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APOGEE· RESEARCH 
International, ltd:. 

August 23, 1994 

Mike Barré 
Economie Analysis Branch 
Environment Canada 
351 St. Joseph Blvd. 
Hull,Quebec 
KIAOH3 

Dear Mike: 

RE: SOCIo-ECONOMIC STIJDY TO ASSESS THE CANADIANMETAL FINISlDNG 
INDUSTRY 

We are pleased to present three copies (two bound, one unbound) of our Final Report assessing the 
socio-economie eharacteristics of the Canadian.metal finishing industry (Contract KA-168-3-7024). 

The study presented considerable challenges, given the scareity of socio-economie data on the MFI. 
The many metal finishers and suppliers that responded to our questionnaire and consented to be 
interviewed deserve special mention. Their help in filIing the many gaps in traditional infonnation . 
sources was mueh appreeiated. 

-" ." 

Future anaIysis of strategie options will also be ehallenging. The MFI is unIike most other sectorS . 
being studied by Environment Canada. Any strategie options assessment will have to consider 
industry eharaeteristies suCh as: the very large number of metal fmishing operations; the small size. of 
most operations; and the considerable diversity within the industIj regarding markets. processes and 
tinancial perfonnance. Innovative strateglc options and analytical methods will undoubtedlybe 
needed. .. 

Wewish you well and thank you for the.opportunity to partieipate in thisexeidng work. 

SinCiter~IY,~ 

j;.~.\ 
• ____ J 

Ken Watson 
Director, Environment-Economy 

\ 



1 
1 
1 
1 
1 
1 
1 
1 
I-
I 
1 
1 
1 
1 
1 
Il 

1 
1 
1 

-Table of Contents 

Executive SlJmmary ........................... ;. .. ' . .... i" 

, 1.0 ~aekgroUDd and Purpose •••.••••• ~ ••••••••• e· -•• ., • •• 1· 

2.0 MetbodoloC. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 2 

3.0 Overview of the Metal Finisbing Industry •••••••••••• -•• 6 

4.0 Markets for Metal Finishing Services _ • • • • • • • • • • • • • ••• 25 

5.0 Assessment -of Financial Performailée and Vulnerabllity •••• 58 

6.0 Trends in Metal Finishing Processes and Substances • • • • • •• 63 

7.0 Material Recovery and Recycling Practices -. • • • • • • • • • • •• 72 

8.0 Environmental Regulations Affecting Metal Finishing • • • • •• 89 

Appendix A Questionnaire 

Appendix B References 

• 



l' 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l' 
1 
1 

Executive Sllmmary" 

Background 

1. The Federal Green Plan identified for urgeiû action toxiePriority Substancesreleased from 
the metaI finishing industry (MFI). Releases from the "MF! have beeIi found ta contain 

2. 

3. 

cadmium, nickel, cbromium, lead and other ~. ' 
" " ' 

This study provides baCkground socio-economie iDformation"on the MF! that will he useful in 
evaluating strategie options ta reduce taxie relcases from the MFI and, if ilecessary, preparing 
a ReguJatory Impact Analysis Statement. ' 

-nus report smnmarizes information obtained from: intèrviews with 35 metal finishers and 
metal finishing suppliers; 85 responses to a questionnaire sent t0650 èompanies; and a review 
of existing pertinent studies. " 

Industry" Overview 

4. In tbis study. the metaI finishing industry is defined as ail plants that utilize the follow 
operations: mechanicaI deburring/sandblasting; hot dip galvanizing; electroplating; electroless 
plating; electrocleaning; anodizing; alkaline cleaning; acid pickling; acid bright dipping; 
stripping electrodeposits; etehing; chemicaI conversion coating; electropolisbing; and 
electronic-component operations. Plastic coating and painting are excluded from thestudy. 

5. The Canadian MFI generates sales of approximately $800 million, representing about 0.2 % of 
total manufacturing shipments. 

6. About 600 Canadian firms are classed as metal finishing operations. About 60% of these 
firms are located in Ontario. Quebec, British Columbia and Alberta account for 15 %, Il % 
and 8 % of the remaining metal fmishingfirms. 

7. About 75% ofmetal fmishing operations are job shops -that is,fums that'do not own the 
products being fmished but are contracted by other manufacturing firms to provide Metal 
finishing services. 'The remaining 25% are captive shops - metal fmishing operations that are 
owned byand integrated into fums producing the products. ' 

8. . The ratio of job shops to captive shops has risen during the past 10 years. This trend is due 
to four factors: the relative operating costs of captive shops to job shops bas inereased; the 

", quality of finishes available from job shops bas increased; costs of complying with 
increasingly stringent enviromnental standards were unjustified for some captive shops; higher 
envirorunental liability risles associated with metal fmishing operations have made,finns ' 
reluctant to install captive Metal fmishing operations. 
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-9/ Half of the metal fmisbing operations employ less tban 20 workers. Only 20% of metal 
fiilisbing operations employ more tban 49 people. 

10. The MFI employs.about 8,000 people, representing 0.5% of"total employment in 
manufacturing industries. .. 

11. Entlyinto the mctaJ finishingindustry cau be difficult due ta: cralitars' reluctlnce ta loan 
money ta firms with high cnvironmcntal risks; the need ta mcct highcr quality staDdards; and 
the cost and time involved in obtaining certificates of approval from cnvironmcntal 
authorities. . .. 

12. The most significant barrier to exit is the cost of clcaning containinated sites. 

13. Metal finishing·technologies are relatively mature. AIthough refmements and automation are 
. on-going, UnIe change in basic processes and equipment bas occurred in the last 10 years. 

The most significant change over the last 20 years bas been the introduction of waste 
treatment systems .. 

14. The quality of fmishing providCd is a key cbaracteristic that divides metaI finishers. ISO 
9000 is becoming increasingly important to obtain and maintain clients demanding high 
quaIity. 

) 

15. AImost ail interaction between the MF! and governments have related to CDvironmental 
conccms. Many technology demonstrationltransfer projects and pollution prevention studies 
have been conducted with government assistance. 

16. . There are less than 25 metal fmishing suppliers in Canada. These suppliers include: the 
largest mining companies selling metals; integi'ated metal fmishing suppliers seUing various 
equipment and commodity and proprietary chemicaIs; and small suppliers serving niche 
chemical or equipment markets .. 

17. Betweeil 1988 and 1993, metal finishing suppliers report a decline in sales of 33% due to the 
recession and low demand from metal fmishers. Declining demand.bas resulted in a 
significant consolidation of metal fmishing suppliers. 

Metal Finishing Markets 

. 18. By far the most important factor affecting demand for metal finishmg services is demand for 
the finished products. Trends away from metal finishing towards alternative finishes bas a 
relatively small, long-term effect. 
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Executive Summary 

19. . The major meta1 finishing markets .are: automotive parts (25% of MFI sales); steel strip mills 
(11 %); wire goods (10%); e1ectrical appliances (9%); lDd .bardware (8%). Metal finishing is 
. also used in the fumiture. engine and womparlS. electrical equipment. pole hardware and 
heavy steel. electronics. printed circuit boards. plumbiDs tWures. militaJy. aerospace. 
construction.hollowware and flatwalc. jewellery industries. 

20.· Although metal finishing markets are diverse. three industries are the ~ driving force 
behind well over half of the demand for metal finishing services. Thes.e industries are the 

. auto. construction and housing sectors. 

2.1. Different markets demand different levels of finish quality. Industries that demand 
particularly high quality include auto parts. military.aerospace andprinted circuit boards. 
Industries that do not demand as high quality include furniture and·wire goods •. 
, 

22. Markets predominated by job shops are hardware (nuts. bolts and screws).~plumbing (below 
sink). wire goods, fumiture, engine and wom parts. and electrical equipment. Markets 
predominated by captive shops are: steel strip. electrical appliances. printedcircuit boards, 
aerospaee and hollowware and flatware. 

23. Competition for jobs on the lower end of the quality scale is intense. resulting in low rates of 
retum on sales for these jobs. 

Financial Performance and Vulnerability 

24. There is much uneertainty regarding fmancial performance in the MFI. sinee the MFl is 
predominately small, privately-owned companies. 

25. "Best estimates" of average financial performance were developed, largely based on 2S 
responses to the questionnaire. fmancial databases and a previous Enviroruneni Canada repon. 
Estimates are provided for large job plating shops (sales of over $5 million), medium-sized 
job plating shops (sales between $2 million and $5 million) and small job plating shops (sales 

. under $2 million). Retum on sales and retum on assetS are generally lower for smaller shops. 

26. Metal fuüshers identify the following ,factors as being most important to their financial 
performance: theability to meet quality control requirements; long-term decline- in their 
customers' activities; wage rates and benefits; increasing materiaJ costs; theability to raise 
investment capital; and environmental regulations. . 

27. Trade barri~rs, interest rates and labour problems pose few problems for the fmancial 
performance. of most metal firushers. 
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Executive Smnmary 

28. Financial wlnerability varies among finns scrving the same markets and/or in the ume sizc 1 
range. However, as a general rule.meta1 finisbcrs scrving low~ityllow-retum markets and 
DOt generating high volumes of sales arc most financiall>, vulnerable. 

29. Metal finisbers arc facing increasing difticulty obtaining credit due to the perceivcd 1 
environmental mies of loaning to meta1 finishers. 1bereforc, mcta1 finisbers that do DOt have 

. access to other sources of ~cing (retaincd eamings andequity infusions) arc financially 1 
wInerable. 

Trends iD Metal Finishing Processes and Substances 

30. Apart from the uncertain impact of non-metal coatings, zinc plating and electroless nickel are 
incrcasing significantly.· Reductions in cyanide and cadmium use bave occurred in the U.S., 
drWen at lcast in part by environmental concerns. 

Material Recovery and Recycling Practices 

31. 

32. 

Evaporation, ion excbange and electrolytic recovery are the most common material 
recovery/recycling systems used. Respectively, these systems are used by 41 %,20% and 
13 % of the questionnaire· respondents. . . 

Two-thirds of metal fmisbers cite cost constràints as the most important barrier to further 
mat(~rial recovery and recycling. Lack of markets for recoverablematerials, space constraints 
in plants, lack of technical knowledge and govemment regulations are other important 
barriers. Regulatory barriers include the requirement that smaller metai finisbers wishing to 
pool wastes before shipment to metal refmersmust bave their wastes collected by a registered 
bazardous waste receiver. 

. Foreign Environmental Regulations 

33. Infonnation on environmental regulations affecting metal fmishing operations in the United 
States, Mexico, Hong Kong and Singapore are provided. 

34. . Comparisons of effluent limits across countries are difficult. Nonetheless,it appears that: the 
most stringentsewer use effluent limits in Canada are comparable to the most stringent limits 
in ail the countries surveyed; the least stringent sewer effluent limits in Canada are often less 
stringent than limits in other countries; and Canada's Federal Metal Finishing Liquid Effluent 
Guidelines tend to faH between the most and least stringent sewer use effluent limits imposed 
by Canadian mUIÛcipal governments. . 
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1.0 Background and Purpose 

Background 

Canada's Green Plu identifies for urgent action toxic Priority Substances heing reJeased fiom severa! 
industries. The Plan calls for a Strategic Options Report to be released by 199,4 for each identified 
ùidusby. These Strategic Options Reports will assess the full spectnun of measures available to achieve 
reductions in toxic releàses to the envüonment. 

The metaI finisbing industJy (MFI) is one of the sectors identified by the Green Plan for Urgent action. 
Releases fiom the MFI have been found ta contain cadmium, nickel, chromium, ·1e8d and other substances. 
If CUJTeJlt research confÏnns the toxicity of these substances, strategic options to limit such releases from 
the MFI will .be developed and implemented. 

For any given environmental concem, Environment Canada is committed to identifying the most cost 
effective policies of achieving Canada's environmentaJ goals. This process includes preparing background 
industry profile, using background profiles to assess the full range of strategic options available to achieve 
our goals, and consulting with stakeholders.' , 

Purpose . 

. The purpose of the proposed stUdy is to prepare a Background Socio-Economic Study of the MFI ... In 
conjunction with the Technological Background Report, the Background Socio-Economic Study will 
provide: . ,(,1 

APOGEE A 

an understanding of the state of the MFI; 

. infonnation that will he useful in preparing a StrategicOptions Report that encompasses 
the' full range of environmental protection approaehes; and 

infonnation that will he useful in preparing, if necessary, a Regulatory Impact Analysis 
Statement. 
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2.0· Methodology 

Few sources of socio-economic information on the Canadi80 metalfinishing industry exist. The industry 
bas rarely been the subject of economic 8Oalysis. Furtbermore, the meta! finishingindustry bas m80y 

. cbaracteristics that hinder data/information collection: ) 

~ the meta! finishing industry is dominated by small, private firms that are Dotcovered weil 
by public data sources; , 

the nnge of finns of interest ta this study are Dot weil represented by 801. industrial 
classification used by StatisticsCanada; and . 

~ some end-product manufacturers have "captive" .meta! finishing operations within their 
plants that are difficult ta identify. . 

These diffiG:ulties necessitated using a multiple research approach. Bach section of the réport opens with 
a description of the specific information sources used in completing the ~tion. Here we describe the 
three. most important information sources. 

Company Interviews 

Apogee Research conducted confidential interviews with a total of35 companies associated With the metal . 
finishing industry. Twenty-three of these companies were metal finishers from a cross-section of 
provinces and specializing in the full spectrum of markets for metal fmishing services. Metal fmishers 
were questioned on a wide range of topics, including: 

~ conditions and trends in their major market; 

.~ factors affecting competitiveness; 

~ location of major foreign competitors; 

~ material recovery and recycling practices; and 

~. sales, employment, investment and financial performance. 

Although metal finishers willingly discussed most topics, many companies refused to provide confidential 
informàtion, particularly financial performance ratios. . 

An additional 12 metal finishing suppliers were interviewed regarding markets for metal finishing 
chemicals, metals and equipment. These companies account for the bulk of the Canadian market for metal 
finishing supplies. Each compàny was asked to describe various aspects or their business including: types 
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2.0 Metbodology 

.. of products sold to metal finishers; tlle size of their marlcets; portion of sales accounted for by the metal 
finishing indlistry; degree of competition in their marlcets; trade; factors aft'ectÎng their competitiveness; 
profitability; relationships with metal ~ishers witb respect to the detenninatiOD of piiees and passing on 
~in~. . 

Questionnaire 

Approximately 650 questioDnai~ wère mailed to companies identified as being metal finishers. Company 
Dames and addresses were identified through a Dumber of Sources, 'including: Waste and Chemicals 
Division, Alberta Environment; Air QuaJity and Source Control Departm~t, Greater VancouVer Regional 
District; the Montreal Urban Community; EDvironment Canada; and CH2M Hill (1994).. The 
questionnaire and coyer letter is providedin Appendix A. 

/ 

Questionnaire responses are summarized in Exhibit 2.1. Seventy-eight of the questionnaires mailed did 
not reach metal fmishers because companies hadgone out of business or moved,. mailing addresses were 
incorrect, of the companies did not perfonn metal finishing processes. The remaining ·572 questionnaires 
yielded 93 responses, for aresponse rate of 16%. 

~ ... ;-, 
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·2.0 Metbodology 

Exhibit 2.1 
Summary of Questionnaire Response 

Namberof Namber of QaestiODDaires 
Qaestioall8Ïres u a % of QaestioDDaires 

MaUed 

Questionnaires Mailed 650 )00010 

Questionnaires Completed '-
Retumed By Mail 71 11% 
Oompleted During Telephone 14 2% 
Interviews 8 1% 
Do Not Use Substances of Concem . , . 

93 1~% 
Total 

Questionnaires Returned Uncompleted 
Retumed to Sender (unopened) . 59 9% 
Not Metal Finishers 14 2% 
Blank 3 <1% 
No Longer In Business 2 <1% . 

Total 78 12% 

The major reasons for this low response rate are likely the following. 

~ As per the objectives of the study, the questionnaire requested economic and financial 
infonnation that is usually confidential. 

The questionnaire was clearly linked to an environmental policy initiative. Rather than 
interpret the questionnaire aS an opportunity to present their views, many metal fmishers 
may have been reluctant to cooperate with a policy initiative that seems inevitable or 
"non-influenceable. .. . 

The recession has hit metal . fin ish ers particularly hard. In such times, questionnaire 
response rates tend to suifer. 

~ Our questionnaire followed several other recent questionnaires of metal finishers. We 
may have exceeded the to]erance Jeve] of the industry. 
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2.0 Metbodology 

. .. 
Nonetheless, the iesponsesreccived were helpful iD assessiDgmany of the socio-economie issucsdiscussed 
in the report. 

Other . Information Sourees 

Although Socio-economie infonnation on the metal finishing· industry is Scarce, severa! studics provided 
usefu) infonnation on other aspects of the iDdustry. Thesè are refcreuccd tbioughout the itudy and listed 
in Appendix B. The most valuable studics iDeluded: . 

/ . 

. APOGEEÂ 

CH2M HiIJ (1994) "Background· Document on the Reduction of PotentiaIly Toxie 
Diseharges from the CanadianMetaI FiDishing Industry" Prepared for Environment 
Canada; 

Environment Canada (1987) Overview olthe Cèinadian Surface Finishing Industry: Status 
01 the lndustry and Meosures 101' Pollution Control Ottawa: Environment Canada, EPS 
21SFI1; 

Monenco (1992) "Waste Management Praçtices of the Alberta Chemica1 ·and 
Electrochemical Plating Industry" Prepared for Alberta Environment, Industrial Wastes 
Branch; and 

Proctor & Redfem.(1991) Metal FinishingSurveylorontario Toronto: Ontario MinistIy 
of the Environment, Waste Management Branch. 

, /-, 
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3.0 Overview of th~ Metal Finishing Industry 

Iaformation Sources 

The iiûormation prescnted in titis section wU obtained fiom the folloWÏDg major sources: 

~ . cxisting studies, Most importantly CH2M Hill (1994), Proctor & Redfem (1991), 
Monenco (1992) and Environment Canada.(1987); . 

published and unpublished data fiom Statistics Canada; 

industry associations, MOst importantly the Canadian Association of MetaJFinishers, the 
Canadian Metal Finishin~ Suppliers Association and the Canadian Mining Association; 

~ . responses to our questionnaire; and 
" . 

~ interviews with 35 metal finishers and metal finishing suppliers. 

Sales of the Metal Finishing Industry 

Total sales of the metaJ.fmishÜlg industry are estimated to he approximately $800 million. ·This is based . 
on an assumption that'sales of $100,000 8re generated for each worker. 

Metal finishing sales represent about 0.2% of total shipments by the manufacturing sector.1 

Number of Metal Finishing Firms 

There are approximately 600 firms in Canada engaging in Metal finishing processes. The number offirms 
has decreased over the past decade from an estimated 644 in 1983. Industry representatives indicate that 
few newmetal finishing operations are currentIy heing estabIished. Industry representatives attribute this 
decline in the number of firms and lack of new entrants to five major factors. 

(i) The reœssion which began in 1990 decreased the sales and profits that metal finishing 
firms were able to generate, resulting in sorne plant closures. 

(ii) There has beenan increase in the use of job shops (discussed in more detaiI below). 
There are now instances of one or two job shops contracted to do metal. fmishing work 
that was once completed in-house by several manufacturing companies. 

Total manufacturing shipments in 1993 were just over $307 billion, as reported in Statistics 
Canada (1994) Canadian Economic Observer (March): Table 20~ Publication No. 11-010. 
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3.0 Overv~ew of the Metal FiDublDgladastry 

(iii) 

(iv) 

(v) 

Some small finns cOuld not afford additionaJ costs assOciated with complying with more 
stringent envÏlonmentaJ regulations and were cloSed. 

Lenders reluctance to extend credit to metaJ finishers due to envÏlonmentaJ liability risks. 

Afte~the Canada-U.S. Free Trade Agreement came into efTed.sOme U.S. companies 
closed tbeir captive me!aJ finishing operations in Canada and œlied on captive shops in . 
their U.S. plants for their metal finisbing needs. 

Geographie Distributiou of the Industry 

Metal finishing finns typically locate verY closeto their markets. The distribution of metaJ finishing finns 
reflects the concentration of manufacturing industries in Canada. . 

, 

Exhibit3.1 presents estimates of the distribution ofmetaJ finishing finns by province. These figures show 
that Ontario and Quebec aecount for three-quarters of ail metal finishers.· British Columbia and Alberta 
contain approximately 20%' of the remaining fmns. A small number of finns are scattered in the other 
provinces. 

Sorne of the apparent changes in distribution over rime are a resultofbetter data becoming available. For 
example, increased efforts to identify metal finishers in Quebec, Ontario and Manitoba likely account for 
part of their increased share of finns from 1973 to 1983/1984.' . 
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3.0 Overview of tbe Metal Finisblilg Indastry .. 

Exhibit 3.1 . 
Regional Distribution of Canadian Metal Finishen 

ProviDce . 19'731 1983n984J lm' 
Newfoundland 0.0 0.0 0.0 

Prince Edward Island 0.0 0.0 0.0 

Nova Scotia 0.9 2.1 1.3 

New Brunswick 0.3 lA 0.8 

, ' Quebec ]8.2 25.3 ]5.2 

Ontario' " 63.6· . SI.8 60.3 

Manitoba 3.2 6.2 2.3 

Saskatchewan 0.6 0.2 0.8 
. 

Alberta 4.4 1.6 8.3 

British Columbia 8.8 ' ] 1.5 10.8 

CANADA ]00.0 100~0 100.0 

TOTAL FIRMS na 644 600 

Sources: Environment Canada (1975), Environment Canada (1987) and CH2M Hill 
(1994). 

1 

.~ 
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. . , 
3.0 Overvlew or the Metal Fialsbbil ladastry 

Job Sbops and Captive Sbops 

The metal finishing industry is typically broken doWD into job shops and captive shops, defined as: 

JobShops: firms tbat·do not·OWD the products heing finished but lJ'e contracted· by 
other manufacturing firms to provide metal finishing serVices; and 

CaptiveShops: metal finishing operations tbat are OMled by and integrated into firms 
selling finished products. 

While thi~ distinction holds· for most metal finishers, some firms 1àI1 somewhere· between . the two 
classification~. For example, some metal finishing operations Are part of a larger manufacturing facility 
but also provide serv~s on· a çontract basis. . . 

About 7~% of metal finishing shops are job shops. This marks a shlft during the past 10 Years ftom 
captive to job shops. For instance, in the carly 1980s,job shops accounted for only.about 40% ofmeta1 
finishing finns. 

The increase in the ratio of job shops to captive shops is mainly the result of three factors. 

(i) For many manufacturing operations, the cost to operate Il captive shop bas become higher 
than the cost of cOntracting the work out to job shops. In some industries, there has also 
been a decline in the use of their. captive shops because of changing product lines or 
increased demand for non-metal fmished goods. In these cases, it becomes more 

. economical to use a job shop than malntain a largèly idle captive operation. . 

(ii) The quality of finishes now available in many job shops· has increased. In the past, 
automotive and other industries requiring higher quality finishes were unable to rely on 
the quality of work done by job shops. Over the past decade, job shops have increased .. 
the quaJity of their finishing to meet the standards of the automotive and sorne of the 
aerospace induStry. . 

(iii) Sorne companies with captive metal finishing operations havehad to meet more stringent 
environmental standards. Closing their captive metal finishing shops and contracting 
metal finishing to job shops was one way of reducing the costs of complying with more 
stringent environmental standards. 

