- resources ' or industrial

• Ingterioli;;;;:ihe:,TeddetiOit or prey".0,00ii of pollutiO, ,the disposal Q

• srecycling of Wciitei‘-','aner,ehataidous iriateria1s,. the, regOigtion,. of the

enyitottitieriu and its rthOilires, '.bk;.,ihef:Proauetibh• of "environmentally

oteff, (1492),-:,has noted additional prOblehis..

-.envitOninentgindustriei'or,technologieS.• ,,

.,,

. , — 

,,,.
y technology ,4,11sei.`tegurce'-utore .effictentlY, and tv.dutes the use,
thiaterilivor z-energy. has a' positive impact on: the 'environment and

could be considered - an -environmental technology.: :Within this broader

'definition 'are', a yast,' range of technologies that, lead ,to, process .in



-
product and substitute technologies Cir,:materiatiripPtS-;that are

not usually thought of as enviionniental'3: '

L 'New eihrilonMentai,,iechnOlogieS::May.cy,eate.nOn'te'pOii,eiyiyopmenfal::.,

problems To classify an environmental technc)10:0, iii041.i.depeli:c.1-1* 44'
• net effect,' but, in :cases, -Ole impacts are wilinielyir or unclear

ere-is:110, consensus !-Av.heth,ei:-.4,teginsz!!ogieS:: at make incremental

improvements 4nheientli,:'environmentally adverse technologies are

the efficiency of fossil furl. „
combustion.-.

Untilrecently, .intinstrieS[that, 'investotg_and,.analki4 typically

Iracke4,40e-fallen:ibArarc4.11ie reMediation eiiif,pf:the.Continiunii-, :One ,:of
the leading environmental businss oiagazin-c§,,,,t4.thyirOnitic.01170u-sinc#
JOU'rncil: (E13:1);:only began tracking'pOce'ss and prevention : jeChnOlogie04is':.
ast,:yeaijn:zecogriitiOn of the Irovitii in the 0.01ntiop,OWention,Mayket,

iscuised beiciw:mie1.3 indPstry'SegMen4`thaiatiiiackS are as folico*Ts:.

EB.Rs-Environinental ifichigtry, Segments

Analytical Services

-Solid Waste Management-

HazardOPS*aite,,ManageMen

Reniediation/Indiistrial Services

-Consulting 4-Engineering

!IiPul. en
Water Equipment'apd Chemjcals.

,Instrument ManufaCiuring.

iPcollutiodcontrol Equipment

Waste Management Equipment

Process & Prevention Technology

Resources

Water Utilities

Resource-Recovery
, .7 •

Environmental Energy Sources..

tiirrexAinple, the Wsirfct Reicniret Institute s list of 12 critical environmental technologies

seefAppendix 1) focuses mai* on altering manufacturing processes :`. ,



Fhis sOdy. ba.sed the),*iitiOng; ac.-_.eiporpng-eAvi.ronnlental

face barriers

requ1re state 'support in order to realize their full'esonOinie and social

potential ur working hypotheses-are•
- • ,

innil aine,Coinipanie4 1111this ', weakconomicrecovery. are operating oil.
,
'  edge and .-,lick' rei6u. ;i:ei.' to develop liev:;1:,48atic.is '.. or markets ' as

iiiC eyi)ereeiVeto.p _riiiiiitieS. '
\ , .. ., . -

,nvironnienttal companies face. difficulties obtaining

Olinnii!" 1nCle of iniiiiiiiiitr with new technologies or,

-

eg144°1 

issues above nrid.heyOnd thelhnsiness .cli!TiteissiieS generic

lame1 44.s'io' 
_

iiSineis-eSaffieCtenyironnie- ,

.. • . • ,
ito,  withproblems ' -are ,ncit .always- .willing lo expose

iniSelyes, and share'-information openly because of -potential liabilities
;The: fear of exposure-tan:Create iinperfections the- flow of information„ • •, . .
for -identi environmental problems and Potential markets:: ' • • '

nigeteif-ilate business assistance policies 'are:needed JO 'overcome these,

if:tiers and accelerate the growth potential Of enyirOinnentgLinclUstrieS; •
- 1

34 proach,afid:DaWColle0,09,n,

The study initially focused on the dominant siotbit of Maine's environmental

'ndiiStriet that: serve pnmanly pollution control, remediation and *cycling

*het's:, It sought more ":11,p:00)1., .
,rfoitkinplenient, a. the Department.. of and

DOre,lOpiiie,nt,;(15E,C1.4‘,;th4t provided an overview of the industry As

--,i;ptul:ypycigrOscd;„it became clear that greatest , growth potential•
- long run is in technologies *-5144sifig ,NT.ristie reduction ...aid pollution

,revention. .The study identifies some LOt: these; technologies. that are known• - .
in nine:r:'The.y0t array of green, consumer products, while .recognized as

„ : •
roWing-Arend, is beyond the scope, of this'study;

• - • -



eco'ndarOiteratUre on environmental 'thdustrie§: For national tren

estUdys4e*.heaV,4 On.the,ErivkOthneitral BOingis,kuitiat(E

Personal interviews of one to :two • hours Were conducted : with

environmental -.firdS and phone Interviews ,tangthg:, anywhere:" Oth-

minutes to,bizer'an heitir were conducted With .19. environmental firms in

14athe in.:= 1993:  These firths represent- , environmental Iservice -and
„ =

Amanufacturing  .,'..industries ,- ,,rentediatiOM, and pollution control, data.'

management, , Plants- for Wetland --recreation, :' :recycling,

mitrUntentation,.. analytical, testing, ,pollUtiOn -reduCtiOn-,and, preveniion..

products and technologies, and energy products and services.:.

'Firms in .t•tli60,:,*f•or.sN,410e pott0i4,

and from: firins'oMthe-pttPliSt. Firms were also added :.it,the-SuggestiOn :

of other 'rOninentail firms and agencies WOrking*iiii..envircininentat firms. -

Theiselection was !geared pnmanly:towards Maine-based firms that

represented differentenvironmentaltnitketi.segments'

Interviews z Were unstructured." Firths' .were asked • • . • •
markets, and opportunities and:b-aniers to giOth.:,

One • interyteWs with national, contacts in trade OrganizatiOns; state, and.

national goyernméntal agencies, . and nonprofit, organizations, - ,
knowledgeable: about :- emerging industry ; trends', and *ate and 'IOCal

• initiatives to. Support' these industries. (See!. Appendix • 2:, for list o

interviews) 
•-- -



Environmental industries1._.emerge;Jto- , problems .:that

.bee-eitite:a-,-Matter;of public policy and are eventually addressed through

legislation,. regulations, andkenfi,,rCement,„..1010.tiiires..-
;.;interVention,,;bi the threat Of Spek,linterVentiOn;-,,,driVeS'the environmental

market Over time, the cost of environmental compliance and cleanup of -

:;ijaStes: and ; pollutants creates incentives for both public, agencies and: private -.

sector.firmsto reduce or reuse the wastes and pollutants that they generate.

As new sustainable ,tirg0i*4,,,scp,pd.ipien:pr, ad, uetS,J infiltrate the.':

11114'4 set of industry and the public sector, the growth of traditional

environmental industries - serving. !,endi..0,the. :pipeline markets starts

deeline.;

['his section gives a bnef overview 0 _  
atopache,...,

-dtistries.

f bona

waste reduction,- greenconsumer
-

t en s in what has been

faditi0ii411Y 'called. . environmental industries, emerging. to

-ticin 
- .--- •

111 -
_ -

Traditional Environmental Industnes

According to-EB../;:industry„.growth has declined since , the peak 11.7„,pereeptf

'6V.,e.kal 1;0044_ 'i4k-,..fi0iriz;,10.i.$8:--*; .1989 In .198-9O,'.industry growth was'9.5

percent, 22 percent in 40901,.biit.T.OSe; 4gpi to 3 9 percent in 1991,792.,

3;:the industry, greWfatan -overall rate of 3.1 percent. on0992,-lowe

than the:,Pievidus-yeaf.hut higher- than the two percent overall growth of the.

economy. Environmental industries, PrOdneed $IjA- in. revenues 'in

1993, with solid: waste management accounting the iargcst, segment of

$29. u.0e Table, 1):

e—slemdown-jn growth rates 1=4164 the recession and the cutbacks in both

ublic-and,Privite'septoti. -̀, were e tougher competition an,‘
lower 

, _ . ,
piofit'inarginS.,---Oyerall, growth is expected- to average:. around four ,

,tieTeenObVer the next e years, with *considerable variation , between:',„

,segments (see Table i

.„•
Available figures on 4he-.size.40,--gte4th-- rates' of the environmental industry vary and

reflect, at Wait, industry i For; example, Washington,
industry -4:ininitarit.1;Alanl Farkas and 1:onir Berkow4i report I :••

!. $75 billion industiy in 199:2;,,w,iik'a, growth rate of':firk^ percent from 1991..: qlObaf -

Environment Fund (1992) projects in,anniiii'gii*11 rate= of eight percent between 402:

and .2'.060 in traditional aiarit4a
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,
The highest • concentration of environmental „industnes was•- ‘large-:,

minfacturinestates (California, Texas, New York,..1?ennsylVania;Igiehigan,

Florida ' and. Ohio) that -accounted for ,a1MOSt .half of total:piiate: sector,:

• enviroimentai. riVenueS, M.: 1992 (see Table. 3);'.:..Maine!s ,enyironinental,,, - • . • ,
industries- acccounted,:.foir- 4729 million in revenues :: (54% of U S 1992;

, „ ,
-.'reVenneS) and. eMployed 5,85Q people,

•1 International Market:

inding international. Mitkets-areieOnsidered :the major potential

for traditional environmental •-indUStries. ''Strong U S environmental

• regulationshave created, a cOMparatiVe-advantageo'for U.S. firths as the rest

of eViorld,seeki-tO iMprOvetheir:.efiviroMnentalqualitY. Many parts of the

world are ,only beginning Cleanup of their pollutants : Firms with established

products are :the s.niOst',:eompetMVe ; •;n: meeting goVernMints7. needs' at
_ , 4

different _stages of regulatmy.develOpMent .(EBJ August 1992). Multilateral

eyelopment„,agencieS are increasing their investment in environmental

projects. The rising internatiOnar inarkits. are .'due"- to inereasedworld-

presSUre from such events at the Rio Summit in 1992,',10calpublit

demands of international tradingpartherS to control pollution. 
.. 

'

Analysts, agree that the global-. market will grow dramatically but differ on
• market slze. ;The Environmental Business 0511.161 of,America estimates

that the market is currently $200 billion and Will grow to $300 billion by

year ;2060, 'Whereas the Environmental, Technology Export tounclestithates:-.o ,

$300 billion in 1992 that Will double by the end of thiS-centuiy.,

• -
• img have dominated the: international Market in the past,

both 'Japan and Germany are launching .aggressive ,Strategies :to .-,support

development of their enyirOnmeritaF.indUstriei.-:TheSe-_COUntriesi along with

Widen; SWitierl4nd,'AUstri;anif•Moit: otheOndUStrialized: COUntrieS;-have: '

stringent environmental and energy :regulatctry ,prOgrams, They:: create;

‘Ipileing.und tax -structures to internalize- external environmental or give.

-iprefe.reOce..-td.,4*"tOlar and wind power enerei'.sOurces:(44h-3,90),-.•, .

:Presentation  by: EM editor,, Grant Ferrier, at -conference ein'tite.aching Global Market

for Environmental .130cruets ap4-SrviOqs,r;Maigh 24,,PortlificFReten4.1-10.tel: •
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District of Columbia '- , - •.. ;.6G •-• . 6440 ',- -: , , ,, 1410 762 . , ‘,...161 : ,;.,169. .:••,..' 600' ,... .. ''T .,818 ',

-5490'

-.. ."..- 947' ',..;;-. ' - -644. , , 7 • :: 91 ' " ,. : "232;

..;

.. • _, ' .531- "',. ,T,.120 '

,Florida •-- ,,..". ' . ,.. :• a • 433 . ,• :-.',. 46478 '

,117.

' • ' 847 -' `-'10,176 ' 5497' 1,220, ',' . 4.330 - • , ,' 6,832 ' -4648,. ••• ' .- 661-- 1,676 . :•,..'3,836 ', :4 • , 4.866

-•,Georgia ....- . . 2.66.: 4.; ,-, 22005 401 .. -:..401 • ' ,, 4,818. ,-  4,603, "..',.,.,' 578- :...; .2,050., 7,1 " 2,793 '• , 4•:. 3,234 ;, ' :2,203

'

-. ,., 3.11. .- _ , 794. - .,. '1813 :),- ... , 419 ,..

..Hawaii -., ','..•''''' '...

,

- ' 7...".",:4, ..r: .4*-r",3,006, =•,,''''', 1,:- ..,., 55.-

.

''' 658 -, ,'. =-• 355 •' ,, 79 '....: .280 - ..,'''.:, -.382 :,' , ; -:442-2; -:'. --,;;. 361. -':: ",,- 42 : ,-,-,..' loi!.; ;.;•-; -...-2'. 248, ":'. ::,.:.'  -5,6

-IdahO, ;.. ' ", ,. *. '‘'.,',38.;' .. , ,..,- 4979- ;-. ' s', ' 74'

,

;,', '‘` r:-'093: ., • ,; , " 482

.'',..

'''.. 1.7  : .‘, -,, 101 -., ‘; 4, ' 300;2 . • . 7.,: . :518 ,..,,,-,- - 690 ' ,..,.. '498', ,'", ''' ; 58' -, -:•"*; 147,' ''--' 336.

'.'

: ; -,,,-,. 76-

. 1.1lipOis, -,'.;,•• ' , ' - -,.'''.1 3:81:. :' - '4q,897::: :- '!745'. ' .:' 8,954 ... -', - :4837

''

.. ;.•.;• ' • ";1,971...

' .;693--

' - " 3810 .'.,,5.,191', ''-' -6,011 '

' "

'-',:, 4,089',

'

' -. .',......5113 •

'

',•1A13.:

':-

; •' 3:',370 :

'

:.:"": '`‘''''7627,

'. 'Indiana " " • .' '• ' : 246 ' ';':' 26496 -• 481 '''' 5781.  3123' c; -'' :: /2 460, "'''.7 3,352 ' 3881 - ; 1- 640:. '-'''' 173 -,.. 952' - -'2 176 7 :. 492

-• loviti", '''•'- ''', I ' ' .., • i 1.92, ',10.949 ': '::',` ,1-.99' ; ';' 2,397 1,295 . • .:1,295 .•'•-:: .,̀ ..7-287::: ', • '.,1,0TO • . .':. '1,199 ''-' "-'. T2669 ,-..-",/ 1,096.:

'

--,.. , f 166.,,s; - i " 395-. ....` ..2: 902 ' ."'204'

Kansas': ',..‘• • -,.. ' 7. ,7. 89;

..`..

...",- 9,553 - !"",,; 174: '.,". '' 2m9; ' '. ',pi' -, ....,:'..-2.q,-. ','- -",- , 890'"- --; 1;213 '" -..-1A04-„

-:.';`,'.:14.11,

' - 986'. ;: .-- ,,,..133. -!.4-' 345,, - 13, ',,7g7

• '''...,- -1,0,88•'

.. J 013'..,.

Xeniaeby, : „ r

t.nniaiona •

'

• '423

r -2.64.. .

......13,263 •

:- '28,338,• . .

.• ''' 241 ',

• ..'t,516''

,t'',.• 2.691 '

-•-•.• '6,24

'-', ','".„ 1,562

''' - "3,352.,, ,•

--''''-' ' F•1 347 •. .
'13 . 744.-

--'' ;1139-,
" - '2,646 ,

'

... : '' 1676 ' ,
: : ',:, - X.597

';

.--- A 165.

.':

..;',-. .1.,-'1320'

'-' ' 2 834'

7,' l';'181.

' ' ° ': 400-

''' , ,,,,,,• A76.:

' 1 1'022

'''' "

, ..
/ " 2,335

'

..,, .".. _2,46.,. .
- -'`'`''' 528 ,

Maine," : ' - , .".• --. 7 .34-, .!-,' ',- 5;796 ."-,,-,--- 106 ,: :: ''' 1;260: ,,--, ° 686 4 's .:151.' ,';-..': 540

'

',' , 7.: 736, ''..' , '," 852''' .- •,. ',-,,,38.9 • ",-•"1,..;:' 82,,
'

, 299. . ","- ' • .478, , , • • ' . 108• , ... ,

Maryland - -' : -• 1.53,',!?1,- 16423' ' .;..,:.1., 299', 1,596' i-,.....' 1942

•-:...

...: 431 . ' 1,539 ' ,..' :/,083, ,,... 2414i'.1;. '' ;,.1,642 ," '-, ., -,,23 ': , , -7;5,92 '-..t '';':,14453. ,,,J., , -,- ,, 306. ..

. Massachusetts • -. •--, -:", ' ,216 . 7; ‘,24.259 '''• ': '.. 442 '

..

';•5311' '''', ,`1,1369

,,..,

• „ ••• ,--;'637‘.

..

',.,..; 2,26Q.

,

, ' ":.. 3079 ' ';., 3,366 '; .-. , • 2A26.

-,..,

;',,- • -,' 343; ,..;".-,, -.,fil5* ',' • "..1 499 '' •, '. , . ' ,''. 45i, ,

Michigan ., 7 '..,. . • ,.' :7': ,7t, 4„.49, ':' ;' 41,23,0 :' •:-...-? ,80.,

.

- ;',10,3,40 . • : .::5,586

•

..,--..'.. 1,240. ',, '4490::•"-- , 3493 .

'

-.., , 6442 ,'•

'

, •,4,723:;

'''_

-", 667 '.

'

' :,1,713.1

: -;-,

'• :-. 3.892 ''

.• .1,592,

.... •-. 880-,

'
,

' i4inriesolt,I..',•• - -' %:' -.- -; A .80'' ' 19.321' .7' .-..-,.- :35T-: ,- .4,230.': -,1 -2,285 ' -: • SOT .-. -1*p : • . :2A5) '`Uiao' °. 1432 • ,,., 213'' 697 -.. : '' 360,•

`
Mississippi -,... .• .t.: ' „ -;•73.: .--; 7.836 :. --- :7, 143 ; . - ,1,71&-.927 :,.  -296 ,, ' `.. 739 :,'„,....-, 995,• , ",. ,..•1,152, :.. 2 784,7 ,. ',, , 11,1  : ,. ,,,,:. 283 ,.,_ „. . 646 ,.. :146

:.iAistOdri„,---',. ''.;, '

.:

' " " '''' • "1.66

:

-' 17,818

„

- . 325.,'. ' 34131 '-',.-,;'; 2,197 '" " .',.-468 . "!- ,.1.660; ....: 2,262 • -1,614 ,''...„,,.; :1382• -,.,"- ,252i.:

"-:::',:-

. ,,643,.,.. ' .,:1,468(

',2113,

', 332,

. :' ' '  - ' .--32 .

..,.,

,,,,,` '3,135: '.  63 ., ..,: -7521:., '- ..7 '400 • 7, •,- : . 90-,

.....

. ,;..c.:326: ., ' . 436 - s''', .595, .1- .,., JO', 49 .. , :"., .,,j24 - .;..,•:: -,

7354

•.' -,. 64",,
..Montana

' Nebilika,/".-,.., '

,.

, . , .40

,

'''.:-, ,...,4,294"- ,  .• 76-• . • ,-'940 • . ..•,..- "‘....:508 ,..:, „ 11'3-; ,::..--.; 406 - --..---, 545:- '. ' •,, 03f. 7 :,.. 429 ";..-, ' '61' .,'• ,: '135'. .:Y. -

,

'-  , 86,

'
,.

; Nevii1a,',.. -,, T' ...

.

4 '- .426 , .,...,, .- 2791- •.,..: , .51- I

'

- ,. .6.11 . ....: '-, 7, -330 ,.-,,,'„ ',..-:. 73 - •,."-,..:2050'. .. :-354' .., ,,' ' :AO, ....., :,--27,92 • '.. - • 3,9k . .,',. -161....-,..2., • ,230.

- -
%.,'•:. '32

New Hampshire .. , - .' -, .',, 32 , , :, ' :5,582-, • 4 , 10Z, , , . 7' 7..1,222, ' ' ". 669 .."- ,••4•:' 147, ..... •-'520 '. . .' -; 709.
'

- ..'" '820' ,,•:' -',•358.  . =.' ,;i4: ' : -10L- -.' •• 460

','.1'.

' :494

‘.
..

New Jersey': .; .:. • .• '' ....i.: 5-.12• ,-, ,-..7,5,4958,'-•',.. ;.,'1,091,-;• ,,..12,032' '--: - 6,509 , _ ,1443. '.. '7,3,120, :, • : , „1.,.,,8,078 . 1 ,' -.5A95 '. ..4:". 3,7 .. ; ' ' • , 1;982 , ': 4,529 ,

-....:.":".

,,,. , 1024

'NeW;Meideo,'..,' : ' f . :`.- l':4 , ., ''''5,1-.52': - '4'  ' ' '94' "--1,128 '-'; ';;;'-',:.699' ' , ':',- 135 , ,• ":-:' 480 '

.6,976

. '''-' ';',-;654 -• , '7' 757 . '.'' . •• 315 '''.• •.-, .73,',. ,. 186 ' '425. : ,, 90..
-

New York `,7,,:..„, .: -,.',„; 6,10',7 2,.,..:: 65,417:: '-' , :1,193 14,335 7744 -.--. 7,744 ,,. .1-,719;• 7 ,,̀ , 6,19Q ,--. : .,-.8,311-• -.' 4624 - ,,,' :6,547 -::,. f ''.925,7 !.. ,2,362 : '...-- • 5396 -' '7'1;220

''.
,..,,

North ".' : - 2,26': ,-.'•`136.15:

, ,

• -S.: J430". - 3,170,

'.2,-'

.",--, 2393 -:' . , 620,-; '''';''2,209,. -,:,,:`..2498.. ,-: '•,', 3471 -. •_-1361 ' ...- „ , '334 '

...:.:

• ,:‘ "", 852_ ,, t:',;. 1,946 ---: 440,•
.Carolina

:Niirthtiakota ':.:', - •• , ••13-... • ,,:...,:;...'41:,30,' ' ,."..',1,23 '. 396 '''. r.: ,17". ,-.'165 t .••"...:.,-,- 37 ...,;;:.,': , : 136,:' ,,,- 177 : ,'•,,205 , '.-; ,;'... ' 140 ,,,'-':,20, . ,;,`""."1, ;50---,;,'. -..... 113-' -.` :26.

..., bliii), --:4- '': ..• ;`-'.- '' " ''...: &IC.. •: -, -,A4,41,39.... * :: ii0- ; .31,729: ".:. ..i256 '.;'," , e;1,167 ... • ..'4,14Q,. ' .4,01  ..-' -6,532;,: ',.•` " 4.44,4. . ;-':'42,0- .- .:,,:i 0603.. : -..,..„,:' 3662 -, •-`-' ..7:828,
.

Olda,henha'., - , ..... ' -..‘ '• 47 '....-'...10c412. , r:19.0... '1::,:'2,28,6'. .'„:: 'z 1;231 : •,;':- 273 970 - 976`

,

- ? .: 1,342 . •,',..:.',:13();. ',i : .1,1141 .. .. 147

-

-: -.-'. • ' 376,' -!....,',,,,,-858:

'

, • . 194 -

• Oregon -- '-' , . • .,102 '' ,',..10.91.9- " ; ' "., ; 199. 2,397 1,295 -'1,1195 •-• • . '`.'187 :'. -4:, 1,020 ...''. --- :1,390-

';,:is':/,09:'

, ., r, 1;669 : :.,..-1 .993 ', '4'-, 133; ,;-.,7 : 393 ."--.-'-- 992

7

r•''''.' 204 '

..;Pennsylvania t..' , '-, -,, , ,4.99-; 53.563 976 i: 476.2

.

,,..'113.27:, : -...r.-z6;335 ,, - -1406''

'7,

'••• ,,, r 4,990 -; . -:':',.. -,•,•_ TI.,873

',

' .,3,356,`, .!-- '-i",, ;757,:,' "..1;43,2‘:: 77,77,4414 ',

'"-.", 318

• ; ;:99§,

Rhode Island '4, ', -

.

' • .7.... 36 3864 = , ,, 4,864 , '' "...:.70 - • „1316 i' ..,.." ',.,-.457 ',. ioji.'.,1,.:„,...366„.. : •,,.' .' ,49,1-: I„-‘ 568 386 - 386 . ,::-.;„_„ 55.: ,-',"2' 139 i ;', 32,:

4
:South: ‘CaiOlina-,;;,;, -

,-

• ' : 131:: " .14.962- 256

:

3079 3,079 : ,...-, .' - :1663 1 .4:""- '''' 369. --i ,,,-.1,319, :..''..r.:‘':•-• 1785: ;:",' ,2067„-.%.•1,406.i. •" •.'. „ ,..t40 .'. - . :;,,, 567

°

.',' .7,,°. 4159 . ,262',

-116
South Dakota .` ' ' , 7'2:: .13 ' --„,,,,:• .1;393

;

- -, 15306 ' '.• 7 -;,115.5 ..."-. ,.. 37: '. ' .' ,130,... -" , ,---:177 '''..'-',„ ' ".205 .,.'` ,,' 140 , . ",', 20. .., '', : 50:" ''''.,..:-. '- 115' , i ,

Tennessee • '-,'r ' -., • , , .;
I Texas-•.- -..., .. " ,

„ ... ' 1.9.6:'

• - ., 809 ,.