. (iv) Sorne companies mayhave been dissuaded from installing captive metal finishing 
operations by the potential environmental tiabilities of such operations. Also to escape 
liability risks, companies may not report captive inetal finishing operations. 

. . 

. The trend towards job shops has not occurred in ail subsectors. Where metal finishing quality standards 
are still very high, such asjeweIJery, there is tittle movement to usingjob shops. In other subsectors, such 
as hardware and plunibing fixtures, cost savings from con~olidation of metal finishing operations has 
provided less incentive to· switch to job shops. 

.APOGEEÂ PAGE 9 



3.0 . Overvlew or the Metal FlDlshlDg IDdutry 

Firm Size 

Exhibit 3.2 shows the breakdown of metal finiShing companics by Dumber of employces. Most metsl 
finishing compariies tend to he small to medium-sized. Nearly 30% of metal finishing finns employ 
between 20 and 49· workers. Finns witbl0 to 19· employecs account for a fiutber ·200A of the metal 
fiDisbiDg induStry. Only 200A ·of metal finisbing companics employ D;lore than 49 people. 

Exhibit 3~2 
Distribution of Finns by Number of Employ~(SIC 3041) 

, 

Number of Employees 1975 1980 1985 1986 1987 1988 i989 

1 - 4 13.4 19.6 17.3 20.8 18.1 18.7 15.9 

5-9 15.6 17.9 20.5 17.3 17.7 18.1 15.6· 

10 -19 24.0 29.6 ·22.6 22.2 21.5 17.8 19.7 

20-49 33.0 20.8 24.4 23.9 24.0 26.9 27.6 

50 - 99 10.6 11.3 10.2 Il.3 12.2 13.3 15.8 

100 - 199 3.4 0.4 2.8 3.2 5.2 . 3.9 4.1 

200 - 499 - 0.4 1.8 1.4 1.0 1.0 1.0 

500 - 999 - - 0.4 - 0.3 ·0.3 0.3 

1000 + - - - - - - -
Columns may not add to 100 due to rounding. 

Source: Statistics Canada (various years) Manufacturing Industries of Canada: National 
and Provincial Areas Cat. No. 31~203.· 

Exhibit 3.3 includes only those companies that are classified in <SIC 3041 - Custom Coating of Metal 
Products>. These companies are most Iikely to be job shops. Therefore, captive shops are not reflected 
in the above figures. 
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3.0 Overvlew of tbe Metal Ji1DlsbiDI ladastry 

On average, captive shops tend to be smaJler thanjob shops.For example, in 1 98311984, job shops· 
employed on average ·27.5 worlcers, whereas captiVe shops cmployed on average 12.5 workers 
(EnvironmentCanada,1987). ' . ' 

.1be questionnaire responses obtainecl for this study indiCate tbat the average number of employees in job 
shops bas increased to 37. Average employment in captive shops aIso appears to have increased., This 
is likely due to the tact that luger captive shops cau compete againstjob sbops better than smaJler captive 
shops can compete against job shops. ' 

• 
Employment 

Total Employees 
, 

It is estimated that metal finishing shops employa total· of about' 8,000 Workers. This estimate is derived 
as foJ)ows: 

~ Environment Canada (1987) found that in 1983approximately 9,500 people were 
.. employed in 514 metaJfinishing shops(both captive and job); 

~ . since Environment Canada (1987) estimate,t' that thm were 644 'metal fmishing shops in 
1983, total 1983 employment was p~rated to Il,900; 

approximately 20% of the fions included in Environment Canada (1987) are not included 
in the MFI under the definition used in this ~dy; 

employment from 1983 to 1988 is assumed to have grown at an annual rate of 5%; and 

~ since 1988, employment is assumed to have fallen 33% in proportion to the decline in 
sales of metal finishing supplies (as reported by the CMFSA - see below).2 

The metal finishing industry accounts for about 0.5% of employment in Canadian manufacturing 
industries.3 . . , 

2 Employment =9,500 x (644/514) x (l - 0.20) X (1.05)5 x (1 - 0.33). 

3 Total employment in Canadian manufacturing industries is taken from Statistics Canada (1994) 
Canadian Economie Observer Catalogue No. 11-010, March. 
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3.0 Overview or the Metal FiDisblDg IDdutry , 

Employees by Gender 

The breakdown ofmetal finishing workcrs by g~der is shown·in ExIu"bit 3.3. AJtbougb this breaJcdown . 
covcrs only those firms classified in <SIC 3041 - Custom Coating of Metal Products>, the gcoder 
breakdown trends are probably very similarto those of all metaJ finisbing firms. . 

Exhibit 3.3 
GenderBreakdown of Employment in the Metal Finishing Ind~stry (SIC. 

3041) 

1975 1980 1985 1986 1987 1988 1989 1991' .' 
.. :'" ;. . .... .' .;:" .. :. ::'" c·:·.· ....... ;.' ;;. 

Râtioof Female Employees tcfTotal Employees (%) . 
;:.\)·::·;;;i·;;':;::;· './:<:::!:;=:;/://;:.j':::::.:.';;' ;:.; :; 

;.\;>. :; ;'.;'. . .... ;;;;;';:;; .. :. .;.,0,.;.;"",0.,,:,,;,;,,;;:,;;, .: ... ; .... ; .. 

. Production 16.9 17.9 19.9 16.6 'na 21.2' 19.9 16.8 

Administration 31.8 ·35.5 32.7 33.6 na 39.6 38.8 na 

Total 18.9 20.4 21.3 18.3 na 22.3 21.0 na 

Sources: . Statistics Canada (various years) Manufacturing Industries o/Canada: National 
and Provincial Areas Cat. No. 31-203. UnpubJish~ data for 1991 providedby 
Statistics Canad,a. 

About 21 % of employees in the metal finishing industry are women.. Nearly 40% of administrative 
workers are women. These ratios have been fairlyconstant sinee 1975. 

Wages and Salaries 

Exhibit 3.4 present average weekly eamings for <SIC 304 - stamped, pressed and coated metals industry>, 
of which metal finishing is one part. These are believed to he representative of eamings in the metal 
finishing industry. '. 
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Exhibit 3.4 
'" 

Average Weekly Eamings in the Metal Finishing Industry (SIC 3041) 
(CuITent Dollars) 

. 

1975 1980 1985 1988 1989 1990 1991 19912 ·1993' 
/ 

Ali Employees . 

Incl.Overtime 221.2 348.5 483.8· 531.1 546.6 579.6 575.1 632.9 588.4 

Excl. Overtime n.8. 'n.a. 457.5 501.2 514.8 549.9 . 550.5 598.5 559.1 

Salaried .Employees 260.7 405.2 555.5 625.6 671.0 677.7 694.4 772.4 762.8 
(incl. overtime) 

Employees Paid by the Hour 208.5 330.1 458.9 488.9 496.5 532.2 521.3 577.6 533.9 
(incl. overtime) 

Weekly eamings for July of éach year. '. Notes: 1. 
2. Beginning in 1992, data are based on 1980 SICs. Data for other yean are based on 1970 SICs. 
3. . Preliminary data. 

Source: Statistics Canada (various years) Employment. Earnings and Hours Cat. No. 72-002. 



3.0 Overview or the Metal ,Fialsbiag Iadastry 

Between 1985 and 1989, average weekly eamings by ail metal finishing workers increased byabout 3% 
per ycar. After anincrease of 6% in 1989-1990, average weekly eamings have decJined' sincc then. 

, Employees paid by the hoUr have borne most of the decline. Caution should he exercised in interpreting 
the figures sincc data for 1992 and 1993 are 'based on a more recent version of the Standard Industrial 
Classification system than previous years. ' 

Job Classification 

A typicaJ metal finishing operation involves the taslcs descnDed helow. In smaller shops, an individual 
employee may take on two or(inore roles. Employees of larger shops are usually more specialized. 

~ management; 

administrative/clerical support; 

placement (racking) of products to he plated; 

monitoring and dipping ofproducts (hoist operators, monitors of computerized systems); 

lab operation (test baths and:maintain chemicaJ balance); and , 

quality control (measure effluent concentrations). 

Education and Training 

Themajority of training that Canadian metal finishing employees receive is on-the-job training although 
sorne metal finishers 'complete a course on metal finishing and receive a Certification of Electroplaiing 
Finishing. Forrestal (1987) found that the average education of equipment operators in the Canadian metal 
finishing industry is at a grade lOto grade 12 level. 

On-the-job training isrequired for supervisors and operators in ,addition to any fonnal education or 
certificates that they may have. Supervisors often rCquire about one year's worth of on-site experience 
and operators are typicaJly trained for 3 to 6 months. Further training may he conducted by equipment 
installers when new machinery is acquired. Sorne companies hire consultants to conduct on-site training 
programs with their employees. 

The largest fonnal training program is the American Electroplaters and Surface Finishers Society (AESF) 
metal finishing training courses. This program consists of either a 4 day advanced course or a 2 day 
introductory course; both 8dvancedand introductory courses are also offered through correspondence. The 
courses coyer a number of topics related to metal finishing such as:' chemistry, hard chrome plating, 
electroplàting, nickel plating, decorative chromium plating, and gold plating. An additional4 or 2 day 
course is offered in plating of electronic components. The course is available 6 or 7 times per year in 
different cilies throughout the U.S. and also by correspondence via the headquarters in Orlando, Florida. 
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3.0 Overview of the Metal FiailbiDg Iadutry 

The AESF will also train workers on-site and customize their program to meet the requ~ents of any 
, individuaJ' èompaIiics who wish to have their cmplOyecs take the AESF course et their plant. An optional 

Certified Elcctroplater Finisher (CEF) exam is offered et the end of cach course. Typically balf the 
stUdents taking the course obtain the CEF certifiC8te. The AESF indicated that, on average, 350 to 400 
people take the course each year, of which up to 30% are Canadians. The AESF .~mates that 20% of 
ail employees involved in metal finishing have completee! one of their courses. ' 

, ' 

ln Canada, the AESF course was taught et a secondary school in Toronto'for ovcr 40 years. In 1990,the 
program was terJninated ~ the minimum number of students was raised hm lS to 18 and there 
were . ilisufticient students to. meet the new requimnent. While the course was taught, there were an 
average of 1 S graduates per year. 

Several years ago~ the Ontario govemment proposed requirements that ail operators of wastewater 
·treatment facilities must take a gèneral course. A multi~stakeholder commiUee fonned and eventuaJly 

recommè'Dded that the govemment certify operators after passing courses specifie to diffeient types of 
wastewater treatment facilities. The Ontari~ govemment is ~tly considering this proposai. 

Daniers to Entry 

There ~ now five barriers that most strongly affect the enuy of firms.in the.'metal finishing industry: 

~ start-up costs; 
~ ability to raise invèstment capital; 
~ meeting quality standards and obtaining certification; 
~ obtaining pennits from environmental authorities; and 
~ future risks of being held liable for site contaminatioll. 

New metal finishing finns are typically established by fonner employees of other metal finishing finns. 
New finns are usually very· small and target niche markets. Start-up costs vary depending on the size of 
the.operation, the quality requirements of the subsectors it will serve, and the type ofshop. Very small 
job shops who are not serving subsectors that. require high ,quality finishes have reJativeJy Jow costs. 
Larger job shops, captive shops or shops that produce high quality finishes faceconsiderabJy higher start­
up costs since they require additionaJspace, labour and/or more expensive equipment. 
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3.0 Overview or the Metal FiDishlng Indllltry 

. . 

M~ finishing finns face substantiaJ baniersto financing the costs of start;.up or Cxpansion.4 Four major 
factors are C8USing financial institutions to become increaSingly reluctaDt to exterid loans to metaJ finishing 
fUtns. . 

(i) The recent rcccssion bas reduced revenues camee! by the indUstry as a whole. Industry 
. consensus indicates that metaJ finishing firms have been closing st the rate of about 1 per 
month for the Jast. severa) years. This rate appears to he continuing. . , 

(ii) . 

(iii) 

, 

(iv) 

The costsof camplying with increasingly stringent enviroDmental regulations are reducing 
the portion of revenues metaJ fin~ers cao dcv~.to loan repayment.' 

Land and buildings are not attractive as collateral due to the associated risk ·of 
environmentalliabilities. Financial institutions are extremely reluctant to' accept ·Iand and 
buildings as collateral since, in the cventof foreclosure, financiaJ institutions could he 
held Hable for bigh costs to remediate contaminated sites.6 

Currently, there is a large supply of used equipment. Resale values are generally low, 
currently about 15% of original costs. Therefore, metal finishing equipment is not 
attractive as collateral. . 

These difficulties imply that entl)' into the metal finishing industJy is largely restricted to individuals or 
finns that cao self-finance the new operations or have personal assets with which to underwrite loans. 

Prospective job shops that wish to serve the automotive or ~space industry face an additional entl)' 
banier associated with acquiring certification to meet the bigher. quality standards required. ~or many 
metal finishers meeting quality standards is crucial; 41 % of respondents to our questionnaire said they 
considered the ability to meet quality control requirements very important to thecompetitiveness and 
finàncial stability of their finns. 

Another potential barrier to enuY is the permits required for air emissions and, effluent discharges. 
Obtaining these pennits may increase the costs of entl)' into the metal finishing industty. In most cases 
to receive a pennit the fmn must develop waste treatment procedures andcdiscuss them with the pennitting 
authority. Environmental regulations in general were considered to be a "most important" factor 
influencing the competitiveness and financial stability of 33% of finns res~nding to our questionnaire~ . 

4 According to the survey conducted for this study, difficulty in raising investmeni capital for 
. production was considered most important by 36% of fmns. Difficulty in obtaining investment 
for pollution control equipment was ranked most important by 31 % of responding finns. 

5 Bankers cali such risk "environmental credit risk" (Hanley, 1992). 

6 Bankers cali such risk "environmental Iiability risk" (Han le)', 1 992). 
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3.0 Overriew or the Metal FiDlsblDg IDdldtly 

Finally, contaminated ·site liability provisions are raising the risks associated with metal finishing 
operations .. Building owncrs can he reluctant tO let sp8ce fot mctal finishing operations. Metalfinishcrs 

" are discouraged from purcbasing their own land and buildings by the'risJe of heing held liable for site 
remediation costs in the firture. 

Barricrs to exit are factors that prevent or discourage the ~iIt down, sale or transfer of a plant. 

The major banicr to exit is environmentallcgislation and reguJations stipulating'site,clean-up. Before 
agreeing toa buy-out, prOspective buyers and financiers gencrally demand that an environmental audit be 
conducted of metal finishing sites. If a site is found to be contaminated" it is nearly impossible to sell it 
prior to remediation. Anecdotal evidence suggests that some contaminated sites have been abandoned. , , 

Note that contaminated site liability provisions vary amongst provinces.' ln saine provinces, sucb as' 
British Columbia and Manitoba, new legislation has been implernented. In other provinces, older 
provisions continue to bold. Although the Canadian Council of Ministers of the Environment bas' 
developed national guidelines for contaminated site liability policies, such policies continue to evolve. 
Confusion remains among some lenders and other private sector stakeholders regarding liability risles. 
This confusion in itself, regardless of the octuol liability risks,tends to &et as a bànier to exit. ' 

A second banier to exit is the currently low prices for, used equipment. Low priccs for used equipment 
decrease the economic attractiveness of'closing metal finishing shops. 

TechDOlogical ChaDge' 

Major technological changes are described below. (Sec Section S for a detailed discussion of process 
trends.) 

~ , Although little change in basic chemistry of processes and equipment has occurred in the 
last 10 years, refinements are on-going. 

~ The most significant change over the past twenty years has been the introduction ofwaste 
treatment equipment and procedures. In the past teit years, there have becn' few major 
changes made to waste treatment technologies. Most of the equipmeni docs not change 
significantly. For example, tanks can he used that are over 20 years old. . 

There bas, however,. been an increase in the use of poJishing filters on final effluent ftom 
waste treatment plants. They are usually sand filters and ~ he back-washed. More 
sophisticated automatica))y redprocating filters are available, but their use is Jimited by 

, 7 See, for exarnple, B.C: Environment (1991) and Manitoba Environment (1994). 
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high capital costs. Automatic sensing deviccs have been added by sorne finishers to . 
deteèt when effluent. concentrations are out of compliance with- effluent ·limits. When .11 
such sensing devices detect violations, effluent are diverted to a holding tank and/or the Il 
water supply is shut off. L8ck of sufticient training ofwaste treatment operators remains 
aproblem. 1 
Over the past decade, there bas also been an increascd use of computas, meters and 
automation. Computer usage is widespread among medium and large firms but is not 
prevalent among small firms (fewer than 20 employees). Firms which .,-e concemed 
about meeting quality stanciards use computerized systems to increase control and 
accuracy of. solution mixtures. Computers monitor inventories and tank contents and 
automaticaJly add chemicaJs to ensure the platingbath bas the correct concentrations. 
Some very large, usUaUy captive, firms have established computer systems to monitor 
every aspect of the process .line from mixing chemicals to pump pressures and waste 
treatment efficiency. However, in most firms the use of computer technology is limited 
to programmable hoists for moving workpieces, monitoring plating bath solutions and 
administration. 

Qaality Requirements 

The metalfiilishing industry bas no industry-wide certification requirements. However, within some 
subsectors such as autom6tive parts, aerospace, military and printed circuit boards there are specific 
standards set· for metal fmishing operations. Job shops that are serving these subsectors must meet high 
quality standards to obtain and maintain contracts: 

Within the automotive parts subsector, there are several quality specifications that must be met by parts 
suppliers. Ali of the North American automobile manufacturers use the Automobile Part Approval Process 
which requires that ail parts are tested to meet aU specifications; the parts suppliers must provide evidence 
from accredited laboratories. With respect to metal finishing these specifications include corrosion 
protection, adhesion, plating thickness and col our. For some specifications the automobile manufacturers 
have conducted tests of subcontractor facilities to produce a tist of approved companies that parts suppliers 
must use. In most cases however, the metal finisher is contracted by the part supplier who dêvelops their 
oWn system of ensuring and testing the quality of metal finishing necessary to meet th'e manufacturer's 
specifications. ' Therefore, the certification process within the automotive subsector is largely infonnaJ. 
However,companies are tested by the parts supptiers or the automobile manufacturersthemselves. 
Companies which have met quality' specifications and requirements in the past have a competitive 
advantage for future jobs. . 

In the future, ISO 9000 standards will likely become more important to the metal finishing industry in 
North America. ISO 9000 is anintemationaJ framework of procedural standards that cao be applied to 
almost any manufacturing or service industry. To be registered as ISO 9000 compliant, an ISO 9000 

. auditor must visit the finn and examine its quaJity assurance procedures. The major requirement for 
compJiance is having a systematic, documented procedure in place forany operation or process (from . 
manufacturing to contracting of suppliers) and a record keeping system which tracks any decisioil or 
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3.0 Overvlew of the Metal FiDlsbilll ladllltry 

problem-solving that occwred fot that procedure. ISO 9000 standards for eDvironmental protection are 
cimently heing developedand are expectedto he in place in 2yCars, byl995. Currcntly, 22,companies 
of the 541 C()mpanies identified in CH2M Hill (1994) arc registercdas I~O 9000 compliaDt. ' 

Relatiouhip with Govenment . 

The federal and provincial govemments· have sponsored many studies of the metal finishing industly as 
. part of environmental protection initiatives. Examples of tb~ studies include CH2M' Hill (1994), 
Monenco (1992). Proctor & Redfem (1991) and a CUnalt project of the W~ Technology Centre 
in Burlington, Ontario. This last study, funded by Environment Canada and the Ontario Ministry of the 
Environment and Energy, bas two objectives: . . . 

(i) ,. . 

(ii) 

to'identify the. nature and' size of the metal finishing industi'y, quantify toxics use and 
develop and test comprehensive audit and pollution·preventionprotocols; and 

to evaluate, develop (as required) and demonstrate innovative, technically feasible ·and cost 
effective options for minimizing toxic discharges from metal finishing operations with . 
particular emphasis on source reduction, instream recycling and recovery technologies. ' 

Industry representatives are participating on the Steering Committee, in the testing of protocols and in 
providing infonnation. 

The economic perfonnance or structure of the industi'y have not been studied in detaiJ. For'exanlple, 
socio-economic .. statistics on the 'industry were not found in any govemment organization with the 
exception of Statistics Canada. 

Many govemments have sponsored incentive programs that. may have benefitted some metal finishers~ 
For example, the federal government's DRECT has paid for part of the cost of demonstration projects, 
including: . 

~ an electrochemical reactor for recovering cadmium, copper and zine &onf effluent; 

a system to recover and re-use chrome &am eftluent; 

~ purification and recovery of chromic &cid in a chrome plating operation; 

a "Chemelec" process to reeover toxie metals &am dilute electroplating rinse waters; 

a recovery system for chrome VI in metal finishing wastewater; 
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~ a precipitation flotation process ta produee marketable concentrates of Metal from metal .1 
finishing sludges; lind 

• a waste treatment and copper Rcovery system for wastewaters from li prlnted circuit board 
manufacturer.' 1 

. The federaJ govermneilt also ofl'ers an accelerated capital cost allowanee for equipment acquired primarily 
for the abatement of water or air pollution. Costs of purchasing eligible equipment are deductible at rates 
of2S%, SOOA, and 2S% over three taxation years, provided the facility bas been in place sinee 1974. This 
prefereÎ1tiai tax treatment is due ta bephased out at the end of 1998.' . 

FinalJy, some metal finishers have beDefited from govemment-supported business financing initiatives, 
mcluding the Federal Business Development Bank and the Ontario Development Corporation. However, 
industry representatives assert that such government aftiliated fmancial institutions are becoming reluctant 
to extend dedit to metal finishing finns for the same reasons that private financial institutions cite (sec 
under "Baniers to Entry").' ~.' 

. Metal Finisbing Supplien9 

Sales 

Metal fmishing supplies cao be broken down inta four areas: 

equipment for bath production and pollution control; 

colllmodity chemicaJs, such as sodium hydroxide; 

~ spccialty (proprietary) chemicals; and 

~ metals, such as nickel and zinc. 

For the past five years, total demand for metal finishing supplies has dropped considerably. Some 
suppliers estimate that demand has fallen . off by 30-S0% over the last five. years. 

8 See Hon. Paul· Martin Tox Measures: Supplementary Information Tabled in the House of 
Commons, February 22, 1994. " . . 

9 Infonnation for this section was obtained from interviews with 12 metal finishing suppliers, the 
Canadian Metal Finishing Suppliers Association, the Canadian Mining Association, Natural 
Resources Canada and the U.S. Bureau of Mines. 
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. 3.0 Overview or the Metal Fialsbiag ladastry 

. Exhibit 3.S.presents an index of sales by 6 mctai finishing supplicrs in Canada According to the 
Canadian Metal FinishingSupplicrs Association, tbcse fimis account for 60-700A of the Canadian market 
for mctal finishing supplies. The index shows 1993 sales be~g 33% lowerthan sales in 1988. 

Exbibit 3.5 
. Index of Sales of Canadian Metal Finisbing Suppliers 

0 

Vear Sales Index Valu el AIIuual Pereeut Change 

1988 " 100 na , 

1989 105 5.0 . 

1990 ,88 -16.2 

1991 .. 68 -22.7 

1992 63.5 ~.7· 

19932 66 2.5 

Notes: 1. Based onquarterly data from 6 finns representing approximately 60-70% of total 
sales of metal finishing supplies. 

2. Includes first two quarters only. 

Source:' Canadian Mètal.Finishing SuppJiers Association. 

~ 

. , . 

Metal finishing suppJiers cite several reasons for the decline in demand for their products. First, the 
recession has had a severe impact on major customers of metalfmishing companies, including the 
automotive, hardware, plumbing and fumiture industries. As these manufacturing industries contracted, 
their demand for metal finishing services also declined and therefore suppJiers faced reduced demand·for 
their products. . , ' . 

SuppJiers also point to the Canada-U .S. Free Trade Agreement as a second factor that adversely affected 
the metal finishing suppJiers. Two of the suppliers interviewed. indicated that the free trade agreement was 
responsible for a loss of 30% of their business. These suppliers claiined that the agreement, in conjunction 
with the recession, led a number of U.S. subsidiaries, clients of the meta) finishing companies and/or 
captive meta) finishing shops; to close their Canadian operations. 
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3.0 Overview of the Metal FlDisbiDg IDdastry 

Three suppliers indicated that environmental regulations have increased the production costs of metal 
finishers such that metal finishers have reduced ordcrs of supplies or stoppcd operating entirely. _1 
1bree suppliers cxperienced decreased demand for.their products as a resuIt of increased use of Don-metal 
Coatings. The most commonly cited 'example was the automotive industry'suse of plastic bumpers or _1 
paint coatings. However, increased demand ftom the printed circuit board and electronics industries have 
allowed . some suppliers and finishcrs to generate revenue fiom thcse markets. 

MaTket StrucluTe 

There are probably fewer than 2S companies supplying the Canadian metal finishing industry. Suppliers 
range ftom very small shops with fewer than S employees to large multinational miningcompanies that 
sell metals to the metal finishing and other industries. AU the companies iriterviewed had Canadian 
headquarters in Ontario. The mining companies have offices .throughout Canada. 

There has been a significant consolidation of the suppliers in the past five years ta benefit ftom economies 
of scale as the recessioil reduced demand for metal fmishing and consequently for supplies. For example, 
two large multinational companies ftom the U.S. and Europe, ENTIIONE-OMI and A TOTECH 
respec:tively, look over several of the small and medium-sized operations in Ontario. This consolidation 
has occurred as a result of decreases in demand and profitability discussed below. 

Equipmenl and Chemical Suppliers 

Smaller suppliers typically concentrate on market niches such as pollution con~1 equipment, platlng 
racks, or specialty chemicals. Larger suppliers provide a variety of chemicals and some smàll equipment. . 

We interviewed 4 finns who speciaIize in equipment for the metal finishing industry. Over 90% oftheir 
sales are equipment for metal finishing. These companies vary considerably in their annual sales. 
depending on the type of equipment sold. Of the companies interviewed annual sales to the metal 
finishing industry ranged from $390,000 to$8 million. These finns sell a variety of metal finishing 
equipment including equipment for: plating; cleaning; mechanical finishing; polishing; buffing; and 
pollution control. Most of the companies dealing solely in equipment are Canadian-owned firins who buy 
or manufacture in Canada. 

Commodity chemicals are sold by a large number of companies that serve .many industries. Finn.s that 
çoncentrate on specialty chemicals tend to be subsidiaries of U.S. or European finns. These subsidiaries 
typically import 20% or more oftheir goods ftom their parent companies. There are a number ofsmaller 
finns that speciaJize in proprietary chemicals and a few larger finns who sell both specialty and 
commodity chemicals. . . 
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3.0 Overvlew or the 'Metal FlalshiDgladastry 

'Mela/siG, 

Metals are sold by mining films either directly io metal finisbers or indiRctJy througb other distribution 
cbanneIs. For example, nickel and zinc pioducers sell thcir metals: ' 

~ directIy to'the metal fü)isherS (minimum order quantitiesgenerally apply); 

~ to recasters who produce anodes for sale to metal finisbers; or 

~ " ' to distributors. 
, , 

The majoriay of sales by mining companiès to the metal finishingindustry are' nickel and zinc anodes. 
The metal fmishing industry accounts for approximately 9% of nickel sales worJdwide and about 20% of 
nickel SJles in Canada. Zinc sales to the' metal finishing industry are more difficult to detenninc since 
sales figures include zinc sold to steelmills for, purposes other than metal finishing. Including steel mill 
consumption, sales of zinc to metal finishers accounts for about S7% of total zinc consumption in Canada. 
Interviewed companies soJd' over $35 million worth of nickel and zinc to the Canadian metalfinishing 
industry in 1992. 

Chromium isnot produced in Canada. Instead, chromium oxide (mostly CIO,) is importedby chernical 
suppliers who sell it to metal finishers as is or use it to produce proprietary mixtures of chromium 
compounds consumed in hexavaIent chromium conversion coating. Chromium product saIes to the metal 
finishing industry are thought to be slightly under 30% of total chromium oxide imparts, but this figure 
is based on U .S. trends. ' ' 

'Exhibit 3.6 summarlzes the major suppliers, shipments to the metal finishing industry and pricing trends 
for the six substances of interest to this study. 

Note th'at several metal mining eompanies wiIJ buy back nickel recovered from metal finishing wastes. 
In effect, a closed Joop is established between ,the sùppliers and metal fmishers. About 12 metal finishers 
are currently selling reèovered metals to metal suppliers. 

Metal recovery and re-sale has three main advantages to the metal supplier: 

it cao be profitable~\ 
1 

it locks the metal finisher into buying their nickel; and 

the product contains only traces of sulphur. 

10 Infonnation in this section is derived from interviews with representatives of four Canadian metal 
producers, the Mining Association of Canada, Natural Resources Canada and the V.S. Bureau of 
Mines. ' 
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Substance 

Nickel. 

Zinc 

Chromium 

Copper 

/ 

Exhibit 3.6 
Indirect Suppliers of Metals to Canada's Metal Finishing Industry 

Major Suppliers 

- Inco currently accounts for 70-
80% of sales to the Canadian 
MFI 
- Falconbridge accounts for 20-
30% of sales . 
- other suppli~ account for 
smaller market shares 
- shares are sensitive to the terms. 
set by the suppliers 

- Hudson Bay Mining & 
Smelting (HBMS) 
- Noranda (does sales for its own 
mines and Falconbridge) 
- Cominco 

- most imported from theU.S. as 
crO, (original ore can come 
from abroad) 
-cro, imported by many firms 

- Noranda (markets their own and 
Falconbridge copper) 
- Cominco 

Shipmenu to the Metal Finishlng Industry 

- nickel anodes sold to MFI directly and through 
distributors 
- MFI accountsfor about 20% of Canadian 
nickel consumption 
- nickel consumption by MFI expected to remain 
stn:mg or increase 

- sold directly to MFI, through distributors or to 
remelters for manufacturing specialty products 
- steel mills, including steel strip mills, consume 
over 45% of zinc consumed in Canada 
- other hot dip galvanizing and electroplating 
account for an additional Il %of consumption 
- zinc èonsumption by MFI expected to remain 
strong or increase 

- in U.S., the MFI consumes 27% of chromium 
oxide sold 
- consumption expected to follow production 
levels of MFI customers 

- MFI accounts for under 1 % of total copper 
consumption 

Prlclng Trends 

- price,s based on London Metal 
Exchange 
- significant fluctuation in priees 
- priees in past 3 yean ranged . 
from S10llb to S2Ilb 
- priees expected to remain 
volatile 

- priees based on London Metal . 
. Exchange 
- currently .Iow due to over­
production by world produeers . 

- crO, il a commodity chemica1 
- conversion costs more 
significant than costs of ore 

• priees based on London Metal ' 
Exchange 

Continued on Next Page 
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- - - - - - - - - _. - - - - - - - --
Substance Major Suppliers . Shipments to the Metal Finishing Industry Prldng Trends 

Lead - Comirico - MFI accounts for under 1 % of total lead - priees based on London Metal 
-HBMS consumption . 

. '- . 
, Exchange 

- Noranda - lead use by MFI expected to remain stagnant or - supply has been short in sorne 
decline regions, but stocks areclimbing 

Cadmium - Noranda (markets their own and - MFI in Canada uses very little cadmium - not traded on London Metal 
Falconbridge cadmium) - consumption expected to remain at current Exchange 
~ Cominco < (very low) levels - currently at five year low 
- HBMS - modest increase in priees 

expected in the next few years 

Sources: . Interviews with representatives of Canadian mining companies, the Mining Association of Canada and the U.S. Bureau of 
Mining. 



3.0 Overvlew or the Metal FiDlsbiDg IDdastry 

For the metal finisher, the advantages are: 

'~ a substantial saving on the cost of disposai to a bazanious waste facility (if volumes are 
high enough, the metal finisher 'cao dispose of the material at no net cast); and . 

, ' . 
the material is heing shipped to the smelter aS a raw material and does not, have to be 
cJassified as bazardous waste. ' 

Metal suppliers place various restrictions (dlyness, metal content, etc.) on the recovcred metals they will 
accept 

Competition Among Suppliers 

Equipmen( suppliers face moderate to intense competition for small cquipment such as polishing 
equipment and buffers. There are usually three to five competitors for a given contract However, larger 
contracts for plating equipment or pollution control equipment cao usually he completedby only one or 
tWo Canadian suppliers. Although coinpetition is MOst often restricted to finns in Canada, sometimes 
equipment suppliers located outside Cànada wiIJ compete for Canadian contracts. Half of the equipment 
suppliers interviewed indicated that they faced direct U.S. competition in Canadian markets. Canadian 
suppliers generally serveonly the domestic market, particularJy if the suppliers are subsidiaries -of U.S. 
companies.' However, one equipment supplier was considering competing in the U.S. 

SpeCialty and commodity chemical suppliers face more intense competition, although there is Jess direct, 
competition from U.S. or other foreign firms. Companies would typicaJly face 10 to 12 competitors for 
Canadian ~hemical supply contracts of which 4 or 5 would he large or medium-siZed companies. 

It is difficult to generalize about the competitive environment for mining companies in the' metal finishing 
supply market since there is a mixture of direct sales and sales through distributors. Metal suppliersmay 
corn pete with only one or two other large firms but in sorne markets (5uch as nickel) face very elaStic 
demand curves where smalt priee differences (cents per pound) cao cause clients to 'change suppliers. 

, Profitability 

Both equipment and chemical suppliers agree that their prices have remained stable or decreased over the 
past five years as deniand fe)). Chemical companies in particular have heldprices constant even if costs 
increased in an attempt to maintain their customer base. Almost ail equipment and chemical suppliers feel 

, it is virtually impossible to pass on costs to Metal fmishers. Instead, firms buying Metal fmishing services, 
particularly large automotive companies, have been able to secure constant pricesor price reductions from 
Metal finishers. To meet such demands, Metal fmishers require price stability or rediJctions from suppliers. 

There is general consensus among chemical and equipment 5uppliersthat absorbing costs for the past few 
years has reduced their profit margins significantly. Sales of metal finishing supplies account for at least 
75% of the revenues of most of these firms. 
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3.0 Overview of the Metal FiDisblDg IDdutry· 

Canadian priees for metals are generally based on priees set at the London Metal Exchange. However,. 
the metals sold to metal finishers are usuaUy refined and, thercfore, command a preDlium over the priees 
at the Exchange. Depending on the nature of the refining, these preDliums CID be substantial .... 

Metal finishing generally accounts for only 8: small pen:entagè of the total demand for meta1s. Therefore, 
fluctuations in metal priees are usuaJJy caused by market forces unrelated to the metal finishing industry .. 
For example, the market forstainless steel tends to drive priees for nickel. 

'Profit margins vary depending on the type of supplies and the degree of competition for the products. 
. Companies were reluctant tocomment on profit levels. The comments provided, however, included the 

following: .. . 

/ . 

one supplier indicated that. specialty chemicaJs CID have gross profit margins (prior to 
taxes and selJing and administrative costs) ofup to 35%, while commodity chemical 
margins are lower at 15-18% and anode supplies have the lowest margins 8t about 7%; 

a second supplier indicated th·at gross profit margins on commodity chemi~1 are gentraJJy 
10-15%; and . 

a third supplier estimated average gross profit margins on specialty chemicals to be about· 
50% with·a net retum on sales between 8% and 10%. . 
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4.0 Markets. for Metal Finishing Services 

. . 
. Canadian metal finisbers provide metal finiSbing services for a wide raDge of industries. Exhibit 4.1 
. disaggregates the total market for metal finishing services in Canada. Note that figures rcpresent the direct 

sales ~ each market. For exampJe,steeJ strip ùscd for auto parts is incJudediD the steeJ strip market, Dot 
the auto parts market. 

Exhibit 4.1 
Estimated Breakdown of Metal Finishing Sales 

Market % or Metal Finishlng Sales 

Automotive Parts . 25 

Steel Strip MiJJs 11 

Wire Goods 10 

Elec:trical AppJiances 9 

Hardware 8 

Furniture 5 

Engine and Wom Parts S 

Elec:trical Equipment '4 

Pole Hardware and Heavy Steel 4 

EJectronics. 3 

Printed Circuit Boards 3 

PJumbing Fixtures 3 

Military 3 

Aerospace 3 

Construction 3 

Hollowware and Flatware . 0.5 

Jewellery 0.5 

Source: Adjustnients made·by Ken Coulter to Table 2,Environment Canada (1987). 
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4.0 Markets for Metal FiDishiDg Semees 

On average, job shops serve 3 industrles,though SOlDe may serve 7 or more. However~ job shops that 
serve industries with high quality standards tend to specialize in those industries. This is particularly true 
forsectors that require quality certification, such as the auto·parts, aerospace and militai)' industries. 

Captive' shops, by definition, serve· only th~ industry of their parent company. Captive shops tend to 
dominate in steel strip, plumbing fixtures ("above sink"), electrical appliances; printedcircuit boards, 
aerospace and hollowware and flatware. . 

The remainder of this ~on provides detailed descriptions on metal finishing in eacb of the above 
industries.' ln particular, the section: 

~ describes the, market, the metal fmishers that serve the market, and the type of metal 
finishing processes the market relies upon; . 

, , 

~ assesses trends in each market, including trends in demand for the finished prod1:'cts and 
. trends in demand for metal fmishing; 

~ presents thetrade data that are available for each market; and 

~ the degree of competitiveness. in the market between metal finishers.' 

Note that the data presented in this chapter - for example, sales, exports and imports - aie aggregate 
figures for the industries served by the metal finishing industry. The data do not apply to the metal 
finishing inputs purchased by the client industries nor the portion of the client industries thilt purchases 
metaJ finishing services. Such data are not available.· . 

4.1 Automotive Parts 

The automotive parts industJy produces a variety of original parts for use in the assembJy of new vehicles 
and aftennarket parts for vehiCJe repair or aJteration. Automotivè parts are a significant portion of 
Canadian manufacturing output. In 1990, the original and aftennarket auto parts industJy accounted for 
approximately $13 biJIion in shipmentsand employed over 85,000 people.11 Original parts make up about 
85% of total automotive parts output. 

Il ISTC (199]) .Aulomotive Original Equipinent ,Parts Ottawa: Indusfry, Science and TechnoJogy 
Canada. ' 
ISTC(1991) AUlomotive Afiermarlœl ParIs Ottawa: Industry, Science and TechnoJogy Canada. 
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4.0 Markets for" Metal FinishiDg Semees 

Approximately one haJf of original parts are produced by captive operations in which vehicle assemblers 
also produce the autOmotive components. Independcnt, foreign-owned parts producers constitute about 
a tliird of original parts.. Several bunclred,mainly small and· medium-sized CaDadian firms malee up the 
remaining parts manufacturing. Investment by Japanese companies in the Canàdian parts sector bas been 
quite low compared to their investment in the U.S. industly. European companies have made substantiaJ 
investments in production facilities in Canada." " 

The automotive parts industry bas played an important role in the Metal finishing industry for Many years 
and, dcspiic recent design trends (cliscusscd below), continues to do 50 •. Automotive parts plating finns 
use chromium, nickel, zinc and copperin sevcral metal finishingproccsscs, including electrOplating, acid 
pickling and chemicaJ conversion coating. 

This market accounts for about 25% of metal finishing sales in Canilda. Automotive parts plating finns 
are typically Canadian-owned job shops which are located in Ontario or" Quebec. However, some parts 
finns, mainly in the aftennarket parts industry, are located in British Columbia and Alberta. Auto part 
job shops responding to our questionnaire have Sales ranging from $500,000 to over $5 miJJion and 
eiDploy an average of 80. workers, of which 70 are fun time production workers. The financial 
perfonnance of these shops is assessed in the next chapter of the report. " 

Trends in Demand 

There are a number of trends within the automotive parts industry that have had a large impact on metal 
finishing companies. " 

J 

~ Decorative electroplating for automobiles has decreased significantly in the past five to 
ten years as designers prefer" other materials for parts that were traditionaJJy electroplated 
with metals such as bumj>ers, grills, and door handles. In particular, the trend to plastic 
or painted bumper coatings has been the most damaging to decorative plating shops. 
Sorne recent evidence suggests increased truck and recreational vehicle sales have 
recovered some of the lost Metal finishing business in decorative plating because these 

" types of vehicles use more-chrome. 

~ Th.ere is sorne increase in nickel~hrome plating on plastics, aluminum and zinc .. 

~ Weight reduction requirementS for cars are expected to increase demand for niëkel~hrome 
plated aluminum wheels. 

The bumper recycling market was once a major component of the metal finishing 
industry, with a separate industry association (BRANA) and companies throughout 

/ Canada. However, this market has been in steady decline sin ce the 1970s and will Iikely 
remain in decline. The cost of refinishing damaged bumpers relative to the COstS of 
bumper replacements continues to increase. Indeed, one bumper recyçling company 
commented that it was less expensive to buy a new bumper now than to have one 
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4.0 , Markets ror MetatFiDlsblng Semees 

, recycled. ,The trend 'towards aJtcniative bumper coatings and the scrapping of older 
vehicles are slowly decreasing the number of chrome bumpers in existence. 

~ There is increased demand for functionaJ finishes onlocks, binges. fasteners and fittings 
to reduce Corrosion and extend the life of vehic'e. The, use of zinc plating. phosphate 

. coatings,and conversion coatings uscd for fimctionaJ finishes doubled'between )973 and 
1987 (Envinmment Cao. 1987). Similarly, there is strong growth' in, the use of 
clectrogalvaliimel steel which is then painted. However, MOst clectrogalvanimel steel is 
currently produced outside of Canada. ' 

The use of printèd circuit boards in automobiles bas' grown significantly and it is 
estimated that the auto industJy accounts for 25% ofprinted circuit,board sales (CH2M 
Hill, 1994).' 

International Trade 

There is a great deal of trade in the auto parts market as a result of the automobile manufacturers 
organizing their North American market as a single cotily through the Canada-U.S. Auto Pact. Demand 
for original auto parts fluctuates with the demandfoi' vehicles assembled inCaoada and parts are'typically 
imported for use in vehicles assembled here. As a result there is usua1ly a trade deficit for auto parts in 
Canada. Exhibit 4.2 shows auto parts trade for the period from 1985 to 1989. 
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4.0 Markets for Metal Fiuishiug Semees 

.Exhibit 4.2 
Trade in Automotive Parts 

(millions of Canadian $) 

1985 1986 1987 1988 1989 

Original Automotive Parts 

&ports 10766 10866 10756 10864 10810 

Exports as a % of Canadian 96.6 99.6 98.0 88.6 86.3 
Shipments ' .. 

, 
Imports 18466 19000 17952 20590 19183 

Imports as a % of Canadian Market 98.,0 99.7 98.8 93.7 91.8 

Aftermarket Parts 

Exports 1052.7 1129.0 12053 1233.9 .1224.9 

Exports as a % of Canadian 59.0 56.2 59.4 54.1 55.8 
Shipments 

Imports 790.4 686.6 827.8 997.8 901.0 

Imports as a % of Canadian Market 52.0 43.9 50.I 48.8 48.2 

Sources: ISTC (1991) Original Automotive Pt11'ts Ottawa: Industry. Science and 
Technology Canada; and ISTC (1991) Aulomolive Afiermt11'kel Pt11'ls Ottawa: 
Industry, Science and Technology Canada. 

The U.S. is by far Canada's largest trading partner in the automotive parts industry. The U.S. accounts 
. for about 96% of Canadian exports of original parts and nearly aU Canadian exportS of aftermarket parts. 
Over the period ]985-]989, the V.S. was the 'origin of 89.5% ofCanada's total auto parts imports, with 
the balance originating in Japan and Mexico. The North American Free Trade Agreement on the 
Canadian auto parts sector could have a significant, but as yet unknown, impact on trade in auto parts. 
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4.0 Marketi for Metal FiDilhiDg Semee. 

Competition in the Mar.lœt 

The rccent secession bad a severe impact ~n the auto industly and· caused metal finishers to face 
significantJy decreased demand. In some cases, auto makers demanded prico reductions or priee stability 
for several years fiom suppliers and finishers. Metal finishers serving this lD8Iket indicate tbat the most 
important factors aft'ecting their competitiveness are: 

.. labour costs; 

.. quaIity standards; and . 

.. and a long tenD decl~~ in demand for their services. 

Competition among auto parts finishers tends to be on the basis of priee but companies that attain high 
level quâlity certifications nom the rnanufacturers have a competitive advantage over those with lower 
quaIitycertifications or no certiflcation at aU. Most parts contracts are for one year or Jess with no 
volume specified. However, some companies are able to establisb somewhat longer tenn contracts for 
original parts. 

Where auto components (such as headrests) have some parts manufactured in· Canada and sorne 
manufactured in the V.S., there is direct competition for meta1 finishing contractsbetween Canadian and 
American metaJ fmishing operations. In addition to the competition ûom American firms, auto parts 
makers have faced increased foreign. competition especially ftom Asia which bas also affected metal 
fmishers.·· .. 

Responses to our questionnaire indieate that auto parts platers rely heaviJy on a few customers for the 
majority of their volume of work. Over half of the respondents plating auto parts indicated that their 3 
largest customers account for more than 60% of sales. This implies auto parts finishers are quite 
dependent on repeat business and the balance of power often lies with their customers. 

4.2 Steel Strip Mills . 

Steel strip mills make up a fairly large portion of the metal finishing industly. Il is estimated that they 
account for 11% of sales in the metal fmishing sector~ Most of this. finishing is performed by the steel 
strip mills in captive shops. 

The majority of steel strip is used by the automotive industry,although some steel strip is used in miJitary, 
aerospace and packaging (tin-plated caos) products. There are only a few steel strip miIJs in Canada. 
These firms are Canadian-owned and located in Ontario. . 