'-' ....21,939

. , • 86,838.1.

::, , r' .. 383,

, „ 1;582 .

"-• :4,696

'‘," .19012

.,,....-')„...- 2488

.-1 '19171

• J.:I:. , --_-352 „. ... , • .
:,'.:., '2,280,,

'.:- 4,9601.,
r ,, .

: , 8,090,

<, i': • Z.i511' '

' _11,0231

:.:.'34/92(

' 12,7.64 :

- , 4,- Z104 ,.

, '. ,8683

"'; 297.-

: ._ :1,227 .,

'-:'.-

.,, ' 759;',

.","..- 3,132

.27S

• .. • 1334.2;
. .

-- .7,157 '

, ' '392 '
.. ,

...'` • 1,618 ,

'`..1./iah" .." ' - .. '' "• -" 31,, " -'- 7621 ' ", ;ASO.' '';';'1'669' '''''' 2:- 961 ,'''', 4:4 --' 7266

;

• - :" ' 116  '4 -:--_'9..67 , '' 1120 762 '- ' - '7622 .-- 1087 .;-'• i' . 628,7, -:. 1'7; :lit 2-,

'Vermont- -4- - ' .-, .7 . , • , • • 1, -..25,- - : 2,683, ', 1 - 40% • 588 - '.` 317 ',,- : F`''' ' 70 '.',.".- 250-- , '-'" -. 341, • ;•." 394 ' ̀ ' ' '268 '

"''-.1;157.•

, % ----- 38.

'...-• '

f" 97 ,' 221 -

'

 ' 50'
. ,
Virginia '. , ' '•'

Washington'6' .: ,

201; '' 2.0V

'..•: 1.20.. •

• • 21373 .

• ; 21,694 ,

• . 's 393'

1., .1 :•. SOS!.

-, 's,4,724 -

...' , ," 6,963,.

';'..,'„,•„2:512

,,r,-;,•- .3175

Nf'"::-..;54.'

:-.,-..51..-..J27,

.;:' 2010

.,,,i,"2..i86;

...,:: 2339

' ,:: ,,, 3,515

=', . '3,171, ,
-'-, '. '4,071:

' .

, -,: . ..,4769-

305

'.2- '': •:391:,

• - .. ' 778.

' -' 999,.

.1378 .

-.,,2,18,2,

....•-•',',778-

, .174.02 -

, .. ''.. : 316

' ': '''-'..,.7
,

'West Viiiiinia-'''-, • ';: 1,.. 1.88..

.„.

i .., • ' 9.4406 .: • ,-. , ''. 172 • -,-..;27060 - ";.. -:., 1317 •:,' .2'248: .. -,.. :00 : ' ,: ' 1199, ,..',;', '1388i ', . Y '•', 945:' " - IV ,

'-',.',,''..

".',.:''.' '. : . 341 778 176 ;

WiScOniin' ,.." ̀ ,'-', , .4 .-.,..: 294". `',.... -,, 21;897-, ".. :.; 0,99 . :4,794 -. :-.-....". ..."2.690 ..--‘:-., • -. - -: 373 -, --.4,:,? :040'7-:-. "2.7fAy° -:.:3,2151 • r' :2,190.,, 399' ,.,...---„- /99 . .: -.- 1,8135:, ;-' .:. 4011,

.*kiniing-,; . .... .21._ , ,;:'..2.254,:'7, , -, ,, 7411f ',,.. .. 494 - : ,.... :" --' 261 .-:.. - ..?..--,i4-: 19 ., -•:: .„, 210

'

286 7,' ":„ 28.6 ":„; 4..;-. -331 ..._:-„,".".,- .125 ; ,• '-' ' , 32 .

'

•,,::-.1.81'`' :-- •.-... -186' ,.- '7,i. • '42,,

'.;",
.,"--' ,

TOTALU.S:-: - ) 100.00 •: 1,072,862... -. :7... ', 19;546 :434$83 :::::426,894 ! , 211168" '''. 99,950 ...- 136,182 ,...:- 137,699 - '. 187;279: ;13,159 . ̀",38,1595 : ,',-,....8.8,4111. 19,996,

•

•

ource Environmental Bigingss International, Mc: San Diego, California
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may itge out in international .011l ets.rFpr example, the World

Bank e:CrgOittl9n,iiitc609thFCooperation andDevelopment

• 'tP red.a 06 
iill!PILtivironoetaa1,Aotion'prpgth:Tor former East B1OC

courtries;-s4PP9ried-"t Western n-iials, Xiii•*i -0a1-
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to clean 

iNei

.o;Tii4ma3)::    

oltutionj•PieVetitio

Ppllution prevention includes fop]: categones efficientoperations and
obtoiho,,,of. 

existing production, maténals substitution, manufactunng

modifications, and resource recovely (g0hirii-dheiay 1992).•... Yet it is only:

•small portion -..,Ofrettsjiottitteatal.- compliance, mainly because government
. ,• ' • ,

regulations and "tirkticeilia*elnoted end-of-pipiline aprifoichei. ', ; „ , ,

'Most regulatory agencies are now making:preVention and source reduction a:.
,thoie Oxe-thati_twO:iliiick of •respondents

to a stifiiei;o1,4e Standard & Poor' ..-f500 said that they :have modified

products and technology in the last three years in )-iiponse'*!.efiviroimOital

concerns MOy:phatigi§:iiii0Ked:•0.1',Od4c1 packaging and process and .copttpt •

.1 December.•1991):i -:17)**OldrResatit'itt4titate.:
- ,

reports substantial
- •

increases of cot:pOrate:Ii40'..ia,rit,Othttetttal 'tehtt:Ologies*itIlf•ittO4-0ft4e

focus on pollution prevention and waste minimization (fleatOill.efl, al -74001,

1992) According to a repoit, frOttilth*,_WoOit ite:Out•*.Instittate;', corpOrate,

investment in environmental technologies is unprecedented : finding

c‘Ottistitate$ for the 17 chemicals listed; under 'iEPA7s, :33/50;Z:'progtattr to

encourage VOltiataty fel:NO.0g in toxic to.04cs,,,,qr!f:altOiliapve -pt*c4es that
avoid them, As? driving ciinsjitetabli.;10iix!,:.fiifOit*tep.14t!plik,Are • also ;

influencing U S export firms that must comply with these regulations6 ,

Most pollution preyention technology is 
•

still in product substitution,

incremental improvements by engineenng teams, and only occasionally in

manufactunng processes (EBJ MyL 1993) There is"s04-1*question how far

companieswilI go to change their proditOoli" processes in oycJei: to _preyctpt

pollution According to Joel Hirshhorn, f6iiiteib, • , of the Office of

Technology Assessment (OTA), a senous pollution prevention PtOiTiai can.:

4,siegent thi'eat!!-, t requires that A:-. -

"F?:,i:6400e,*-iie*Adernian law :.reitiiiJres: th4-:nianofo-quitp-ia,ke back and:, reckolb their

packagmg mate,ri4ti. or 04 134.„fees to fund a private systei:w.of collection and sortmg

system If4the European Ottirttiiiiity-a,clopis4e:.1ekits1atilin; it will affect many U S firms (A
Nation s Recyclmg Law PutsBusmesses on the Skit: New York TifisieiJi4 12 1092)

‘.t



-:°911:1PaY te:jr-aalP.:itg:t9tal,Way: of ihialcmg and Operating,: from, 
procurement:

*:.0*91..10r rewards. Technological change can be•*OY eMji.t*hie, atiO'nOt all ,

processes 
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known,i:iiinbtP-- 

i
labels: "industrial  

1 
 
' 

"designf 
rei*iiP47ert,,.i%life cycle

analysis.' 
'c Accordingtt:72.mn,stucy,:

.the:00oy  motivation for firms

414ettaking-1ite:ey. analysis 

adiit;:t9747

Tlize on strategic and

market pPP0Aundle4 and 
tO:gat gather information on 

caiidm!nvr:::P4

cooeij(Sn!1iY41,ala,ttonfe14 199z-93)-bavd•ciitoek
.

(q993;2)-9!
A44T,10tej, 

that this new realm oc iiitiai d9lgY 
and:d 

environmental

envriiiitit,toy,diie00 from our present 
production:ytieg 

In his

words

.:-
: 

;...-..,,

.•

1

..

_

e• dretcilicing:41)04# r'igrisciqr*g-the. iethn0/0#CdV0,a;si,r‘ ,:oit'r efri tire •

e0o*til.V, to Make it sustainable ,over the king hatil.-::117.e.ore,nof talking

. - about devising better scrubbers,., we are laikkig. about recreating economic,

legal, and (echnliat 4LiiitutiOtth,'praetkes and sYste.mi,

The life *ie. 'approach Seeks t.o,,OptiMj,ze the: cycle from. e ,total matenals,
procurement  of virgin material,-•thropgh Manufaetnring, and distribution of

prOdneti:and:':productiOn and ..dis.139Sal Of wastes Thus, environmental

considerations - '.,b0,Oni-e. part Of all teohnOlOgy. and ,̀ edOnOniiO *:04000ns,;:,.

Design for environment helps firms inteiliallie the .enviraiinlentaLcOstS, by,

focusing on the design' :stage when inputis,..'and”' materials are chosen,

manufacturing , ̀ technologies are implicitly ..,:seleeted;' and -.-maintenance

requirements are ,determined .: At AT4T,:-Irianntadnrnig'.teehnOlogiet,.: not

environmental technologies, were onncal for .40..• successes in pollution

rei,entidn, • •-,



. • •• .
enetatOri -rately:,,Conjuleycialiie`-`theiff technologies • (pi may, .1993),",and
°se:that ,dO*.a*e'tended to do'sO.:under:liceniint. agreements.. Generators

re beginning to cooperate with each 'Other; -former staff," and environmental.

mpatiles. to. evelOp. environmental - technologies..

,. „
The 

. , ..s e .... , .. .. • - • • -
Department of Defense- andprtinent of Energy are•eipanding,their.`

support for R&D in environmental technologies Further public inyestnient-,-.
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1tt5.f:re,.c,.e',.,..,..t,'ff.:,.. , 11',   

. 

'to

agenciesee
:a1ivii5;m1ltec:16Icgies:.'hiievarjols- : drgiiashite-dee;pd1iss01 c:teF;n;1oIiestha r ;r6

importance for the.hatipn

,

s, future 
::g ,p..White-HouseOffi ,6f:see

Technology 
Policy;'Or,C97ncl1  

c1:&omrtitivis);,thewci4

Resources iiititift (Heaton 1992) 
h4.0noi 

d i list of  cn Ic4 1,,. 

 .1
..
s,

environmental  technologies (see Appendix 1)

e

Often these are technologies that,alter manufacturing.processei,theniSel*es..-

Ong; th`e-tichnolOgi4-,With .the-Inost-, *040 On eliminating industrial'

wastes are breakthroughs in.separation'.•technOlOgiet (e.g; distillation, drying,

6tp4n4ig.; evaporation) that;:..- are Used in inimercius.':-.

inannfictUring processes They will halie,:a;.niajor iiiipaet-. on iNkenciirig•'*‘.

lives of Cleaning --baths, or reducing e 0040:of cleaning :retinue& (F-131,

May 1991y these are some of the most difficult environmental areas.J.:in, .

example,:the NationaFCenter for Manufacturing S'alerieet lii Michigan is facilitating

cO114•Oritilic It-803:iifocess- araciai electronics, chemical' auto industrieslo"acidres

solvents• substitution,, solvent less cleaning methods, plating emissions control - • aad;-

;-•.-ierneldia!iO`a. Of ,;oiastes:- • According to EBJ (May -1993), „several new. 'piblic

-10ifeiiu0 in pollution prevention, ;resource recovery -,arld:,biOre0egiatioii, are the result of

strategic': partnerships between generators an-c1:-enyironmental ,cornpanieaijr- generators 'and

e. . •
R.,



Industry. and represent'', 20 iieteenf '<(:)f incliistrialandfiVe,'PerCentof A•Otal,

energy demand (ORT41, 1989,`Cited'in-He454:1992; _P.15)
„

„ . ,
Technological advances''.;in other . fields; - advanced • iplatpiiials";

biotechnology, -information technologies and.,,,MiniaturitatiOn for, precision

• fabrication, • are ilsiVcontribiiting to enVirOdeSigiand•-,are."iniong'

,of critical'teehnolOgies-, (Heaton et 'al '1:99f,' 1992).!, Biotechnology not , 
I V reduce f depchdeike on agrochemical, but it also has widespread: -

indnitriat ,applications, ,' Such '• as microbial recOVery:„ Of metals, 7 Waste, -•

degradation, ̀; and biomass fuels :and r• feedstocks .'- 'Slew composite ,thaterials

perform f better per unit of.weight,,and require less raw,,Matenal:and produce

,less waste .: Computerized maritifigniring Systems Make it posiiblestO,do-•
reaction conditions and effluent: streams : Computers, •

combined with sensors that recognize changes in these conditions, Can be

,uSe&th prevent pollution and produce more efficiently Mimatunzation of,-

production Mea4,-,prodiiCing On 'Snialler, Scale with less rtheity. and Majeijal:

expenditures . ••,

433 arrieA to: Commercializing New Environmental tediiiologiev;

, - ,- , ,, . .• . , _ ..,
Environmental technologies are :generally' perceived,'.:16 e -high -nsk for,

following reasons : s'-': ' '

Regulators, investors and users are all concerned about the long-term

liability of new technoldgies.

Users tend to buy reliability, not innovation .• ,Engitieers', ire :risk' adverse

and will often Pay more for a„.proyen technology than for a less ,c.osdy.

innovation (Berkowitz' and Farkas 1992).

Venture capitalists tend to aVbid, early :stage technology and Consider the

Jocess',Of regulatory approval for: a new environmental ,fechrid14y, too

long- and,ris "

Investors invest in management and business; --nOt in,:,..technologies,:'

Technology , 'developers Often lack the , bnOne§... ,ability: to test ,:, the

.eonliffeiciar applications of A technology ;Under teldiuse,:Oluditions,
develop commercial markets and 'attract'caOal.



•

:' a's/

W":-,061i,110:116kieg: :1; are iniicStifiCals in

114ti*C011timil equipment that need to be written off,.:_ Because of ,thes ,

highli'COseind rapid change of new technologies, companies may find it:

cost-effective fo-ipaintain,,Cuifent apprOaches

Changes in regulatory 

.!

„
priotittes and id.Veriiinent policies also, create

uncertainties for 'enAiotiniefatal: technologies. with,-- ental
, . •.

‘tadtiStries;,:regnlatiOn":41:pi:e*.theninTkettleninad4Or'the- technology, and

ii;innke technologies obsolete Government policies that at one time

privilegetargetedtechnological priorities .(e.gtolif energy) can become
• ; . . • '•

ery-fickle with n change in administration.:,'

IaCiCasing.,.!greeri",„;coasciotisnCsS among" consumers is,coptributin&to

environmentally friendly consumer products8 -inci:Ao;411- firms',1-CCiSiOnS,' to

mvest in more environmentally friendly manufactunng processes that may

reap benefits Of hettei.public%relations and increased‘ Roper (1992

,
,Several national suryeysr, *sinners, jUtit•Ort. .environmentally f fnendly

products. A national;surveY'fOlthe,-(6044 On, PaCkPging in -Environment (c011E). on

consumer environmental awareness found that :nearly hillOf*!nitlinetS- slitireYed said that,.

they :ShOOPed-; with the environment in mind by ;.checking for environmental labels,

purchasing products because of envirOninentafiienefitSot aVOidingprOditets-Out Of concern

: ,for the : This ieport;,cOnduCted:by;Penn*Schoen Asiociates, Inc:, based on. . .  ,
1,000 telephotte.lnieWieWs-OffandontlY selected American adults from 50 states; conducted

between 1992?, :.V.or ,,tither'eiantPles;::See"The;;Enyirbiiment:•: "Public.

Attitudes - and.'4Pdividlial:OehaYiof,r'The,t,tOtitrif:irginiz4i9M-1.06.; July 1990, and .a 400,

t:Cri3OPO tit'Vey,;ctted,in puyir!e0rev,z,7::1:edera.1 Paie)wsini.PropWes and the EnvironmeiU,

:Hearing :Before .: the ,Subcommittee - On Oversight '•Or.G'overitrient• Management'91 the.
Committee on GOVernMentar Affairs; AIS. Senate, November 8:1909.1;

. . . „ .
Fot eiample; Procter and Gamble began prOditeing:inore'enVironnientally sound products

-And :p4'4eagiok. In addition 'tolegislator$ in several itates .preparing bills to ban certain

types of --plaitic.,-:the:majOiitx of its 40;000 customers that Called each Week on its consumer

btlhiC; as well ,as its retailers, such as Witniart;:=,demanded environmentally'. friendly

rodUcts-(Markell it al 1991,

PAhas liie14.04, this. np,p01.19COOgliniert and custointit: fcir:gre0.,Pr9i4c4" as  P4it-'01.4.
_total jcost astessMen(tool to hetpliiisineSseeYaltiate-lhe filleOiti and benefits, of tnVesting

- Pollution , prevention See "Economic Analysis of Minima PreVention„, ProjeCts"!



, •
. ,

cited i!C'0011113'J`ii.99.); 42) found That on average consumers say they 
would:,

i 4.6 percent pric premium for Certain; types Of environmentally sound

roductS;!and- small segment of the ,populatiOn:(9 would be willing, ,

to pay as much is 15-percent, price. increase:, '-ales..at;:green businesses

• provide,empuicii -support for ,these'lrenda..- ,Customer surveys even  indiCate;

that- 25. to 50 Percent Of utility CustoinerS, are 'Willing to pay a,10 percent oror

'higher premium for' electricity produced in in 'enviiOninenta.11y-s Safe, manner:• , •..,..• • . • -. •
The U.S. pepartMent.T. of Enert,:has fUndek-VGreen Power Pricing Pilot

rogram in four states to test actual consumer behavior (Moskovitz 1992)-

-
Despite these,:trendi;:grectr-Markit Alert ' that the percentage

• 'TO:au4s14rzying environmental • claims fell during the: "fi* kalf, cif:1992 for .;

e',..Orst time Since these_ piodUCti:Were,tracked-in', percentage of

new Pi:644s that Weretreeniose fro 1:1 Pe rcenfiii 4986-i6,',:k peak Of -12:6

percent n 1991: In 'the first ° half of 1992 that :pci:ge‘otoge fell to 1.1.5 perrceu,t,

B:1 Atiiiirifi9§2;:iii:::9):. However, public, pUbliC, 'standards for,:-,e0itOnnientally_

friendly- products now emerging are expected to contribute; to . renewed

growth oftpvironmental sproducts :by :enabling. consume Ts; to, make" informed-

The 'federal: trade Commission has set national giidelines 'to•

.yz:Fvent,'In*adipg environmental Marketing .,,Clauns (FTC: ,Ne‘ir , July. 28

1902)." 'In addition independent nonprofit -416n066 -COnSiiiner OrginliatithiS are

-atteMpting-to:set::ind-,',Maintajp,industry,standardslOtr,a fee-for servce 'basis.,

Green Seal will 'Verify:Whether a,~c.6ifilianji*,.produCti' and "production

.processes': Meet, rigorous environmental .:Scientific, Certification,

Systems (SeS,), certifies specific sped elivirOmheutii claims of.'products and

provides idetaiied environmental report Cod:.

reptiniod from Facilitjt-Pollution Prevention Guide, 0m00/R:9246,8,110:-.•Mone:*itc
Department of Environmental Protection, tO.tie Ose;.Taacs Release and

.Riaaitioas•fras4.*Ouctiori in Maine,December 1992

10 

 '

For example,, Seventh Generation, an .environmentally catalogue Conipiny, in

ennnVt,:renened jugt,ii 3,3 year period (titierniao .109,3,,-..131), andthe Body
.S.hop; a specialty retailchain of all natural cosmeti founded in the ',united Kingdom in

.1, ; • • • •

;  has *Eck:0;11,1o, more than 70,0 outlets in 41. countries, with 84 pi.itlet:i in the viiiie0

States (Ibid 68)•



Industnes

Because 
• ,

's .00 rpitip indu§tnes- are not classified as a 'separate: sector, it

i ciile40',ileterininerprecfie,iwinberi OCeriiiilonirientaVfirnis in the 'state., . . • - • •
ii,1993; the Maine Department of Economic and -Community Development

rit.:1[3) identified over ZOO fir*. iTe eielu*ely'ciii:.primarity;se—Tving
environmental markets haseit;On the Commonwealth Of 'MatiaChiisetts!,,

definition itatect-'àbove. The survey -excluded firms that were exclusively.

involved in waste 'hauling nlici-Aigpo5a1.-anci•firiri§ producing environmentally

friendly'.consumer producti-", Out iif 'a sample  of 218 environment fin&;
that.DECD surveyed in early 4993; 72 k6r- findings

uniniatiied

'
5 11 Profile of Maine'. Environin'enial Firm'. , 

t of a, sample of 218.environmental firms that.-DECD -surveyed in car
films :reiponded. Key findings are iiithinarized below

Services dominate Maipeen1,46.1.1T:e6,tal-111'd„(j_s s_ti • m

Cr 81 'Perpept.'40•"p-s- p6/1,14elitt..-.(.16#1J1,.*,t1 themselves se, s .de,= .

. „. , .. ..
nvironnientat:' engineering/consulting te ir,inpSp 'comipon-i,seryi .

provided, ..-sabli: as .sgeottehnical engineering design, , site  assessments an ,

rOjefinariaieMeiithiif.,:iii .viaSte'ManagerOntleSpecialljt remeliat,iciiii),._ _ , .
- solid 'Waste management,, . analytical services, waste water treatment ,.and

,
testing equipment manufacttinng,, . , .,, , ,..• •, ,- '- . ....

• oSttenyiniiiinentaffiriii§:iire Maine qtins::
e,:oiglip Of the 4,CSpOndetts were subsidiaries Of larger :corporations,

of the parent ,corporations likatt:0 in NO England, and all but
one, "ef:.22';iiereent'-.Cif the parent 'corporations,. . .•.
yjere‘basectinfAtlanti.e,:Canada

throughFirms were identified  contacts at trade organizations, other pirTnplept,..
agencies, particularly the Department of Environmental Protection, busmess networks, and

word of mouth. The p-a# -'n*iit7cii Environmental Protection provided lists' of firms
licensed to do environmental Aork. in the state.. Because so many of the -fir* ‘*..or,.e. *IA14
young firms, 0.:(0 that the total number was low'



=, Theindustry is:very young. "..

Over 86 percent of Maine's environmental fifths were established since 197

54-percent established °between 1980 and 1990, and over 11 percent; sinde-..

. e

Maine environmental fainsierye Priniatily local markets

In 1991 over 7-1 percent of the sales Of responding„ Maine environmental

businesses went to: Maine -customers, 24 percent to other U S Markets; and•
only-.4 percent to -international markets"..-, Over, -23,, percent" of ..respondents'

- generated sales: 'exclusively in_:-,Maine;:._ over:, 50 percent of companies

generated 90 percent or more in-state -' sales;: 60 Percent generated 8.0, percent

''-instateSales;_and10,pereent generated 70; percept: in-state sales..

eMajoritY.of sales - (58 percent) were to busipesies;;i4,0ieoit: to gtate, and

(kat; gOvernitients;, ",nearly:10:PercenCto,Consnmers; and , over 6 percent:16

natiOnaliOVerfimenti...:

„

• Despite declining sales and employment in 1991, iirMs ,are;OptiniiS4.

-=abont geOwth-fik 10,94/
n 1991; ::responding ' Maine environmental ,firms generated, *Sales

million and employed 2,078 workers.: These;figUiei,repreSeritdedineS of 2.3."

, persint". in .sales and 10.5 'percent iii employment from .1989. ,ITIOWeVet-,1". _
:survey . respondents projected: strong' sales and employment growth for 1994:

They:expect:to generate: nearly -:$140-millioñ.in:sales," in :increase Of -53.3't

peroent since 1991, anit-thoy expect to einploY:2,430;;O.,inerease, 416:9
oretut tr.:.(min 1991 r7',4 • ,7'4,',"„' • , r v..