The most common metaJ finishing protess used by steel strip miIJs is zinc galvanizing' of steel panel. 
Cold roJled steel is plated with zinc (or tin) while it is still in strip form. The finish providesadded 
corrosion protection and/or coats interior surfaces otherwise impossible to plate. 
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4.0 Markets for Metal· FiDUhiDg Serviees 

Trends in Demand 

The most important factor' affecting the dcmand for finishcd steel strip is, the dcm~d for' automotive 
vchiclcs. Demand bas fallen off in recent ycars but currently looks more promising as dcmand for cars 

. and trucks grows. lbcrc bas been a major incrcasc in the amount of zinc and steel coated strip used as 
colTOSion protection staildards have risen in the past decade. , ' 

Inteniolio1ltll Trode 

Canada exports approximately $122 million worth offinished iron or steel strip, and imports nearly $200 
million of similar products. Exhibit 4.3 disaggregates this trade· by type of finished strip. ' 

, The U.S. is by far the largest trading partner, accounting for most imports and exports ofthese products. 
Other sign'ïficant export destinations include Hong Kong, Taiwan and Mexico. The increases in i~ports 
have resulted from increased trade with the U.S. but there also seems to he a ~aJl shift from European 
imports to more imports from Japan and Korea. ' 

Competition in the Market 

Canadian steel strip mills face significant competition ftom U.S. and off-shore mills. The major factors 
affecting the COinpetitiveness of steel strip mills are: trade poJicies; labour costs; and environmental 
regulations. The high costs, associated with establishing steel strip operations likely prevents any new 
facilities ftom opening in Canada. 

4.3, Wire Goods 

Wire goods are estimated to account for about 10% of the metal fmishing industry's business. Wire goods 
include: shopping cans and baskets, display racks, and shelving. TypicaJJy surfaces are eleCtroplated,with 
nickel-chrome and then plated with nickel, brass, zinc or bronze or conversion coating is appJied. 

Plating of wire goods is usually perfonned by local job shops that serve many other industries. Most 
plating of wire goods is done in Ontario by small, Canadian-owned cOmpanies. 

Trends in Demand 
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Demand in this sector is not expected to grow in the short-tenn. The. recent high rate' of retail cJosings 1 
has resuJted in a surplus of used display racks and shelving. Since new groceiy and reÛ$iI stores are 
limited in number, demand for finished shopping carts and baskets is mainly driven by a I~w but constant '1 

. need to refurbish or replace existing goods. . 

1 
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Exhibit 4.3 
Trade in Plated or Coated Iron and Steel Produc:ts 

(millions of Canadian $) 

Flat RoUed Products or IronINon-Alloy Steel -1988 - 198' 1990 1991 1992 
or wldtb Q)Omm or more, dad, plated or eoated 

EXPORTS ' 
'-

PJatedlCoated with Tm, thidœess ~.5 mm 20.85 3.18 1.68 1.74 2.36 

. PJatedlCoated with Tm, tbidœess' <0.5 mm -54.7' 72.87 65.10 54.58 68.75 

PJatedlCoated with Lead incl. teme-plate 0.10 0.00 0.00 0.14 0.85 

Steel Electroplatedlcoated with Zinc, <3 mm (min. 10.23 4.45 0.45 . I.I~ 0.96 
yield point 275) or ~mm (myp 355) 

Products ElectroplatedlCoated with Zinc 1.02 3.78 12.10 7.56 3.49 

Products PJatedlCoated with ChromiUID OxideS or 8AI 21.32 _- 20.65 31.35 41.49 
Chromium and Chromium Oxides 

Products PlatedlCoated with Aluminum 0.00 0.39 1.24 1.01 1.33 

Products PlatedlCoated with Other Metals 4.34 - 22.89 6.04 3.33 3.41 

Total &ports 99.74 -128.88 107.26 100.87 122.64 

IMPORTS 

PlatedlCoated with Tin, thickness ~0.5 mm 0.43 0.26 0.12 0.23 2.13 

PlatedlCoated with Tin, thickness <0.5 mm - 4.12 4,36 7.32 19.39 34.92 

PlatedlCoated with -Lead inct terne-plate Il.38 10.42 _ 12.39 9.99 10.27 

Steel Electroplatedlcoated with Zinc, <3 mm (min. 4.42 1.31 6.24 6.25- 7.83 
yield point 275) or ~3 mm (myp 355) 

Products ElectroplatedlCoated with Zinc 44.46 30.40 46.97 72.75 92.22 

Products PlatedlCoated with chromium oxidesor 1.99 0.97 1.26 2.24 1.36 
chromium and chromium oxides 

Products PlatedlCoated with Aluminum 19.95 29.02 25.83 20.33 26.88 

Products PlatedlCoated with Nickel or Copper 15.58 -7.73 12.17 14.12 18.18 
-

Totallmports 102.33 84.47 112.30 145.30. 193;79 

Sources: Statistics Canada (v~ous years) Exports: Merchandise Trade Cat. No.65-202; and 
Statistics Canada (various years) lmporls: Merchandise _Trade Cat. No. 65-203. 



l ' 

Zinc plating is displacing' some of the demand for nickel-cbrome plated wire goods due to priee 
competitiveness. PoWder paint coating is also slowly repJacing nickel-cbrome plating for display racks 
and shelving.' ' 

International Trade· 

. Trade. data for wire goods is presentee! in Exhibit 4.4. The data includes articles of iron or steel wire such 
as cages, refiigerator and stove ~ baskets, ~ers and wire display racks and other wire items. 

Ex.ports ofwire goods have declined shlrply in the past few.years. From 1989 to 1990 exports dropped 
bymore than half and'export leV'els have remained low sinee tben. The 1992 figuresbows some growth 
over 1991, but exports of58.2 miJIion is stiU only sJightly more tb8n halfthe 19881evel of515.4 million. 
The deeline in exports is likely due to declines in the U.S. market for wire goods, simiJar to the declines 
in the Canadianmarket described above.· 

Imports h~e grown somewhat in the past few years. However, sinee imports are only 520-25 miJJion, 
these changes could be due to a very small number of sales contracts . 

. , 

'The majority of trade is with the United States. Over 90% of Canadian exports each year are destined 
'for the U.S. Other significant destinations for exports include the United Kingdom, West Germany and 
Mexico. About 75-80% ofCanadian imports originate in the U.S. Other importing countries are: Taiwan, 
the United Kingdom, Italy, Gennanyand South Korea. 

: 

Exhibit 4.4 
Trade in Wire Goods 

(MiIJ,ions of Canadian $) 

Articles of Wire 1988 1989 1990 '1991 1992 
(Iron or Steel) . 

Exports to AU Countries 15.4 14.6 7.5 ' 6.7 8.2 

Exports to the U.S. ]4.5 13.2 . 7.0 6.4 7.9 

Imports from AIJCountries ]9.0 18.1 ]9.0 22.4 26.0 

Imports from the U;S. 14.2 13.5 14.4 18.l 20.8 

, . 

. SourCes: Statistics Canada (various years) Exporls: Merchandise Trade Cat. No.65-202; 
and Statistics Canada (various yem) Imporls: Merchandise Tradè Cat. No. 65-
203. 
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4.0 Markets for Metal FmishiDg Seniees 

Competition in the Market 

Competition for Wire goods jobs is based on priee and is quitc intense. In mostcases,'wire goods do not 
require high quality finishing. Since more metal finishers cao mcet these standards, competition for wire 
good jobs is intense. Competition is especially intenSe giVeD the cumnt depressed demand for metal . 

.' firiishing. When there is sufficient work elsewhere, metal finishers do not compete as readily for the wire . 
goOds jobs because 50ch jobs are usually low priee and low-volume and samer Iittle cuStomer loyalty~ 
Wire goods metal finishingjobs rely largelyon many smalJjobs iD local Dwkets. lbere is relatively Jittle 
competition with foreign made products. 

4.4' Elec:tricalAppliances 

Electrical appliances ac:c:ount for about 9% of total metal finishing . sales. . The largest appliance 
manufactures are foreign-owned and have captive metaI finishing operations .. However, a number of 

. Canadian-owned fmns are involved in fonning, stamping and finishing input parts for electrical 
appJiances. These parts manufacturers may have captive metal finishing shops or contract job shops to 
meet their metal finishing needs.· . 

The major processes used in the metal finishiilg of electrical appliance componcnts include plating, 
alkaline c1eaning and scid pickling. The main substancesofinterest that are used are cbromium, nickel 

. and zinc. . 

Trends in Demand 

There has been a trend away from use of plated steel components toward· coloured plastics for small 
appJiances such às kettles and toasters. Although plated plastics are replacing some metal parts on stoves 
and refiigerators, the demand for finished metal parts for larger appliances has been more stable. ' 

Demand for major appliances is dependent on the replacement of existing appJiances and growth in the 
housing industry. Since major appliances generally last lOto 15 years, the replacement market is 
reasonably predictable. However, the new housing market is less stable and declinedsignificantly during 
the recent recession. . 

Demand for smallelectrical appJiances depends on more general economic conditions such as employment, 
and disposable income and to a lesser extent on the establishment of ncw households. As a result,demand 
for small appliances is more volatile and difficult to predict.'2 The Canadian marketpeaked at SI.1 billion 
in 1987. Therecession reduCed the Canadianmarket to S867 million in 1991. 

12 Industry, Science and technology Canada (1993) Small Portable Electrical Appliances Ottawa: 
ISTC. 
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4.0 Markets for Metal FiàisbiDg Semees 

International Tl-ode 

As shown in Exhibit 4.5, trade in applianccs is sigrûficant to Canadianmanufacturers and mctal finishcrs. 
The majority of tradeoccurs with the U.S. whoaccounted for 77% of exportsand 67% of imports of 
maj()r appliances in the years 1983 tbrougb 1991. For the same period, the U.S. made op 81% of exports 
and 55% of imports of smalt appliances. 

Other trading partners include Hong Kong, Korea and lapait who bave accounted for a small sbare of 
exports for both small and large appliances. . Imports of large applian~ fiom Asiancoun1ries have 
declined somewhat in favour of U.S. and European coun1ries during the past four or five years. Imports 
ofsmal) appliances fiom the U.S. have declined but imports fiom Asian coun1ries have increased by 10% 
in the past five years.. . 

~ . 
Exhibit 4.5 

Trade inElectrical Appliances . 
. (millions of Canadian $) 

1987 . 1988 1989 1990 1991 

Major. Appliances 

Exports 130.5 134.5 109.4 115.2 105.7 

Exports as a % of Canadian 10.4 11.0 8.7 10.4 12J 
Shipments 

Imports 438.4 595.1 557.9 582.6 567~8 

Imports as a % of Canadian Market 28.0 35.4 32.6 34.7 42.5 

Small Appliances 

Exports . 68 70 65 66 60 

Exports as a % of Canadian 12.5 14.2 ' Il.6 13.8 13.2 
Shipments 

Imports 607 434 . 481 424 473 

Imports as a % of Canadian Market 56.0 50.6 49.4 50.7 54.6 

Source: ISTC (1991) Major Appliances Ottawa: IndusUy, Science and Technology 
Canada; and ISTC (1991) Sma/I, Portable Electrical Appliances Ottawa: 
Industry Science and Technology Canada. 
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4.0 Markets for Metal FiDisbing Semcei 

Competition in the· Market 

, Finishers of electricaJ applianccs tend to compctc on the basis of pricc, although both' servicc and quaIity 
are becoming more important lbcre is significant competition among job shops for small applianèc jobs. 
Contracts with major appliancc manufacturers. tend to be long term. Compctitivencss ,is affcçted by 
matcrials and labour costs, the ability to obtain investmcnt capital for pollution control and production 
equipment, and environmcntal regulations. lbere have becn problems for finishers as SOlDe Amcrican 
subsidiary appliance manufacturers movcd back to the U.S. diUing the recession. 

4.5 Hardware 

'Hardware includes items such as tools, lacks, and fasteners uscd in homes and other buildings. These 
products JCCOunt for an estimated8% of the metal, fmishing industJy. 

Hardware metal fmishing is most often done by U.S.-owned corporations with captive metal finishing 
shops. These hardware subsidiaries usually have sales of over $5 million annually. However, the nuts, 
bolts and screws segment of hardware manufacturing is an cxccption.These products tend to be plated 
in smaller,' Canadian-owned job shops rather than in foreign..owocd captive operations. Most hardware 
metal finishing operations are located in Ontario, Quebec and British Columbia. 

Hardware finishing may involve a variety of processes iilcluding mechanicaJ debmring or sandblasting, 
electroplating, electrocleaning, alkaline cleaning, &cid, bright dipping, stripping electrodeposits and 
chemicaJ conversion coating. Chromium and niCkel are the most common substances of intcrest that are 
used for hardware finishes. 

Trends. in Demand· 

This is a mature industry with no significant substitution ofmaterials or technology changes expected. 
Demand for hardware, and cansequently for metaJfinishing of hardware goods, is directly related to the 
constructionlhousing industry. The recent recession in construction and housing had negative impact on 
hardware metal tinishers. Interviewed campanies and questionnaire respondents in hardware Metal 
tinishing ail indicate they expect no change in size oftheir markets in the next'tive years. 

International l'rade . 

Exhibit 4.6 shows hardware trade data for the years 1984 through 1988. The U.S. accounts for over 77% 
of exports and over 55% of imports. In recent years exports tothe V.S. as a percentage of total exports 
has grown by almost 10%. Imports from the U .S. have declined as portion of total imports as imports 
from Europe and Asia have increased. ' 
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4.0 Markets for Metal FiaishiDg Services 

Exhibit 4.6 
Trade in Hardware 'Goods . 

(millionS of Canadian $) 
. 

- 1984 1985 1986 1987 1988 

Exports 146.2 160.0 168.9 200.1 312.0 

Exports as a % of Canadian Shipments 36.9 36.2 32.4 33.9 48.9 

Imports 447.3 500.7 551.8 615.5 582.3 

Imports .J1S a % of Canadian Market 64.1 64.0 61.0 61.2 63.8 

.. 

Source: ISTC (1991) Hardware Ottawa: Industry, Science and Technology Canada. 

Competition in the Market 

The hardware industry faces. significant and increasingcompetition from fo~ign competitors located in 
Taiwan, Thailand and Mexico. Competition islargely on the basis of price. Canadian firms face higher 
material and labour costs than their. off-shore competitors and are attempting to compete by: 

adjusting the design, quality and selection of their product lines; and 

~ improving customer service. 

.4.6 Furniture 

Fumiture is presently a sma)) market for metal finish ers, accounting for about 5% of total industry sales. 
Much of this fumiture is for offices and kitchens. Metal fmishing is often contracted out by fumiture 
producers to local Canadian-owned job shops who rarely specialize in fumiture plating but serve a varlety 
of industries. The majority of metal fumiture manufacturing is located in Ontario and Quebec. 

\ 
The most common metal finishing process used for fumiture is electroplating. Steel fumiture is usuaIJy 
plated with nickel and chrome, but nickel and brass, or brass only may also he used. . . 
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4.0 Markets for Metal FiDishiDg Semees 

17ends in Demand 

Trends in the demand for metal finishing Services from thefùmiture market are highly depCndent on 
designer preferences and may vary substantially from rcgion to region. This makes il difficult to predict 
trends in demande HoweYer, tbree factors limit thé likelihood of growth in clemand from the fUmiture 
indusuy for metal finisbing: 

~ inçreased use of second band office fumiture; 

~ treJid from nickel-chrome plating to painted'finisbes; and 

~ trend from brass plating to electro-Iacquer finishes. 

Exports, mainly to the U.,S.,·bave been consistent but are not expected to grow in the long tenu unless 
fasbionS cbange in (favour of plated furniture. 

International Trode 

Exhibit 4.7 presents trade data for office furniture for the years 1985through 1989. Exports of office .' 
fumiture are significant in most yeatS, accounting for over 30% of shipments. Imports remain a small 
portion of the Canadian market, although the share of imports bas grown in recent years. 

The majority, over 90% of exports are destined for the U.S.; although there bas been a slight increase in 
exportS going to Europe (from 0% t03% of exports) (lSTC, 1991). Imports are large)y from the 'U.S., 
on average 74% originate in America. ·There bas been an increase in imports from Europe and Asia in 
the past 4 or 5 years. European imports have increasedfrom 15 to 24% of total imports and Asian . 
imports bave grown from 2% of total imports to 7%. 

".' 

. ,t" 
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4.0 Markets for Metal FiDishiDg Services 

Exhibit 4.7 
Trade in Office Furnlture 

(millioDS ofCanadian $) 
, . 

-
"1985 1986 1987 1988 1989 

Exports 300.4, 360.6 356.9 347.8 319.4 

Exports as a % of Canadian 35.5 35.6 32.2 31.3 27.1 
Shipments 

Imports 37.4 38;6 46.9 86.0 134.0 

Imports as a % of Canadian Market 6.4 5.6 5.9 10.1 13.5 

Source: ISTC (1991) Office Furniture Ottawa: InduStly, Science and Technology Canada. 

Competition in the Market 

S,ince fumitureitems require lower quality fmishes than Many other good~ there is often intense 
competition forfumiture platingjobs. The high degree of competition for jobs that require lower quality 
finishes keeps rates of retum on these jobs very low. Intense competition for this segment of the market 
for metal fmishing services, the recent recession and the growing portion of fumiture sales accounted for 
by imports have helped drive sorne metal fmishing operations out of business in recent years. 

4.7 Engine and Worn Parts 

Engine and wom parts account for about 5% of totà) metal finishing sales. Most metal finishing 
operations in this market are Canadian job shops located across the country to service the oil. pulp and 
paper, transportation and foreStly industries. These industries need to refurbish pumps, diesel and gasoline 
engin es, and paper miIJ rolls. 

Chrome and nickel are the predominant substances used. Hard chrome plating is used to apply heavy 
, deposits of chromium needed to restore original dimensions and to providè a durable surface coating. 

There is also some use of electrolessnickel plating. 
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4.0 Markets for Metal FiDishiDg Services 

Trends in Demand 

The rec:es5ion bas increased demarid as comparues restore and refmbishparts rather tban buy Dew p8rts 
. or equipment. Oil and gas exploration and sales particularly affect bard chrome platers iD Alberta and off­
shore drilling lICCOunts for much of the Maritime refiubishing and restoring business. ThiS marlcet is 
expeçted ta remain static or experiencc slight decline iD the future. 

Intemolio1lll1 Trade 

Trade data for this market are not available. Howcver, industry representatives indicate that there is not 
significant trade in engine and wom parts~ 

Competition in the Market 

Anecdotal evidence suggests that engine, and wom parts may account for a greater portion of metal, 
finishing sales in the western provinces. In other parts of the country, competition is believed to be 
relatively moderate. . 

4.8 Electrical Equipment , 

About 4% 'of metal finishing sales are to the electrical equipment industry. The largest eQuipment 
manufacturers are subsidiaries of foreign-owned multinational companies, but there are a few smaller 
Canadian-àwned producers. Metal finishing services on electrical equipment are often contracted outto 
Canadian job shops. . . 

Several electrical equipment products require metal finishing including:service boxes, conduit pipe and 
transformer parts. Electroplating and hot dip galvanizing are used to fmish eJectricaJ equipment. Thcse 
processes primilriJy jnvolve zinc. ' 

Trends in Demand 

The most important factor influencing demand for metal finishing from the electrical equipment industry 
is the demand for electrical equipment. Domestic demand for electrical equipment in tum depends on the 
level of activity in the housing and construction sectors. Survey respondents indicate some growth is 
expected from upgrading of utilities. Aiso the market may experience moderate growth if govemment 
infrastructure programs are implemented. 

As described below. economic development in countries such as China and Pakistan is expected to result 
in considerable growth in exports of electrical equipment 
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4.0 Markets for Metal FiDishiDg Semees 

International Trade 

The industrial electrical equipmerit market generates considerable trade in Ctmada Exhibit 4.8 shows that 
exports have grown considerably in proportion to domestic shipnients over the past eight years. The main 
destination for exports is the V.S. which l'CCeived an average. of 82% of exports fiom 1987 to 1991. 

. However, export marketS in developing countries, 5uch as China anod Pakistan, are expected to grow 
considerably over the Dext decade. . . 

Imports have been capturing an increasing 5hare of the domestic market. over the past five years. On 
average, 70% ofimports originate in the V.S. Asian countries have steadily increased their share of the 
Canadian imports, moving fiom 8% in 1987 to 12% in 1991. 

Exhibit 4.8 
Trade in Industrial Electrical Equipment 

- (millions of Canadian $) , . 

• 

1987 1988 1989 1990 1991 

Exports 314 633 593 871 907 

Exports.as a % of Canadi~ 14.9 26.2 23.5 36A 39.3 
Shipments -

lm ports 792 877 1037 951 959 

Imports as a % of Canadian Market 30.6 33.0 35.9 38.5' 40.1 

Source: ISTC (J 991) IndustrialElectrical Equipment Ottawa: Industty, Science and 
Technology Canada. 

Competition in the Market . 

Canadian manufacturers of electrical equipment have tended to specialize in niche markets which· require 
custom engineering. In most cases, finns that comply with ISO 9000 standards have a competitive 
advantage as weil. Since the implementation of the Canada-U.S. Fi'ee Tnide Agreement there bas been 
increased competition·from Arnerican finns in the Canadian market and increased market penetration by 
Canadian finns into the U.S. market. The competitiveness of eJectricaJ equipment producers is also 
affected by their access to new technologies and capital. . 
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4.0·· Markets for Metal Fiaishiag Semees 

4.9 Pole Hardware and Heavy Steel· 

Pole hardware and heavy steel are estimated· to account for çproximately 4% of total mCtaJ finishing 
sales. Much finishing of .pole hardware 'and heavy· steel is done in captive shops. Ontario. hot dip 
galvanizers used to supply parts to ail of Canada, but interplovinciiJ bmiers have been .erccted through 
provincial content requirem~~ for constJUction projects. These requirementshave reduced Ontario-based 
finns' sbare of the national market and resu1ted in more galvanizing plants in other provinces. 

The majority of this market uses hot dip galvanizing with zinc to meet colTOSion protection standards and 
because parts ~ toO large to electroplate. Effective ColTOsion protection is essential sincc the products 
must withstand weather and outdoor conditions for long pcriods oftime. Parts that are galvanized include: 

. highway guard rails; transmission towers and some heavy steel structures used in construction. 

Trends in Demand 

Demand for metal finishing of pole hardware and heavy steel is most strongly linked to demand for the 
end products. The adverse impact of the recession on the construction industry has affectcd the demand 
for pole hardware and heavy steel finishing. However, this market may experiencc growth if govemment 
infrastructure plans are implemented. 

-There have been Soine attempts to replace hot dip galvanizing with other finishes such as mechanical ' 
plating. However, in markets where Canadian Standards Association approval is necessary, there has been . 
little movement from hot dip galvanizing. 

International Trade 

Exhibit 4.9 summarizes Canadian ti'ade in selected heavy steel products. Trade in heavy steel products 
is volatile because only a few orders cao substantially alter export or import patterns. 