• Environmental firms the Weak eConomy,,,Most:.'keclUentlY is a

potential • barrier to their grijivtli.:. - : • - • . : ,""

Other barrierslisted,(in• order of frequenty) :Were 'Maine's-business climate
availability Of Capital; andlegnlatoryissneS. ' " E —

'Industries Serving the Pollution Prevention Malice

•

Maine :has a ;Substantial number of industries that create tcodcs and are in
need of pollution. prevention assistance. In 1990 the states manufacturers- • on ass 

_ - ; • . -
released17:1. million pounds of toxic chemicals.- The biggest emitters ;were

•the. pulp. and paper industry,.Nylth Georgia Pacific Corporation heading .the,
.list Of the _ten top facilities for releases iee'Table'sy., Other major polluting
;Sectors include . leather; :textiles; ,.plastics electrical, , transportation;„ and

cheiniCalS -Ode Table 6) • ,

:



Georgia-Pacific;

:Trinfe Tanning Co Inc

•e.„. • - • ,;;;,t.
'Great:.NOtihei*,NekobSa:Vot

,Jaines:River .Paper.Vo..Jnc,

'ficiiie.rsistade`l'aPer Grou

'!. •
S.D:Warren Ca.

ioties4.
, _ 

.Vining 
. • . • - • .

Lin Pulp &Paper:Vb. Op'. •. • - . ,

Pioneer Plastics orp.,

00,fillaild:Wa4ingt•P4

`
•

• • „ . ,

••••.Millinocket, Penobscot 985300

Id Toiviir Penobscot $3,1

. 950,922

istbrook,.Cuinberlan " .8,09;45'.
„

Lewiston,  Androscoggin'. 168;3.25-

. -

Lincoln, Penobscot, .4'31,60;::

,..:Auburn, Androscoggin , • '' 464,245,

;, ‘. • •:"A

8pirrea:'..4999TOXicS:ReleaSe.I.nv.en}o,

- • •

-
•

tb,Land

•.'PoUndS

••`;:."

zSirfaceH

Watei

1?,is-eharges,

Pounds'.

,=Maine DePariinefit.-OkErivircinniental•ProteCticik -

; ' •



otal , Releases of Toxic Chemicals by Manufacturmg Indust

Textiles

Stone/Clay

706,516:



— --on' • , 

t6dis 
use,

Under Maine's Toxic  that are Otifre.PtlY-;•Use:':110i" 

reducing'ittaiecl,14r-gefts::f 
d 30, 06-0d,*

plans with 

by 1996, 
a'-11 

aPci

in.1;st• 

i094'; 
ihelegislation,,

I-0 

:••7-luf141,0ea

lease 

-ittpanip, 
t develop

plans 13 Small businesses will 

waste and 
' • - 

ately;c9Q-C°-. • ' 

generatorstheir 
-Pian: 4!.34.

by 1048: APPicq9P'

assistance in 

complying 

PrePaf* _ -

. of ̀iiieSe 

`a.
_ 

-, 

lifth&legi0a4913:-.

dine of the. larger 6561Panies;?, such aS-,$,tatler,tissue Corp. in Augusta

Bath Iron have AinPletheitefir Waste and Wide .reduction

,pipstairiS that 110c;.,tedix4,;polliiti-CO:-and wastes substantially Statler
. .

eliminated all ChlOrikated:otgaiiiC.solvents, low flash solvents, fluorocarbon

aerosol OrrierS!and fivriC.-solVetitSliSea'ai parts washers, 'degreaser* and flcicit

• cleahers. TheS.e. SOlVeiitS :either- :were eliminated or replaced with

;environmentally : acceptable proclucts:suckas kerosene; pliperat•spirtts. and

--scitrusoseif,;616a4itjf01/410ii.,:;riki*iiin,weiv&.ip9z):: analyzing

wastes in each of 80 departments from'iPtirehatiiig; receiving, storage, use

aiid.:ciiipcOictia 001; at Ot.q.4.ge*e.alii.44._,testilte'cl in ovitkip

million over a rivb-,,ainit'i; halt jiear::period: '.':,"Sonie of Ahete.liiVeAriVbiveir ;

substituteequipment, such asa distilling unit that e)eans. hazardous solvents

and.re'düces 70 Petceilt-j.. ,er;the,ifext year,131W-ex*ts, to

Oye:: iiehS2.- the '130tteitti' 'he.",, -Portland'

ME t4d; 19 lone 1:99)

Smaller metal product 
• : _

companies have been able .iftie-reciiite wastes through

participation in a toxic use TOtictiOn,-:ptojoi!.;iit the, Maine., Mtali.PrOcruet.s,::.
'Association and the. Natural Resources Council of /One For example, the;

Lemforder Ccorkratioh740- 13reVier:lhaS:.iliStilled a tank- that filters and..

sépárates' anctsolvents.fronvtlie:'production‘floor;-enabling it,to reduce-

-Tinric Users who are ownersor operators Of facilities subject to • ieporting, the presence of

extremely hazardous substances ',Under 'the SuperfitncF Amendment and Reauthorization • ..

'•Aei iif-1.98,§1,,(sAftm:Tiot4Iti Section 311;3Oirie:,FieleaserS who are liiirnets àr operators o(

facilities required to repOrtinder,A11),i as\Oricivp;. And HitardOnt- Waste, generators who

are iiiineis.!_ot • operatOis of facilities that generate ‘hiprclotis: *40e as dertiled--!)y!::the

• Respiree:',C,Oriseryation7:404-: Ropovpty-,Act-',.:(RcgA,) and Maine's laz4rdoirs'.: Waste

'Management Rides riotection499I):

.',•• •
13 • .Conversation with Ron Dyer, pitieibed, Pollution Presentation, Department o

•Environmental Protection, Itilk 7 4991•'' ' • ."

< •

14 ipiertitiOn7witir kevii,..0ildart Of Bi8V, January



rasticallyits *i.5.tewatey'iTeatinent;arici -toxic-.chemical :use 4131nt Points
ay:to:ttim Chemical Use. Portland PrOis'Herald 14 March 4993).,'.;The-IrWin

Corporation in;Pothanvsaves,S59,poo. annually- by replacing : toxic solvent

degreasers With•a•non,itoxizitruS,baSed compound, intalIing an evaporation:

Unit to reduce coolant, water and elithinating, uniiO4siary cleaning and
rinsing processes - (Maine 'Enviidrinzent;, May-June 1993).

These companies are using different equipment Or Matenalslo reduce wastes
and toxics. We have not yet found examples Of firms commercializing new

products oi.;eciiiipinent based On their pollution and waste - reduction efforts,

although BIW has in0iiated sOnie. interest in helping to commercialize non-

toxic marine products (See Non-Toxic'Marini-PiOchictsbelOw); 'We JO have

examples of Maine 'flits, that ate :finding :new environmental markets for

their PrOduCtSbOinSe • of .pollntiOn- preVention. These firms ;dp- no; fall into

the traditional Of ̀-!enVironnientarindustrieFOe.eXaMple:- •

•Oleims•Ltd; Biddeford machine shop that setyes..'a

highly specialized yam* metal coating industiy This yacuum process is

:.1••nonpolluting and replaces toxic .,electroplanng proesses't4at'Use .0tonnuin...;

• -.Subititutini',Vae'uinn'ipiiiiesies for processes that use tOXiis is:64)-4464jto

grow because' of mdustnes -desire to reduce costs of toxic waste disposal and •

bad prest-forpollunonviolationS",, •

ady' InternationalScarborough is now looking ' for; environmental

,applications for its kadY Mill which it has prOduced- for 42 yeais. .The -Ka

Mill is' a :•specialized rotor-stator dispersion technology used to disperse ,an

mixmaterials fottfaint, ink, paper; ceramics, cosmetics, pharmaceuticals, an

miscellaneous chemical applications

„
dy is testing its Kady :Mill-,fOr; Waste ̀.water Areatitient and soluble -slUdge•,

reduction.- - It has been demonstrated in blab, and :small pilot tests . that
processing waste water sludge: through .the -Kady Mill -.reduces sludge .output.!

by up- to 50 petcent..., Ka4y: has been granted an apparatus patent for•: this:
apPlipation. and has received .fitit office' action •ori:a tnethOdi'patent'f. is also
applying the Min in:-.0e,,up4ect*te'§;',Capacra.0d:Jai)ap.:
l'hi:Kady,,MIL. acts as powoop washing. 04eipne off
adhesives, and cleans, dries and separates plastics that are theii?-eitrudid•and
pelletized into :4Tecylcie0 •resinJW11 fluid, filtetedSand and labels are reused.:



"tile lxitilie,teseatelr, is available,ShOwing,gteen consumer trends specifically

in Maine One survey Of Maine residents': attitudes towards ̀recycling fofthe,

Maine Waste Management'AgenOY:(Markef-DeeisiOns;Inc. 1990) found , . ,
Maine people 'Strongly supported- recyoling. - Eighty-two .percent ,of those

,:-InryeYed -supported 'mandtory: recycling, and two out Of five Maine:.

ihOnSehOlds. perceive themselves as tecycleti:

( • -
trong state enforcement over the past•,'several has generated ,

SuhStantialAVOrk.iitM4ine, particularly among consulting firms: .`However,

the amount of consulting work or "Sales .genetited:fionithe state's -tegUlations:-

-atia:enforcement has not been documented.

•. . .
.04;lederat arid 4ate:.cnvirOniental legislation: is expected to

additional opportunities for Ni4foe environmental industries. At. the same

tiiop',1-Inidg0:.0.,00- it the ,PEf?,, are ,Causing the Enforcement Division 16, shift

its pnonties, with iapior,polits,0014tioiohat firths will have less pressure
. seek- enVironinental-*tviCeS -'44 products for ;conipliance..L'In,,the =past..

•sinall,land:Oses; tepresented4rioSt of :Dtri 'enforcement cases. ,• The LandL-

Bureau, which ha$ •;taken;the.:nlOst,..significant. entS; is trying to allocate its

iceTie.stifOit of ‘(Oikiir.  Information, 511:AWN;
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"e:Eiipreenent,Divisi6i will focus more on 
l4'sF-actions,-prnarlyi

.::

the,
fikiiiab.: ,-_COiiiitiliailee ,staff :)iii.re ,beeii,;*b*ck.,.iii:,:t4e. Water Bureau

iii''',.,Ieviei:• .6*Ii•S`.' siibin44: required toim§: •*kil„ reducing the '

,.:s:iiiiPlint,seeihileiQe,laborat.:Ories.... 1:4gre l,i4..;a4p,tiee.i:* cutback in

•desitoaied.fof,ukon4004 siteg,.0‘.the!tateile.signa,t0.t!pFrf-Rncl sites,:,, -

ePEPii:'placingigiciie::e0p4i.5is on•iXillution,ptevention•Ocl...11as,reeelye

an EPA, grant :sio-, iji:0:ficie :i6..cl.iilicfai :assistance : to *ill'  .fir..in" ' s':•'.': tlie•, shit; lo':,.*.:'

:ifeitentioii,'Abolia:,,er.e4te.',- Cinie._,'..OPPgrtuOi.: fo.r.,:n- technologies and.

,,•;:subiiittit0;,14i6i4;."';:.1,(villi,, alsci, creOirsople.1;irork :.fpf, eiigin0.riiig,.,OcU,f ,

:06iisialiiiii fiiiiiiii.'pii-sreess:en&eerint and waste iiiiiiiiiiii0icip:::.. '-' . '''• . *-- " ,'-
-, % . .: • - ---7, ';',_...,..., ., ..-: -:`,.::- • ._ - -. .;:, -...:-. .-:. ' ; -,.,;::...''',... '-'-'.,

nvirsation with Ptr,felc. Higgins, Environmental sDiqgnqstici,'4111 27,1



,
Opportunities an threats r were identified or Maine2-. environmental

mdustnes based on interviews with':environmental companies already in

!sinveStiiient portfolio, other leading , and emerging- firms, staff e

D'ePartni.'" of Environmental.- Protection, .and 'the :,literature on industiy-
trends These are discussed belOW.,

nvironrnental EngineennglConsulting and Remediation-
..."

,
eenvironmental engmeenn consulting business. in Maine (as we

as the country as -*whole)!has been in a'Shakeoik gait Of-theinduStryfor

e ,p-ast:threo„years. -As:,:other,.engineenng,:and,;consulting markets- dned-,u

unng the recession, many firms gptere.4:(2,enyironmental,markets The

-..ind;iitry'ig. now .sanitited. with lodal%-ancf,'Ont4f:Stite '.6rnii;,.and it:is difficult

.for new.firmstdenter.','. '

Alth Ouikthe::redesion.lias-:/been',;a;si cant factor in -indliStry.!dhittgesi the.
,

il.,(13#eitiber 1992) argues that the,:inevitable:MOtur4tiOn of the 'industry

has been an even more important factor in structural changes The

proliferation of new entrants has meant that suppliers iitys.i_onipeWitoreon-

-3;*'et costs than differentiation of services 
18 -

Environmental ".diiStOMers -hAVeli,eddine:`,Mot : ophistidated and sensitive to
,
'pricing :404 -prociilef ?cieli*eriyratherthOn-,Stiidy,and analysis Furthermore,

more dOM'iinie's'nbW‘haVe:'oe#4,W.n-'n'VO,O.ntnent.a-i.SOedialiSts,(that;_deittind '

more frOM'etternal,20;in4iiiiint41, ,03./.*nrn that consulting firms will ',need

more sophisticated management if Apy,:fe‘ to compete in these markets

Most firms grew from an .iiiii4eeri)fe-,ii0P ,4,1.1e,.1 :.-if09,01'1,00ii?.0„,!
business or marketing abie;:feW -E/C'firnti;i4Ve-prOfessiOnil Marketing, ,

,

5 . -
The reniedi'atiOnifarket'dpOnoi;:latgely,b0,-. edetal;fUndinifrOM EPA, rpc;0

iiid:POD; and evOlviiii.cleiniip*ind4r4. eniediatiOn of federal facilities

are ;, among the fastest segthent. Of this. Market, ?griming 10

million in 1984 to „1993;',(Eit.-Febriiry, !.1993).'; HOWeVgr;:'

remediationappropnationsare ',Often,' slow to translate into actual ,spendint.

Some of the 'currentfederaL debates concern whether to spend: for oleMyuckpr
P

.
c-

480ne Tviliie.'Consifiltiiii'ini'etvieWect..notea that 'Coinpettlion- Ls now moving back to .quality

rather than pnce There has been some backlash against low cost competitors who cannot.

,(meet :quality standardsi.



o invest Containnient, With hOpe Alia* new. ireinediatioktechnOlOgieg

•Ainderi.'deVelO -ent'Can-be'uecrlaier- d Will reuce -^^
• •

e-following are the TI4i,:or,s'oPPortuhAti' ideiltifiecrthtQl!

companies operating in the State-

-• .
Site Assessments and Remediation of Underground Storage Tanks
, -

The upderground''tankinSurance fund, with $10 million dollars and capped a

5, nulhon in 1993, ,creates the Market- for tank 'remediation:: Under, an EP)

mandate to create state tank•insuiaUce-funds,-the state collects $7 million pe,
year in gas_ taxes- that should be sufficient for cleanup costs:

DEP keeps two lists, qualified . 'companies • for site asseSsmenf„, o

undergrOtind-, ,-,storage - tank removals in , Maine and:. pre-qualified

_hydrcigeologieg investigators : Th.* „lists- are, Updated :everY%i 1248: Months;

Of the 63 companies on DEFilist.of Site assessment -consultants in 1993; 45'.•, .

. Were •Maine-based or have branch offices in Maine., .Thirteen: of the 19. firMs,-, •

n the prequalifiecl;-consuliant, -list for liyd,rogeolOgical:..inVeStikatiOd-,Were

Maine companies or companies with Maine offiCes.'-•CoMpaniesMUst.- Meet -
set of minimum standards to 'qualify - for-. , list. :Then -1211P.•-`rariks- they

companies and has sleveloPed-a "Fast Track -Consultant s-fOr' Soil ̂and
. • ,

Ground -Water IteinedialActions . at. PetroleMir Contaminated Sites" , .

In additic,n, 
, 

•many other firms are actually doing 'site,.assessmenta/, e ,

determine Whether'. underground,- tanks ':have : ,leaked and whether it is

-iiecesSarY:to remoVe,--tankS. One out of every two tanks usually needs to ,be

removed .-.• general, Market,- is ..Well. CoVered. ' - There- may 
, - • . . . . •

opportunities for small site assessment firms north of .• - „ .

• Other market niches may be commercial underground_ tank •auditing seivices.

"ers' of. Underground,. tanks are eligible ...to be covered under' the state

insurance 'policy, if they are largely in compliance with the, law._ An auditing:

service .could venfy whether a ,tank- is largely in -compliance: This service .

woUld',not..3stand.,;a1One since 4-,ic_onipOy' would :need the expertise

underground tank installer, too. In. mid-Febrilary,, Portland Pump began•
offering thii seM



roundWater'Cleanu 

_
Mir,: to, siii.,;thillion:d011ars ;per year are generated from :tai!es'on,,, bulk

transfers'Of-fuels at fetthinali'thicfbartel taxation on oil'-that DEF'.'can

--use for administrative cOst.s and groundwater, cleanups:..,

HazardoiisMaste Rethediatioils-

,
fn Maine the ,hazardous': Waste-'- market is the largest in volume but .draws
heavy national competition'. firms ',qualified - to undertake hazardous • waste

Tep.i0i090, 40 ;large, Out-,of=state,:firMS,'Fiiilis.:are'lectuired :to , have heavy

insurance against liabilities, very specific support services and .:background:,:;:

- training; and medical monitonng Maine companies leek the bonding to

,Undertake projects Sometimes, Ping;;;firmi5dO successfully bundle„ 
1se Mee's° together and bid on projeCtS::'

Maine has only two or three ..pPer,NicliSi'tes..,- :There: are nioy uncontrolled
4ardOUSWalte-SiteS". but ni:4:4.01.e.:,seyerii.iiriptilki:dat pressure to make the

list The hazardous cleanup market is dnven by concerned people who

demand enforcement

The other,major opportunitye cleanup of ring Air 'Forte Base The

federalgovernment is overseeing the, project, but there will also be some

DEP review of the work This is -4$150,1*illicialob that is subcontracted to
13'-EthrirOnthentar (Xlea,T$roWn and DoVeri;40), an international firm

eadquartered-,,iif.-;POrtland;-,WOrkingl.with:Martilf,-Marietta.' e The iiriallet:

.,:envirOniriethplfirms in, the State are hoping ,t0,:sUbCOntriet with the. larger

-COiltraetars-, in -Order• to fulfill their small, hilsiness'4e4side• requirements.

ABB is also doing a,:tleinilpfOt a leakat Brunswick Naval Air .Station, *hi*

so provides Work for subcontractors,

.)"? Oior gise e 's Miss th4sc,they

must have Other- baseline Work.: There has been a' history of national 'firm ,

setting- up, a Maine-based office-;for. a year, or so and then, leaving because

there is insufficient business ; out-of-state 'firths; such . as -.13alialil-2!

tnitheering have done well in the Maine market and ,liaVe stayed

. • •40 
•e

Landfills that ,dek, not meet Abe „State!S regulations,, for state-of-the-art liners

.and incliitaying devices ;were supposed •to :close:- by December 31, 1992

Legislation Was: passed .-allowing -,-)thiniCipalities-,:tO-slo, -a reduced closing



procedure according to •DP guidelines, depending i,upon their class of

landfill. ''• The. Cost Of 'CaPPini: the. landfill  (not.inCluditii‘ani.6ther.:ClOsing

costs Such as :groundwater„reinediation) can range from s10,009401,000, per :

acre to $50,000 per acre, 4ependini. on the level of engineeking:reeitiiked:.=

11 hydro/geothermal investigation could cost m the range of $100,000.!..'

200,000 per acre 20

.çlosu.res'.. a', very 'competitive market,- particularly amOng, small :Maine

firms, The closure business itends:to.:be an entry business for one and 4W97_

rSiiiiI4iiinesseSithat Will Cut .costi.  The laiter, COMpanieS:steer away from

bidding on the work : ̀''§oirie-tOWnS'Prefer,t,O4iite Boston firms that then team

with beat-fifth's-,

Real Estate - Transfer Market 

Both banks and iridnifries, are '.hiring! engiUeeri. - to , telthem'

properties they are financing :are Contaminated, This: market has -been, an.

trY4evel„::iirategy for one and t%VOperSOn -OffiCeS A number, of IheSe.

'offices have opened because of layOffs,in larger firms :: It iS:very COMpetltive'
and very risky because the consultant 'tikes, on: all 'legal liability

Maine banks have different, ,policies on these assessments Casco Northern.

,Bank: :hires 'engineers,' to dO":i phase: one environmental assessment on all

commercial ,,'PrOperties' that =seek :financing, $1000 per

assessment Casco estimates it -xloet between 100 and 200 per year

roughout the, state: .For 'properties that, May raise some red
en requires.a.phase two assessment at about $2000-3000

'Key Bá ,,uSes a"qUestionnaire Soften, prOpertieS fiisfto'lletetinine if they

need An assessment, :,:The aSSessMenti, Costing approximately , $1500,to 42,000
are included in the closing costs and raise::,ilie.coSt of _doing iIiitiSineSs.'`*ith the
bank : ' Key Bank has Piit Out, a RFF-(reqUest- for proposals) IOlengineering-

firMs:andwill,Alre alconple of firms to handle all its assessments In addition -
':tiklookini,at, factors such .as qualifications and -.C,O`it, :key tanii".' also .wants
,engineers who can assess a property in relation to its concernasilender,
enable it to make a:.reasonable judgment about the_
decision It is'not necessarily looking fOr:r.large-,firnis that -use expensive •

equipment and have high overhead.

20 Conversation,' with • Mike - :BiTclen; „ of Division of Site Itiy4tig4i190
Ftemiiiiation;:iyiime:Depaitinf of Environmental Protection, Janpary;2?;4994:„

, :



,Markets, -:iie)nde, water'. „diStrictk:-..smallWaters sySteMS;:=Mannfaci,n04

• agricultural 41011i414, state; aiid,loCiiiciVeitiinenti,-..and.,..olher ütilitiés. The

federal goYernment: has created big markets in safe 'drinking water and waste:

watertreatment. The. federaL:Safe-prmlang -Water: Act forces.

different things SnCh",as•*atiniitkitiCe:Witer-, testing for lead

copper, :for radon :- ,,TheeneiY-•Tegulation4; passed t in 1991 -reTOring°-

a On strong impact on -.1,,14e* ;-England 'where a

TeelliAgc of dnnking water =60thes.--troing'FoundiViter. This groundwater

comes in contact with radinni;beari4rOekiihd,sOil'.-
„

Radon monitoringin  
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' ' -: = - market-Is Lowry capitalized on ,this ,„, .; ,., , . , , :  ih--t- began in Unity, Maine:Eligmeering.- a , ..:  . ,. -.4.- . ' 
' :198441.: 4,-- does 4i.r4ey,desir,g, and build sisterns: and has tad,„,..,9,percer -

pe .-yeat,With:49-92,:ialc§,ofil:5?nifiliOn:Tlie.00pipan.y0o produces

T.°' ' 4' tT;td-renioVeradOn-(,Wps anil:pe'#(111e%-iii; In 1993 Lowry moved its

' 
andingAIrsiOtic.ti9P..,aP„ ' t,- •

e"l'iPn191  ' -'” '  :a Main office to 'Durham, --.1.40!!k Carolina,: mainly

bec:iii-sei,.-of-Alie. -,f0.0iideTS!,-..ttersona 3.prferenies.:..-Other.='fac04; foT, .91,p move

were 414.4ih•cawr!i!liriafiS the 
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ialidicutI;;'tC;1:a surplus pOO1'9I-iraiipl'Yorii;,404

production usiar cheaper e-company naintaini'Ox -engineer : 

d, :

,
field person in Unity

Waste .Watet treatment. systems that the , federal government :financed:20

gaifr ,ago: now tg4Tadjakc equipment, , technologies :.: and.
anijoii:begiOse of population gioWth.:. Many waite`waterlreatnieM..ptints:.- - - . •

have  been enlargedthe extent possible and will have :tO,,Miniiniie4heiri:,

water flow.Consulting services - Will be needed.' to help licenseeswith•.o
technicat,pernm4., :So far the .fedealánd.state governments have spent over

hiihOp in'_.C.OiottuCtion of Was,t0, water freabnent-:plants.:sinee: the 1950s,

-maintenance of the§e'facilitiei-hal been two of three times that costi--.- •
,

,
Other opportunities exist in pointSourCe-AiSCharge,and control of dioxins and

heavy metals:- e-.federalgovernment m e. process ' Of defining dioxindioxinth  " ."th-

.40040-t:,'Cince.theic' are il.,,etOkMaine Milli Will move to a technology to<'
control They are likely-tO;coRtra.et with some outside :c44 t

gain expertise •



• •

'Several' thing _performr environmental audits of businesses So far, the

.auditing=inarketiii.Maine-haS been minimal except for subsidiaries of larger.