For example, in the period 1988-1992, the destinations for Canada's exports oftowers and lattice masts 
have fluctuated widely. In 1988, Columbia and India accounted for about 50% and 35% of Canadian 
exports respectively. SimiJarly diverse patters hold for imports. It is Iikely that such contracts are won 
on tender-specifie. eharacteristics, as well as gencral economic factors such as exehange rates. 
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Exhibit·4.9 
Trade in Heavy Steel Produc:ts 

(Millions of Canadian $) 

1988 1989. 1990 

Exports to Ali Destinations 10.9 8.1' 1.1 

Exports to U.S. as a % of Ali Exports '14.3 13.8, 71.7 
, 

Imports nom Ali Origins 3.5 3.5 2.7 

Importsnoin U.S. as a % of Ali 98.6 87A 88.9 
Imports 

Exports to Ali Destinations 193.2 125.7 97.4 

Exports to U.S. as a % of AH Exports 84.6 79.4 64.4 

Imports nom Ali ,Origins 37.5 52.6 54.3 

Imports from U.S. as a % of AU 77.7 76.9 90.1 
Imports 

1991 1992· 

0.6 1.2 

72.9 64.0 

9.0 4.4 

24.2 44.2 

69.0 73.0 

63.3 63.9 

63.3 65.0 

' 80.4 86.1 

SoUrces: Statistics Cariada (various years) uporlS: Merchondise Trode Cal. No.6S-202; and Statistics Canada (various 
. years) Imporls: Merchandise Trode Cal. No. 6S-203. 
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4.0 Marke1s for Me'" FiDisbiDg Semees 

Competition in the Market 

Pole hardware Md beavy steel demand relatively bigh thickness metal finishiDg., As a result, tliere are 
fewer finnscompeting in this market tban many of other markets for metal fiDishing. HoweVer, there is 
aIso competition from overseas finished goods, as weil as direct competition from U.S. metal fiDishers 
bidding on large galvanizing contracts in Canada. " 

4.10 Electronics &. Printed Circuit Boards 
, . 

Electronics and printed circuit boards make uP,. about 6% of total metal finishing. industry sales. Metal 
finishing work for printed circuit boards is done by captive divisions of large, usually foreign-owned 
circuit board manufacturers or job shops who specialize in printed circuit work. Electronic components 
also tend to be finisbed in 'captive operations but job shops may be used in some cases.' . 

Printed circuits are used in automotive vehicles, electronic macbines sucb as telecommunications systems, 
, computers and robots, and numerous other applications~ Printed circuit boardsreq~ire mainly copper 
. plating but sorne use of gold, nickel, tin and tin-lead (solder) processes. The prmted cirCuit technology 
bas evolved from primitive wire boards tQ current micro-circuit boards and multi';'layeted boards. 

Trends in Demand 

There .hasbèen steadily increasing demand for printed circuits over the past decade. However, as the 
computer and telecommunications industries matured there has been increased competition and a leveJling 
off of demand. Currently there is growth in demand for electronic products and printed circuitsfrom the 
auto industrybas offset somedecreases, especially from military users .. Further growth is expected in the 
auto and aerospace industries. Greater use of tinIJead plating is anticipated for electronic components in 
the future. However, it is possible that research into surface-mount technology in electronics may result 
in non-metal substances replacing molten tin-lead. 

International Trade 

As shown in Exhibit 4.10, trade in printed circuits is conducted primàrily with the United States. 'Over 
the past S years the U.S. share of exports bas grown from 87.6% to over 97% of total printed circuit 

, exparts. Similarly imports of printed circuits are a1most exclusively from the America. The U.S. made. 
up over 95% of imports over the period from '1988 to 1990 for ail years but .1991 (wh en Gennany 
accounted for an extraordinary 18.3% of total imports). 

Canadian exPo'rts of printed circuit boards show few consistent trading patterns with cOuntries other than 
the U.S. However, imports from Taiwan and' Hong Kong have steadily increased their share of the 
Canadian printed circuit market over the past live years. . 
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4.0 Markets for Metal FmuhiDg Services 

, 

Exhibit 4.10 
Trade ln Printed Cireuit Boards 

(Millions of Canadian $) 

.. 

. 1988 . . 1989 1990 1991 1992 

Exports to Ali Destinations 355.3 302.8 1330.4 1208.4 571.5 

Exporfsto V.S. as a % of Ali Exports 87.6 90.5 98.3 98.2 97.5 

Imports from AH Destinations ) 344.0 407.8 1434.8 1119.4 706.4 

.. 

Imports from V.S. as a % of Ali 96.2 97.0 99.1 76.4 96.2 . 
Imports 

. Sources: Statistics Canada (various years) &ports: Merchandise Trade -Cat No.65-202; 
and Statistics Canada (various years) lmports: Merchandise Trade Cat.No. 65-
203. 

0 

. . . . 

Trade in consumer eJectronics, quantified in EXhibit 4.11, is Jess dominated by the Vnited States. 
AJthough the V.S. accounts for over 80% of exports, this share bas been decreasing steadiJy over the 
1980s from over 97% oftotalexports. Therebas been a rise in the percentage ofexports destined for the 

. European Community from just over 1% in 1984 to over 8% in 1990. Sm aller increases in exports to 
Asia and other countries bave occurred over the- 1980s as we]). 

Imports of eJectronics have consistentJy accounted for about 79% of the Canadian market The majority 
ofimports originate in Asia, which makes up over 55% of aU imports of consumer eJectronics. The U.S. 
share of imports bas expanded. through the Jatter balf of the 1980s from 26% in 1985 to over 36% in 
1990. [' 
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1 Exhibit 4.11 
Trade in Eleetronics 

1 (Millions of Canadian .S) 
.. '" .., 

, 

1· " 

1988 ' 1989 1990 1991, lm 

1 Total Exports 207.0 244~0 ' 142.0 D.L DA 

1 . U.S.Exports, % ofTotaJ 89.4 88.5 82.9·. D.L D.L 

1 Asian Exports, % of Total 4.4 4.5 S.S D.L D.L 

1 Europèan Exports, % of Total 3.8 3.3 8.2 D.L n.L' 

1 Othee Exports, % of Total 
: ... 

2.4 3.7 3~4 n.L , D.L 
/ 

1 Total Imports 1552;0 .1715.0 1382.0 n.a. n~a. 

1 U.S.Imports, % of TotaJ 37.9 . 33.1 
.. 

36.7 n.L ,. n.a . 

1 Asian Imports, %of Total S8.~ 60.3. .55.8 n.a. .n.a. 

1 European Imports; %of Total 1.4 1.3 1.6 n.a. n.a. 
» 

-

1 Other lniports, % of Total 2.3. 5.3. 5.9 n.a. n.a. 

1 Sources: ISTC. (1991) Consumer Electronicsand MiCroelecironics Ottawa: Indtistry 

1 
Science and Technology Canada. . 
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4.0 MarkeCs for Metal Fiaishiag Services 

Competition in the Market 

As mentioned above, competition bas beèome intense as the printed circuit board industry bas matured. 
There is now intense competition in the COD;1Puter indusny. Competitiv~ess is influenced byaccessto 
,Dew technologies, materials costs and to sorne extent the application of environmental regulations. 
Interviewed companieS indicated that they faced increasing ~mpetition especially from Asian firms 
supplying printed circuit boards and finisbed electronic goods. 

4.11 Plumbing FiItures' 

Plumbingfixtures represent about 3% of metal finishing sales. Bothcaptive and job shops are 'involved 
.' with plumbing fixture plating jobs. Usually, fixtures that go above the sink are plated bycaptive 
operations ofplumbing manufacturers. This ensures that the quality needed for visible fixtures is 
'achieved. Plumbing products that are not usually visible are typically plated by job shops. 

The largeplumbing parts manufacturers tend to be foreign-owned subsidiaries. Small manufacturers and 
platingjobshops are usually Canadian-owned. Plumbing products manufacturers (and the metal finishing 
job shops serving them) are located in ail regions of Canada with the majority in Ontario and Quebec. 

Metal fmishing processès used for plumbing fixtures include: electroplating, aIkaline cleaning, and 
stripping electrodeposits. Base metals areusually plated with nickel or chrome,. but copper and zinc may 
81so he used. ' . 

Trends in Demand ' 

Themost important factor affecting the demand for metal finishing from this' sectoris the demand for 
plumbing products. Demand for plumbing is highly dependent on the hoùsinglconstruction ind~stry which 
wasadverse]y affected by the recent recession. ' 

, Two lessor factors are also affecting the demand for metal finishing in the plumbing productsindustry: 

'~ :, atrendtowards coloured plastics and p]ated plastics for plumbing fixtures; and 
. . 

~ increased use of acrylic fixtures .. 

Metal finish ers serVing this industry expect growth in demand ofless th'an 10% in the next S' years. 
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. 4.0 Markets ror Metal Fiaishiag Semees 

International T,ode 

Trade in plumbing products is relatively small. Of the plumbing products·traded, metal fixtures make up 
probably Jess thaii 100". Exhibit ~.12 shows trade data for ail pJumbing prodUcts for 1986 tbroUgb 1990. 
The U.S. accoUDts for over ~S% of exportsaad about ~ of imports. . ., 

Exhibit 4.12 
.. Trade iD Plumbing Products . 

. (Millions of Canadiaa $) 

1986 1987 1988 1989 1990 

&ports ." 45 53 44 47· 44 

Exports as a % of CatÎàdian 9.4 ·9.6 8.2 8.2 8.2 
Shipments 

Imports " 126 .. 170 105 107 101 

Imports as a % of Canadian Market 22.4 25.5 17.6 16.9 17.0 

"-

Source: ISTC.(1991) Plumbing Products Ottawa:'Industry, Science and TechnoJogy 
Canada. 

Competition in the Market. 

The plumbing fi$1re market is reasonably competitive within Canada. Imports of cheaper finished goods 
made in Taiwan, Thailand· and Mexico are chaIlenging Canadian producers. However,there is 
considerable flexibility among Canadian manufacturers, and several Canadian companies are developing 
more differentiated product niches, particularly' in water conserving flXtures and decorative plumbing 
products.". . . .. 

"., ". 
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4.0 Markets for MecaJ Fmishiag Semees 

4.12 . Military and Aerospace 

The militmy and aerospace industries are estimated to account for about 6% of totalmetal finishing sales. 
These industries are charactcrized by large firms most ofwhich are foreign-owncd mbsidiaries. However, 
tbere are some Canadian facilities Iocated in Quebcc and Oatario tbat manufacture military and aerospace 
.goods. 

!dost militmy and acrospace parts manufacturas do tbeir own metal finishing. The prevalence of captive 
shops is largely due to the high quality standards for metal finisbing in theSe industries. However, there ' 
are a few military and aerospace manufacturers who eontract out'metal finishing to job shops. 

lob shops serving these industries must obtain certification Which states the job shop can meet metal 
fmishing quality specifications (primarily for coating thickness and corrosioll protéction). To be certified, 
job. shops must have their equipment andprocesses inspected by the manufacturers and, for military 
equipment, Defense Department officiais. If the facilities at the job shop pass the inspection the job shop 
is placed on an approved suppliers list:. Both captive and job shops serving the military andaerospace 
subsector must certify that they have used approved processes and materials lrom approved suppliers for 
ail parts. ' , 

Themost common processes used in metal finishing for military and aero~ applications are 
electràplating,anodizing, conversion COa1ing and some galvanizing. Chromium, cadmium and zinc are 
the MOst common substances used in this subsector. 

Trends in Demilnd 

A 1993 survey of the aerospace and defense related industries shows sales of aerospace and defense 
subsector goods declined by 2.5% between 1991 and 199213

• This decrease in demand was Jargely due 
to the slump in rnilitary sales, which feH by 4.2%. Civil aerospace sales actuaHy increased by 1.1 % from 
1991 to 1992. 

It is'expected that therewiJ) be continued decline in demand for military goods through .1994 and after 
that very limited growth frorn 1995 to 1997. 

Civil aerospace sales are expected to have inc~ed growth thro~gh 1993 and to make astrong rècovery 
over the next few years.· The industry forecasts growth of 13 to 18% per year for the period 1994 to 
1996. Orthe companies responding to Apogee's survey, 3 of 4 serving the aerospace industry indicated 
that they expect their markets to grow by more than 10% over the next fiveyears. ' 

J3 ISe. (1993). Aerospace and Defense-Re/ated Industries: Statistica/ Survey Report 1993. 
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4.0 Markets for Metal FiDishing Seniees 

"p '. '. " - • '. • • 

'The future growth of theaerospace industry is expeçted to come mainly from incœased sales of aircraft, 
particularly to foreign govenuitents other than the U.S. goveminent. The U.S. is expccted to account for 
somewbat fcwer sales of eXported goods over the-pcriod &am 1994 througb 1997, while market share in 
Other countries is exPected to grow. There is littlegrowth anticipated for the domestic market over the 
period fiom 1994 tIuougb 1997.' . 

Internat~onal Trode . .. . 
.. " 

As shown in Exhibit4~13, the majority oftrade in military and acrospace equipment is with U.S. finns. 
ln 1991 and 1992 exports·to the U.S. accountedfor 44% of sales each year and 61% of tOtal exports. 
However, Canàdian militai)' and aerospace manufacturers expect the U .S. share of exports to decrease over ....., 
the next few years to about 54% of ail exports. This decline reflects the expectations ofvel)' limited 

. growth in. U.S. defense spending and the anticipated increases in sales to other govemments partieularly 
àircraft sales. 

Imports accounted for just under 30% of net sales in Canada during 1991 and 1992. The U.S. accounts 
for a large share of Canadian imports; V.S. unports constituted about 83% of total imports in 1991 and 
84% in 1992. In the years from 1994 through 1996 ail imports are expected to grow by over 10% per 
year.Shares of the Canadian imports marltet are not forecasted to change significantly. The U.S. is 
forecast tocontÏDue to make up over, 80% of total imports over thatperiod white ail' other countries 
aècount for under 20%. 
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4.0 Markets for Metal FiDisbiDg Semees 

.' 

Exhibit 4.13 
Trade in Military and AerOspace Products ' 

(Millions of Canadian Dollars) 

1991 1992 199300 1994(F) 

, Exports' 6084 6085 6140 7090 

.. 

" % of Exports Destined for the 61.2 60.9 55.7 52;7 
U.S. 

Imports 2431 2400. 2389 ·2819 
, -

% of Imports Originating in the 83.0 84.0 79.5 81.5 
U.S. 

(F) denotes forecasted values. 
; 

Source: Ise (1993) Aer~space and Defense-Related Industries: Statistical Szirvey Report. 
1993 Ottawa: Industry and Science Canada. 

Competition in the Markér 

There is significant competition among parts manufacturers including a large number offoreign firms, for 
military and aerospace contracts. To remain competitive Canadian-based manufacturers tend to speeialize 
in the production of customized parts. 
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4.0 Markets for Metal Finlshing Semees 

Since the metal finishuig quaJity requiremcnts are very high,' and· meeting th~ requirements can be an 
expensive and time.consuming proçess, there are a very lim~ Dumber of job shops serving the military 
and aerospace industries. A œpresentative' from one of the jobs shops interviewed estimated tbat there 
are about 20 Canadian job' shops in this subsector of which only 2 or 3 firms ~uld compete on a given 
.military or aerospace metal finisbing contract... . 

ln the fUture it is expected that ISO 9OOOcertificatioD will he ,equired for captive and job shops in this 
subsector in. addition to the existing quality specificationsthat tbey" must meet." This additional 
certification .win probably further limit the nuniber of job shops tbat will operate in the military aerospace 
subsector. '.' 

4.13 . Construction 

Metal finishing of construction materials is estimated to make up 3%-ofthe total metal finishing market. 
Construction materials such as steelbeams, bridge components, railings, window and door fiames.may 

.' be metal finished. Steel materials are often galvanized to provide additional corrosion protection and 
aluminum parts are anodized and coated using cbeinicaJ conversion coating. 

Both captive and jobshops are involved "in metal finishing of constructionmaterials. Aluminum anodizing 
. and galvariizing oflarge materials thatare difficult to transport are usually done by captive shops.Smaller 
materlals such as windowand door fiames. or railings are frequently contracted out to job shops for 
chemical conversioncoating or galvanizing. It appeais thete are only a few metal finishing firms in the 
construction subsector but these finnstend to he located in all regions of Canada. 

Trends in Demand 

Demand for construction materlals.~at are meta) finished is dependent on the demand for newhouses and 
offices, and to some extent on.industrial conStruction and infrastrucfure. The construction industry is very 
cycJicai and often 'Iags other sectors in fecovery from recession. One company located in Quebec 
indicated that the poJitical instability. in that province wasexpected to reduce demand for construction 
materlals and metal finishing of those materlals. . . 

The recent recession severely contracte4 the construction industry, particularly in the Atlantic provinces, 
Quebec. and Ontario. . There are sorne indications that there will he growth in this subsector in the 
upcoming year, particularlyif infrastructure programs such as the fixed link to Prince Edward Island, and' 
federal-provincial programs promised during the rcccnt election campaign, areimplemenied. 

Some of the respondents to our surveyindicated they have noticed a trend toward increased galvanizing 
.in. place or in conjunction with paiqt ,surfaces toincrease corrosion protection and reduce maintenance' 
costs. . 
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4.0 Markets for Metal Ymuhing Services 

International Trode 

Exhibit4.I4 shows trade figUres for steel and 81uminum construction materials from 1988 to 1992. From 
1988 to 1991 eXports decreased by moretlwi halfwhile imports increased by more than 65% over the 
same period. The 1992 figures scem more. optimistic as exports show an increase by 12% &am the 
previous year and imports declined by almost 7% from 1991. 

The most significant trading partnerfor these construction materiaIs is the U.S. which typically accounts 
for over half of exports and more than 75% ofimports. Other major par1ners include the United 
Kingdom, Hong Kong and the Philippines for exports and the United Kingdom, Gennany, Sweden and 
Hong Kong for imports. 

Exhibit 4.14 
. 'Trade in Steel and Aluminum Construction MaterialS 

(Millions of Canadian $) 

1988 1989 1990 1991 1992 
">ri?~:~:r\{:(~':;':'::::/':{(:;:}:: ;:\Ut?·: ".:.. ." .: :;.: ... ;..... . ... ;:;. :"::;"; ·;.i.r::f:::?;::(~({:(~:;~:{:\::·:::;:·:·::: :··;;::::::~::::::;:::::}:::;:::::::::::·/::::}:~·?t;:::::-:;::::=::;:~(;(;:;~:}:t~\/}~t:~~;:\~:;:~:/:;::?(}::::::.\:~;::::~: ~:/:~:::/:;:::" :':":::: 

<~='~:=~~t:;===~;~:;[~\i0~~~';'::;2'r;",;·,·' '., 
/ 

Exports 239.0 166.1 , 

Imports 79.5 102.5 

.• Aluminumcom~~~entsio~StrU~resL/' .... 
(incl. doors,windows,' frames,plate, rods) ...... ....... . '/ ....... ;; •. 

Exports 40.2 28.9 

Imports 38.7 50.3 

127.8 

118.3 

53.0 

45.7 

91.7 

134.9' 

45.9, 

38.3 

102. 
9 

125. 
5 

50.1 

46.7 

Source: Statistics Canada (various years) Exports: Merchandise trode Cat:No.65-202; 
and Statistics Canada (various years) Imports: Merchandise Trode Cat. No. 65-
203. . 
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4.0 Markets for Metal FÎDishilig Semees 

Competition in the Market 

· Because ~ere are .• fairly,small Dumber offirms whicb fiaish coastruction matcrials and theyare located. 
tbrougbout Canada,there is limited competition amoDg metal finisbiDg firms in Chis subsector. In Many 
regions there are only two or three films Chat would he competing on • given job. However, SOlDe firms 

· indicated that the rccession bas brought about SÙ'Ong price-based competitio~. The increase in im~ 
over thepast five years bas,Blso decreased the market share of Canadian firms in this subsector sinee they 
are in eft'ect competing with finisbed imports. The priee of matcriaIs is an important' factor whicb affects 
the competitiveness of metal finishing finns in this subsector. In particular, zinc (usee! in galvanizing) 
f1uctuates in priee considerably and May reduee profitability of large, longer tenn, contracts. 

4.14 HoUowware and Flatware 

This industry constitutes less thanl % of total metal finishing sales. Most production occurs in sinalJ 
Canadian-owned fmus with captive metal finishing operations. ,These firms arc usually located in Ontario 
or Quebec. ' 

. ,Hollowware includes coffeepots, tea pots, bowls, cream and sugar containers and flower holders. 
Hollowware items areoften electroplated with silver using silver cyanide plating bath. Additionally. 
small amounf of nickel could be used for hollowware. Flatware includes tableware such as knives, forles 
and spoons," Flatware' is made ftom stainless steel or cold-rolled steel plated in silver .çyanide solution. 

, Trends in Demand 

ln the 19805, competition trom GennaÎly and Japan significantly reduced Canadian production of both 
hollowware and flatware productS. "Demand for these products depends on population growth and 
fonnation of new households. There is some movement away frorit eleCtroplated hollowware to other 
finishes. However, this sritaU market is • relatively stable portion of metal finishing market with no 

· significant changes in demand expected. 

Iniematio;,a! Trode 

Trade figures for knives and tableware are shown below in Exhibit 4015. Sufficiently aggregated data for 
hollowware was not available however, it is likely that hollowware accounts for similarly smalJ volumes 
of trade. The table shows the sm ail volume of exports Canada generates in knives and tableware: a total 
of only $6.2 million worth of knives and $7.l million in tableware over the period from 1988 to 1992. 
The majority of exports, usually over. 75%, go to the U.S. Other export receiving countries include the 
United Kingdom, Gennany, Sweden, andseveral Caribbean countries. 
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4.0 Markets for Metal FinishiDg Semees 

Imports ofknives and tabJeware are more significant;imports ofknives averaged $40 miJJion per year and 
tableware imports were worth an average of $28 million pet: yeu over the five year period Dom 1988 
through 1992. Most knife imports originatc in Asia (especially China and lapan), and the U.S. Tableware 

. il' al50 most often from Asia in particuJar, South Korea, China, Taiwan and Thaïland. 

Exports 

Imports 

Exports 

Imports 

Exhibit 4.15 
Trade in Knives and Tableware' 

(Millions of Canadian $) 

1988 1989 . 1990 

1.3 2.2 0.7 

37.2 . 41.1 37.0 

lA 1.5 0.5 

26.1 28.2 25.5 

1991 

1.5 

34.2 

1.8 

26.0 

1992 

0.5 

45:3 

1.9 

32.7 

Source: Statistics Canada (various years) Exports: Merchandise Trode Cat. No. 65-202; 
and Statistics Canada (various years) Imports: Merchandise Trode Cat. No. 65-
203. 

Competition in the Market 

The major factoraffecting competitiveness in recent years hàs been the increased competition ~m 
imported goods, especially hollowware. However, as mentioned above, this market is reJatively stable and 
competition is not intense. Most hollowware firms are small companies that rely on specialized products 
to retain market share. . 1 
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4.0 Ma,rkets for MeUt FiDishiDg 'Semees 

4.15 Jewéllery' 

Jewellery is also a very sinall market for metal finishing. It makesup less than 1%'oftOtal sales. SmaIl, 
CanadianooWoed captive operations do the mlÜority of jewellery finishing. Only costume jewellery is 
plated. Costume jeweDery is typically finisbed with a flash 'coating ofaprecioUs metal sueb asgold, 
rhodium on a nickel base.' . ", . . .' 

Trends in Demand 
. ' 

It is unlikelythis market wiUexperiencc any significant growtb or declinein the next few years.The 
most important trend iri this market is the expected requirements for nickel-fiee costume jewellery. 

IntenUztional Trade 

Exhibit 4.16 presents trade statistics for jewellery for the past 5 years. Currently, the V.S. accounts for 
most trade in jewellery items~ Typically, tWo thirds of jewellery exports go to the V.S. with the remainder 
going to many countries especiaIly the VnitedKiilgdom, Hong Kong and the Caribbean. The majority 
ofimportscome from ltaly but imports from the V.S. bave increased significalitly sincc 1988. The V.S. 

, imports' slightly less than ltaly but these two countries make up aboUttwo tbirds or ail imports. Other 
significant importing countries are Thailand and Hong Kollg. 
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4.0 Markets for Metal FiDlshiDg Services 

Exhibit 4.16 '. c 

Trade in Jewelleryor Prec:ious Metal or Clad with Prec:ious Metal 
(millions of Canadian $) , 

1988 1989 1990 1991 1992 
.··c· :.::.:':'.:::,'.::::.:.::::'" ~·:~f~·:1.:i;:·::··:::·'i;:·f::·:;;·.;;;ij:i:~:·:: :::1::'!':';;::;':::~;:::::':l~l:~l;:':~::!::'@!'\::::;:::"':::;:l~i;";~; :::':'''''':':",,:::.:, 
:l!i~K'l ~?:/';;'::\t:::{'::::··:?,::;:·:·?""." .. ,.,,: ..... , .. .,.}., ,' ...... ";,'0::\.. ,:..... ":.'\::::>::'\.: :r'j::';:/:?3:iL 

Of Silve,r whether or Dot platedlclad 2.77 3.48 3.74 7.10 4.47 
with other precious Metal 

Of Precious Metal wh ether or Dot 10.89 9.85 26.10 34.45 40.69 
. platedlclad with precious Metal 

Of Base Metal clad with precious 2.04 0.74 0.22 . 0.29 0.51 
Metal 

Total 15.70 14.07 30.06 41.84 45.67 
... . . .' '.,:' .• ;,::,:::',.\: "':.' •.• :.: .:.:.}. ·:···':··[::.I5:;:I::'i::-:i:·'::·:':::· :(//(:":",,,\::::::::,:' .. :':::.::. ,::/~HJ·;.'· ,"IMPORTS)::{::<':/' '. '. :.:. ...... "". .':"'. ". .:. " .. ',: ,,:, .ii . :.' .,:: .. ;:::.(:'?:}:::)j:':!?\'::::.:: ,;::',.:, .• :'.""'::",':"':':;::;::":"'" 

Of Silver whether or Dot platedlclad Il.07 Il.86 11.59 Il.58 14.94 
with other precious Metal 

QfPrecious Metal whether or Dot 46.64' 61.27 51.58 63.36 69.22 
platedlclad With precious metal • 

Of Base Metalclad with precious 5.20 6.58 6.36 7.47 8.16 
Metal 

Total 62.91 79.71 6953 82.41 92.32 

Source: . Statistics Canada (various years) Exports: Merchandise Trade Cat. No. 65-2Q2;, 
and Statistics Canada (various years) lmports: Merchandise Trade Cat. No. 65-
203. 

" 
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4.0 Markefs for Metal FiaishiDg Semees 

Competition ln the Market 

For low quality finisbcs, competition tends ~ ~ based on priee. MateriaI and labour costs"are especially 
important. Increasing competition ftom East Asian coun1ries is cxpected. 

For highcr quality jewellery, non-priee faltures, including quali1y and distribution dwmels, allow 
Canadian manufacturers to remain competitive. _ -

4.16 Summary of Findings 

~ The Canadian metal finisbing industry provides services for Many, diverse industries. With the 
exception of the 'auto parts market, most markets account for 10% or Jess of metal finisbing sales. 

~ By far the most important factor affecting the demand for Metal finisbing services is demand for 
the finisbed products. Trends away ftom metal finisbing towards alternative finisbes bas a 
relatively small-effect " 

As" iIIustrated below, three industries "drive" over balf of the demand for metal fmisbing services. 
The auto industry is a major buyer of outputs ftom tIiree liIetal finishing mmets: auto partS; steel 
strip and printed circuit boards. The construction industry is not only a mmet for metal finisbing 
services in its own righl, but also absorbs goods ftom two other mmets for metal finishing 
services: pole bardware/heavy steel; and bardware. Finally, the housing industry is a major driver 
of three mmets for metal fmisbing: electrical appliances; plumbing; and bardware. " 

Industries that Buy 
Finisbed Metal 
Products 

Industriesthat Purchase Metal Finishing Services 
(% of MFI Sales)" -

Auto =>" auto parts (25%), steel strip (11 %), printed circuit boards 
" (3%) 

Construction => pole bardware/heavy steel (4%), hardware (8%), construction 
(3%) 

Housing => electrical appliances(9%), plumbing (3%), hardware (8%) 

-~ Many of the finns served _ by metal finishers faèe significant competition from foreign 
manufacturers of finished products. These finns incJude those producing: auto parts, plumbing, 
steel strip, hardware, ~lectricaI appIiances and eIectricaI equipment. 
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4.0 Markets ror Metal Fmishing Semees 

~. The recession bas significantly reduced Many of the markets for metal finishing services. 

~ Different industries demand different levels of finish quality. Industries that demand particularly 
·high quality include auto parts, militaly, acrospace and printed circuit boards. Industries that do 
Dot demand as higb quaIity include fUmiture ad wire goods. . 

~ Although some marlœts are servcd by bath captive sbops ad job 5bops (auto, militmy), Many 
othermarkets are served predominantly by one type. of sbop •. The following exhibit lists these 
markets. . 

Markets. Predominated Dy Captive Markets Predoininated by Job Shops 
Shops 

Hardware Hardware (nuts, bolts and screws) 
Plumbing ("above sink") Plumbing ("below sink") 
Steelstrip Wire goods 
Electrical appliances Fumiture 
Printed circuit boards Engine and wom parts 
Aerospace Electrical cquipment 
. Hollowware and flatware 

~ . As a generaJ rule, captive shops are more IikeJy to serve industries that demand high quality or 
specialized finishes. . 

~Competition for jobs on the lower end of the quality scaJe is intense, resulting in low rates of 
retum on sales for these jobs. 
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.. S.O . Assessment of Financial. Performance and Vulnerability 

5.1 Financial Performance : 

Assessing financiaJpeiformance in the metal finishing industly is inhibited by several significant factors: 

Canadian financiaJ databaseS b8ve very Poor coverage of smail. privately-owned 
companies and do DOt define die MF! in ways suiœble for 1his lWdy; . 

givcn the divcrsity of die industly and die large Dumbcr of companies, it is difticult for 
industly experts ta DOW witb accuracy currcnt financiaJ performance; and 

smaIl, privately-owned businesses oPerating in a competitive industly, sucb as the metal 
finisbing indust1y, are generally reluctant ta reveal their ·financiaJ perfolUlance .. 

To oven:ome these difficulties, a four-step procedure W8S used là develop best estimates of average 
financialperfonnance in the Canadian metaI finishing ,indust1y. . 

(i) 

(ii) 

(iii) 

(iv) 

Financial perfonnance ratios were provided byabout 25 Canadian metaI· finisbers in response to. 
this study's questionnaire. Average financial performance) ratios were calculated from this sample. 

The average tinancial ratios from the questionnaire responses were compared ta tinancial ratios 
contained in: Dun & Bradstreet's Industry Norms and Key Business Ratios; and L~ Buffa and K. 
Coulter (1978) An bsessmentofthe Financial Impact of Federal Gtiidelines on the Cani:zdian 
Meta/Finishing Industry. 

With the assistance ofMr. Ken Coulter, the aboveinfonnation was taken into account to develop 
draft best estimates of four fmancial ratios: . . ' 

Retum on Sales 
Cash Flowrrotal Debt 
Retum on Assets 
Total Debtffotal Assets 

. . 

After Tax Eamings + Sales 
(After Tax Eamings + Depreciation) + Total Debt 
After Tax Eamings + Assets . 
Total Debt + Total Assets 

The draft· best estimates were reviewed in a· meeting with a representative of the Canadian 
Association of Metal Finishers and then mailed ta 60 metaI finishers. These metal tinishers bad 
responded to the questionriaire and indicatedthat they would he willing to participate in future 
research efforts.. A cover letter asked these metaI fmishers ta provide their opinions on the 
accuracy of the best estimates. 

i 
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,5.0 Assesiment of Financial Performance 

This Iast step provided Iittle feedback. Several metal finisbcrs indicated tbat they had no knowledge of 
financial performance in the industJy as a whole and, therefore, couId not venture ail opinion as to the 

. accuracy of the estimates. , 

Exhibit 5. J presents the best estimates of average financial performance developed tbrough the process 
described above. Estimates are presented for tbree types of job shops: small job sbops (sales under $2 
million); medium-sized job sbops (sales between $2 million and $5 million); and large job sbops (sales 
over $5 million). 

II is, lmp011llnt ID relllir.e Ibm Ibere is much Ilncertllinty regardillg th~~ estinuItes. Furthermore, 
fUlanCÜI/ p~rforltllUlce within any group of companies con vary signlflcœrdy. 

Fonnal financial perfonnance ratios are, of come, not available for captive shops. In recent years, 
, c8ptive shops have bad to becomè more competitive relative ~ job sbops and, to this extent, bave had to 
match the perfonnance of job shops. The result bas been a signifiCailt decline in the number of captive 
shops, as described in Section 3 of this report. ' 

However, some captive operations are maintained for reasons of increased quality côntrol, reduced 
1r8nspOrtation costs and tiining convenience. For these sbops, financial performance is of less concem. 

5.2 Factors Affecting Financial Performance 

Exhibit 5.2 presents questionnaire responses to questions regarding the factors affecting the financial 
perfonnance ofmetal fmishlng companies. Specifically, metal finishers were asked to rank various factors 
as "most important," "important," "not very important" and "not atall important." The number of 
responses for each factor are shown in the exhibit. ' , , 

Metal finishers indicated that the MOst important factors affecting their tinancial perfonnance are: 

~ their ability to meet quality control requirements; 

~ Jong-tenn decline in their customers' activity; 

~ wage rates and benefits; 

~ increasÎng material costs; 

~ , their ability to rai se investinent capital for production equipment; and 

existing environmental regulations. 
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Exhibit S.1 
' .. Bëst Estimates of Average Financial Performance Ratios 

.. (1988-1992) , 

Finanéial Ratio .' '" Smàll Job Plating Shop Medlum-SlzecI Job Plating Shop Large Job PlaUDgShop 
-

.. 
Sales Under $2 million Sales Between $2 million and $5 million Sales Over SS million 
Less than 20. Employees Between 20 and 50 Employees Over SO Employees c . 

.. . ; : .... J. ' :.n .• , "" e 

Retumon Sàles .. , 3~ .; ... e. 6%' 8% 
" 

Cash Flowrrotal I>ebt ' 33% , . 33% 33% . . 

Retum 011 Assets. .. 10% .' ., • <"', 
19% 20% 

. Total. Debtffotal Assets 1 32% 32% . 32% 

, 



. " 

"Exhibit 5.2 
Factors Affecting the Fmancial Performànce of Metal Fini:shers 

(numbcr of rcspondents ûom 85 completcd questiODDaires) 

Factor Most ImportaDt Not Very 
ImportaDt Important 

Ability to Meet Quality Control Rcquirements 31 30 7 
. 

Long-Tcrm Deeline in Customers' Activity 31 25 9 

Wage Rates and Benefits 25 34 • 12 

lnaeasing Cost of Materials 24 39 8 

Ability to Raise Investment Capital for Production 24 21 15 
Equipment 

Existing Environment Regulations 24 44 5 

. Ability to Raise Investment Capital for Pollution 20 27 15 
Control Equipment 

Federal Tax Structure 19 30 8 
, 

Provincial Tax Structure 16 33 8 

Short-Teno Dec::line in Customers' Activity 16 30 14 

Exchange Rates 12 31 14 

Acœss to New Tec::hnology 10 47 10 

Ability to Obtain Operating Credit 10 25 19 

Acc:ess to Federal Subsidies 10 16 22 
, 

Other (non-environmental) Govenunent Regulations 10 
-1 

38 10 

Location of Customers 10 25 19 

Acœss to Provincial Subsidies 9 14 24 

IntemationalTrade Barriers 7 22 21 
-

Ability to Aehieve Economies of SeaIe 6 39 14 

Pressure from En~ironmentalLobby Groups 6 '- 29 21 

Interest Rates 5 26 22 

Pressure trom Organized Labour S· 17 29 . ; 
Searcity of Qualified Labour 3 20 36 

Interprovincial Trade Bmiers 3 6 33 

Other 3 3 0 
. 

Not At AIl 
Important 

0 

1 

3 

1 

8 

0 

4 

7 

7 

3 

7 

3 

10 

Il 

0 

10 

10 

14 

4 

6 

7 

11 

9 

21 

0 

. 

. 
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5.0 ,hsessment of Financial Performance 

A smal1 number of respondents indicated ."other factors" as bcing most imporfaqt or important to their 
financial performanCe. These other factors include:· , 

~obtain~ ISO 9000 approval; . 

~ . increasod overbead costs; 

keeping up:to-ctate with Icgislative changes; and . 
, ' 

, ~ the Goods and Services Tax. 

Trade baniers, i~terest rates and laboùr problems pose few significànt problems tothe metal finishing 
industry. 

The questionnaire responses indicated that the factors MOst important to financial performance are similar 
for different sizes of firms and firms that serve different markets. Two major exceptions to this rule are: 

~ the ability to meet quality control requirements is ofmost concem to metal finishers 
serving the auto' parts, militmy,aerospace and printed circuit board industries; and 

, ~ , sm aller finns tend to rank the ability to raise investment capital for pollution control 
equipment as· a more impOrtant factor .than luger fmns. . 

5.3 Financial Vulnerability 

Finaneialwlnerability referstothe.potential for a Metal firiishing operation to close asaresult of changes 
to the factors that influencefinaneial performance. ' . • 

Inthis study. weare most concemed with ~sessing the potential for operation closures if l'nore stringent 
environmental standards are implemented. Higber environmental standards would require Metal finisbers 
to invest in waste treatment ormaterial recovery systems. Sueh investments could he financed through 
retained eamings, credit and/or equity. infusions (that is, further investment in. the compan;r by owners). 

The Iikelibood tbat Metal finisbers have access to the three finaneing sourcesdepends on' the following 
factors: , 

~. Reta;ned Earnings: " 
, .', finns witl:l poor financial. perfonnance in recent years will Iikely have 

. very lowlevelsof retained eamings " 
• decisions to retain earnings are made by individual owners and, therefore, . 

accèssto, retainedearnings is finn-specifie . 
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5.0 bsessment of Financial Performance 

Credit: 
• 

• 

, finns with Pool financial performance have less lik~lihood of obtaining 
credit 
even finns with strong financial performance cao be denied credit due to 
,creditolS' perceived environmentaJ risb 

Equity Infusion: , 
• being small, privately-owned businesses with environmentaJrisks, metal 

finishing companies must Rly1argcly on cwrent OWDcrs for equity 
infusions 

• the ability of current owncrs to increase their investment depends partly 
on the finn's past financial performance and partly on the owners' 
personal resource5 

Given these factors, financial wlnerability clearly differs across metal finishing operations. It wou Id, 
therefore, he useful to identify different groups of metal finishers (industry "sub-SèctolS") that share a 
common level of financial wlnerability.' , ' 

In ·various ,parts ofthis report, the industry ,bas been divided according to: 

~ oWnership (job vs. captive); 

the markets scrved; and 

~ the size of finn. 

Unfortunately, noneofthese divisions of the industJy yield sub-sectors that are sufficiently homogeneous 
10 draw Conclusions regard.ing financial VlilnerabiIity. An example is useful to iIIustrate the-inadequacy 
of defining sub-sectors according to markets and/or finn size: 

l , 

Low rates of retum prevail in sorne markets. Sincerates of retum earnedare a keycomponent 
of financial perfonnance, it might seem logical to assess fiIiancia) vulnerability according to the 
markets served by a finn. . 

Sorne finns ,serving low-retum markets, however, are able to eam sufficiently high profits by , 
finishing high volumes of products. Therefore, a division bymarket served failsto capture the 
diversity of the industry. 

High-volume (large) finns should beless financially vulnerable than smaller finns sincè they are 
better able to finance nèeded investments through retained earnings. Therefore,it might seem 
logical.to assess financial vulnerability according to size of finn. ' 

. " 
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S.O· .hsessment of Financiql Performance 

However,. mms have different finaricial commitments and capacity. 'Even Iqe finns May he 
financially wlnerable if there are over~riding constraintson the firms ability to raise capital. A 

'large?, finn with a high debt load mayneed tobOrrow 'to meet more stringent environmental 
standards. As discussed in SeCtion 3~ even metal finishers with &trong financial performances are 
having difficulties borrowing runds due tocreditorst wariness of the environmental risks 

. assoeiatCd with accepting metal finisherts land or building as col1ateral. 

. Rather titan imposing arbitraJy divisions on a non-homogeneous industJy, the metal finishing industJy 
should he viewed as a continuum of diverse firms. ' 

There are, however, some broad conclusions regarding financiaJ wlnerability that cao he made. 

Finàncial perfonnance, and therefore financial'wlnerability, fluctuates widely with the demand 
for Metal finishing services. This implies that the impacts of environmental. policies will he inore 
severe during periods of tecession than in periods of increasing demand. 

The financial perfonnance of Many Metal finishers declined significaotly during the· recent 
recession. Retained carnings, for the.industry as a whole,are likelylow. 

Rates of retum tendto he lower in lower-quality markets such as' wire . goods, below-sink 
plumbing and. some, hardware. Metal finishers sêrving. these marketS are likely to be ioore 
financiaJly Vlllne~ble. . 

Rates of retumt~d tobe higher in markets that demand higher quatity, including aerospace and 
militaIy. Firms servingthese markets are .Iikely to he less financiaJly wlnerable. Some metal, 
finishers· indicate that ISO. 9000 certification cao result in improved fmancial perfonnance and 
consequently lower financial wlnerability. '.-

For any given rate ofretum, smallerfinns will generate lesstotal profits, thereby having less 
accessto reta:ined eamings, credit and equityinfusions; Smaller firms, therefore, are Iikely to 
more financially vuJnerable. . . '. 

~ Anecdotal evidence indicat~s that metal flnishers' ~bilitytoraiseinvestinent capital does not 
al ways dependon fil'lancial perfonnance. CreditorSt perception' of environmeiltal risks is an 

, " increasingly important bairi~t to financing investments. Therefore, financial vulnerability cao vary 
significaotly'among finns with·the same markets arid size. . . 

~ If sorne shops close, the market share of at least some of the remaining shops willincrease. 
Therefore,the closure of sorne shops May decrease the financiaI vulnerability of the remaining 
shops.· . ,. ' 
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, 6~o. Trends in Metal Finishing Pro ceSses and Substances 

This section pl'Ovides an asscssment of trends in processcs used by metal finishing operations. The 
asscssment was conducted in two parts., First. the most important process trends were identified and 
asscssed.These trends are believed to account for most of the changes taking place in theindustry. 
Second, changes taking place in the'use of other substances of interestto this study were asscssed. 

Major Trends in Metal Finishing Processesl4 

Four major topics were identified where the most significant trends are occurriilg with respect to process 
replacement, the development of new processes. and substitutes for toxic inputs. These four topics are: 

(i) chlorinated solvent èleaning; 

(ii) chl'Omium use; 1 
! 

(iii) cyanide use; and 

(iv) cadmium use. 
, " 

Sometimes referred to as the Four Cs. these materials have been identified by EPA as key targets for 
côntrol within the metaJ fmishingindustry (U.S. EPA, 1992a and 1992b). As a result of existing and 
anticipated envil'OnmentaJ controls. 1 would estimate that 90% or more ofthematenal substitution efforts 
by the U$. metalfinishing industly have focused on these material. This estimate is supportedby a 
recent (andsoon to be'published) survey conducted for the National Centre,for Manufacturing Sciences 
(NCMS)15. This study,which is entitled Assessment of Pollution Prevention and Control Technology for 
Plating Operations, asked plating shop,personnel to list envil'Onmentaltechnology needs that are most 
i~portânt to their company. Of the ten most frequently listedtopics, six were related to process input 
changes(e.g., alternatives to chlorinated solvent cleaningldegreasing), with the Four Cs making up over, 
90% of these responses. ' 

Before b~ginning this discussion, two pointsthat relate to iripùt material substitution are worth noting. 
First, not all substitutions are erivil'Onmentally sound. including many cases where a' less toxicmaterial' 
is used.The.tfuth isthat most substitution studies fail to consider the life cycle COSts associated with the 
substitution. ÀIso, they fail to consider engineering solutions that cao make a hazardous pl'Ocess safe. 
For example, there are many input material alternatives to hard chl'Oniium plating. However, none of 

'. ' 

14 This section is based on research by Mr. George Cushnie of Science Application International, 
Corporation (SAIC). ' , 

IS The NCMS stud)' results are presently under review and are expected to be released by January, 
1994. ' 
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6.0 . Trends in M~tal Finishing ProC:esies and Substances, 

these alternatives CID he' opératedas an esscntially closed~loop process like chromium plating. ,With 
propcr engineering, cbromiUID CID he recOveredftom air emÏS$ioDs and water and the 'process solutions 
CID he maintained in uscfulcondition indefinitely. Ali of the altcniatives gcncrate residuals in the fonn 

, of waStewater, spent baths, etç. ' 

Second, oneshouldnot completely aècept the' information cootained in the literi.ture with ~ to the 
suceess or material input substitution. Too often, artieles pomy products as state-of-the-art when they 
are actuaIly in the developmcnt stage or have limited applicability. ' 

Cblorinated Solvents16 : ' 

Chlorinate solvents have been .used extensivelyiil thènietal worldng and metal (mishing industly for 
degreasing and eleaning. The MOst commonly used degreasing solvents include: 1,1,1 trichloroethane (or 
TCA), trichloroethylene (or TCE), percllioroethylene (or PERC), chlorofluorocarbons, (or solvent 113) 

, and methylene ehloride. ,These solvents are 'used in a variety of methods, but MOst frequently in vapour 
degreasers, immersion or spray operations, and had wiping. Solventuse haS declined during recent years 
and especially sinee 1990, due to regulationsrestricting the use of ozone-depleting substanees, voluntary 
actions by industJy under EPA's 33/50 Program (lndustrial Toxies Pioject) {Graves" 1992),rising costs' 
for the purchase of solvents and the disposai of solvent wastes, and concerns over the' health effccts of 
solvents. However, as Jate as 1989, anestimated84,000 U.S. finns still used.vapour degreasing with TCA 
(Werner and Mertens, 1991). ' ' ' 

Data from the recent NCMS study show 'thatapproximiltely one quarter of the plating shops that used 
ehlorinated solventsin 1980 (approximately one half of the shopsused cblorinated solvent in 1980) have 
eIiminated use of this material. The study also shows that newer plating shops (i.e., those established 
sinee 1980) are even less likelyto use ehlorinated solvent Further, the studyshowed that the average 
quantity of solvent used by shops has decIined significantly sinee 1980. ' .; 

Various alternatives arebeing substituted for ehlorinated sol vents. The alternatives include a combination 
of equipment andmaterial input ehanges.UsuaIly, both an equipment and a material change is necessary 
sin~e the equipmentis designedto the characteristics of a given material. . , 

From an equipment stand point, vapour degreasers àrebei~g replaced mostly by tanks containing non­
ehlorlnated materials. The tanks are used like other metalfinishing process tanks. ' Parts contained in 
baskets, barrels or on racks are l.oweredinto the tanks, sorne fonn of agitation is appIied (i.e. meèhanical 
and/or sonics), and after a period Qf time the parts are removed and rinsed. ~JJer types of equipment 
are also being used, but less frequently than the tank. One of the more common alternativesis automatic 
parts Washers. These unitsoperate Jike, washing machines; parts are loaded into the unit and a 
eleaninglrins'ing cycle occuts: ". " ' , ' 

16 ,Other Environmerit Canada' initiatives are addressing chlorinated solvent use in the MFI. 
'However, since the MFI's use ofthese substances is changing, abrief discussion ofthese trends 

is included in this report. 
, ' , 
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6.0 Trends in Metal Finbhing Processes and Substances 

Input matcrial changes mostly f~ on aqueous and semi-aqueous cleaning substances. Aqueous cleaners 
. have been used in the metal finishing industJy sinee its ÏQception. Howcvcr, solventswere typiCallyused 
, prior to aqueous cleaning to remove the bulk of the 'soils (referred te) as precleaning and/or degreasing). 
As the role of the aqueous cleancr bas cbangcd, so bas its formulation. The newer' cleaners are more 
sophisticated. Rather than simply removing and pcrmanently holding soils, the new cleaner permit light 
oils to float and heavy soils to sink. This prevcnts the cleancr fiOm becoming oVerly,satuiated with soils 
and therefore extends the Iife of the cleaner •. Associated with the use ofthese cleaners are equipmcnt sueh 
as skimmers and filters that separate the soils'iom the cleaning bath •. Semi-aqueouscleaners have better 
solvcncy properties than aqueous cleaners. 'Howcver, there are some drawbacks. with their use, including: 
oily films lift on parts, air emissions, and disposai problems. As a result, the gcneral preference is to use . 
aqueous products (e.g., buffing compounds) and the semi-aqueous chemis1Jy is needed. 