Coitipaniei With corporate environmental programs 

This

•

„
...Market has some 'difficulties: :','Onee a COMPany uncovers problems,

theSe ire...part of iti.reCciids,,and.it- creates atriininat-liability;:fOr -Managers:

•However, if a company develoPS a 'plan to deal with it and shows good faith,
• 
the ;EPA :Will leave it alone. Laiv:firnis are also vying for this iniSineiS With
the claim that CnViiiinniental ;audits should be done :;thro4gh,4-laWyet to

manage any - — "
•

'• A

firm's motivationfor eliminating' to'idcs,'.ana wastes is
, Firms must be °convinced thatthey. Will SaVe;iii6ney'ADVeithelife cycle of their:

"*aduetion:=AS'inore'firnis realize that they,Can -Save money, they Will have a

different 'attitude .toWaidS.- auditS Small and medium-446d'. firms i 'face the!,

biggest difficulties. They cannot afford inanageri, and do.';'not

knOW'theregnlationi-and4lieirliabilities::- The:threat Of Criminal liability may:

Change their perceptions for Cleanup.

--

Audits ; theniselves.,aie not particularly lucrative for 'consulting firms. The'

,profit 4s in, the potential follow,up work on compliance-planning and redesign„

f niiiinfaCturint SYsteins:„ However, larger thin :that to4eit4y audits often

have the/internal capacity to do their'OWn thaf-

..-ifot,.-haire;?theT-capacity cannot :afford the audit_ nor the • 'follow-up .
. ,

.;consultation .;-• "

,StrategicEnvircinmental Managenient

ceoiding toEBT;(beeeniber 1992); relithfeirtevi.E/C.-fiiiiit are siifferilig

:strategic s'tnyirpnniental management: services:, These,' services teach

-,companies to. .take .,,,a, life ° cycle analysis j:of-: their production process and

incorporate = environinental.:,iiiinagenient::,:Systems • into ‘-hUSineisei;,- •

beyond compliance :requirements:: MostE/C firms 49:.401taye,fite

• and management skills to Offer strategic environmental Minagemeiti•,'On

the other hand,. Etc firms 'claim that management and firms lack::

e technical and engineering; skills to implenient-these,StrategieS effectively:?

eithing.with-Conipleinentaly companies MayAbe‘OneiOlution:



„
One national company, :Management Group-.

(ERM), reports that -...etiViroiniieMarf,inknagefinentl'serviees is Its fastest

growing business, with 15 percentI. 'of its -,rekenties':w9tldwide.

Ortiand.:Offiee:does:-,:nOt find a.. large inai;.ketfof.:stFatetic :environmental :'

'•management'in.Maine.. This market of larger Fortune 1000 companies that

have the attention :of ,seilior,..Manageinentor have lieenifitted;.is'not:present in

Maine, except the paper Twenty percent :OfiA130.. EtivirOninent

ion ;.in.,leVenues:: Demand ;lot' their

services is largely in process improvements, such as from textile,. anti) And:

,hOspitalitidti'strieS- .(EBJ August 1993) Jacques Whitford :-:i.NeW-.Bitin-sviicIC

/C firm, is also targeting pollution prevention and , redesign of

inanufactunng.:systems as uznew- market niche.

As e . ofoh:eering and consulting segment of environmental • •
.;matures : this country, the major growth r(unities • are in foreign.

Mittceti, that are inst.-beginning:fa inindate'pollutiOn'-iontrOl. and ,cleanup.-.

Consulting services, -hOweVer; are; haid, to sell without offices located in the

.market 'area. .- -The trux Of what a company, sells is the relationship with the

regulators 
• ,

Three - ni1S-interVieVied'Avere'10Oking`'rOViardi. expansion, primarily in'.'

Canadian Mark* One:conSidered theCanadian market - a poor : bet because

enforcement itlax;there. ;,Cunadlat enforcement vanes among provinces- but

"f gelieta*,-)nOre:leitient in the Mantimes Of the five -; ruts, interviewed,

he; internatiOnaltrin,was':already in"'EtitO r` atf.inaiice4 and only one other

-,-shONVedrimMediate-intereSt,in entenng Europeantnarketgi. •

•

Export ':.is high' -ns it* ,:ettglkeeling Oct t•egiedfatied :firitts • that-

i.Opi:Oeniffig-st: Of :Maine'i:indiiStlyj Iti-7Order *15661; feKilliteei„aitd::iittitue

..international Marketsthei nine,AlliMtee.Whelping Maine companies :form

an fiVirohniental, Business Council -1' Modeled ;',Ufter the ̀ :-Massachusetts',
Environmental Business Council ;This effork-COme& outof initial organizing

efforts of the DECD to bnng firms together
••,



e
tick: of the. market in' water and Waste %valet. 4ieatipent is for n

•technologies • and *,equipMent That "physically ' .:separate ,caritaiiiinatits" ; ",use

• biological processes to degrade the contaminants;  thermal .:' manned of .•

• separated chemicals; and advanced oxidation  process to down organic

molecules and oxidation of inorganic substances. The;:March1993 'EB./

reports a . strong market for these technologies ancktelated:speCialty services

the United States of $13' billion in 1992, with -song growth Ipotcritia

Opportunities. in Maine areas follows

Using Natural $ySteni&tO Purify Waste Vater0.• - . , e

Researchers in the,Pepartment,Of Agricultural and Resource EcOnOthiCS are

looking at the pOtential-OtliSing natural waste systems to purifyTwatte.WaterS.•

One possibilitYis:tO take sewage waste from coastal communities, Mix it with„ , , • •• - • -sa-Water and use' shellfish - and-. fin :fish to purify the as A research

question is whether the wastes can be used to seed 'plant&that are ‘'uSed-..a&

feed, Or -Whether it'Must'be'Coinposted or ,thiniped These-:&ystenis
• ,. • . • - - • . -
produce clean 'water at the`..end:wWito'•chemjeals• Or mechanical methods.

Current.'SysteniS ,a great ;deaf óI electricityAO mix air= to,. purify Waste--. ... e, •

. -
• e.',Pro‘ce.S.S'WOUld'IC00. .̀9petating.coSts but not eliminate capital•costs. , 

• 

.

system , would require - facilities to comp*: , the- wastek,..and;.'-pdssibly,

icenhouSei;:With -energy Costs; .to use the wastes to gioW-plant4::.;

•also, require ea -trained botanist to supervise the prOcess.,.

o;VOriiie the research on this 'systent,':;UniVerSity:',Of Maine:rfactilty would

have tà do' considerable -up-front work to :Obtain', a- federal: grant. with.
coosidcrabiemsk.7'90er competing research proiectsithat,havejles&-risk
,commanding ‘ their • tinie.:;..77he'Projeet requires some -seed funds in Order, to.,

evelOp,a.itill'reSeitch•-proPosal;, • • "

• Dewatering
- •

Several Companjekawat different stages in applying existing technologies .

develop, now, 441.es, for:de:Watering,: sludge.'•:Kady International has.applied its

:KadY. Mill to .dewater sludge and reduce' the :soluble compound&::DeWatenn

Technologies:,in' Lewiston, is producing ,a,sludge •dewatenng- filter press with

applications for municipal and industrial. ReioniCe--‘;

Recovery, Inc: Caribou is. its, •



ewatering- technology, - which evaporate. leachate ifoin

andfills., RF; Technologies send's:, microwaves to Stodge that. 4. , . , ,
-separate- far tioin`slgdge for reclaimable o,,il

6 22 
„

ioreinediatida'of Soils'

Woods End Laboratory in, -Vernon is applying-its•-teeipeS,in compoStmg

o-biotetnediatioif Of SOH'S .,,COntiiiiiiiated by petroleum-based, hydrocarbons,

: 'snelf.aS-gaSoliiier diesel fuel and Oil:- :(See:CainpOifing,:p.:51:..)- Woods
io-: Ae-§iign .;::iianageS.-,:*4::--niOnitPit::2ttipifiiiiielifediatiOti , prOce4;-' It, -. ., „.. . ,
efeiiiiines'4'ilie:,:filitiOririate;', .inii,ctiire-s- Of.i.- carbon and and, nitrogen --.-Witli.?the

confaniiiiated spit in the:cOintiOtting -OrPeesirlhat;enable.-,iiiicio-Organisnis to ,

egT4dp:Ahlit.iriAnj.e::40.6c4tbd40.' -i.



6.3 r PO114tiOn

4

impact'Of the Clean AirAct 

The ivfiantreaf=P;Oto:c.O. Clean .‘`Air Act of 1990 require

StratOspheriC oZOne _COntreolS to.:iedithichlakid,u'orocarbOiis'.(CFC) prOduCts-: ,
.

. 13k: the- end, Of 1995,, theIncore reactive' ',Cheinicals-, in „air-- conditionpw:,

, refrigeration; and :chiller Operations will be. phased out EBJ (December

1092) :projects, that as traditional 'CFCs are phiSed::Ont;,;:the. market for

alternative electronic : cleaning' equipment, such as those that",afe,

" water-based,' will double over the nextsix years from $.491.million,in 1992 to.

$984 million in 1998" :; .

A .1Arill Soon publish 'regulations on 'air toxie,ocintrOls*hiCh-wilk-require
new construction ,or placement of equipment at the -source to control Ozone,'„
forming pollntantS. -Larger: sources will haVe..te.uSe nitrogen.oxide-eoptiOls.-, ,  ,
According to environmental ,consultants en-

vironmental consulting firms' that can engineer process equipment' changes to
„ . . . ,

preventqcoac emissions are. likely/to:benefit lather' than manufacturers .of .

s".end-of-pipe control equipment r .,, •

aineisseStablishipg:a,car eniiSsiOn,iiiSpection'ityStem and has Tilt out to

bid a $40 million contract (the second largeits'. the ,'.#te)- for firins,

capable of setting up and operating,einissiOn'testing:faCilitiei:All of the-

bidders,,,Were„;614-Of4tatei.firipS', that have sufficient capacity and past

xioeiieice to establish these facilities According to the DEP, Mame

firms did not have the track record or capacity to compete However, it

may have been- possible tO. ensure participation of Maine firms as

subcontracts through more advanced iiiitie;t of-the opp9rtuhi: ' or specific

set asides . •



Approximately 25 _percent:Of,* cars inspected are expected to -fail the

• test Annual repair coSts are estimated at $12.5. Million.

- • , .-:''' '' ' ' - '''-:', °':-.-.• -,,:-.:4 '

i ii;:la ccifitrqii-ql-i.iii-04st!)("v41'7q4kr!--iiis-. 
ation-of,equipment An.. . ,- .

create Opportunities fors-Of equipment:

Firms using CFCs in refrigeration, air -conditioning, and-Chiller:operations

Or thatine;tiie;resillurants;--hOtels,'IoCid '-transportation .and, processing,,

,seleetrOnics;-anitin autoMobileS(Will..haVelo'substittite new technOlOgies.!

and municipalities: are likely to. be Unaware"; Of. . . _
impacts " that -CFC-----coinpliance--. can have on their ,:_businesses an
. • . - . . ,

communities: Companies thatiwait too long to replace their systems may

find e, necessary technologyin short supply.- -

,
nStilting.;on.CFC compliance, planningand retrofitting of existing systems

is OtiebtiSineiss,OPporttinity'direCtly i:p:iiiong:-,frOiSi-ffie legislation. Alteady-;,..,

emplOyee:reSPOifsilk'jor- refrigeration and air

Conditioning systems. has -established ,hiSloWn:,C-Oniulting: firm. Peregrine!:

Environmental educates businesses and certifies ::,'workers.; -abOut,;..•CFC

COMpliance;regUlatiOns,:and 2helPs. ,them • assess: their OptiOnS'.• Not all • CF

.:chemicals are the same, and:differeif-eqUipMent-:iiineeded'fOr different

chemicals. As 4/**i..clog-0_;,iptiWpeOple -will 'be*illingstO'IjaY for these

Services 
directly_ •

Markets IS exist ,retrOfittingniarin-e: and ,nontnatli!, 0: equipmentiptn..en.it using

CFCs : 
1 

retr.qfit:U:S.: P.4 vyships;

.h,n9.11athsnavy ships, commercial fleets and cruise ships with non-CFC 1igT§.-y!

The largest itiotentiny,*the:arineretrofit-'inarke is 'offshorewi. co„

from the United Nations

PatSamailuoddyTechnologies OniastOti;:: -Maine has ,,developed

'recovery serfibber, technology .that iises 'SOW wastes containing alkali to '.sciti

aeidici_ fine ,,gai and produce salable by-products The recovery sCrUbber:is-

small oepiie,4*Adtor that combines sulfur dioxide and ash it, factories Ao•%.

Make fertilizer: The scrubber cOntrols pollution'at &A-Try-high .standard With ,

the following benefits• . ,

euSes reacted solid vase, thus .eliminating - the need:- to landfill.-

redneei:;CondenSable,and: soluble gaseous,,einistionS.;by over 90 ,percen

ineltidini:sulfurdiOxide:eMissionS..



eniOv.es,4114neastira mon-from: uegas

• edUce'SPartiCul4te,einissionSto.t)* highest level of Any system ,,

Although ptimbev,of systems remove -sulfur dioxide from -flue

Passamaquoddy does this andalso recirculateSall the 'wastes in &closed Itiop:,

stem The innovation resulted from the Natural 'Resource- Council of

Maine's effort" to lower sulfur contentburning' cOal. The iDragon Cement:,:

*hick Orikin4lly,develOped's'the technology before it was spun off as an

independent_ .,*?iripnyi.:,-;realized that the higher , • costs of lower sulfur

requirements could close .doWn the ciiniPanyllf`The.Clean:`Aii: Act of 1990

establishes sulfur emissions Standards that the scrubber helps fulfilli

Applications „of the,tehnOiogY are for Wet, thy, ót semiwet cement plan,:

--WaSte, incinerators, pulp and ,paper mills, and 'Other combustion proceises ,

Ordinary coal burning' plants do not produce; enough ash to sustain the;

reaction, but. those. in Eastern Europe; which use pOpt -quAlitS,-041'Witk high,

ash content, would be Suitable: The retrofit costfor i'planeCpsisLfrom,$'15 to

$p. million 'depending, On, Plant size. According, to Ihe-.seriibbees-„inVentor;

Oniiiett MoriiisOn.:,,:thePay_back isIrc;Mthree to "ive, years through

on waste and Sale Ofthefeitilizer litodUced=, at sale !Of , the 'right td
For example, disposal Of -municipal incineration -ash is $46 to $47z per ton,'in

Maine,• $10006/tOn.in New Jersey,'' and higher abroad.

There has been a let- of interest in the scrubber, ipatti—CularlOn: Canada, u

:of this writing ,none have been sold: A potential custOmer in Kansas -is:-

, seriously evaluating the: technology and 'a Sale is expected this year., -EPA is-. , .
wnting new regulations for the cement industry which, if striet'enough,,WoUld

,mandate Use of PasSamiquoddy's,technOlOgy.

,
The poor.eCononly, is one key ireason; for lack Of sales The initial cost of

equipment is-Verylhigh- during, Poor industrial markets despite the projected

ay baOlc,,period. , Potential 'enStOrners ASO Want to See:ilietcridlbet Operate:!'

Dragon Cement, *here the Serubber:islocated; has been operating
percent capacitY. ,PoOfIr4nsportationlconneCtiOn& from Bangor airport

potential , customers 'also',hinder iriarketingThe,EPA: is - ,conducting a year.:

'reView Of the company, which whiCh:VilLfurther impede SOO:. Wait ,to,

see the tetults:. '

ague International an out

equipment and fechnOlOgies,,
burners, which WhiCh Met the

- Portland • also provides air pollution controli

It supplies and -manufaefures,,loW,,e?ceeSs',air

emission - standards:: of the South Co4se,Air



:Quality Management District of California. lhe burner operates with i:-

-.'inicro-groce-SsOf control system taking A,Stinit..o*in-o7Eygn sensor in the

exhaust to maintain tight 6ontrOP;Of,ihe-air/fnel' ratio It also:inaintainS-

rOpiq'reir6nlitionotiO:OonSiSteni with flame stability : By ,reducing excess.
air and using an learoni'O'N,,ariable speeCi'MoteiedfiNie: on ;the combustion :air

blower, the burner saves 01 CO:Sts:. -

lague has also pioneered a ne clean coal i0SchifolOity' . for - existing coal

lants The technology ‘ini-prOtieS' energy efficiency, lowers electncity costs

reduces air emissions of coal burmng".1).1.4s.:•:"In $41,---1p;'th, DOE 's

lean itirdgrath.:AWarded niilliOkreSearOh and aevOopment>grint-

o -e..ieinnsy'll;anii .giect-riO:Cos in'i0.4nif6'14:'144rike'tp-On::402.6;„ to';repOW,er •

Is Warren



nvironmental-Data-Managemen

The fecjiiiienienti ;for, htinS report •fO government their use and, 4 •- _
discharge of Of:: taidcS .'afid-„teneratioivi-Of hazardous wastes Wastes- are:-.-„Creaiing:

opportunities to develop markets.: for liatcoding•,themicals;enyironinental,

software and :data management Waste mlniml7atlon and habthty for

COntaininatiOn;--- well as einiSiiitini Moniteiting Linder the Clean Air Act, are

• also-dnymg corporate interest m environmental- data management systems.

, • ,
ccordmg to the EBJ (June' 1992), the • indiistiy still very:young:an

olatile-:::GeneratorS-are.inhibfted from *eking insOftware•systems,becanse

of fear these companies will go; under and will not be able to service them

over the long run. The 4992 Environmental Software Arectorylists-abouts250,

.companies selling 600. to 700 environmental software packages; including:.

health and. safety and materials smanagemencompared to, 150 companies?,

selling'c.500 packages in 1591. for every 200'. Ite,-* package* PT have ,

• 'disappeared :i EAF ittii,b'utes the failure late, not to the -recession, .but tO/, the

• -iiey of sodardi.i, and -uniformity inSoftcvare., applications due to historical

-iiicOnSiitencieSin:enVironinental regulation and inanagethent. The Software

does not yet imeet standardsfOr electronic dataMterchange (ED!): •,,
• •

EBI reports : ii6wide- COnSenSni. On the size.: Of 'the,"U S environmental

4 . .„ , • . - •
software and supportive services Market..:Dfie anaiiSi-eitiniates it: at•'$50!ta

00,niillioii.4nrivally.,:'HoWeii,er; a number of generators Spend at least five

times that much in-house. Some Market estimates go as high as $600 million.

over the -iie*t few_ yearS.':. HoWeveri,prOdiictsdevelocidient cOsti.are'high, and

no firms are making, 'huge • profits.--- Nonetheless, huge ,hardware,,

manufacturers (DEC, .J13M,- and :Sim), ',die' big six ACConiitine firths (e.g.

ur:'.AnderSon),...ana defense'. -contractors :?' (Lockheed; -Hughes) have, , ,,
enteredrihis , market, as Well as corporations,:- such as DuPont, and.; a

commercializing.theit OWninternalenylrOnmental,stiftware sySteins.

, „ ,• . _
Maine engineeringfirms with computer skills and others-. knowledgeable-s•

.abaiifinvirOnixientallegalations are moving into thiSinarket.:"--,-FOr-example;*

EnteC,::a.:Siart=u*SOftWare "_company based in Lincoinville, has deiielOped:

low cot, user : friendly'.environmental 'Management system that combines.-, . „ -
data 'base Witli:::Staiiitiial:fiinOtiOns; 'graphs :and charts Competing softWare;,..

packages are 'Very: expensive rind:pr:Oick.'elthei:::da.ta, base capacIty-.Only,or

::cOnvertOffthe Shelf software to ne: or two specialized funations:.



. _ • •
Demand :, for the software has been mostly from larger -environmental,

'consulting firms and regulatory agencies i- Smaller -congulting-firms ;ate - not

knowledgeable enough aboht the regulations and what they will need in the

future

,Opportunities for-deyelopiiighew,softwai*apPlictiOnsitictudi'

Linkage with high end graphicsUsed''ihY.large-COntpaniei;

Tracking wastes through • e cycle Of an industry to assist in was

--reduction that meets reqUireinents-undeiTaxic Use-Reduction laws

*Plcage-With,geographic'infohnation systems



Since ',1990::Maineepvironmentallregulations have :required, mitigation of

'wetlands . that 4re,i7 affected by development. It ,sjs..'43:40,10'.:49;:rebre4w

. WetiatiCh by using array' iiISPeeial plaiitcfand.diinegraSifor sand dunes.

Portland vegetation is .used to control erOSiOnba, Pack Pay lints, afe;

, fp 500y; coir:iing from -,*iqerOili „company, Ressio4n :Green With, a BoStoi.

'Office; Most ̀dune grass comes from New;',JerSey.,:-.;.State ,,requirements

replace buffer' Stripi could also provideoppOitunitiei:tO•groW native species

The -Department of Transportation the largest contractor for

*tlait4; $0:044114411,
an wetlands :MitigatiOn,pt-ojeeisY„a0iciss':hel-qatente-;c9:4 pef::Site,:aVerageg,,:„,

between $140,000 to s150,000: The program is liev-i,"apd:SeVeral -projects - are
expected to go on line in thekiieifteiryears.2i: "

, _ • ,.,
uses . ure of woody and AionWoody species and;is expanding the

number spec • jt, is ften looks at ,,an adjacent wetland„ - , , , .
,determine the :plants it wants HoWevetv the, program is

. and the DOT'dOes'nOt loioW the effeeti2 over the 'long run. Nor does ft. have;

any funds'to monitor, the sites more •tiVo years'after-they are established;

: itis depending On, siiiVejllance',-1;iy.,lotil :groups (State /Considers Nw

ApprOach, to tut Cost of 'Saving Wetlands: Maine Sunday Telegram 23: May

-1993). Woody species have a-longer liack::.reCOrd and are:`,iniOre available. • f

locally: Herbaceous Herb:a:dem* Plant material, such as grasses, sedges and rushes, have.

not ,been used, Muth in the 'state. - .1-lerbaCeouS,SeedsCOme;froni Wisconsin.

The DO' has difficulty getting plants oiieOf State and tries todesign .projects.,

*oil on what is locally.

One. supplier: of wetland Plants is Pierson- Nurseries in -Biddefor-

"-,grown,lor,witlands And 'ornamental purposes are.approximatel y, 15. percent

of of iti-buiiness.;liale PiersOikiraeked‘lists fot,revegetating:wetlands,.fot five

years before entering the market. He saw in opportunity because .already, 
' •

:21 The site-to-site, approach: is very; expensive; if,ks,' an. altgiigivp':Oin--Dpir is looking at
mitigation banking system that would : assess all the wetlands in WaterahCCI.tfrdeterinine,',

• Which ones are' the most important to, preserve: -lie: benefits: Ofthe 'wetlands would be
.;eonverted'.int,o,dollar Vainesz The DOT could acqnire, key wetlapds'''. or, protect 'them
through easements. ..i,tny'deVelOper,,tliat, Wanted, to huilci;n '0:ie.:Li. that -1,•410re.5t.ati,ering,,,
WeilaridS: Would' have to cOntrilitte.,thoney or SCryices:in the mitigatiop hanii7 to' restore,',
improve or add to the wetlands in the bank•



owned unused -land OnchiciVe toroivwetland plants; and, secondly, ,he had; -

developed expertise in plant materials'ind landscaping

h "—owever;:l e market. poses marketrisks-for entrants. According,.

:Pierson, f:z a- '$100,000:14yestment_._in these plants is a small commitment:

The plants can require a•,relatively s 'Ong .growing 71:-OitiOdZ, • • PAippc14:on",the

species,, ,.it takes-; Mini** Of; one year and can go Oil() years.',

"FOt:exiMPle; Tea M4ple:COStS7-$10Pet,aetetO.Seed,iudiAkei six Weight ye* 7

to groVi'tO'igh,t10 10 feet If a 107fOot4all'Plantii needed; :he 'has'tei.plin„ _ , 

four-year‘7oldPlantS -Aiiier;pl4nti'reciuire More l4Or.

einaletial.is3Very different from any other commodity that 'a nursery Might

grow Like food crops, these plants are penshable although they are *-10ger,

term crop Agency demand for wetlands plants is notceonsta4t.''aii0:firms-

t Predict -:the:Market.---.5tatepO' abruptly, although the

proposed ,:iiiitigio4',,bank;:./ifiptciach-,i_thay. help- stabilize :the. ; 
market

Nevertheless, there . is ma histoiy showing• the long term benefits of wetland

teMediation; and policies may •-i.emediation ,long enough to

determine the niVersi -research is not yet being :4One: on Ahis.,

industry• 'fr" •

Maine nurse ies..face competition from those collecting, the plant matenal'in't

the wild As this becomes a.:higger 'market, the state needs to pay more

attention to regulating collection that could be, environmentally dimaging.

. -
There is potential for,ouk4=state!,iiliriceo,..bni: the -tame 'risks'. apply Other

midViest',4mi ,mid-Atlantic states have been involved :longer than "New...-

lie-ilia in Wetland' recreation.,,



recent survey revealed that waste disposal costs in Maine Were among, the

highest in in the:coUntry . -Maine's, tipping .fees for'waste disposal are among the

highest in thecountry, running from' $42 per ton to :$175-.:peetiiii,,in -a few:

facilities.22' This compares' to the national,. average tipping fee in 1109/ of.