There are numerous other input material and equipment substitutions heing used or investigated by the 
metal fmishing indus1Jy. However, these are MOst often directed st specifie degreasinglcleaning operations 
and generally have less applicability than aqueous and semi-aqueous cleaning. Some examples include: 
(1) non-ozone depleting solvents that are use:d as drop in replacements in conventional chlorinated solvent 
equipment (includes hydrochlorofluorocarbons (HCFCs); (2) perfluol'9C8l'bons (PFCs) which are used in 
new vapour degreasing tanks forcleaning heavily soiled parts requiring ahigher quality cleaning process 

. (Wang and Merchant, 1993); (3) supercritical fluids (e.g., CO2) which is an emerging technology with very 
limited application; and (4) molten salt baths which are in fairly wide use, but have limited application. 

Cost differences betweenconventional \chlorinated solvent cleaning and the altemative methods varies 
. widely depending on the specific appiication. Also, ~ chlorinated solvent cleaningcosts are rapidly 

changing due to decreases in material production and.increases in disposai costs. Prior to recent·changes 
in environmentallaws goveming chlonnated solvents, the cost of using theSe materials was relatively low. 

Chromium 

Chromium is one of the more corn mon input material used in the Metal finishingindustry; with· the MOst 
significant uses involving decorative and hard chromium electroplating, conversioncoating for cadmium 
and zinc plated parts, ~right. dipping of copper aild copper' alloys, and aluminum finishing (includés 
chromicacid anodizing, deoxidizingldesmutting, sealing and aluminum conversion coating). Duemostly 
to health concerns, environmental regulations IUld efforts to reduce operating costs (including treatment 
and disposaI costs), the metal finishing industry has sougbt alternatives to the use of chromium. AIso, 
there has been sorne change involving the suJ>stitution of trivalent' chromium in processes where 
hexavalent chromium. bas been traditionally used (trivalent chromium is generally considered. to be Jess 
hazardous and less costly to treat); 
, . 

The greatest use of chromium is with decorative chromium plating. This process is traditionaJly 
performed with a hexavalent chromium bath, but trivalent chromium plating bas increased in use, 
especially during the past ten years. With either process, an undercoat of nickel/copper or nickelis , 
usually applied. Chromium plating has been replaced on sorne products by replacing steel parts with~ 
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6.0 Trends in Metal Finishing Proeeues and Sabstances 

DonC01TOsive materials,. such as stainlessstCel and by organic coatings (paint). An example of duomium 
. plating displacement is automobile bumpers. Although some duomium· plating bas been replaced, it 
. mnains as one of the most frequently applied electrop1ates. . 

Trivalent chromium platingis an economicaJly attractive altcmative. to hexavalent ·plating for some· 
. applications. However, its use bas been "Iimited due to a difference in appearance fiom the standard 
hexavalent bath. The trivalent bath chemistry is mo~ expensive to purchase than the hexavalent bath. 
The cost savings is a result of reduced metalloadings on the treaiment system (the trivalent bath contains 
JesS total chromiuril) and the avoidance of the hexavalent chromium reductiOD stcp dwing treatment . One 

. source estimates that, considering treatment costs, the cast of trivalent chromium plating is about one-third 
of the costs for hexavalent solution (Spearot and Peck, 1985). . . 

Hard chromium plating is applied to tool$, hydraulic c:ylinders and other metal surfaces that require wear . 
resistance. The major difference between the deeorative and bard chromium deposits is their thicmess. 
The hard chromium deposit is typicaJly hundreds oftimes thicker than decorative ones. Although research 
efforts hav"e sought a trivalent chromium substitute forhard chromiuni plating. DO solutions are 

". commerçially available. Input material changes for bard chromium have foçuSed on alternative deposits. 
Also, alternative processes have·been used. The alternative input·material that has been most successful 
is electroless nickel (Jeanmenne, 1990). Other alternative input materialsunder current consideration are 
electroplated nickel alloys (e.g., Amplate), and nickel alloy composites (e.g., Bocing Ni-W SiC). 
Alternative processes to hard chromiumplating include brush plating and metal sprays. SAIe bas worked 
with the Air Force duringthe ·past several years investigating alterativeinput materials and process for 
bard chromium. It is my opinion tbatsubstitutions çan he made, but thatthey will he done on a case by 
case basis. . Thère will not be a universal substitute for hard chromium plating during the next lOto 20 
years. In fact, many users switching to non-chromium input materials and processes, inay find that they 
have complicated their treatment processes and increased their overall costs by switching away !rom hard 
chromium plating and they may retum to bard chromium plating in the future. 

Chromiu,"use"with aluminum finishing is perhaps most common in the aei'ospace industrY. Chrorriium 
combines with aluminum on the surface of parts to provide corrosion and wear resis~ce and a chemically 
active surface for painting of colouring. The nVo most common processes are chfomic acid anodizing and . 
chromate conversion coating. These are DOt competing processes, but rather each has a specific role. 
Botb processes are perfonned in hexavalent chromium baths. The anodizing process is electrolytically 
perfonned and the conversion coating process involves simple immersion. Signifiçant research efforts 
have been expended duringthe paSt ten years to find alternatives to these processes. For many 
applications, alternativ~s have been identified and implemented. For example, chromic acid anodizing has 
been partially replaced by common sulphuric acid anOdizing and sulphuriclboric acid anodizing and non­
chromium conversion coatings (e.g., permanganate, rare earth"metals and·zirc:Onium "oxide) (Hinton, 1991) 
have to a Jesser extent replacedthe chromium baths. Ariother use of chromium during aluminium 
finishing is for deoxidizingldesmutting. Deoxidizing and desmutting(sometimes a combined single step) 
remove oxides and other inorganics that would interfere. with aluminumprocessing ( e.g., anodizing). 

Alternatives to thechromium-basedproducts include iron and ammonium salts or amines mixed with 
various àxidizers and/or etchants. Owing to the extent ofresearch for non-chromiumaluminum finishing 
and the success rate of these effons, it is feasiblethat chromium· use ",HI eventually be eliminated from 
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6.0· Trends in Metal Finlshing Processes and Silbsfaliœs 

the aluminum finishing areà. One would expect to $Ce large scale substitutions during ·the next teri tears •. 
However, total elimination will take considerable longer due to small residual Uses of chromium f~r which 
no satisfactôry substitute exists and due to the complexity of the militaJy and aerospace specifications that 
preselitly require the use of chromium.17 

{ 

· Cadmium 

Cadmium isO elcctroplated, primarily on steel, to provide .corrosion resistance, It is especially useful for 
mariJie enviromnents, where zinc plating ( the primary a1temative to cadmium plating) is less effective. 
Cadmium plating presents even greater concems that chromiumplating. First, cadmium is· usually 
deposited from a cyan ide based bath (non-cyanide baths are also employed, but to a much lessor extent 

. due to their inferior plating characterlstics), which provides additional incentive for its replacement. 
· Second, unlike chromium plated deposits (which are often applied to surfaces intended to contact humans, 
includingsurgica1 instruments), Cadmium deposits pose a potentialhealth bazard. As a result, the use of 
cadmium May he restricted on some parts/applications in the future (Ko, 1991) .. Therefore, cadmium 
plating poses a threat as a process s'nd as a product. 

Many alternatives to cadmiumplating exist, with no single universaJ substitute available. Some of the 
cadmium plating alternatives include: zinc plating, tin or tin alloy plating,°·cobalt-zincplating, nickel-zinc 
plating, zinc-iron plating, Zinc-flake dispersion coating, metallic· ceramic coating, and ion vapour 
deposition of aluminum (Mandich and Krulik, 1992; Holmeset a1., 1989; Wood, 1990). Generally, for 
alternatives to he successful, they must provide sufficient corrosion resistance as measured by standard 
tests (e.g., salt fog test). AIso, for certain military and aerospaceapplications the alternative deposits must 
provide other desired characteristics 50ch as lubricity. 

Many electroplating job shops have eliminated cadmium plating due to a reduced market and to the 
· enforcement of local discharge standards that are often much more restrictive than the federal limitations. 
Also, many captive shops and military. shops have reduced or eliminated the use ofcadniiumplating. 

It is conceivable, owingto the toxicity of the cadmium deposit,1hat cadmium plaiing will he eliminated 
within ten to twenty years, except for some special applications (e.g.,aerospace). 

Cyanide 

Cyan ide, in the fonn of either sodium of potassium cyan ide, hasbeen a key component of plating 
solutions for many years. Some .of the metals commonly plated from cyan ide baths includes: cadmium, 
zinc, copper, brass, andpreciousmetals. Cyimide is also present in .some cleaning baths, some stripping 
solution (e.g., nickel strips) and in Many chromate conversion coatings (as ferrocyanide). The MOst 

17 One Canadian Metal finisher also noted that chromium is used as a· passivate for zinc plated 
articles. The chromium from this source cannot be readily recycled or recovered as it cao from 
chromium plating operations. There are apparently no readily available alternatives to these 
chromium based passivates. 
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6.0 TreDds iD Metal FiDishiDg .Procesies 'and SubstaDces. 
. . . 

extensive use of cyanide is in·plating baths. When used in a plating bath fonnuJaiion, cyanide fonns a 
. moderately stable complex. with· metal ions that .permits the deposition of the metaJ under the influence 
of a suitable electricaJ poteiltial.· .' 

Although cyanide-containing baths are eminently Satisfactol)' as far as plating n:suIts go, poUutiOD control 
poses a problem infenns of botIi ~pliance lind economics (Lowenheim, 1978). Cyanide emuent 
limitation are ·often setlocaJly • concentrations far below the fcderal standards (probably more for 
emotionai reasons than for scientific reasons).11 The conventionai cyanide treatment methods are able to 
destroy ~ide to low levels as long as the cyanide is Dot present as a strong complex. (e.g., cyanide and 
iron forma complex. that is Dot usuaIly dcstroycd by CODventionai treatment). If an untreatable complex 
is present, then compliance is difficult, espccially if the local standards are more stringent th~ the Federal 
standards. In either case, cyanidè destruction requites the use of expensive 1reatment reagents~ As a 
result, there bas been a significant effort to find and implement cyanide-free plating processes sinee 
approximately 1975. The earliest and most complete cyanide substitution that bas taken place in the 
'plating industry is the switch from zinc cyanide plating to zinc cbloride and zinc aIkaline .(ilon-cyanide) 
baths to repJa~ the single cyanide bath. On apositiv~ ilote, in addition to cyanide use reduction, some 
platers enjoy productionbenefitsfrom the substitution, including better andbrighter plating. 

The second most complete non-cyanide. platingsubstitution is ,the switch from cyanide copperplating to 
aIkaline Don-cyanide and &cid coppel. baths. Like with zinc plating, platers switching to non-cyanide 
copper must often implement twoprocesses. For example, &cid copper cannot he applied directly to steel 
or zinc-ally die castings, whereas copper cyan ide can.When these types of parts are to he plated in an 
&cid copper bath, they must first he coated with a copper cyan ide or Dickel strike (thin deposit). 

Cadmium,silver and gold are' almost exclusivelyplated fiom 'cyanide baths, although non-cyanide 
substitutes.areavailablefor ail three metals. In each case, the substituteshave very limited application 
or are significantly inferior in tenns of deposit quality. For example, non-cyanide cadmium solutions have 
been available for more than 15 years (e.g., ammonium chloridelammonium sulphate, ammonium 
tluoboratelboricacid and sulphuric acidtypes) .. However, they have poor throwing power (cannot plate 
into recesses) and therefore Iimited application. ' . , ' 

Cyanide was previouslya éommon ingredient in electrolyzed cleaning baths 5uch as thase used for alkaline 
descaling. Owing mostly to environmental regulations, cyanide cleaiting fonnulations have been mostly 
abandoned. Approximately less than5% of plating shops use cyanide-bearing cleaning solutions today. 

" .' '-

18 There is an emotional factor iitvolved with cyanide because it is widely been regarded as a deadly 
poison. Because of its notoriet)', cyanideisprobably feared more bythe general public than many 
compounds that.pose significantlygreater environmental and health risks. 
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6.0 Trends in Metal Finisbing Processes and Substances 

In summary, much of the plating worlcload that was once processed.in cyanide baths is now being . 
processed in non-cyanide baths. Overall, cyanide usage bas probably· decreased by 50% or more since 
1980.· The complete elimination of cyanide Use bas been accomplished by may plating shops. However, 
because most non-cyanide substitutes do Dot coyer the ralige of applications oftheir .cyanide counterparts, 
the majority of these shops have had to reduce their customer base in order to eliminate cyanide use. One 
would .expect continued improvements in non-cyanide Metal finishing solutions with nearly complete 
substitution during the next ten to twenty years. 

Trends in Metal Finishing Processes Involving Other Substances of Interestl9 

Copper 

Copper is/used most frequently as acoating between a substrate such as zinc diecastings, plastics, 
aJuminum and· steel and the subsequent application of nickel and chromium. It is also used in the 
manufacture of printed circuit boards and, ei~er as themetal itseJf or aJJoyed with zinc or tin, in the 
pJating of brass or bronze decorative fmishes. 

There are four basic copper processes. 

~ . ÂCid Copper UsingCopper Sulphate.os the Electrolyte 

Acid copper is most frequently used to appJy heavièr coatings of copper and to smooth out the 
polishiilg marks and other minor surface imperfections. It aJso contributes to the corrosion 
resistance and is usually specified by theautomotive companies for exteriorapplications. 

There was some substitution away from acid copper in auto parts during the 19805/ However, 
this trend is Im'geJy completed and no additional· substitution is predicted. 

Cyanide Using Copper Cyanide 

. . . 

Copper cyan ide baths are used to give a proteetive layer of copper on zinc diecastings, roJled 
zinc and zincated aluminum to provide protection against the aggressive acid action of 

. subsequent electroplating operations. 

Attempts have been made to develop anaikaline copper process to replace cyan ide but it has 
not worked weil in production on zinc diecastings and zincated aluminum. It is more difficult 
to control and more expensive to operate. 

19 This section isbased on research by Mr. Ken Coulter. 
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6.0 TreDds iD Metal FiDishiDg Processes .Dd SubstaDces 

~ Pyrophosphate Us;ng CoppeT Pyrophosphate 

Copper pyrophosphate is used in clcctroplating of printcd cÙ'CUit bOards and other applications 
.. where its ability toplatc through hales is rcquircd. No substitutcs arc Cxpccted. 

• EleClroless Copper 

Elcctrolcss copper uses catalytic dcposition of copper in an aqueous solution containing copper 
ions withreducing agents, complexing &gcnts and stabilizers. The. proccss is primarily used in 

. printed circuit ~ manufacture where its ability ta plate cvenly and through holes is 
significant. This application of copper is increasing. 

With the lack of alternatives on the horizon, the use of copper in metal finishing.is expected to be 
proportional to demand trends in the auto parts and printed circuit board industries. Additionaf use for 
decorating furniture will depen~ on trends in fumiture design. 

Nickel 

Nickel clectroplating is a key process in obtainingattractive, ·corrosion re5istant coatings. It is an 
intenncdiate step immediately prior to the application of chromium or a precious. metal. It provides 

. major. protection against corrosion ·iri the sequence of plating layers and produces a bright finish when 
desired. There is Îlo substitute on the horizon for nickel plating cxccpt in painted or powdered coated 
applications. 

The process baths are made up primarily of nickel sulphate and nickel chloride with agents added to 
control grain structure and other process control chemicals. ft is also applied by catalytic precipitation 
on plastic and ceramic pieces as a step before plating withcapper-nickel-chromium. 

Electroless nickel is sometimes used as a substitute for hard chromium plating. This process has 
significant potential for growth for several reasons: 

~ electroless nickel is used as an undercoating prior to plastic caating of sorne auto parts; 

APOGEEÂ 

it is used in the manufacturing of sorne printed circuit boards, a growing metal 
finishing activity; and 

it isreplacing sorne hard chromium plating in the rebuilding of worn parts. 
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6~O Trends in Metal Finishing Proœsses and Substances 

Zinc 

Zinc is the most widely used metal in the' metal finishing industry •. Its applications are increasing 
npidly as the demand for greater corrosion protection is made by the automotivc, agriculture and 
construction industries.' .. . 

Zinc is applied mechanically as in 'hot dip galvanizing and electrolytically. Small parts, such as 
fasteners, are p.lated in barrels, while largcr parts are fastcned to racks and èarried through the plating 
process. . 
, 

Plating baths May be acid ·with the elect:rolyte primarily zinc sulphate or zinc chloride, or they olay by 
alkaline or cyanide based. The choice of whièh. bath to be used is determined by the customers 
specifications, the quality required, the economics, including waste treatment and the cquipment in 
place for processing. 

Its appliCations would apply-across ail but two or three of the sectors of the industry under discussion. 
ft is also used in the zincate process for .chromium. plating aluminum. 

Lead 

There is very little application of lead in Canada, if there is any atall. ft is, however, used 
cXtensively when plated as.a tinIJ~ a1loy (usually 600/0140%) in the manufacture of printed circuit 
boards. Its function there is to provide a solder to facilitate the manufacture of the boards. Some 
processoi's have found alternatives to its use such as tin plate plus a stearic &cid immersion. 
Development of alternatives is on-going. 

Non-soluble lead .nodes areused in chromiumplating. However, someslight dissolution of the lead 
does occur. Therefore, lead IS found in the running rinses from such chromium plating pro~sses. 

Finally, the tinllead plating process uses lead fluoborate in the electrolyte. 
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·7.0 Material Recovery and Recycling Practices 

Reductions of potcntiaJly toxie materiaJs ~m metalfinishing wastc streams cao he acbieved through 
materiaJ recovery andrecycling pmctices. For example, recovay of materials for Ruse at the source, 
bcfore they become part of the wastc stream, reduces the amount of wastc rcquiring treatment and 
disposai. MateriaJ recovery measures C8D be applied to rinse W8ter, drag-out, plating bath solutions 
and air emissions. Sucb measures can reduce waste water and plating cbemical costs as weil as 
redueing the C8p8City rcquirements for doWDstream recovayand treatment facilities. 

EnvironmentaJ polieies are designed to reduce the environmentaJ impact of industrial operations ontbe 
CIlvironment. One way of doing this is to encowage metal finisbCJ'S to adopt materiaJ recovcry and 
recyeling practices. Therefore, it is important to understand the cwrent state of materiaJ recovcry and 
recyeling in the . industry and the potential to increase such. practices. 

This section of the report a~dresses these issues by answering the following questions: 

~ What materia) recovel}' and recyeling practices are available? 

How widely are these practices eUJTeJltly in use? 

What are the major barriers preventing Metal finisbers fi'om increasing material 
recoveiy and recyeling? 

Infonnation on recovel}' and recyeling techniques was assembled fi'om 4 major sources: 

~ CH2M Hill (1994); 

Environment Canada (1987); 

~ Forrestal (l987); and 

the questionnaire and interview program conducted by Apogee Research. 

7.1 Rinse Water Reduction and Reuse 
. -

Rinse water is used to ..emove residuaI drag-6ut fi'om racks and plated parts. Rinse water reduction or 
reuse techniques decrease the amount of effluent that needs to be treated and lowers treatment costs. 
However if rinse water becomes too concentrated treatment May he impaired~ Conventional processes 
employa continuous flow tank but the amount of rinse water used and treated can be reduced 
significantly from applying any of the following techniques: counterflow rinsing, spray rinsing, still (or 
"dead") rinsing, cascade rinsing, improved mixing, flowcontrol, conductivity control, drip trays, air· 
jets and timers. These methods will be discussed in detail below. 
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7.0 Material Recovery and Recyding Pnetices' 

A majority of the responses !rom meta1 finishers indicatC that they use some method of l'CUSing rinse 
water; of the 88 respondents (inclûdinginterviewed companies), S9 RUSC rinse water. '. Interviewed 
companies most frequently referred ta counterftow rinsing and closed Joop rinse water systems tri 
recover rinse waters. " 

Counterflow RiDsiDg 

Counterflow rinsing involves immersing plated parts in a series of rinse tanks (usually 3) ta remove 
residuaJ'plating metals and chemicals. The parts move in the opposite direction to the flowofwater. 

There are a number of advantages associated with counterflow rinsing: 

~ Counterflow rinsing may reduce rinse water waste flows by up to 95% over 
convention al method. 

~ It reduces wastewater treatment oosts. 

~ It is a simple technique which requires very littlemaintenance after installation. 

The major disadvantages to oounterfl~w rinsing are: 

~ Series of counterflow rinsing tanks require additiorial space in the plant. 

" ~ Additional rinsing increasesproduction time. 

~ May not be oost effective if treatment cast savmgs do not offset casts of additional 
tanks, space requirements and longer production time. ' 

~ Aeration may be required to ensure.adequate mixing of rinse water. 

Counterflow rinsing was specificaJJy indicated by a number of oompanies in our survey as their major 
means of rinse water reduction. Other studies indicate that it is usually the most oommon form of 
rinse water recycling practice used by the metal finishing industr)r. Environment Canada (1987) found 
that 27% of metal.finishers in Canada used this technique. Two recent studies of Ontario and Alberta, 

.. Proctor & Redfem (1991) and Monenoo (1992) respectively, found that about 46% of respondents use 
·èounterflow rinsing. 

Spray Rinsing 

Residual drag-out is sprayed off over the plating tanks which aJlows rinse water to drain directly back 
into plating baths tomake up for evaporative losses. 
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7.0 Material Recovery and ReqrcUng Pndices 

Spray rinsing bas several advantages: 

~ This method uses less watCr Chan rinse water batbs. 

~ Spray rinsing cao recover 75% of the residual dragoufmateriais. 

It requires lessspace than 9ther methods of rinse water RCOvery, most Dotably 
counterflow rinsing. .. .. 

This method cao be applied to plating baths which are operated at bigber temperatures 
since addition of rinse water into the tank makes up for evaporation lasses. 

The method bas two important drawbacks: 

~ Althougb spray rinsing isparticularly well-suited ta fiat items such as printed circuit 
boards, it is not as effective for partswith more complicated designs .. 

Althoughthis mCthod is compatible with counterflow rinsing, it precludes. other waste 
reduction methods such as cascade rinsing. 