$30.21, according accOding lo-the:AlsOolatiOn of Solid Waste Management: ' "

costs expected-to reach 1100,200-per ton by the year,2000::-_ , . . , • . •

teethed 'ab6iit high tipping fees and liMited-,aiipoial options e

State Legislature created the Maine _Waste Management- 'in1989.

• This agency was charged with siting new landfills an the state, .developing an

implementing state-recycling goals, and providing towns with capital to make

.recyCling myestments.:,

On e:'-miinicipaf :and; cOMmereial,,WASte Side, 'Maine • law has

bniinesses'aiict‘cominiinitjes to recycle a'pOrtion of their waste Stream.

July 1, 0493; 41ftslaine0thriinies,wiili45,*:,iiiiireeinplOye*:4ie required to

implement an office ,-Papo and' corrugated eardboard:;'a'e6ycling,-.,PrOgra;

although the 'WMA does not have the resoUrceS:and_toOlS:t6:rnonitpr and

-0400°this requirement The state government has set a goal that 50

• percent. of its purchases -have, recycled -content by October.

Municipalities are are:- expected to give preferenee,to,:purchasing:inaterialsfrom

.:ie6Y6led s:Otiires Maine'S, returnable bottle Whickin.the tearly 1970S

•-.via'S'i'3iie'.:'`of the, first bills of jig's: kind 'Ili Aile:'66iintrY;:haibeen expandd to:,.-

i•inClude wine; cooler and juice bottles and cans.

..
eseiregillatiOns;46geiher with:the-high:et), .‘it'ofwaSte-'‘ sposal,, have created

opportunities entrepreneUrsto:developre7c4_ng:
' •'' ..' -,. ,2,- .• '.-:- ., -a ,!-are-ienerallY ' designed "•-•;' collectneWsPper,programs. :-These. 'prop- to, _

' = . :  ' - ' '.1-'' - 'forMixed' ;paper, i -- corrugated,-  :plaitic:,.and::klasS.T,3: -AS, tonSunier, •;. demand.. , : . ,

'recycled '..,'prOd, net .1-,haS '','iiierease: (either through personal ,decisions: o
„ • , . , . • .. . , - : —
-Mandatory

.. 
' prOeutenierit.-- iiquiteinents), markets Or. ;-these,,Y, collected.

' :redycl4bies:h00.ipiproyeit

Experience so far with larger !niindises to-tecycle shown relatively •h„ „ .
aiinplialiCetven*itlidilt.fienaltik for •

. ,



The. lug* Of. recyClahleS'IhrOU expanded .recYcliug programs many, . ••• , •
exceeds the demand for end products.. over the past few years,

many waste brokers found:tfieiriSeWes biirningyeCyclables_ it inCineratorS,.', ,

because of poo1 marketdemandand, otitorage„'apaco:(pik Supply: Low

'' 
• •

Demand How Soon n Maine cally,Begiii ReCyChng. Moinc _Tunes : 3 July

1992),! Demand for ,reCyilatileS=tends to lag until sufficient incentives diri*en-

by regulatiOnS'Ot0e. new products to.s'uie the 'feedstocks

e*spriptis:a case iu point...Papertompaties have - now invested in facilitiesz=

':teCyCle ": paper: in .,,Orderl-tO meet growing  ,procurement: and

-inPOSitiOn coo-voy
announced Oiinifiu4i0p; Of a year recycling facili

in East M.illinocket Because of 'thete2.-Ptani.,:::the:;cipaCity.:*ithin the state to

incite tieWifirintis:̀•eicpecteil tOhelnuCli, greater than the in-state availability

.newsprint (roughly 60,000 tons per year) Stone and Webstees *.a,ste- '

paper. recycling ,ptant,iikAubuin; fatce, .89,000 tons ̀Of-higkgraclet:.„ .
?,of6C, e and 'COmptitet ledger paper oet?yeai,,,W:e4eCteci'lo open in 1994 at

goSt :of $65 million

„ .
Other recycling ,op rtupitieS,Coiild arise Ircini,•:leOgrat.laWS: For example,

the Intermodal Siirface 7tanSPOrtatiOn2,066iencY:.-Aet (ISTEA) requires;.

increased'useptTiCYciailiii6diiai*PaVing;-Siich- as glass - chippeci;tires in

asphalt The Maine Department of Transportation does not support

ebyClahles jor.,:paving-,.hUt clOeS support chipped ,:filtfor-z road 'bed and. road

barri6i-andis-.1eitifig these applications aidesaibed beloW. —

reatsAoContintied-Grovrth-ofthe 'Recycling Sector 

spite,,niatIcet;ileiieloptnent opportunities-*er the long '`run indtist

aces the followingdifficulties .

Competition from Existing Disposal •

e-zrecession,sancf,inanclatOryitecyclipg',We:Todi4oflwainow.Of materialk

goingto incinerators and : landfills In 'aii:,..effqq: to tmeet their capacity

ealailatleasi'in' the Shor(fiin.;•tiiiiiit fees in New Englancl,layre been

lowered to•,ittract:Iii0reinatOrial: AS an example, the spot cniatUt, (non-

- contract pnce)tipping years ago:

rOdaythe spot=f,giarket:Oip ,dipS.. is: lOvi:a..00,;p0.-, -40a, Iftippinglo0 are low

enough, it IS';.cheapertothroW out 4aites;:instea4:::4.goiiig -01940, the:akin--

to recycle,theni; evenifirecyCling.;opportithitiek OdSt.



Over the years, , waste: generators who get excited 064: recycling have

earned an ini0ortantleSson:'Only on rare occasions can they expect:--.to'..earir

money from 'their Wage .stream ;• At beste,;a successful recycling =prograin çosts

less than the 'cog' of disposal As long as this avoided cost kiiie,COsf-at Which - •, , , , , . -
it is:cheaper to recycle than 19 landfill)::dOes'-nOt (WOO .too.-Idwi;:re'cy,eling. can

ethain profitable for government or nonprofit recyclinidperations:

, • - r
company absorbs a slightlyi higher e9st to recycle either be4ii

recyclingis Mandatory or because the --publie:relations,iraliie Of recycling

• wOrth'it However, in the short-term, if landfill andindinerator'coStS. 

arelowèred attract Materials, the avoided 'Cost- is.sal;cOlower, making recycling._

.-.OptiOnS More expensive than disposal options This limits ;.;shorf:(erin, -
opportunities fOr-neWbusinesSeS.... 

,
„ -

Iniutficieni4astes.Generat

e„ eiriograp ics:p a largely rural;state. prohibitamassing argeso uales of- cf. i .1.—

e0goek,fOr recycling manufacturers.' Maine produces ' over

f solid waste annually The municipal solid waste Stream -:conitibittes‘ about

;000 :"-tons of '04.iie each year.:,:',Muhireip.0 -.:iT4te water treatment plant

sludge contributes abbut year. The.:-balance;o e wage
• - -• . • —; •

reani:99nies from industrial andcommercial sources. ,.... •, _ , ,

emote Location'

aine!S‘locatiOn':'aS'. the most northeast goo. in the ,country "also;,piits some

;limitations on 'the state to airiass wastes- and further develop recycling Market

• opportunities. ' The pulp- and paper itichtoty in the. state,. grew bee**, Of ,the

o• proximity to':lhei-loreSti,resdnrce. Mills M -Maine have the technolOgy. t

- - include fiber >fropyreeyclOd :paper into the, paper-making Mix.. However, •

-transportation costs to and fro* larger intban. Centert.-,hai;,e- alSO-.*eaii1 that

Sonie Mills using:reCyclea.fibers are•chOOSing More central locations for their, ••

operation: For example, Keyes :fiber in Waterville, which was converting

newsprint to egg 'cartons and food trays, moved this division to Indiana:. and -

closed its Maine operation Keyes consolidate its operations The

Waterville •plant' was 'old:and-further away from their Markets:

• iiiiii-WastO*CollcOloit, ,

The !lire' nature Of, Maine. makes it ,difficult fo ,c41-pct -,waite§:, profitably

within the state for recyeling:--ituratrbilsineSseS will End it difficult to

their recycling reqUirementi lieemise, 'there; are : insufficient, *Ohlines - :0
_ .  .  . • • , . , . ,. - .,_ .... . •

,focyclo paperin any one location to make2ii,profitablefor broker's to haul.it.

;(State Octiipds recycling T4iidat: :Matisee.Fi4r140)Telegrq#1,20,,,June 1994'



Entry: cnst&',,
!o(1uc.fr9m recyclables -o ed'require high c011eCifon co" StS and expensive, .

,pit:41. citijEofpilf.,-to:Ort and ;F..OMPACt.--the'.1eCyClable Material-S..' The -Capita! ,

Otietipipiaiit,tifog-*Otild,he',:initeprenetirS- with, ideas :IfrOm -even :„ • , , . • ,
repating, a-niarketstii4i The pay. back is not quick enough', to, overcome.

high Start-4 costs:::::.FUrtherintire; re Cling industnes can face difficulties' •

obtaining commercial loans for recycling:plant. and ..equipment;-21

icycling•Marke

„ . ;•,„
The Maine -,Waste Management Agencyformed Recycling ., market

.Development -Task Force in the fall; of 1992,;insirdeir ,pzi:;detefOrillio*, the

.§taiecoiairt help, develop markets an niOnifiotyring capaCity',(Ot....socondaor

recycled 

:-

isicke.!*4 were food waste

nipliing;,;denialition.??4,4S; plastics, am!. ie0d*nt*l'fopey:=p -f0.OwiOA .,:,.

discussion, based on Task Force meetings, as well as interviews with iseey:-.

firms in7..these sand, other sectors, indicates opportunities that build upon 

skills ;'..:C#ii:ifianieS;:,a;&,,cwelliai:::Some of
- - • -

r

arriers they encounter

Maine businesses have developed specialiedand marketable expertise in

OCRing organic Wastes..1 Orgaiiie,fOod:vilistek'alOne-AC4connt for' 3.50'Adiik of,, ,

e waste Stream per year Projectsin FOtt Fairfield and Machias are already

composting industrial "•,:,fOCKV*A.-stes: Such as-4)&00_ 'culls' and 2 :,blueberries.

canse 'gibe doliinkna, Of the:States, PulP•:anclpaperindUstry;yiste•Water

reatnient,-plint'ilUdge 404 Other:: imill7generated..WaStes,:inake'Airi- over 50

eciiit Of Maine's waste Other lilchistriAl,'Organie. wastes • are *rood

I PrOcluced:,byihe).eight;&tancifilOne,NOOdfiredeleettic ̀plants and '.the fOod•

and fish processing industries.• s

-4

Agronomic values of stud84.. generated from ,P1.1k and',104Pei '1111[11i* were

explored. '•. -This Material i&teheralli-'higit-in*,iiiiinic matter, although fairly'.
•

w in xgh,q_.pignejits 'needed for plant ,growth.-',, Generators of sludge and

rvate entrepreneurs developed programs to recycle this forest
_ .

hone- tilnversationlvith ,Diane Branscombe, Counselor, sEpt, University of Southeri

Califrnia study irk099) has found that the financial community vi0t.Ocyain

0.1 and equipment as !lstieqi4liiiiiii)*07,04,t)iii-Ocitp‘of, !,eiw liquidation ya14. -
• ' • 

•



sails Specialized spreading '2,and, hauling :equipment Were i_:*slOcated:.,ati

adapted to allow for ',Sludge Spreading over Maine's rocky and hilly terrain

• .
CS built on .:.*the experience in (name wastes _and developecF 4 lime

substitute for fatillep by, examining the wastes generated -.froiit:ptp,innd

• -paper mills and from wood-fired...0Qilefs.foetheir•agionoinic and silvicultural• •

• values,' Rcs‘ found that the high pH. Of the Wbod.ailypieantiliatisleWEfiglancl,-*
larMers.CoUldr-Useit'ai a lime substitute to offset the,natiirallY low pH found

-in most agricultural soils. Based on this finding,-.RCS.IjuieklyinoVed:froMu,

:two-person, kitchen table operation in; 1983: successful firm Willi- 100
- - :•• - „   -; Fs ,

- eMPloyees. .:RCS Was fOrtunate to have access to equity,capitat„neOisary,t

, take advantage : Of the'rnaiket.opportnnitynndeapitilize its, rapid expansion:'

It could* not have survived : With conventional ;financings': Browning Ferns

Industnes:(13F1); the nation's second largest : waste management company,- -

,boUght,Out RCS ' •

•
- RCS has developed local ..-Org4niC waste management ''markets:fcr

municipalities, siiPermarket.S;Waite'water treatinent;.and,foOd processing. In

some cases ,itiarkets invested,

erosion materials for road, applications s: •However, : for several .years the COSts.- y

of.processing and iranspàrting the compostedmaterial. -could eou . not compete

:With virgin niaterials4irovided.by local. fanners who Were willing to Strip their

top soilOnly recently has the pnce of composted -materials been: cheaper

than virgin materials because .of efficiency, gains in _production.. as well as,

: .0tOcUrement.pOlicies-Cif the Department of Transportation.
; ; ; , • -.• :;; • s - ;;• ..„ '

CS iS-Iiinitedl)y4eet population • and volume of wastes in Maine Its major

,eiPaiision*,ii. nit-knit ...and: in • ',,Canadis,.;-: It: 'exports:, its expertise to sother :

localities where its Operates composting services - 4..s-gics:*toos out Of



e; --qt has moved, people out..to:develop new markets and has had a net'.

4.ednetioif.inj9b4 in-state;
• vs'

Woods ; End began providing composting research 0.0,d; ik1914',; :. - • „ , r

It has feniaipect relatively small (approximately 10 ,people.):by choice

coo*iess, it has ,ileveloPed;41-nationaLand international reputation for

expertise in„CharaCtetaing Waite*, and degigning:coMpoiung,methods for

converting residues to useful products This inCludei-, everything'. except

operating compost sites: i.e., testing; exPerimental, scale:coMpOsting-

esign and implementation, design and of inarl*able products,  and .

commercialquality control for  composting Woods End acts' as a consulting„ . _ .
rrit- that ,troubleshoots :Coniposting,ptsiibleMS ;for. Clients, sticb,ias:lainit'.

iiidaSfricS;.•• se4Oots;- or state' agencies. It has. :: also. 'used coinPo$fiai .for• .
ioreinediatiOn-Of contaminated soils. -.

Woods End's! research is now spinning off manufactured products; such

household paper compost bag that is being manufactured- in Kentucky or ;

lack, of local capacity). , Woods End will distribute the :bags from ,its' Maine-

o4tion: Another ,pradnet,is.'n,oxygen probe .,to; measure picygen levels in

coMPost,Piles.,..-.1t is, nOw, completing- final tests On its compost teit, kits-, that

can be Used on-site AO..improve',compost management and thus reduce the ...
' = ;

stvand. time of laboratory testing. Woods End estunates that field testing

kits can increase the amount of materials by. .30 percent in compost sites.

Eventually Woods End hopes to manufacture the kits in "Maine.

Barners and*: Composting Markets 

• Capital requirementslarge,omposting facilities re high .'

Fewcommercia1 composting facilities4eL,900:4**4-iiv.Pfe. United States;
althugh ihe:!numbeis are .No known; large-scale food- iiiastei.

composting PrOgraMs:are` located,m New England- —

The quality of the ineoming..„ matenal is costly to ,.,collect: an

contaminants are difficultto seParate.

ilecinate-"sonice Separation is particularly difficult in Municipal Solid Was

MS plants.

pposition toyiting COM posting facilities hat-ansen :because:of Odor an

other muisance-problems,;particularly for largerfacilities.- _

,

15 ACCCirding,tO Jon0haii-'Clluison pf,WCiocls-Ead I.abortory,*tb a proper

-monitoring of the compost pnatsa



..r

4113PIY—. • •
, -

:The 'Potential Market for •c.:OMpbiting in Maine is five Iini4.the.-20;00,0 éubic

Airgi Of ailailable-_compost.',- Nationally. there is ,tonS, of ComPO1
- - ;

sold, with that it could expand:eaSitY,lo 5,0 'million tOns::
16

•

espite siting-probleMs;flarge plants' are' .expandint.„rapid,ii' he-re,

United - States.- ,

Currently there • are about -4000 -cOmpo— st facilities, and -fro

compost facilities" 'Surveys that many new facilities in the United. States a

scheduled, tO- be, built in the next five years

ill a Ilerciperations'areeasier to site,:both forregulatmy approval as well., t

as from the point of view of neighbors and abutters -, 
,, 

iThe 

 =
. ,

technology to handle small and *ici.size;'•Volumes.of organic iiiitetrials On; :

a'rlailybasiSneedS to be e.'ielci,pect•••'

• Farm-based composting and composting products

An „alterilatiireapPrOach- to building large: centralized composting facilities is

• “creating smaller community composting systems in local farms: Compost

Connections in Pittston already works with local- farmers to Create, recipes of

- organic wastes and otherfmatetials_colleeted from .the,comMunity that can be

utilized 'OU,thes farm. It also works with communities to separate and clean

the 'material's PrOPerly.'In':thi& approach, composting is incorporated 'into:the

"normal activities of the farm and provides Internally processed input's- to the

farm, such as paperbedding:or:organic fertilizer;• • , •. , ;

Opportunities exist fanners to increase their iriConte:by.elliiig,cOmpost

bulk_tb:landSCaPers•protherS,who'oay Want to,paCkage anddistriplite it,

do composting on larger scale, farniSWOUld.regiiire sübstañtial investment-

in would enable thent...,to ":avoid sonie- equipment.

expenses for paCkagint-Of,labeling-requirement4.

•

.:COinfooste. . . r

Over the past ten years' ,there 4.5- been dramatic*Crease in, coMposting. an

..composting interest. MOre and - more "fathilies :have: 'thelr,•',6Wrn . backyard

-,COmpoit: pile and similarly every year ,,MOr.e high-technology

onversation with Jay-Xilbourne;fo'rmerly of RCS•ut Brunswi

•



systems are '''proposed On the commercial side,- a number'' of effective

technologies ,haVe been developed :and are in .use to accept and handle both

limited and/Or mixed organic waste streams :•- Many ::municipalities use

stems': demanding yerY low' technology to handle • leaf and 'yard - wastes',

generated in their communities.:

Onthe residential side, small volume composters are available
. 

designed to contain, w 'are 6
•= • /collected organic wastes Programs such as the Master coniposter -developed,

in 
vti'a:s` hiiiiizmitiite,hay been created to teach,interested individuals how t

compost their organic waste 'area*, .
•

„

tietWOlk•- 
• 

—

' systent -.: d backyard compost piles.is

a market been 
' in nearly 

'
Organic 

. 

from commercial 

realizedhousehold and institution

Organic waste dominates the waste stream 

-thS-lat°7-S19

wastes are,g

establishments,

such as PPlesta„..,:ii_ra:u,t.s, Su arketS. =

alile-basedibiiipaiik-eiziidd be Jit'the forefrot iii developing eOnipOiting:,

*biologic's '--fOr organic waste streams cubic yards per day.

lie'cAs.sf41':'':d0:0°P*en.t.2PVtilese systems, would incorporate existing ;

technology into ciPeratiOrt'and*:0010-41‘intal Consideration

.theneCdtq:,..::

andle'inaterial'ona:fdaily .b,ast

secure the operation igainStveCtofiaid.other,nugance -

operate With an,effectivelechnology,-.,

:be-affordable and easyto operate','

Because of the understanding by organic waste experts in Maine of operatm

:technologies,- compost- recipe: 4development, - input .-charactenstics-:an

.`teChnoliigy pansfer,. poSiticinedAo,like'advantage of, this .

..i1140901:01,4unitir;The Maine, :Waste Management Agency is eager to use

some of its funds to help develop and ',trial different Small to mid-volume
"composting systems If sucC.essful:!there:will be sales opportunities both

within and outside of Maine; 
_ .

• Compost :Testing for New Markets

composting.becoines more. pievalent in the United States,- there *ilLbe-

more and -*tire compost on the, market ..fcir 'distribution: The Skills:- and

knowledge . base neededto market OoinpOit is very different from the skills. . • • ,

'rrieedecIto- create, etinipoit: In addition, depending upon the inputsmaterials',



•

•

n compost mix, different composts - be -appropriate for,d ffer n- . , • ••„.• . . -
horticultural and agronomic uses and will 'proVide a-wide- range, Of business: •

opportunities:, The -teCliniCian who is developing the-ConiPost,inay'ibt( have

appropriate skills to determine the best end use forthe compost. ,• • ,. • -

As 
• . • •

more compost COnies Ofi'llie,matket, it will be increasingly important l'o

insure that the. compost is .sOld and used for the correct: applications .' If any

compost causes problems witb,plant:groWth response, it'Wilt,,affeet the 'user's

view and opinion Of all composts•

'already noted, WoodS End Laboratory tests thematurity of compost froth:

=vies_ received from all over the,. country.: n Woods: nd.,,nlong, with, Johnny

eleet0'-5,0 -d 041044,, 40'1AlhiOn:„',,Maine,” ,hiave...,--deVelOped12field",, testing

iteinS:' A logical and marketable extension Could:,biincileSthese skills and-

rwes to., develop, a service that' can rest, through laboratory, greenhouse.;

and eld:testii*; the horticultural and agronomic value of a mst

in order to provide marketing advice. A small-scale composterinay'•• be

_ included ofi,Iiti;,,til'ai:CO-tild- test.' different :recipes and the éompostability 9f

aine,'generateS approximately 160;000 tons of demOlitiOn:debnsster year,

which' consists ;of Masonry, plaster; wires; Asphalt, Concrete, winng window •

glass, Ceiling", tiles, gypsum, dirt, asphalt, shingles, and .wood 'waste. The .
. - .

material is IOW .value, althOugli;t4e constituent parts, lave-, possible uses

Demolition debris costs municipalities anywhere froin' $50, to ,I80- a :Ion to'

dispose..

•

•The recycling. technology s available ,iiii:Ftharkeii Are ,nOt' 'an • impediet.

According to the Maine Waite Management Agency, recycling commingled

materials istime 'cOnSinning; ,Capital intensive.; 'anct,e4tenSive-.7-', rrivate.

'contractors , ;contractors- will -,separate easily ;:identifiable',

materials such aSrmetalsand perhaps NOM. 'SepatatiOn.Ofthe:pther material' '

is expensive and discourages recycling, :The _markets for these 'materials are

Very ,competitive, and Virgin materials oiitpricer- reCyClables.' There are also

• ConeeinS ‘,abOut"idelays, and ,inconsistencies, in: the regulatory. ,environment.

Recycling Winild require a regional initiatiVe to generatesufficient economies
,

of scale' to purchase the .COStlY eqUipitient-.-- •



Sawyers : in 'Hampden IS Onetfirni_that:liaS's, naugiirated4:prOgraM,:for sorting

demolition debriS., fSawyers goods and Clean i:Wocidi- for -
'years. What IinnienSeSorting,:--,OperatiOns.s

'eiiuipitient**.'iigniseantfrharriii:;-_Sanging.:anYWherefioni?

million DernOlitiOnrequirekthreelyPeS,OfeliiipMent ,iihredding machine

to sort matenals, a trommel mill to sOrt:•different:SiF;es,,and. a, to gipdeT, ;

Sawyers michinerk:andIs.-onlYSenting"equipment

Often, fineMaterialiesUltintis used,a.S...landfill.'COvekand.the vood isr g$-e

for steam powered generating plants Some Of ,theltnateriali are: i*.4440e

depending onimarkets for,Metals",'glass, and plastic Sawyers' entry into the

demblitiOns,debrisMarket is based on antiCipated:MarketscreatedIrOnt the

.stateilegiitatiOn'tticr'Clatelaricifilfss:. -However, the DEP has extended closurer

dates twice and may again a third time If state policy continues to support

an uneven playing field, Sawyers will be unable to compete with ,cheap

tipping fees in unlined:sr_landfillslor the debns.
,

„
s' • n

aCcOnntr. for six percent of Majlie:4 'municipal olid Waste stream:. or

approximately 82,500 tons in,1988. • Nationally lotich of the thrust towards

plastic recycling'is COming_frOM:',the large" petrochemical. cOnipanies. that are:.

trying to :preclude banning of Markets : for. recyCled;Tlistici:db.eidit,

but. the CoStss,to,tOrt, transportt plastics are. -generally: higber. than.

market value.' it' - atoi 'SkstpinA
iddelOrd-,$260.peieton- to -c011eet, and process  .plastic, :,whereas the recycled

product Of $100 per ton: TO deVelop-a:eoniistent

feedstock, the use of .plastic fe$111S.; needs to be standardized. Also buyers'

needs must `:,'maiiie has ̀feii.i„'pllos!ic '‘nfajinfaCtiiters and; as far, as

NIVMkknows,they are not purchasing recycled feedstock.:

One Maine -company: that is-using recycled plastics-1s Gates ,FOrni Fibetsin-

Urn2-..Itis purchasing recYCledTET/POlYethyfener Teretihthatate)..cleane

separated ;froin ,tOsda.bOttleS ,frOM,,:•3:iut,Of=State,irecyCletS1:2-2,Gates then''s

conyeit*ktOiOlyekter!fibeisfor-nonWOVen,fahriC4Sed-, in carpeting or trunk'

linings of **obi:040;7, The COnipani is able to '.use:greeirand amber plastics

"which are cheaper than clear plastics bee** the plastic is Converted to a

: black fiber.. Nonetheless, the company. 00.0:.;i14 saveNO)i. MUch..frOrif.the •

recycled iiia'stfiV000'..:,,,"ittailf, incentive_ IS that the • recycled• 'PET makes a •

very high quality product even after reprocessing Gates would prefer 'alone',

-supplier to avoid high freight costs, r but it is questionable whether a:

plot,‘,:c.ould,-,9pet*.at,:sii plea scale : tO be ;profitable.



- . .
Other IiotentiaLtenges.:Of -.00tics are carpets 410 teitilei;:. i.theseare not

et developed:in..Maibe:I.There is also ipOisibilitY",Or recycling ,C0,10iOrs. for

Wate4-clairY and cosmetics Tom's of Maine has expressed SOnte,intereit in

reusable cosmetic

Paper

,
Recycled paper consists of mixed :Waite. paper :nhtl,•;.̀ neviSprint_

generates annually approximately 100,000 commercial mixed waste-
• ..,

aPer;94',000.tOns-Ofiviidential Mixed paper, and 60,000 tons Of newspnnt

, • ,
e.tiaPer market is cyclical and tends to follow the•pride of world virgin -

pulp Markets ;There is a :wide .range "of Values The mills the quality,

and, Suppliers ,Mnit produce supply to .meet their quality However,

can also shift HistoriCally-MuCh Of Maine's Waite Pipe), has been expOfted.

J.... •

Many .private broker* and suppliers have fallen .Out of the paper -In

some cases, brokers have :had, to compete with nonprOfil, organizations that

re ,subsidized  in what they 'Consider an uneven playing field. The'Maine, • , • . • •
Recycling  'Cooperative was, established to, serve communities.

• that , • profitable. for: •priVate'brOkers. • - 'One ,,,firm _noted - that the

cooperative began serving larger communities as Because, it operates:,

without profit; it can sell paper at a lower price thin private brokers....

Trent ,players are Zaitlan Co in Biddeford,William 660db:1in: -1

'Scarborough, - Grea(NOrthern in Lewiston, and Sawyers in Hampden. :tiCep

for a few,thilli,-stieh as Scott Paper in ,Winslow, .BOWater, and the. Stone and:

Webster ,-:plant under, construction, the recycled market ii1-. located- • .; • - • '•
outside of Maine. There ,are ,also • Opportunities in mixed, paper grade, ,but

take advantage ;'of .-thein,,, it Will be ", necessary ,;t0,-;,overcOnie--,techniC,

s challenges; identif COmptments, specifications and quality

Over the- ;long term, greatef„dettand-Jorjecycled-;paper and,newsprint,

expected as the paper mulls install new, processing' equipment in order to,:•,

meet increased -.government regulations, for ,post-consumer Paper: Content.,

Maine will not be able to supply .the anticipated_ demand.' Stone & Webiter,,

;anticipates tranipOrtingivaste'paperras.fir pir#, as Baltimore and New York

' supply tIie necessary 250 tons of waste per day,aste..Pa r :Plant :Linde



„
ii4ttiicticin. Portland: Press Herald

i,th industiy.faCeS.difficUlties:in

eleCLPaPer End Products'

One end ..product ,,for.: recycledcurrently'. produced iii Maine is

ackaging.matenals,at Moulded Fibre Technologies M. Westbrook., e

market s for '.idOulderl fiber 'production As:estimated :4-between 1200 :and;400

million Part of Moulded Fibre's market is 'generated -,:r1roidlidiernatiOna

enyironmental:,'regnlations:.,,:icodak, :for, -example; is buying its .:recycled

packaging explicitly meet the .01-91#remglits of .0,1e2PermadPat)Oginejaw.S

Moulded Fibre grew-Ont.-Of -a lOC,a1 bise,cCexpertise in Mould Making„
MaC,hide,:Shop,:'.th4f,,,prOdUCestlie:MOnldi eiriplOySIAgineeiss;uSin&coMpiiters:

aided design•(CAD) ”- this technical base in

.Maine; f;MOnlited ;Fiber ii-Opening:;a'iplanCin California to be cloierlOfits,

market, such as 0:ajto,i-Onpict.5*itliApPleCanipnter.- Ahlicingh it will keep,

its &IYACtivitY,,id Maine,- the bulk of and jobg will be xicported-:,

e:estinipny recentlyMerged-with Vnited,,FoarrkPlaStjci'COrpOratiOn; a-$30*

million company north of Boston,and is 'hinlding.a vorldWide distribution..

network 
.

, .;

rritated Cardboard 

Approximately 10 percent of Maine's'w,a.ife-stre* ii,:occ-(orf.137:64": tong .

in,1988)::'.:The)OnlY,•M4inc:plant:okogpcc-:ii!'YOrictoWne:•Yaper, Mills in

ardinet,'WhiCh-.MainfactiireS-encEpieC4::fiii„..poor,011s, .1?rOwfi Kraft paper:

bags, and PaPerbOard-F-:,-MOSt•*4.1US: °CC' that is “ not trecycled through

Mider:Cial:Coringated:eardboird'programS is exported overseas

The Task Foré recommended using state incentives to

:attract a corrugated manufactiirer to Maine However, Maine is

competing.for fee'dstock with a new paperboard mill in Jackson, Flonda,

hichASJIi*ing',0C,C.ffoin:1Z0 tii,1400MileSd*ay., .

, •

Conditions in early 1993 are illustratie. 1e market for newsprint soared, only to.havea

glut by the following May. The icioifon*.**poor, and mills thatwere -purchasiiig.'-

posiconsumer ie:ed,Si **ii overstocked.. Furthermore, wpricesorld pulpe r ;at all time :1
lows because of oversupply Without a mandated recycled content m paper, there was no -

incentive to purchase recycled paper. Finally-there-was.almost no 0,Aioit; to Europe and

Asia on either, the.eastpr,*ofcoast because of massive recycling progtan* T if was cheap r
fOr Europeans to.. ship . tq Asi. Even the Canadian markt shut down despite reduced..

trahsiiertatiO(cOqsr-thrph inelte*thah--21);0(KY.teng per, , , a •

:P.O:t?:!Ili:O'c4nactiaii.,w4i0:0150i#14r,ket-,,bot.,in',Iytay 1993 the Canadians took



litaine`hai,*creatçd many

high added value products with the tires. One use of tires is for tire derived

fuel increases . .F)7---('Burki .:. • ,itte:601 9,
ontent of the trash.

;-;'burnediaii4:!ee.4fs::0:F:971P • 26
-
has

,  infrastructure, burn about million„.• ,the,_ •
thaldpe.,in lantS:haVerpUt in - modern boilers„Coilige,iierat0e2'

supply grid and process steam for '1th;4 -"thi. 4e4rio.iy,

process This has 6.i.eatP5-4,14-- 
'7°r scrap tires on mass TDF costs about 30

dg.
•- „ dioxide

emissions are about the same as coal, but heavy metals are 

percent less leSs than the coal replace -,

•

The

paper companies require a shredding process that produces veiy small chips
• - • •with no nOnietal content

- ,
Much  sOilhe ,-feedstock i; licomingis  from -o t:Of:State -(a§..I417-a:s..: Washington,„ _

anticip4ted that much larger &MoinitSwill transpOrted:!by

barge and Then:liy-:r#il to the paper *ins; -Soiiie;OfilieTtites;irt chipped out -

of s1:4-tes,*,i3Oducp their vOluMe

Presently three Maine 

.,-; ' • . 1-, ; 7 '

companies -- Seaward inEliOt,,Pine State -Recycling M,

Nobleboro. and :SaWyers-; in ljampden, are 040,ng about 4 -Million tires:a --

•jreaf fOrburnint'Sawyert chips tires from all'„oyet moi**,14 out of State for

sale to thanipion'PaPei'inill,aS fue1:2 :Pine State Recycling Co in Nobleboro,

also chips chips tires it: a rougher ,grade for. the ,Energy-i:IROCON'rety.

-nipany.',Seawarkthe•neWeit chipper, has built its own shredder that

:enormous Capacity -.and-. OSUld: • create a--competitive, advantage for. the -

company. In addition; a Texas firm. Waste, Recovery-me., win* supplied'

'CliaMpion:,,paper in its onginal test• of TDF-:in 'Atlanta, wantS to enter the

Maine Market :%:

The markets both for feedstock and for end usersiS very competitiVe. -At

this point,' the only way &business can survive is by collectingtipping fees to.-.„
-

dispose Of the tires,' The economics do not work if -abandoned tires are

picked. up from existing Sites Without the tipping leei.,i.EVen so, .the costs ofk• .
,..-_chipping  tires to the specifications needed for burning are high-



Ideally, Make'ilioiitd:b4e linking higher value-added products from the tires:'

One example is. Environomics Inc. . in Portland that is in the

OelciPIPOPP:Itig0 of 4404444 recycled tires

Specific product and market. infornatiàn is proprietary. As more tires are

-;u-sed-:10.e.filel; the have to cothpete i*gsgrpoiojy

•feedstock. : lite4earther$,-nt•UniVertitof M4ine,-,nro.:440:te!ti4g)ebippec.14ires:

as a base for gravel. s 
29

However, the costs of recycling tires ,,in this way maybe very. 6.3,cpens.N.e.f.

because of the need to process the tires into very small particles 
30

is research is ipiidiietict by A.5,sotiatc'Profess0r:_j5a4p, thii4hie

30Accordmg to DEP Environmental Specialist, Terry_. McGovern, a Department. of

Tiapspcittat1001.ipitly,.':_c00440.4.,0. 4tijis,obild;g00;iip,I0 $1,000 per ton.to iecir01d,tire5-as'

subgrade fill material in ei;eit-8,:iors'prOjdcis. - - • =



The instrumentation Indititry. has had steady growth and is usually the ...first to

li,enefie from new regulations that have sampling and ..teStifig-:,,,

According to :the 'EN:. (August 4991), the indii-Stry;h4d i-S44:15'Ocisent or

more: annual growth 'rate for more than ,a ..decade before the: recession. - Since

•

e: recession, sales of lab instruments have dropped from 15 percent-25 

+ annual growth' to as low as 5 percent -In '1991:-. Worldwide . demand -

Or Instrumentation: in: 1991 was estimated at $1 7 billion With demand

lab instruinents.,,COmprising.$1, billiOn.'yEXpOrtS, to' governinent with varying

levels Of ;sophistication 2 and regulation provide a growth ' opportunity -

,mstninient companies with along product history (EBI,AuggPt.'1•?92)•-

,In the last -few's years there has been a-Shift, in DOE and EPA from lab, testing

.-443--fteld-leStinglboth tOs_rechice costs and the nsks associated with transporting

contaminated sainPles,1'-,NeW;Oortable technologies that test site detect

positive samples ,d feduce the iumber of samples needed to be tested at

:the lahs'::'.N4O4,..Of, the: innovation in field mstruments:is;edihmi.frOm smaller

firms Some of the: growth .: areas, sensor technologies to

;monitor Water, soil and airT • •

. . . .

e-instrUnieritation industry also expected to benefit from the, shiftfrom

commandand control': regulations - to ;:performance standards MoreMore,.

sophisticated measurement and ,.:int,00::e:tat,icip: will be needed it ,ft,tinS,..1,

;. are :-Perinitted more flexibility In.... attaining performance Standards ' (EBJ

Estimations of the impact from ike,Ciean Air ACt-,:gO*, from $550 million for..

ihstrUmentation. eqUipMenti(E131,'Ibid.)t,O.-$19.#, billion. in .the

.''.,COsts Of contrOfind-nionitoring'itiiiiPthent incurred in ;this decade; to a:in-fp!? ,

with _section 412 of: the; . Act (McIlvane .1991 cited in Dudley 1993, 59)

ROWeVer,.. sales of *-InOnitaring: equipmentto utility companies, have been

relatively, Slow; partially due to budget problems The

.inOtaiotinin'has Meant that rules On air toideS are-tiOt:thie until 1997'

-
Opportunitiesi Existing CoMpanieS.... ,

Intelligent--;Controls, Inc (114.0). • in Saco manufactures eltetrOnia,

instruments that are sold to power petiodiehhC41; 'and, liquid 'handling_ . „.. T ‘

industnes In recent years INCON,hai;beeh-foctiiing on the ttaiiing market:'

for "Underground Storage Tank „,(usT) ,Monitor/Leak. Detection ,SysteniSi,

INCON has ,rOduced•-(an,--Automatic, ;Tank •• Ganging , (ATO) line Ipi.')



ObitOring and leak detection It ;lies etcisfricti. hqUid level probe

echncilOgy to 'detect leaks and a .pointliquid''senkir technology to Monitor .

e area between walls in A'dOnble=walled storage tank

Themarket is dnven by EPA'. regulations requinng new tanks to inCliide

concision ' protection or secbndaiy containment., measures.. Existing: tanks

must be tested penodically to detectleaks.-,:Approximately 2 million USTs,in.„- . •
e ,1United States. 'must come under; -compliance : with EPA's 'regulations.

ATG iS.:oneiOlieileral-EP,A=approyed'inetliods.to-theet the tepilitiOnS..1"),OD:.

facilities alsO provide a huge market of.iindergtOuniF'Storage-,tanks. A1:989

inventory (indicated.-30;§92:,sU.STOtibjectlek EPA or- .tate:•regulattiiiis'; not

counting other inactiVerfaCilitiei*ith,tanks.-Sales in the ATG- Market alone

are eitiinated. at over $60 million in 1990, and sales in the entire :UST-

J,„...inbnitOring..-Matket::are,ektiinatecr:-to-; exceed $3 $3. _billion :Wei-- ten,; years

INCON alSO'hasr'oppOrtiniiii4 to expand into export markets bilt3s'pr'eSently

'focusing On:Meeting.the rising doniestiC:deniand'for its instrUinentS';':In Order:

tO.meet-iti?Capital.needS for expansion -andz-threene*:R&D'projectsiIN, CO„N..

has gone public Its first publie,Offe.iiiigyat:Oe.:T4ubscribcd,;and it plans to

d'asecOrid Offering -
-

.., , 
i• ' A tv

Millipore;

' '

--t ; 
-.'i 

botch firm Scarhorough munosys emsi, -a -.

-

acquired b,y...'
, -h eftS-baiedL colP1 4Y--- ,.. . , • • ,

. - - -,. - -... , - .. 

MaAiae.Y,7 

 ' --iOcinet‘ aiyannti, , _ .

..  - - .  .
' - : seOnSiderS:'

growth 
, a - .the , doopany- p ., .„. . _ 

-0,;.. .iivitOinnental,, area its fonly

-, -rCr''' '" 
iffind'eheMi6af 

FA?.`)1;taiii:,:.1:iii::mi-a116.iiscir:kfi-stueecl'dd 
staies-t::aki:;'s.tc,1:-';:eenCI:i4ingi:

' h PCBs, petrol,POOR;.̀1 '  :pesticides and;:sii .,  s, :

in

-,6•6aibOng . an , -- . ii . 
..eli-anTiidiftinig3ri;i'e-..Po , , . , _---.„ komer.

testing

- 'cl. 'd-fo)a -62: tec 4 . , .

technologydT,,::*4:!;s''''4-'4sjer'f*:-c-:"P''e-iii.":-.:-' testing kit .e‘alslijow"ng4.T.:;.i7.:u'r'17 than the tiaditional,...c)#.-.61111:1--t-;6.1-9-dg!thy:fit'e--;e0"ifi- rit;;: them, through conventional. ,,.to : ' -I.,: pci' iiiire''s01-01 1 ap ,-- , ...: .:. •, . ,,,, - . • ,
-scip.,.. ,  , . ,• akini,th iaboratOry *ore effi.,c1Cn t.iaiii-in,a1-1404,to ,, , ,  „ _ ..

'Immunosystems''maike e rcieessOrg,,, environmental

laboratories,-,State and federal agenbies;--reinediatOrs,.and :universities .' ()Ver

alf.of its market is = pritharily in Europe.

Hague International in Soiith:Portland_produces:the C)xsen stack emission

monitoring, system'. . that. continuously measures the. ,oxygen .'Content, in

.COMbnStiOn --prOduCtsThe -:'Sensor:-.,prA1*--,4_;_tised; to Maintain optimum

efficiency. intervention. ACcording,

to agnei.-the probe allows these 'SysteriiiiirMaintain,therloWest 'acceptable

eVei•,Of :Ok'crgen COntent,'resultinW in fuel savings Of *tee, to five. percent

Oileri`aildliP. to icent. on rnicesi-jt..alSO,,IceePS,a boileEcleaner in4

saves MaintenaneelOOS



,
oods developed an oxygen probe and, compost test kits to monitor

discussed ° ,
. , Above• ,

Other coinpnnieS,,°:'suChlnilderc in .*eStbrook,;,...,Bin ,

iroStat"iii !SC:arbOiOngh,,'nre,- at pockets of - ,f- -• „ • - - _
' Market; ViroStat developing a:biosensor that marries biotech with on-line

sensor technology to .sense liquids: : it,ling„hnd :a number :of small business,.

innovation researeb...granti;,but is not yet at the stage, .,• ; - ,
And Woods End, described above, is producing compost field testing kits

• •
niparatiVe:AdiriatitageS in Sensor Technologies',

,„.,„, A
:Sensor technology is needed. for ,other".16Caf environniental',npPlientiOns:

study for the Center for ,Technology Transfer (The Portia Group 1991) found'

that metarpro_dneti- mantifactniers,,a major sector m Maine; are a potential -

,100c0i for cost-effective sensor technologies • to monitor tokici';.andc,deteet

leakages created in the ,production 'prOceSi.•
. ,

. N•

An important :resource for develOping Sensor technology is the Laboratory

Or iSilifaee, Science nnd-TechnO9g3iat,the: University>Of 'Maine in ::Orono

.which is recognized nationally for its research on sensor/S.'. For the,IngSt-,pa

, thelabointOry. is, focused on pure rather than, applied- reteareh:'°'; Periodically,

entrepreneurs : have inquired about the .technology but >nsiiallY',,ith little

follow through The laboratOry,bas negotiated With NatiOnatSentiOndUCtat

in .South Portland to commercialize some deVices-., The InbOratory's*D• „ •• „ •
-demanding  director, Dan Dwyer, recognizes the importance ,of their research

• •, •• • • , . •
or. the statennd'..is open 'to other. commercial environmental, ,applications

even , though' CM-rent research does not -tic* on the :environment. '
•• • ,. • „ , .

partnerships are,likelyta require:facilitition-ivith 'Maine companies that d

not tend to travel to "Orono.,



icalL,Seryic

Analytical envirOnmental .a

• PraPTY,":-$ervisce.s....: EBJ reports that the

$1.7 billion dollar industry ,in

fate, in'
is five percent until 1997

lytical testing 'aii

Service's sector was a'

rowth of only One- - percent,

The projected growth rate_

.,area.S.,10,1Ylaine!are laboratory services, for air:monitoringi due to -

impact Of the; Clean Air;:Aet and international markets. 'The.; groundwater ,

'rnarket.in Maine has been shrinking.,Fewer parameters 'Mc .being tested — • •
because : of ,cutbacks at the DEP, and towns are refusing to pick up the

additiOnal:eOilsr.,, IslOr is theiCIftileh'eyipeCtatiOn'Of 'increased .markets friiM

nogitOrinsprOsranis:t-cioSed:landfillsi;;',DesPite;laWS mandating closures,

Many,: towns cannot -afford *he'costs One area :requiring :Mare' testing is

-anibient: water If. a state bill iS,PaiiedJt.wilriequiii.,new..teitin
, , .

araiftete
'

_ .
The Tajor environmental labOraioneS in the,stafe are , Environmental"

'agnostics Laboratory in South Portland, Northeast Laboratories' in,

Waterville, Peck Labs in 'Arundel; ands,-,COaii;:to;;Coatt-in 'Portland which

bought out A8B's laboratory. -Maine laboratories also face stiff.competition
- .• -1, - ;

particularly . from New Hampshire and -.-Massachusetts 

Laboratones have become . specialized and will often solicit business from -

•otherlaboratones for :'areas,--where , they have specialized -equipment and,

-

aftielaboratOrieSlace,a disadvantage ebinpetiagjorlioth iii-state:and'‘ou

*ate Work: - Maine is onc-Offonf states that does tot:reiptireAviste *ate);

certification 'of itilahOratories/:', The lack ; licensing ; creates an Unfair -

playing field for Maine companies.: They, cannot: compete in other slates:.

because their 'licensing requirements .- are iicilyexpensiYe. States only

reciprocate with other" :States' certification At: the same time, Maine,

laboratories face _coMpetition for iti"7:state- Wailc.froM numerous Oftikicsiate.,7

labOratOrieilhat'db not have to meet any standards

:riVate: laboratones alsor' 'tom State.' environmental testing
• •••

laboratory otieratecl.": by the Human Services Tor'dfinkit* water:• 
tests Dnnlung water teSts:;ak-,*04atory. under the -,Clean Dnnking Mater J.

Act and • require yearly analysis -- Of the, public water supply and,!nonComnfniiiity

emater:iiippliei,•,:iiiCh,;aicaMpgroUpdS4Chooli. or trailer patits:- . Each analysi

i. approximately $4000 O' The state labOia-lot,-iitiClerp—rica the-
. „



Hi/ate laboratories One argument for the State-- :iabOtitOry'; it, -`that, an

independent testing:, source , is needed... 'However; as one private 7lOcii:afory

noted, private labOratOries-Which,'Unlike ;the state, can be sued are.thuibOdi'

accountable ‘ to quality standards. The only wayipnvate la oratories, can•
compete is based On quick, service,

The "Maine-owned laboratories are finding:cOnsiderablelitisiriess.gOing‘ either

OW • of itaie or: tar,a.• national conglOinerate,-, Coast tO Coast;. that cari charge ,

than.lOcar, firths:, National companies- are establishing or buying
• .

out regional offices in order to -tap_ new markets : boratones,are facing

high edits Of new equipment arid technology and are seeking larger ni,nr e„ , , , - ,
to spread Out those costs A national laboratory has the‘-'ehOice'iof

- any: yOrk-Overflow4O:the0 other laboratories .- out of 'state,,,whereas-,a loot:
firm must hire new people - ••`;'' • :•"

With -Federal EiPiess,:rbe,igeOgraphiC proximity Of a.labOratory is not an . •,
important COnsideration,:. and engineers do not care WiterelaboratOry,WOrk'

goes For example,  the-ileaniip‘of Loring Air Force Base is going to an out-

pfLState:,Efiri"-whiCh' has sidicont1ade0; the analysis to a Rhode

I Island Finn. There are for Maine companies

e714aihe laboratory, Environmental Diagnostics in $914th Portland, sees'
poteritial, in the Eastern :,European ;market: which has very hue infrastructure

for testing It would like to team with instrumentation,

testing bUSinesS:tO develop a cooperative venture in order to reduce testing

StS there.' •••,



ollutiOn,RednetiOn and Prevention Technologies and`Produc

Both national analysts oca, :environmental ustneslpteryiewed-for,,this

paper point to pollution prevention technologies and 'Seiliices

term grorth opportunities. • According to EBJ (May: 1993, 7); many of the

. -eleaP4eChtiOlOgies• and material substitutes are .:the; product of new hiehleis,

,'-ventnires;attached- to parent ,iiioufactUteivi.p.r,eptfepren,eurial: put50,00 the- • - . „
fringes of the industry at *lifch the neW.,prOdPet'or process is targeted:_,

exaMple;' at least halfof the .iibititwes.:.in :a °study : a**

:National Lab •Were:--`developeiFsnOt--,-hr -,,la-Tge!?Oiemical-conipanieS but

'-'detergent,andIatitorial-filins or OneprOdnet.:siiutfitS..

Maine has,'COPeentrated:•roarketilotpiaritie pitichicts'ari Bath-Iton.Vorks,-:

and small commercial the, past BIW:haS[SIown some interegt'.

helping to develop new Marine-relatedteChnOlOgies that are currently

being 

-

einkteSted_in*ikral,10i.iiatOrie*,.,h0th.a.i.'4olutiopSr*iniornal:probleois.4i,
well as commercial opportunities:'. Three coating )rgteins with application

shipbuilding and offshore 

.conktruCtiOnhave,heen,identified.One is a biological-based 

31

aint•,striPPing, ,,,SyStetp-WhiCh Psei)a,SolutiOn -0

.rniC;i0his to remove paint from steel structures It has been developed by the

Naval Research jf:,siiccessf.0;,a,:SpiayonfiainfreinOal Sys*:

at_eliminates-ipOSt •of ;the hazardous wastes as part of the paint removal

process will developedThe costly and hazardous $40t:. klistipt process'

tod-,bi'el*A4te.it'froi0.•thipb,iiiliiing:OperatiOns It Coukt-he-2,trapsitiOne

into product development within two years

,4 • A

Thesecond defect detecting paintsystem developed :by Lehigh

University.. The: systent..'alloWS-rearly,::yiSPal : deteCtiOn, 'of 'Cracks'in steel

structures by leachiàg:a-cidyil:thrOugh-the'rpaint When .micro-structure,defects

occur in the steel It can also be commercialized in two yeiti:••
,,

, : <, • . , , .
The ,third systeip--,-''developed-at the _ iy0..Researck,Lahoratory,is',,a nietliod.,
of afoOlying:met41,04tings., to plastics ,with .extreinely strong adhesion

, 
:, A. Can,

be _used, tolnietal0*-piix;.,aid other plastic parts to durability: and 

heatresistance .



The Ocean' also is p source, of 'kelp,- which,:has long been:nied for asiPinlc

and fertilizer in coastal areas. ,The Ocean produces trace, minerals that are

,inajOr_ and minor nutnents The largest :,producer of agncultural

ociticti in the United States is Atlantic ,Laboratories -located- in .W.a1(196OrO.,

Atlantic -Laboratories maintains '.thpt, through proper :kelp ‘processing; .: the',

Orniones.V9hich seP:plants' 'growth are -:also : available to -1Pn

• , products are' used as fertilizers growth conditioners, _ , _ . 4 „ . .; „
• well as animal 'feed supplements and pharmaceutical :and food grade,

products. ' -Althougk'AtiantiC laboratory's, products are certified organics,:
ere is -little market for -orginim' Instead,' Atlantic's products- are mixed

e "
.with ;Oen**. to reduce herbicide, ciuchemical: &Adige': use.---The conipan

now sells in 11 foreign countries -With_25 more Countries testing the
- e• , 

s,

The COpip,P4 has identified a'riund?er the;regUlitory4n

testing proCeSitiothiiiiihetnited:''Statei and Canada, ,that.ii:Pitrit'utes'tO the

-. bias of the entrenched:,sySteni:, against organie,-,:piodUcti::;', for :.4.eianiPle,

intioh4-:66mineralS:ip .itSPrOdUCtS,:blit'the;Pnitect StpteSDepartnientp,

Agriculture only recognizes 15. In geher-41; :it has rfOUnti(regulatOri, and I
universitY, reSearChers;, ire', ignorant Of '',"taturp1minerals. This. may change

withl'a new plan - ,reduct;-'6:C!.eise, on

d egeiabies The EPA Will Consider canceling pesticidesfrom its listfruit:64. , , .
Of, approved Pest control methods plternPtiVeiire' devel6Ped, :As' this,: 
writing, details of the' plan have not been published (Agencies Seek to Cut"

Pesticide Use —

pplications- of Electrostatic Polkder:Coatin' 

-
coder coating, IS.:4n,,e'dsting.• dir paint technology,, prO101y

tdall*: 'that 'reduces :the need to recover ",'SolVenti.,. 'prevents 'emissionsof

VO,1atife:OrganiC*PiPOpnds ,(ypci) inO:Ortivi* p superior finish quality at

less. cost than4Wet,_Painting;prOCeis.:-.A0filiced: torot4Finisliingin:',-Sanfor

provides coating services pOrtherif :$ew 'Englinc1.- provides':

consulting service's to guide:CuStOthers through the transition from solvent-'

based finishing to powder coating



igh Oil. aS-Alternative toPetroleunt,Balsed Hldinulic fluids 

niyerSi Of 'Maine professor Torn ristiansa is-testing,a food-grade,

- -,-replacenient, for .common .hydraulic fluid that reduces-:

environmental damage and cost of spills and leaks. The first test ava ;seafood

processing „Plant,: hal-sheen,.. successful  successfully tested as

alternative to petroleum Portland Press Herald 9 December 1993)`.The

productcan be repackaged in Maine,hradding'additiyei to -fish oil shipped

from Virginia.:„Christianson is looking for a partner to commercialize the

non-toxic Oil. .TheoiEwillsndt tOtallyieplace, petrOleunirbased: oils because it

congeals below 24.degreeS,and is nofuSeful•inrOntdbor operatiOns.,-.



Energy Products and Set-Vices

Background to the'InchiSt 

Sales - at- energy. ebnipanies in involved  in ;both renewable eller

stenii and CO0SerVatioik Services, lia‘ie fluctuated saccording to State, energy

policy.;l3eginintig,in1979, Maine allowed a' tax - credit, for: the purchase and

installationof renewable : energy systems.. energy Were

:systenis,„Jhat:-: prOidded.*,heatint.....and/or cooling, produced- . eleCtriCat'.-or:

inechanital, p0Wer,Tleated;Water, :Or any Combination, thereof : by means Of

collecting and transferring solar, wood or,Wind'generated into such uses

:.;This perod AsOr.Coincided.,With.'-aTeriOd of ii:ety.:high.,,publiC., awareness an

concern for ;AcCOrding, to One ;''dealer:-,interkieWed,--hefOre the tax

Credit was phased out iii.,:the.earlyi989S,,,thereWere;Oyer:200:dealerS of solar. n

technologies in ;state,' with 0 iiateiriaitidi:',ifirgaili2astiOn -lAt,:ittoit`;':Oe:-

eileri of Saar tediiiologie:!-4-f-i.Oniainjag-.:

0̂-Stimer,=,seiiiiceS.m the inid-1980g:-tOokn-the:fOrM Of programs to reduce

• total ettergycOnSumptiOn'throtigh the installation of energy, efficient

_weatiier#atioa' programs, and -'energy ( audits:: During the eCOnomic,grd

'period Of :the Mid to late 19$0s,, these ptOgraMs, were, designed ',torincrease.

pergy,:- efficiency and reduce- power demand: Businesses were Offered-.1.4

• 

-

0,entage Tli4te,-:'On :the. total. icost. Of based' =Aetna'',„.„.„ . , . A

:electrieitY:Sairings.,;reSUlting; from the.. initallatipii:‘,At times, 'OAP Offered

rebateS,oUni.;t6,95:., percent of the :total Cost of 4 system, although More;

itally, the rebates were in the-25-35 percent ranie:

Energy businesses in' demand Side - management- ( offering: energy

audits and installations Of electrieityLtedUCing;systemS greW.based,lipo..this

iicy, ,awfq4PdeVeloped contractual relationships With many of, them; two

32 A qualified solar system could be active or passive. It had WI be'a Systdiii -whith,Colleet
"stored transferred solar „energy into  " energy a cn rolle nnp!, 
SYstinii included any machine or device *hick had four subsystems--rotor, power-processing

• components, :• frame; -control .scomponents-and. Which, ,:iconverted •'.available :energy into

electrical or niecknniFal'OutPtit 'form; A qualifying wood system hadstO•be a, central

&0004: and used to distribute heat by a s'eriti, Of pipe, or::dtictS„rthrinugh a budding. or
irriiip Of buildings. .1‘f 'could burn wood' solely or burn wood in conibination:wiiii 'another

• fkiei: The firiince• n141 havO'been purchaied as a system and Must have been the initial
• purchase of new equipment:•,-



were-Maine'firms Furthermore, state energy

order to discourage* use and encontage:eledrici

- • •
Maine - a ;-Coinbination Of a 'recession and

treased::ef5eien -4714-Sla§hed..efeettiei demand.' As -a .result; utiIitie flow
have a surplus of power and the 0:i1.4-_OfinCreagingeilergy.;.efficienty:iii most

cases, even when calculated out over the full bfe of modification, is itiOre

expensive than the 'editof eledrieitY;.--TO:adjiist to lower demand, the utilities

,areAvorking:cVitii.:114,state!'s irtiblie,rthilitieS:cOMmiSsiOn to lower - electncity

pnces to .etico'ur'age;'-ii*''dis.:conia*.:.ele-dvrici'AY,,- -1* At the same time,

:rebates to companies installing energy-saving equipment have been

eliminated , and DSM companies, which developed; precisely to fill this:,

market niche, are •either ..4tisintlii!are: 'Changing , their marketing; *us' '
-- 4 • -

the request of the utilities, the Public thilitieS,-,Conithission-h as terininated'an

•.energy conservation program, ;and a number* COiservation.cOMpanies have

eeifforced to4estrifctPre of even ,-close shop:- -

;There IsIniii'dh,."Conjecttire.:: aS,;f0; ow future regulatory decisions,will affect4

electncity consumption, conservation and market opportunities ilfrN$1,4100:,"

The ational Energy Policy Act deregulates Utilities! and will force

competition frOtir -alternatiVe, energy; sources.' Utilities like' CM? are.
-;

,;beginning to whether they should enter new iiiarket!s;'%6AOh'as -

eneWablednergy'resonrCe..

Renewable t Energy. Resources 

,
eh.0.40.1.c .'010.1. :1'001;0s; bi.Lsetf upon;'SOlar .etier.sy-; geotbe'fiiii1;. •

biomass: andpthein007dePletable fuels,--‘can 'plaY„a growing role in Meeting.,

the nation'selectrical energy needs. (Mp.skovit0992).-.--ItetieWables currently

provide about eight percent Of the: liatiOes , eledriCitY.,-- :Mostly by means of

relatively large hydro-electnc facilities In Maine, the coinbinatiOti‘:‘,Of •:7

10,11iiS'S and hydro power means that an even larger percent ofld •

(over 36is renewal* 'Report '' Of _Pie:, Commission of,

Comprehensive Energy Planning 1992);.

Department o Energy'sNational -Energycc:,atdipt., the

rategyi.reneWablds- havethe potential of providing as Much- is, lt Percetif Of,

e total U.S:-eiectricitsr:prodiction by 2030. An alternative national energy

strategy,prioreti,hy. a coalition .of energy and -environmental groups projects'

it, rcriewableg cOulck'ineq, 35 '16'5 !vent of electricity need- by 2030,.
. .:• • .-. • .• . '

pj'an of Concerned 199 ScientlScientists„ • 
, . 6.



its: R&D budget for -lino/at-44.. Private investment in. the sector • as:
'•-•'increased, but thereis,still,eansiderabtenncertaintYabanf the 'regulatory 'and

paliey.environinent,far the industry thriVe.,(EBIfebruaiy 1994).,„ „ , „

Early experiences with'. Wind and 'solar stechnologies  have inhibited:the

development of renewable resources and' created lasting negative

-4iipre0jOn . With planners and: regulators. As ',MaSkoviti,

(1992, v.) notes, ::Casti Were high, reliability:WasVOO4,:and,tibt all 'developers-

'Were reputable" .- Significant' advances: in ,Cast and':perfarMance'have been

••• Made, yet these have not-been:WellComnitinieate

. ‘•
,Moskovitz argues-,that, on a state policy level, reneWables• disi$ not easily fit

into the ,Methadg, developed by vupitc utilities to 'evaluate avoided costs
,Current planning .and resource evaluation methods fail to measure the aettiai

Value:: of these resources. Also, the time and expense 'of the ,!;:regUlatory ,

'':.process r and.: the Of-these:energy, :Providers' can ;be a special
.„Prableni'faf. renewable tegitireeS. Additional bamers are. the 'Orient:

..reeesSion and a resulting "energy glut" -Which discourage the, development :at•
- any, energy gefieratiansySteM.,:.

Biomass Oant.,-,a# one example Of renewable ;regain:0 `s-ienc.6„Uraged
liO-leiseir'Main'e!s4ependenty,,-On:, ail, These- are waa, 4-fired*.

electricity, plants that use. much of lower .gradeiiiridefutilized"trOe,

,specits. Many of these are it: heavily overstocked' sites ,that.cannat;abiorb •

these trees once they:reac maturity., Historically, there has-. been no use for

these small-diameter stemmed 'trees: wind' kiVe come tp dathinate the,

While even by conservative projectiaris, the potential for renesyables* far

-grOter than the reality, the current institutional and regulatory 'environment
is believed to be far from conducive:ta•the;accelerated developinent of_ thege ', • , , „ r -

resources,  despite recentIederal.;-pglicysupport. .:The National •Energy.Policy

Act gives tax incentives for renewable energy,- and the Clean Air Acthas

renewable eller:v.:allowance: The Department of Energy has -increased,

Wood
,

=fired electricity Plants 'Offered a , market outlet for these trees :1 trees
could be. harvested; Chipped --(bark, tieedlei and wood) and used as filet
Although landowners did: not receive muck cash - froin: these harvests, they did
not have to pay ,for-the removal Of these trees: Is return,, they. receiitd, some
:silVictilturemanagement;of their 'forest lands.

;During the Mid, fol late 1980s, ten wood fired boilers; prodticing: e een,

to 34 Megawatts of: power persplant, were 'built in the stkte, zP ant owners;-



negotiated power contracts.with their iocaIutility.. These`.Plants use about 2.5.,

million.tons of. fuel°,chips;:annually; of which about .70 percent conies fr .m

Maine, : and the balance mostly from'Canada. .;,Wood supply projections

predict ample supply wood for the lives Of the;Plants- and enough ., • . , • „.. _ .
support the development of additional plants:

_ .
However, because of:the present oversupply electnc,energy,=,there is no

roWtli,_‘,OppOttnnity'MlhikinduStrY„ at ihis:tiines.,;;.1:,inilding',Olini'.haVe been

indefinitely postponed for °AWO-lantS,,.whicii-'Were-peiniitteciancl.. scheduled-,to

be built over the: next few years In addition, Maine utility

.c:cOnijlany in northern Maine, has a bill before the legislature to terminate ,

their„ contract with k,,;„ ::fiie,ipbOiler.- In general; utilities believe- thafilfe,

avoided. Costs at which the -contracts were negotiated °presumed Confirmed'
• j • • •

eCOnonfic:groWth„ With, the'cOrrent energy:siirphis,-,the price. of,elecfncity-r: •

fromwood sources is considerably higher than -electricity available from

other sources

Wind Wer:jS'now'being,eValuated-toineetMaine's long-term t energy-nee&

espite-,the,current energy. glut ,U.S.;-,Windpower;, basedAn-,Californik is

roposinga 200 dollar projectto:build---761:=:windTowered turbines

on about 30 miles, of reinotendgestops owned by paper companies northwest

f.StrattoiThis:.systenils.expected_togenerat,e,one=third':as much. energy as

the'Maine Yankee nuclear plant andsell power to Utilities in Maine and.to:'

the New -England Power Co:',0i:m4-ssachysetti:-:;uohtieA are forecasting

-need for new poW0 sources to fill ps4k-1101apds.:by:=tbe turn of the cen
Since ihe.::eirly'experiinentSiWith=_WindpoWer in, New England, ants

. ". , • „
reiriOW::°triOre:reliatile:4nct,T,COSt :COMpetitive-400., to -.technological, Changes—,

:Theroject must be. approved :: by the Land. 1,.JSe; Regidatory.'Conurnssicin,'
(LURC) which is examining all e:iivii-Oninoiliii,i.4#cts:Of the project; as well

°as clean renewable 'O'er& I :Power ShOuld Light : Northeast, . Maine::

Oke.Sundcy Telegram 20 June -195

hOtovoltaidS'are One possible near-term l-inarket.opportunity for renewable.

energy -technology:, in Maine Photovoltaic ,(PV) ails- are used in:,papels.,,td
convert the .sun's energy pit.O--eleciricity..;,. According to Hill and .Hasbrouck,

(1992) the -Cost Of electncity fromf-PNs is 'three to four time that of energy

from alternative Source

oWeyee,f:PV-generated -poWer;ii-,.COSt7effeCtiVe-tfor,niche Markets, such as in

:.facilities °.: that are are ':,0114.1i‘‘-or,:(diffiefilt to serve with

conventional technology (MOskovitz4992)-i'...-The-Electrie 'Power Rewire, . . ,

Institute has identified more than 60 different 4'00b.ciiiong;  fay.' both ;i1014i6



and''CUstOniers, where installation of PV modules are,:,0-9*nti cost-

effective . Selected commercial aPplieationt where PV modules are in use
inCligle:: -navigational - backup_
generator ,..,starters; _automatic, ,gate, openers, warning .sirens,, and , water:

pumping pOWer. ;has: proven especially Valuable .,forMainstreany

commercial businesses dunng'peak. lokdi::ancl:as-s.a7,.:.backiip,-,SysteM- Where

;reliability is necessity, such as for dialysis machines or milking

itiachineS,, , _

.,teChnologies are :-Iinprovin'g :an&costsLatedroppuig Ccording-to: liè

.S Department of Energy's 1992 Solar 20+00„plati,-PN module cOsts:,are,nOW.,,

1/100 Of-those:in 1972, dropping from $500 per wattin 1912 to about per

watt in 1990 Further increased demand is expected to drive the.pnces down

evenmore 

.!

'

• 
Thesetrends sugg4.' growiPg opportunities for PVs in

residential and commercial - .34 On the residential

nature of Maine means that there are 

-e 

ore applications for 

' 
. 

;

, 

i7,. , 

c_ 

..-7'-..,..- 

technology

than e currently Island.e;esan t?:c1C4. r
using PVs to a small, but growing extent When used, modules and

d

appliances are

vcOnimercial side; th-e.Public Coniniisiion 'ád siatéutilities

wOuld have to deveroP-,priting policies.tol,Support increased .acceptance and_
reliance on PV,S1,,,. The success or lailiite,tqlsneh. Polities will":infliience the

extent to ‘Whith., there' are strolig, Marketc„oPpOrtnnitia, for 'PVsi in the

commercial ; sector. 7

At least fourcoMpanies prOduce-P,Vs in Maine 36,:One,coMpanyinterVieWe

rOoke farm, in Tahnotith Only builds large PV turnkey..sySteMS;' it:Cannot

make a profit On :,:smaller systems':: Brooke, Farni considers' the growth

potential in third world countries ...where many areasIdo:not hayeaccess..to

.gnd technology. -

,Moilt0v,itz114,92)-arguei'th4:Ltlie current inethOcis• of analyzing ilie.•cOktarOf renewable*

energy are biased againit,..renia.rable4esOur0eg' such ̀a:17.0 7.a.:c- Sep MOAciyiii"TOr a full
• • r r, "

Ajar5C4SiibP 44,14e ',b0friOit'igitini, -
,

'The* include Brooke • Parin.; PalinOnth;:Peter Talnadge, Kennebunk, Maine Solar

OVJer;-Wairen;-•inir, Central,*-inp'Solar;Atheris.



strong effort*is-,-,tieoi:tinderWaY.,:since, !KU 0,reinb,er,7199,2 0;000..the

public , perception:::and public use of electncity 14ecti

industry; has been encouraged to

pursue more efficient use of electricity or ;'llegaWatti Current" eleCitie -

utilities , Planners and 4COnoriiiitS:', are sUggesting that, ' consumers  the

nVijkinineiat. would be better ser ed if more electricity, not less, were used.

(Mills & Pestonus 1991) These utility experts pOint,i6..datar' showing_*af,
pollution in, the fOtni of emissions would be reduced - if fuel consumptionf

were re-directed from small, Wasteful and ,dirty :ericfLOf,the.line':iiiirrierS to:

large;: efficient power plants In this concept, the *Fin ,,̀ eCOWatts!!„ is used to

describe -sitiiitionS-Avhefe electricity filet sources, thereby.

improving theltinoipherie quality

A wide range of electrotechnologies, some familiar, some more 'obscure, use

:-eleCtriCifyiik Place, of:technolOgies,:requiringl On-Site burning ';ots,fossil fuels

Heat •iiiinfils;.mio.owas-;,e,_OenS;',,,UltrayiOleflight„.dryetS,:laWn .rnOWers:!̀  electric: •,„

light. rails, electric beams, and e!ectric iàductioñ -..fUrnaces',-, ate-

xiiripleS,Of4eChnOlOgiei:in'WhiCh Ta:crevip:e: requinng burned fuel is replaced

with one requinng kilowatt hoUrS.:Iii'each case, pollution at ,the point • Of use ,

is eliminated, total energy requirements are lowered, and carbon dioxide

levels are red0Ced'Wilis Pestorius 1991).a

Central aine• Power-Coinpanr P.)", 1 WOrking:With its commercial ád

industrial CUSIOniers to ',Tevatriatef. eacIfi'Fothpanys-,:- ibto- energy, ;tise:-Q,404

determine whether ful burning:':syst,001s: :could be replaced with a;:leis;

'polluting, electrotechnology. -C1141!: :Staff a. Initd eleCtrOtechn00,V:
engineer. are ditlinteriergil:aUditi:-Of,the‘tel largest commercial and

users of electncity in the state in order to idetermine :it there are

eleCtiOtechnOlOgies which could replace already existing maciinery: CMP is'.

FOCatint.inarkets,foi::: this lelectrOtechnOlogi:eqUipment and?Wilf.be°,linking

'eqiiipmeni.'niarinfaCtiirers,witlispeeicinc_lusthess. •

For residential customers, CMP is focusing on the electric' hot water heating

sector It is also lookingat a ivit6r: Purifying isystemi: as 4,teplaceinent to

purchasing bottled, water. CMP .considers :residential applications ,ofr

eleCtrOteehnOlOgiestaCticallY-'iniportant Ffor,;:oe!f•iiblic • to :.Understand that:

increased use of electricity As•-beneficialeven if :electric, rates- remain the



'CMP is :also 'beginning, a program tosell Black and ̀..,Pecker. :electric: lawn

oWers at:a lower cost than retail costs .; It is Undertaking .a,study`COMOring
pollution (CO2 production) from :-.Easoline:poWered mowers to pollution

produced :when: using an 'electric MoWer.„:' Electric MoWerimill °likely ' be an, . _ , ,
,optiOn-fOt-lawii41114t are less a quarter acre.:

_.„

largest barrier associated With eletrotechnologies is that the. ,.coowa

movement is;in its infancy While tiro4d7t*Sed,:;analyses have been -

-cundertaken that illustrate the economic savings and environmental benefit

from switching to selected electrical :applications, 'groundwork : needs to be

one to confirm that, iiiCkarialyso. are realistic ̀ tor Maine and New England
r • - , , • , . - -

convinies. Case studies in Maine would look atthe'aVailibility.and cost of

:replacenient;-technolOgy,':', efficiency - of the ,replaced ' .:teChnOlOgyi :energy

requirements and ,comparative .CO2 Production,
. • •

CMP 
, -• -

'Siibiary'haS ‘itarted, the Center for Energy IfifOririation,',an,:internal

CMP buiihisi;iii-selitene.iiy information It is putting together a database of
electrOtechtiOlOgies: (and:- -Other new_ energy technologies involving

ti,ed.tidni4netipfields) WOrldWide. This inVolveS,4canning`thoUSandS Of other :
databases, and reading foreign newspapers CMP will produce a tieWSletter':::

n':electioteChnologies,aVailable by SUbscriPtiOn. 
.

• '

CMF' task force is also looking at electric car''options.Preliminarily, the'
task farce feels it is premature to consider eiectie cais,an'inmie,diate optiOn;
HoWever,„.it:Would like to become familiar witkelectric car technologY, and, is
Considering putting some 'electric -cars- 'and/or service vehicles in,CmIrs' fleet

• cost-sharing:Withr.Metro Portland to help purchase one or two electrit.
Uses •

• Electiotechnology:gupplieri) . .. „ , , ..,
Currently, '•because Of ;th, g Aiverie:itaturelin the e... 'oleet_ rote Ono' lOgiet,'.there are
:no -edinpiniei in Maine whick-,are.,genetal Siippliers. of ..;thejype; of systems ..
described above ' The :Most ,promising opportunities are ' to supply these
,:technologies, '" 'partiCtilarly ':for, residential uses:- ,:CMF' does not yet knoW
'Whether it ,'Will 'enter this market itself or set up. an Unregulated ' Subsidiary.
‘ CMP alreadY,.,hai, a precedent: Fifty 'ye* ago, it ran hardware- ,4,t4i:es..,.1, —

' '



.„
Manufacturing under Licensing A nten

There may also be opportunities to li4oie,OcitiOr4eChnolpgie
utopean,,and:other,II&JeOinpanies, and 'mannfactire them in Maine. me, , . ,„ „
the. Most Aiitersting :techitoleiies from .Sweden and

Sweden is committed to phasing out all nuclear700-igt by next -*fury, and
replacing the poiVCrAth'energy...efficient ,teohnOlogies;•Siteli,•as•-•,aphotovoltaic-

-reOf.Shingle that shotild be on the market m a couple of years -

Firms were ,identified ; 'through -jepn a e-: organizations, other

goVernMerit,;ageneiCi; Yitaiiienlar ' . artMent: - of: 'EtiViiiiniiientar..,..  , . , .. • - ,,„ . , . 5 . '

Protection, • business. i. networks;:and.:\Vord2p,fr Mouth'. ' The."-:..tiePartinent--o.,, ....,..„...,.,..- . - , , -  , _
Environmental ",,YroiectiOn, ,-provided --,.-.1istii f a • •licensed Actl. •do

• , environmental” work. .11r•thre.state: Because so many , ofthe firms were small,

• ,oung•firmS;XECD felt, that. the 'total number:was:low. ,
,



•r:

•

Eight of the
- 

'til:f.hlieeedy:!..6,.areethi's:-7:i37:'Pc'iu:411:e•:,'''.:tilt1',,,.''as:7:',9c:P.7t419,:.

,firms 
(I. ,6eir

on s

f

t 

l

.

Tammy. a,s.. p17.0Y „ 

‘fiini`:finanong .,. 9 , ••: 
costs, u;hidt,Other fidaiciog-.need$ were, _ „

:Avereparticplarly recycling industries. Two firms
-

,but. it ,I,'‘,a;4 ",the wrong kind; they did not want venture: ,c:apital'that'V47.6,u)0
compromise their control over the Company

,
Other.. '.seien firms, -0:4eN:ier; -:cited :Capital . availability as difficult an

generally a problem for,... Other. small ; firms in theinclistry; these
„already ;relied on existing gap" financing:: One Of these seven finni'fOnnd*
would have been *jaw* secure 'conventional, financing:fOr.,,its::StarttUp
without .the loan guarantee received from the Finance Authority Of Maine*

• (FAME). OtherieChnologiCal industries noted that it tOOk'deep.:POCketi
usually 'deeper ,than'they anticipated) ti.„,r'get,where. they Were';:blittheydo not
raise 'capital „as:a current banier. : . •

, 
, • 1

One fm
1.

:explicitly stated that access to;i:'ipcit "angel" CapitalyiaS-hOt an issue
or• technological firms that were Well; managed., this .,- person's ,, _ 4

rspeotiVe,Maine.,.1.1ad4 great deal Or: Tiikl:..caPital; :but investors had
difficulty evaluating the competency Of management,

~~• Fickle Polley
we energy companies mentioned_fickle-public.policies that led to enormous

cutbacks or clOsures: ;Another, nursery in wetlands recreation. feared policy
• reversals l3ecause...of,,the :unknown impacts of the :procedures.
.:entreprenenr put it, "A public entrepreneurial policy is '"a‘, thin reed to invest

we need long-term public policy to" create certainty (Orthe.-
iiieStment environmentir, '

r..



, .
, neieraliiiingTields

Public policies that either passed, not passed, or nost enforced created'.

innibet of situations where four companies thought -there-.-,was .:iii. uneven:

playing field - These inClUded :State support for -a recycling cooperative, a•

-;-state.l.testmg ;laboratory: the lack Of fiCenSing of environmental JaboratOrkes,'

that createdyadyantages for: out7of-statc:firms,;and;the lack .of enforcement of -

landfill:CIOSUre-ieiislatiOd;that-Created 'Cost advantages for landfills that did

nots':.' meet state-of-the-art standards. One; ,engmeenng- -, company,:also

rn,,,,,,r 774:.tils.;7thHaianam'neiip'fs.a,:pr..0,77;iico,nfuirupoop:sci:e: 0.0:::::41:1:gloYe preference t() local-.

'.,,Cas60,,-..--ii_:16-00r .

- .shire's•,-;thnt.trinsloe'iiniiien access to 'markets:. '-,
organic products felt that tegulator'r:blas,:

In

da ' 'c't.iii.  ' ' understood an , _

another 

ilprOdu5S.tuat.y.v, e. _ - . party ,tested Create:O:a

- agal'i'competitive!I'_.44ativap!,-. ,..::.  _.
i

' Poor Enforcementran Coordination

In three 

(c• . , , •
_companies lick.oferforcemen!, of environmeit

-• ' • • markets - And m one 
-

' regulations had affect.e4 : 
coordination between .. c! andelayed in getting its 

 •> because of 
-

pany w

• 
state  reOlSors.-

7.3 'ccessinF Markets

,
• Lack of Set Asides in Remediation Contracts

One finn noted thatcontracts went. out of state because there• were no se

= asides for Maine subcontracting firms on DoElprojects.

,. 

Lack ,
-

lInternal Resources for Market Development

e.,pieSent :eConomiE'Clini4te.h4theint that fiii#S. do not have a great deal;

, ofi'SlaCk•-,fOi's•dOielOpink-neW• Markets': , One consulting firm eliminated ' itS.-,••!.
1-.X-.40:4ito -6it. to Aeyekiii:,,ne....*:ii'laiketi:::,:MiOtfier'th41 -does finanCe'. its -..,

1.„ipteing'R80:COMmented'.that 'i.-,'W-I.S,in..,01:-,uniisUal. 'position, ' -huiit:: peer

companies not hOe.:,- i.l.iiiiii*'.'045:1:-iii0IiiY. 0-deve14..ne* , e.il./ic.t..$. :Oct
..,

.-markets, ' 'liar dd:th6y,hatit in.ihOuSe, arketiniprOfesSiOnals.-, 

p Lag in Market-p,evelOp,mr,:i iiiiiketn_lind,foitiri,.: . 

products 

.,,. . i  in

bk- companies 
--,-  - for:techntilogicar,;. . _ _  ,

;''1#41tjonled a, lag in ,

Iii.atkeillig *Ols,c; .,, . , ,,. , for,:, recycling.,.. ,
1:41'111.4:114..ii.a.:1::;ittiiiir;;;iaiiii176.6,4;i4lt:',tfrib6;iy".1;:,c.yie-a,:idiP.t':;p7d'i.n.iu;d•r;;1,tc.s-;•;,.!.... :-..p.-7u-nib-...eh:l .'.cQ'fi'po'aTisiliciieilts. notedf,t a :td: .‘me:(Thaa'Ynsi..a. 

is

'

, tent, or. 'epirplluili,ClableS;, recyclable

'Pxae-IZsin'egsrecycling goals.,



Two 

7,--edAtio7inhiodtni:ohr:iacvmde‘, t:1,tsSmall7:

toxicwith 

reduction plans They 

. 
,• 
c 
n'ervices
T ilt. 

rek of 

duction city to prepare

ties to 

:ve et s g. t 
services

 , 
audits, 

the 
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Aside 
,

from, problems In obtaining - Several 'companies

identified :Organizational issues that result, in missed opportunities inthe

innovation, process. ̀- Two engineering 'firmis pointed out that engineers an

.; technicians` often ,see, opportunities : for new products or technologies ',through

their daily WO& but are. not inclined to 'act upon Abent :Their proficiencies

are are , in designing and building, for Someone else ..rather -than playing.an

entrepreneurial and development role

,
Entrenched attitudes and Work, routines ' also prevent people froimperceiVing

and innovating peiv,sOlu0Ons' to environmental problems.. One entrepreneur

noted: that Managers and 'leohniOiaus.ingenerator.firms-.(te.;• manufacturers

that 'environmental, probleinS) Often' lake positions that problems

;caunbUbe'.sOlved and do not try to innovate Most university, researchers:

Under 'Contract with 'industry are too reMoVed'IrOni indüstiy. to understand

the PiableMs:' PrOblemi,.cannof,b e analyzed as iSolated entities- a 'researcher',
..nnist: examine a probleMin.ein applied setting,

aps Skills and Expertise,

companiesAdentified ',gaps acquiring e necessary. . an

expertise ' locally. , Maine lacks ,skilled people for some specialties in

• analytical, laboratories and: heat :recovery ,and rcrystalhzation.specialnes in

'engineering: These firms seek' out-of-state personnel and -consulting services

to tO fill the 'gaps li The ability to attract, permanent staff' frOni„national searches

vanss Maine's quality of °life doe's. not always compete well 'With

substantially larger Salaries eliewhere,.:

Another firm" found it, difficult to hire designers and programmers wi

sufficient tiainingin computer aided design:-



.

e environmental consulting firins'iissed.tha,.the 'Cost of liability insurance '
or ;:n: ,fierson firm wasi between $10,000 and $20,000 Only four -

mpapiei-syritelprofeisional.eriOri, and -enfiiisiOns insurance, in Maine, -and

taif Oftlie;con,§,ulthigiCpinpinies, do no have , . •

, .
e.barri' 'els:- identified: by firms interviewed;aresoniistent with the ,,national' :

iteratuie- On environmental technologies results cited above

e Department of tcOnbniic---nnd..Community Development's.,(DECD)
purvey of .000toninewal.:firint-.:, •



This Study has identified .'a nuMber, of.13rOnliging :sectors and marketsThe

following suggests some specific areas and approaches for further
•

Investigation:

•
EnvironmentalConsulting, Testing and Remediation- Services

• The growth in environmental consulting and testing is largelYjninterdatioti

• markets;' although' individual' firms ,find ̂ niches _in traditional' regulated- Maine

'markets. Domestic: growth for small ̂ Maine environmental laboratories.'

would .n probably-- require changes in 'regulatory .% and, licensing -policies t

improve their competitive ability in Maine and ..other states The growth in

reinediation will depend ...largely On 'political ; priorities fOr.:,,government -

financing ^•

Work is already sunderway " to organize ' an , enVironMental, trade iSsitialicili

that could help:•thek:;firms (along With. others) -,access international markets. ‘:

More work needs' fix* done.. both Oncokganiiatio0al.striititire 'and,,hOW small - -:-.
Maine firms, even in consort, . can *OS'S these--:'inarketi' given the-positioning:

rady*defWaylciflaitc international; environmental 'firth's.;,
,

eniediatiOn.and Pollution Control Equipmei t and ieehifoloet

Maine has -seVeratc,•fiinis,

markets; others are still in the fesoOth.;*cf:;cietTIOpin'env',04eji:'.:1.,E40-0:n
:.. research is needed to determine the long-term market prospects are for;

these technologies and Whether;Cpublic resources '.ilithild;SPecifiCally-target ,

their xlevelOpMent;,

Recycling Industries

ng-terra growth prospects - for, ,recycling 'industries

,aggressive public policies recycled ucts,, mandatory, , • , „ , , ,
piibiiC'prOciirement'ofprOduCtSwith recycled content) and increase the Costs

of other *age disposal options.. :Even ' With these .pOlibies;'-Maine!slOcatiOnl,

and demographics fimit its prospects for .Manufactuling,Valiie-added rcYcled

prO4ct.s.:sbecatise'!Of . difficulties amassing sufficient ' Wastei, and accessing

Markets: New niche -,markets should be puisued according to Mainp!g,

Strengths; such as was the, ease; in recycled paper or mould, making for -
pcy0e4 pAckAgtng.,



• • . •
e short-term, composting services, . and :equipment are one

rea-,Where-=Maine.alleady,-Wa .traCk record- and has capacity f0i-

antfaCtured.in'Okinct, are already -beginning,,,0--SPit- off from Woods End's.

research Maine needstO'address..h9WIt• Can :keep the:: production 1/4 .

;Statet.,..

There , also, are possibilities of incorporating; composting as a- business within

;existing--farinslo, strengthen family farms. This may be one, of several,

-,environmental industries ili41:CoUld'belP-.diversify small farms This

interest to -University : of Maine Professor Stewart 5teWirt Sinit‘:,1-(foriner

Commissioner of rieultiire) ,Whol•hasaigned.:_that, farms should *duce.,

more internally to take4d‘,1.aniag:-Of***t,Maiiagenient,,CapaCitY 'Ind:reduce, •
_their purchased inputs andiiMarial9"9.3).,y Pptsible:,pilOt,projeCtS could

idesigne&With bp* research and commercial benefiti„,.

Thit: isa; new "sector in Maine in a growing market 1t is PoSsible that. small

firms could develop their markets further by',collaborating with current

efforts in PolliitfonipreYentiOn'anCtiiiie,.iise7redUctiOn and with assistance

e University.of Maine's National Centei :for Geographic Informationsi

d 'Analysis.

!IIflstuthtatjoj.•'' _ . • • • ,
Maine:.also has glen Ottrunient41-60 di' at shouldbe developed 'further..

This •COnies both WOrkfoiCe:experienced in electronics and

abricatiOn,as Well as the, eMerging_biotich•inthistry., ‘; Specifically,. Markets' for

Sensor tethnologtand.. field testing kits are, promising : University:,o

Maine: ha's a nationally' recognized Ietearch..lab9ratory in, tensor teqhnology

-draw ti

Energy Products 'and-'serYieet.

aikets. for renewable energy systems will require public policy support

although some niche markets alreadi'exiSjtOr:photoyoltaics, - CMP'S interest'

'electroteChpologies may. provide--- Opportunities :,for , entrepreneurs • ,to •

ittribute.;:these,--technolOgieS--'and;:;postibly .2„Manufacture, under licensing..

..::agreeinents.-'CMP's Work' With tichnolOgiel, should be Monitored for possible

,i-tnerthipsoi:'spin4iffopportunities

• (illation-Prevention 'Services and Technologies
The. growthmarket for :environmental ̀,!industries i. pollution preventioir

ryices, =products and technologies..• The market isdiiVen.:by,,regt,ilatiOnt!,,

uiring.-firmS_ toJeduCe.their ,tOxict. and wastes. _Because of ' h. - of.„ „ .„ _..,•• • •• -



isP9t 'sãl and fines 40 not complying With, regUlationi, It behoovesfirmsi, - , rips ,tO:

engage in pollntiOn ,preyention,analYSis and implementation simply save •

elf bottbifillkne;• Regulations based`On;performance:Standards rather than':

command and cOntrO17,'give. --the,, greatest impetus for ,new. teclinokgy

:development: TO the extent that regnlitiOnS are not enforced,it Will -Weaken

demand for,preventioniervices and,technOlogies--

e opportunities for p011ution'preyen:tiOnStenfrOM bOthHth_ demand:- a

supply side of the market. Firms have a need,..fOr:p011ution'preyention,but :.,

small firms; in particular, "Often AaCk, 'effective the

cannot • afford the front=end costs of identifying speëifically what they. nee

and• making changes or investments in their operations.,,'

terVentiOns-to 'assist .small companies in •P011utiOn:preVention are. peedidtss-
tin*14te:. the: pollution prevention Market. This iSi'alreadylieginning'16.

- 'happen Maine althongh,some,CoMpanies have lexpreised,tOMe;•lieSitation,

working with public agencies. :Further work needs,* be done to determine:
=what e4ent '‘.cOni,panies- can do their own : environmental auditS::? With

internal sresources, Whether' external :agencies can provide the necessary

assistance, or Whether resources -41.10414- be Made available 07:Companies:ore,-, , ; • • • • • • :
trade  associations to hire eiternal•Consultants: • •'

e, . supply side; Maine :,should. ,;priOri o- suppOrting the

development of •'neiV pollition.:prevention--technologies7; 'with

some of the strengths it already, has in' senior and; instrumentation

technologies and kelp fertilizers. The State .should also look at ,areas Where it;

:creates :deinand: for products and, technologies. ',.FOr -,exaMPle; there is'

,demand for solvents for inarihe .applications, is there- also-,
e , • •

capacityalid-iiithe,to prodyte,them°1Ocally?

,•
•Encouraging :greater, :cooperation among ,:fismS tp identi

*kiiret's and 'Shared 'production capacities:

*Linking canipaniei-and- entrepreneurs With the University Of Maine,

academic ,research ; centers, federal, . ,laboratories,. 'and, but-of-State:,

• entrepreneurs to identify, • develop, or transfer new technologies and, -

"product ideas
, •. •



4

brking-With'coinpanies.th#are,nniilethenting 'environmental •audits and

lluilbh`preVention measuresto identifyany innovations that could be.

mmercialized.

'terminhigneedg,':ftit gap financing, facilities, or other maiiagerial o
echnical resources to support Ake-

vailability of -financing for:, R&D; while -,.`not. ''problem-,fot all firm

warrants- inyestigation-JT Maine ranks at the botOm -nationally In
- •

xpenditures =

Supporting entrepreneurs and spin-offs of existing companies

Next :Ste

I isalreadyin :the process 'of capitalizing its Gieseiii:T.,und to jirovide 1ga

anaingilot environmental -industries -and small businesses that must COmpl

th environmental regulations

urther industiy.iiripu needed'.etermine _whether the. .opportunities:-.

,identified`.-4boVe-;.coultl,..be through business 
• .

.e.•_:suckas: -

• networks

rokering nèwtechñologies .'•'•

•"' Facilitating problenl.solying amontgeneraidiS

'• Gap financing mechanisms I

• arketing•iand management assistance

• Skill training -

Regulatory interventions-

skiiS groups of these industry representatives and - reseatchets, in related

ateaS-SlitMd'be organized to examine opportunities, clarify -whether external

--:•,4nteiventions. are useful 0,40,0etate.:00ioh,„,a0d, how these Should be :
Ogi*J!, ,Toc* held with ',generators With.similar

iiinfaCturinv and ',pollution problems to determine - Whether : - market

opportunities exist for new technologies A jinni-bet, of people interviewed

for Ihis-stiidyweie interested in participating in such a pteeeiS.,



The. feedback from the focus groups could help determine what activities

require state and regional policy support and *hq. actions can be; taken

would be partiu1arly 0041 for the

State Office of Economic Conversion 

inzfdenti4,14,40mo*efcikApfeikcompanies, the newly organized Manufactunng Modernization Partnership

at ilie.14.4iier:Science and teq*-61.41 foo-dafr*to`,iipoii!*‘,*ch*Olpgy: and

:nianagenxiii systems in ihannfici4fing.,i4itsifies, and rj.lie,Enioii* PrOW*

council's mandate 16410-00ia long-term state',e6;inOinie,',.cieVeipPoinehf:pinn:

• and bencli,thirking pitoces;s.



nergy Capture

nergy,extra4ion,, processing and useonclUdipg pholovoltaics'

geothermal, solar thermal electricity; and 'nuclear 5s:sic:in.:-

,Energy - Storage.,

ioPiciitle-a-",:ineigy.,,stotage:-.'' and applications, % batteries;

,-superconductors, hydrogen storage; heat storage, and -fuel 'Cells.

•
Special plergy: End-Uses 

t

TechnOlOgicatiMPrCWementsintranspOrtation and; buildings

Agncultural

'crObiall,i09:CUla that diminish need for fertilizer and control

biological - d cid 1 OitiOn--':of gene,:- characteriStiCs•

iorethediatibn of hazardous wastes-

•
Mk* ciiitUral:TeeliniqUes, •

ternativefaincUltute that uSes, techniques fOr taking advantage of

'natural, cycles;. precision ,,ngriCiilt_nre that uses .-iiiOnitOling, :and

information 'technologies to target inputs of fertilizer, pesticide or

'-watet.;_

- •
sinitgring;;Modeiiiii'andrContr01

telligent nianufaCtiting systems '; that Use, seniors; proCest:p

na‘contr011ed:atingtOtS:

, •

Catalysts'_
Catalystsreactions.'

pollution ;

Separations .
Substituting appropriate ‘non-toxic techhologies for distillation,.dryin

degreasing and -evaporation .proCesSes.

;

Precision Fabrication'

• Manipulating- matter • precisely ";t0,,,redube industrial use of natiir

resoikeS an&-:„ emissions; use of'-_precision ',coating 'techniques -

improve performance of electronic components •



aterin4*esikkind Processing-

Development ,Of:: new and superior metals, polymers, ceramics and

composites as well as producing them in a radically different Wik

nforthrkiiith, cothnibbieitt!ons'and:Contionting

Deninterinhiini or tiging:inkiiiilitiOnl to substitute for niitetiO

ithprOvingethjrOnthentallbnlity through informatiOn.t4„.: 
.

Contraception*

stonining population growth :in or er,to,--linibt,1demands on natural

reiourees.: .



tc§Wen

assamaquoddy Techrisfildgjeg'=

homaston .. - 2/13/91

esource Conservation Services:b rqwpi:pg, ferps:„144gstrie 111Aami

inv,:President.

rtinswick





Irostat-DoutMcAllister;. rpsickp

carborough 6f23/93

:



ptral maple Power Richard '15elliitan; Vice=President-

Michele BroVin; Marketing'

Alan King;CenterfOr Energy Information

ates-fOrth fiber =WOodjf Trask, Technical birectot,-

dy Intern:atiOnah-Kent Peterson; Preside*

eregrine Envitoriment*l: Tudan,- President

Dean Plante

ey Bank -.Rob Burgess,- Environmental Special's

aine Chamber of Coin-Metre- Chris Hall, Vice`-Presiden

()gland Small-Business,Development Center

Nine <I3ransCombe- Counselor• , • .. „ -

partmenl, of Environmental 'Protection

.Sandy Talbot-Thompson- Portland Regional Manager

Mike Barden- Director, Site Investigation and Reinediation

An*Piitelt Planning and Research Associate

Ron Dyei7DiTector,‘POliutiOn Prevention

Jim Brooks- Director, Air Bureau Department
John Mdilltofi= Director, Waste Butiaii'

Brooke Barnes.- Director Of Enfoie.eirient,, „ , • , , , .
Teriy McGovern-. Environmental Specialist, Solid Waste

' ,



aintWalste:Managemen



r owiti; Joan B and Alan,L.;FarlcaS. 1992 Commercializing Innovative

Cleanup TeeliiiOlogies:EnVkm.iinChtat Seieneg•TOehno,1,4Y 6,2

ying "Green" ',Federal PnrchaSing ?radtices'and-theEnVirohment: Heartnt ‘'_  ., , , . . , • - . " .., , . ,  
before the Subcommittee On Oversight of Government Management- , • „. .. : , : • e ,.1

ot the Committee On Governmental Affairs, States Senate,. , ., ..
November 8, 091., ,

ittick, David 1993 Testimony at Hearing -on .Environmental TeChitolo

Bridging the Pali Between Business and the EnViroliMent.

Washington- pc Senate Committee on Environment and Public

. •
Donald 1993 Testimony at'HearingtidEnvirOitnentalTechnqlogy:,

riscoll John 1991 Envirotéch•in New England. Cohnection".(Sprin

F ". • , • k? • -• • • 9

arkas; Berkowitz and Ccpp4ny.,1992.,P,re§s Release, Oitoniep

Industiy Searchers for Recovery..frOni-Diffietik .Washmgton, DC

Mardi 22:

,

ma!1Zepini; of the ConlinisSion -bn,Co:Inpreheilsive Energy nnWi: 1902:

Augusta, ..ME State Planning Office;

eller, :Howard, John De Ciao and -Skjil:Laitnei: .1992, tiler& E
.1,Ob Cregtion:TheEinplOymehe :And Income Benefit's frorninvating in

Energy Conserving Technologies. ,WashipttoirDe Mterkelcy; •

The ericati:Council for. an Energy-Efficient ECotionty: '

: • „. ,
eaton, George„Robert,Repetto, and Rodney 8obin. 1991. Transforming

.,Teetin91,90-'44.4gencicifOr EnvirpninentallyS.usthirigNe'growrnini,zh

:. 21st Century. Washington,,DC: World Resources lnstitute



aine Science:and' TeCkncilogy Cpinintssion airie's:S00zee a,
Technology Plan. A Fut-StepTOward..*

'aine State Department of. Enviriminental TfotectiOn:;1993. .Planning, or

To.ic Use, Toxic Release and Hazarchas..WastelZeduct,icm, in Maine.. -

Augusta, 
, •

^ • •- . „ • , , ,
axwell et al. 1991. Preventing WasteBeyond'Company,Walls:'ProCtOrin

Gamble's Proactive Approach to andSourceiteduction:

Cambridge;  lechnology, Business-and Environment-

rogiant;

cilvane :1991: Air Toile's Markets and Technology for

niplianCe.;AnalYsiS,--.Contistil and Measurement, a ,Market-,foreCaS; • . • .
cited in Dudley, 1993 MainePolicy Review 2,1 59 •

, , •

.11S;Niarli,;11...and Tthit,'Pe'Ststirius:4991. EcOwatti:' The Switch Chev. . „ • - • z•,
Chase, MD 'Science, Concepts;, „ •

-Johnp.:,f992.. The, Curreht State of Federal R&D Environmental

Technologies Congressional RiSearch,Sen'rice.kepoit'(921675SPRO).



yllkOti; Michael S and Jobp:-.R.:,Ehtenfeldi 1902: Reducing Life Cycle

Environmental Impacts Emerging Tools and Programs in Industiy

."!

'

Tatoi.,Ququiyritironnicilfol MOn.cfgerrich,t; (Winter), 143-157.

irk4,leinne,1993i,-Finaneing..Snfiall,ecOyeTed .1siatetiOntetprises.lir -

California Strategies for:Pnvate:and Public Action: Anntrublicotion,
"of Materials for ilic.:Aiture,Fouitdatipir,aild.Ccilifornians.:'iAsizinsfWeivi,,

Foundation • . , •

" ' .;, •

nioiicit:Concerned $cientisti..,1901.,itteiz:cdsEfie.r& Choices Investing in a

Strong Economy  and a Clean Environment •

Congress, Office of TeChnology,As.54§inent:'19$64$erioul "Re4uMioriO

.."Hazardous-ikartei ̀ Washington ̀ DC U.S; c700-roliochintio&pffic,e_
cited in SchniidlietnY; 1992; 106