Despite these drawbacks, spray rinsing is one of the MOst common rinse water recycling practice used 
by rnetal finishers .. Environment Canada (1987) found thatl44 firms, or 26% ofrespondents used 
spray rinses. In particular, the majority of hard chrome operations use spray rinsing over plating 
tanks. Ontario metal finishers indicated thatthis method was the second MOst common wastewater 
reduction method with approximately 35% of respondents using spray rinsing (proctor & Redfem, 
1991). . 

Still Rinsing 

Also called '.'deadlt rinsing, this method uses a rinse water tank that is riot continually overflowing and 
being replenished. 

The advantages of still rinsirig include: 
. . 

~ Dead rinse waters cao be retumed ta the plating tank ta make up for lasses due ta 
evaporation.. . . 

~ Where there are a series of plating tanks, a dead rinse tank cao be place4 before a 
plating tank to drag in smallamounts of plating solution ta make up for the drag out 
lost as the part is removed from the plating bath. . 
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7.0 Material Recovery and Recyding Pnc:tices 

There are two notable disadvantages of still rinsiog: 

• Still rinsewater tanks must he used in conjonction withothcr rinse tanks and thcrefore 
require additional space. 

Without additionaJ water flowing ioto the tank, rinsewater may not he mixed enough 
to allow for full usage of the entirc volwne of the tank. 

Still rinsing was one of the first methods used by the iodustry to recovcr plating solution and isstill 
VeJy common; almost evety plant has at least one still rinse tank. 

Cascade Rinsing 

Aiso knoWn as "reactive" rinsing, this practice involves using rinse water effluent from one operation 
asa rinse water supply for a compatible operation. For example, effluent from an acid riose water 
bathmay he used as the rinse water supply for an alkaline cleaning process thatprecedes the acid 
bath .. The acid in the effluent helps neutraJize sorne of the dragged-in alkaline in the acid bath, 
thereby extending the life of the acidbath. 

Desirable features of cascade rinsiog ioclude: 

• Cascade rinsing prolongs the life. of plating and cleaning solution baths. 

• Itcao be used in conjunction with other waste minimization techniques such as 
counterflow rinsing. . 

Cascade rinsing has two significant disadvantages: 

It cao only be used when chemicals used in various baths are compatible such as an 
acid and an alkaline solution. . 

This method requires linking operations which mayresult in production scheduling 
changes or extended production time. 

Cascade rinsing is less commonly used than other rinsing practices. Nineteen percent of compa:nies in 
Alberta use cascade rinsing (Monenco, 1992). 

Improved MÏxing 

Improved mixing refers tothe use ofagitation techniques to mix tank contents and hClp rem ove excess 
plating solution from parts. Mixing techniques include: placing inflow pipe at bottom of the tank, air 
or mechanical agitation, hydraulic or ultrasonic devices. 
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7.0 Material Rec:overy sad Reeydiag Praetices 

Thcre are three advantages to improved m~g of taÏtk contents: 

.. - Properly mixed rinse Water 1Bnks improve efticiency by ensuring the entire tank is 
~. . 

.. Mixing of rinse tank contents \Vith air or mecbanical devices requires that lower rinse 
water inflow rates. thèreby reducing the 8010unt of water used. 

.. Agitation of rinsewater is effective in ranoving exèess plating bath solution from 
plated parts. 

The only poteiltial drawback to inlproved mixing isthe need for additional equipment such as water 
lines. or mOOng machinery to be placed. in the tank to agitate the rinsewater. Additional mOOng 
machinery for instance. could require extra space. 

Improved mixing techniques are employed by MOst Metal finishers, since it IS a simple means to 
increase the efficiency of rinsewater tanks. The Alberta study (oood that: 50% of finns responding 
used rinse water agitation (Monenco, J 992).' Although there are no figures specifically on the 
improved mixing techniques in other' areaS of eanada it is likely that approximatelythe same 
percentageuse improved mixing . 

. Flow Coatrol 

Flow control refers to the use of valves to, n:gulate the 801000t of water inflow into rinsing tanks. 

The advantages of flow Control ~tems inchide: oF. 

Water supply valves cao hé used to keep effluent flow rates torinsing tan.ks at a 
minimum and therefore reduce water usage. 

• Flow control ensures constant flowrates and constant quality of rinsing despite 
. variations in water line pressure. 

There isone major drawback to flow controls: 

~ The effectiveness of the flow control May be Iimited where high flow rates are 
. required to provide adequate mixing in rinse water tanks. . 

The Ontario' study found 76finns. 29% of respondents used riilse water flow cOntrols white the 
Alberta study shows 50% of the 80 respondi~g companies employed flow controls ... 

APOGEE 'A. PA.GE 76 



7.0 Material Reeovery and Recyding Practices 

Conductivity Control 

Conductivity meters càn be placed in rinse tanks to measure the conductance of the solution IUid infer 
. the contamination of a rinse tank. As the rinse water becomes contaminated, the ionic strengtb 

incrCases and the conductance measure increases. When the conductance reading reaches a set point, 
the controller a1lows additionalwater to enter the rinse water tank. . .. 

The advantage of the conductivity control sYstem is that it minimizes the amount of fresh water added 
to the rinse tank while ensurlng that the parts are properly rinsed. . 

Thç disadvantages to conductivity control meters are: 

.... ~ They must he régularly maintained ta perfOnD weil· and do not withstand rugged 
conditions. 

. ~ It is often difficult to establish optimum set points. 

Since they are relatively· inexpensive, conductivity controllers were once widely used, however as their 
disadvantages becarDeknown they became less prevalent. The EnvirOnment Canada 1987 study found . 
45 companies, oilly 8% of respondents used conductivity meters and the provincial studies also found 
8% of plants indicated that they used co'hductivity controUers. 

Timers 

Timers aie also employed to ensure mixing occurs at appropriate times and that flow is adequate. 
They are used to reduce rinse water flow by providing inflow only when rinsingis taking place. 
Timers have similar advantagesand disaê:fvantages as conductivity ceUs. ' 

7.2 Drag-Out Minimization and Recovery 

As workpieces are removed from plating solution baths, some residual plating solutions remains on the 
part, the residual solution is drag-out. Drag-out is rinsed off of plated parts with rinse water baths or 

. sprays.· Recovery and minimization of drag-out can· he achieved using a variety of methods including: 

~ longer withdrawal/drainage times 
~ minimize concentration of plating baths 
~ reduction ofbathviscosity 
~ rotation of platingbarrel over process tank . 
~ low pressure air jets overprocess tank 
~ agitate plating bath contents 
~ usede-ionized water 
~ use of tanks to catch splashesor spills . 

APOGEEÂ. 

~ .surface tension reduction 
~imprOved racking orientation 
~ drip bars over process tanks 
~ maximize ·holes in plating barrel 
~ increase plating bath temperature 
~ ùse drain boards between tanks 
~ rock parts to maximize drainage 
~ segregation of effluents 
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7.0 Materia' Recovery and Recyding Praetices 

.Drag-out minimization and recovery bas several' significant advantagcs: 

~ ReCovery of cIrag-oùt is a relatively inëxpensive matcrial recoveryprocedute. 

~ Minimizingor using drag-out will reduce the total amount of rinse water required and . . 
the amount of rinse water tbat must he ~ 

Carry-over"ftom one process 1Jatb ta thenext is reduced so there is less cro~ 
co'.ltamination. betweén proccss tanks. 

~ Drag-out minimiiation and recovery methods often involve simple, operational or 
process changes. 

~ . . Recovery and minimfzation techniques çan easily be used in conjunction with other 
material recovery niethods. 

There is one notable disadvantages associated with drag-out recovery: 

~ , Additional time required to drain off drag-out incrcases total production time. 

Our survey results indicate that half of responding firms,' 44 of 88, practice some form of drag-out . 
recovery. In particular, longer withdrawal time was used by 28 of 88, or 32% of respond~ts. 
Existing studies show similar trends. Environment Canada (1987) reports that: 32% of firms used 
delays to reduce dragout; 32%· of fums had tanks to catch spiUs; and 18.S% of firms practised eft1uent 
segregation. . 

More recent findings indicate that in Ontario 37% of operations use longer withdrawaVdœinage time 
and 16% use wetting agents to reduce surface tension or viscosity inplating baths. Monenco(1992) 
reports somewhat higher rates in Alberta study.There were 78% of firms using longer drainage over 
plating tanks and 35% using drip collection between tanks. 

7.3 Evaporation, 
. .' - . 

Evaporation of rinse waters is usèd to inCreas~ the concentration of metals contained in the rinsewater 
baths. The concentrated solution can then be 'purified and reused in plating baths. This method can 
be used for many metaJ finishing processes including: chromium, nickel, copper, çadmium, brass, zinc, 
silver, gold, alkalis and acids: 

There are two types of evaporators, atmospberic and vacuum. Atmospheric evaporators evaporate the 
·liquid as it is passed counter-current to' the air stream. Relative humidityhas a direct effect on the . 
evaporation rate of room temperature baths. Vacuum systems take advantage of the lower boiling , 
point of the liquids in low pressure conditions. Energy requirements are' lower for vacuum.,evaporation 
as is the potential for decompositionof the recOvered materials. . 
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7.0 Material Recovery and RecycliDg Pnctica 

Evaporation has several advantages as a recovCJy proc:edure: 

Evaporators are readily available on the commen:ial market with sufficient selection 
for both smalland large metal finisbiDg operations. 

May be used with other recovCJy systems such as ion exchange to fonn a closed loop 
system which œuscs ail rinse waters. 

• 
Large plants may find recovery of chromium, nickel and cyanide may have a 
favourable pay-back pcriod with considerable savings if conventional rinse water 
treatment is avoided. 

Atmospheric evaporation is arelatively simple technology and is therefore casier to 
install, operate and maintain than sorne other recovCJy methods. . 

There are sorne significant disadvantages to usingevaporation: 

Evaporation is relatively.costly as aresult of higher capital costs and energy required 
to generate. steam. 

Not suitable for highly diluted solutions due to high energy consumption. 

Solutions susceptible to foarning (Iike cyan ide) may not be suitable for atmospheric 
evaporation. 

Evaporation is most cost-effective for high temperature baths, such as chromium 
plating baths, but may not be as effective for other plating baths. 

Evaporation, in particular vacuum evaporation, requires significant expertise to operate 
efficiently. 

Evaporation is one of the mostfrequently used recovery technologies. Our questionnaire found 41% 
C!f respondents use evaporation recovery.This is considerably higher than other studies. Environment 
Canada (1987) found evaporation techniques in less than 4% of metal finishing operations. Proctor &. 
Redfem (1991) indieates that 9% of Ontario ~etal finishers use this method. The Alberta study did 
not identify evaporation as prevalent· inwaste minimization practices (Monenco, 1992).· 

7.4 Ion Exchange 

Ion exchange involves passing wastewater through a resin bed which contains negatively and 
positively charged ions. Harmless ions held by electrostatic forces in the resin are exchanged for 
targeted ions in the solution, such as metals. When the exchalige sites on the resin are saturated, the 
resin is regenerated using an acid or a base. 

./ 
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7.0 . Material Recovery and RecydiDg Praetices 

. Ion exchangecan be used for chemical recovery, water rccycling or effluent polishing. Commercial 
applications include acid-copper, acid-zinc, nickel, tin, cobalt, and chromium plating baths. An ion 
exchange system usuaIly consists of a wastewaier storage tank, pre-filters to prevent fouling the 
exc:hange resins, cation or anion exchange vessels, and caustic or &cid regenctation equipment 

The advantages of using ion exchange include: . 

Ion exchange is an effective technology for removing a Wide nnge of metaIs &am the 
waste stream. 

Resulting de-ionized water can bereused in the rinsing system. 

May be used in conjunction with evaporation to complete a closed loop system. 

Ion exchange may be cost-effective when drag-out' rates are relatively high and costs 
of waste treatment is prohibitive. 

However, ion exchangehas the following major disadvantages: 

The upper concentration Iimit is generally !5 2500 mgIL for efficient operation. 

Relativel~ high capital exp~nditures 8re needed to set up this type of system. 

Regenerating resin on-site requires either a shut-down pei'iod or multiple ion 
exchangers. 

Regeneràtion agents contain metals and other targeted materials and may be 
recoverable but often need to be treated before disposal~ 

~ Ion exchange is a relatively complex tecbnology and bas significant installation, 
operation and maintenance requirements. 

Ion exchangeis not as common as some of thé other materials. recovery practices' for some of the 
reasons given above. Our survey found that about 20% of resPonding plailts use this system. 
Environment Canada (1987) indicates less than 5% of metal finisbers use ion exchange. Only 4% of 
Ontario plants and 1 % of metal finishers in Alberta are reported to use ion exchange (proctor & 
Redfem, 1991; Monenco, 1992). 

( . 
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7.5 Reverse Osmosis 

Reverse osmosis sèpanltes solute from a solution by forcing the solvent througb a SCDlipermeable 
membrane by applying a pressW'e usqaIly 2750-5500 kPa. .The membrane permeate can be used as 
rinse water and the 'remaining concentrate may be retumedto the plating bath. This procedure can be 

, applied to recover nickel, copper, cadmium, zinc and other solutions. 

The advantages of reverse osmosis include: 

~ This process is relatively inexpensive and requires little floorspace to operate. 

~ Reverse ~smosis may be applied to any dilute waste stream where ionic species 
, removal is desired. 

~Power requirements forthis system are low. 

~ Puré water is produced as a byproduct whichcan be used as rinse water. 

~ Pay-back periods of about tIiree years have been rea1ized by industry. 

Disadvantages include the following: 

'~ There is a nlUTOw operating temperature, and pH range at which this process is 
, effective. 

The meq1brane is,susceptible to strong acids, bases and particulate matter and cao be 
expected to last only 1 - 4 years. 

~ Replacement casts for membranes, high pressure pumps and accessories may be 
significant. 

Reverse osmosis is rarely used in Canada. Our questionnaire results show 3 finns usirig it and the 
Environment Canada (1987) study found only 2 metal finishers using reverse osmosis. The Ontario 
and Alberta studies do not specifically list the number of plants using reverse osmosis. 

7.6 Electrolytic Recovery 

Electrolytic recovery refers to the use of anelectrolytic cell through Which, metal ions in the 
wastewate( are deposited onto a cathode while elemental metals and oxygen are produced at the anode. 
Convention al electrolytic recovery used stainless steel cathodes. More advanced methods have been 
developed which feature the use of stainless steel mesh cathodes, expanded meal-mesh electrodes or 
carbon filament mats cathodes. 
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7.0 Material Rec:overy Aad Reeyc6ag Practices 

The advantages of using electrolytic recovery are: 

~, This method is highly effecti~e in recovering metals; rates of ~98% have been 
reaIized With advanced systems. Recovering such a high percentage of metals 
significantly extends bath life. 

Cyanide in rinse water is destroyect through oxidation in this procesS and therefore 
pretreatment processes for cyanide are not DeCeSS8J)'. 

~ Recovered metal foil or powder is ofhigh purity and is valuable for reuse or resale. 

Installation, operating and servicc requirements for this relatively simple technology 
are lower than other recovery processes. . , 

The use of electrolytic recovery, islimited by the following disadvantages: 

~ Electrolytic,recovery tends noùowork when metal concentrations are low(e.g., below 
100 mgll). 

~ . This method is genenllly Dot useful for treating orgariic wastes or viscous liquids. 

~ Fumes consisting of oxygen, hydrogen, chlorine and other gases May fonn and require 
a scrubbing system ta he set up. 

The remaining waste requires further treatment. Usually the waste isbatch treated and 
disposed of as sludge. 

Electrolytic recovery is used byl3% of firms responding to this study's survey. Environment Canada , 
(1987) found only about 1 % of metal finishers employed this recovery technology. In. Ontario, about 
7% of firms use this method (proctor' & Redfem, '1991). 

7.7 , Electrodialysis 

Electrodialysis is a relatively new waste recovery method which utilizes an electrical driving force 
over a seriesofion exchange membranes. Positivelyand negatively charged ions MOye to opposite 
ends ofaltemating ion-permeable, membranes~ , Altemating cclls of dilute solutions and concentrated 

, solutions are formed. Dilute solutions May he recycled as rinse water and concentrated solutions are 
') retumed to the plating tanks. This technique·is generally used for treating rinse tanks to minimize 

build-up. .' 
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7.0 Material Recovery aDd RecycliDg Practices 

. Electrodialysis bas two major advantages: 

~ It Cau produce moie concentrated solutions tban reverse osmosis or ion ~change 
processes. 

. -
Electrodialysis does not often require an accompanying evaporator when used with 
ambicnt tempeœture baths. . 

The disadvantages include:· 

Electrodialysis is only partially effective in removing contaminants sueb as brighteilers 
and wetting agents and is generally not feasible as a standard "tumkey" system. 

Electrical requirements for this system are generatly bigh. 

~ Membranes may be fouled by precipitation of metaJs and would need to be replaced; 
particulate mater and oxidizing substances must be removed prior to processing. 

~ This method is not economically feasible for very dilute rinse water; other treatment 
. methods may be required before finaleftluent is discharged. 

Onlyone of the mètaJ finishing companies responding to our questionnaire and interview questions 
uses electrodialysis for material recovery. The extent of electrodialysis use is not discussed in other 
reports. 

7.8 Ultrafiltration 

Ultrafiltrationrefers to the use of very fine filters of 5 microns to 0.5 microns to rem ove oils and solid 
materialsfrom cleaner tanks. It is most·often used with nickel chrome plating lines. 

The advantage 'of ultrafiltration is that it is one of the only methods available to extend the life of 
. \ cleaner solutions. 

There are sevenll disadvantages to using ultrafiltration: 

~ . Ultrafiltration does not Î'en1ove dissolved metals from cleaner solution, only oils and 
other solid matter. . 

.~ Ultrafiltration systems are relativelyexpensive and (as noted above) are limited in the 
materials they cao recover; they are not economical for small to medium sized 
companies. . 

APOGEE A PAGE 83 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 



1 
1 
1 
1 

1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 

7.0 Material Recovery and Reeyding Practiees 

, " 

,,~ These systems are quite complicatcd and require additional equipment,' web aspumps, 
whieb take up extra space: 

Our questionnaire responses suggest that 16% of metal finisbers Use ultrafiltration metbod$ to recover 
waste. U1trafiltration is not specifically discussed in otber studies. ' 

7.9 Summary of Findings 

, Prevalenc:e 

, Exhibit 7.1 below summarizes the :use of material recovery or recyeling practices by Canadian metal 
finisbing companies. 
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7.0 Material Reeovery aDd Rec:ydiDg PracticeS 

·Emibit.7.1 . 
Summary oC Material RecoverylRecyellng. Praetiees 

PerœDC&ge of Total Firms RespoDdiDg to SarveyJ . 

Pnctiee CaDada ODtariO' Alberta Cuada 
1983184 1989 1991 1993 

Rinse Water ReductionIReuse 67 
Countèrflow Rinsing 27 46 . 46 na 
Spray Rinsing 26 3S 61 . na 
Still Rinsing na na na na 
Cascade Rinsing na na 19 na 
Improved Mixing na na SO na 

. Flow Control na 29 SO na 
Conductivity Control 8 8 8 na 
Timers na na na na 

-
Drag-Out 50 

· . MinimizationIRecovery 32 37 78 32 
Longer Withdrawal 32 na 35 na 
.SpilllDrip Collection 19 na na na 
Effluent Segregation .' . na 16 28 na 
Wetting Agents 

Evaporation 4 9 na 4J 

Ion Exchange 5 .4 1 20 

· Reverse Osmosis 1 na na 3 

Electrolytic Recovery - 1 7 na· 13 

Electrodialysis na na na 2 

· Ultrafiltration . na 1 na 16 

Sources: EnvironmentCanada (1987), Proctor & Redfem (1991), Monenco (1992) and 
responses to the questionnaire and interview program conducted for this study. 
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7.0· . Material Reeovery IlIld RecydiDg Pndices 

Barrien to Iacreased Material Recovery IlIld RecydiDg 

Altbough nearly ail (94%) metal finishers use st Ieast one m8teriaJ recycling or JeCOvery method, most 
companies identify··baniers ta incieased material recycling and JeCOvery. Exhibit 7.2 summarizes 
survey teSpon5es conceming baniers to incre8sed ~aI recovery IDd recycling. We discuss the 
most important baniers below. 

, 
,. 

. Exhibit 7.2 
Barriers to Increased Material RecoverylRecycling 

Barrier Pen::eDtage of Total Firms RespODdiDg 

Cost Constraints 66 

-
Lack of Markets for Recovered· MateriaIs 39 

Spaee Constraints 3S 

Laek of Technical Knowledge 24 

Govemment Regulations 16 
i. 

Cost Constraints 

Economie factors seem to be the most significant banier for the majority ·of companies, with two-. 
thirds of metal·finishers ·identifying·cost constraints as important. These cost consttaints exist despite 
the foliowing factors. . 

~ . 64% of Metal finishers experience lower costs as ~result of recyeling and recovery 
praetices. A small sample of finns indicated that operating costs are reduced byan 
average of 6%. 

~ ] 7% of metal finishers generate revenue by selling recovered materials. For example, 
somesuppliers of electroless copper reportedly will take baek "waste materials." ' 
Falconbridge and Inco also buy back relatively small quantities of me~l-containing 
sludge. 

/ 
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.. 7.0 Material Recovery aDd RecydiDg Praetices 

These offsetting benefits, however, are apparently Dot sufficient to make recycling and recoVCl)' 
profitable activities . 

. Cost constraints are closely linked with the problcms faced by many metal finisbcrs in raising 
invcstment capital for materiaI recovcry' and ~ling. As descn"bed in SectiOn S of the report, metal 

, finisbers cite difticulties in raising investment fimds for recovery/recycling systems as a major factor 
affectiDg thcir compctitivencss and financial viability. ' 

Finally, more education and training of system operators could improve the effectivencss of 
recycling/recovcry systems. This would increase the offsetting benefits, thereby increasing the overall 
cconomic viability of material· recycling/recovery. 

/ 

Lack of Markets for Recovered Materials 

After cost constraints, the next most common barrier noted was the lack of markets for recovered 
materlals: . Thirty-nine percent of firms indicated this prevented increased use of reCovery methods. 

One important factor in the lack of markets for recovered materlaIs is the small amounts generated by 
many metal finishers. Several sm~1J finos indicated that: 

the volume of waste materlal they generate is too small to warrant invcsting in 
. recovery technology; 

metal producers, will only accept recovered materlals that will not upset their 
operations; and ' 

rneta) producers win on)y accept recovered rnateriaIs in large quantities. .; 

Space Constraints 

Lack ofspace to instaU treatment systems was cited by 35% of metal finisbers as, a constraint to 
materlal recovery and.recycling. Depending on plant lay-out, space èOnstraints cao increase 
significaotly the cost of retrofitting metal finishing operations. For example, sorne plants may not 
have sufficient space around metal finishing lines foradditional recovery and recycling equipment. 
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7.0 Material Rec:overy and Recycling Praetices 

Lackol Technical Knowledge· 

Lack of technical knowledgerefers to two i'clated factors. 

\ (i) Some metaJ finishers are unaware of the existing technical options for material 
RC)'clingaod recovery. The smalJ size of job shops maltes it difticuJt to quicldy 
disseminate information on new recovery equipment This is particuJarly true for new . 
technical options.' 

(ii) Operation of some pollution control equipment requires knowledgeable operators. 
About one-quarter of metaJ finishers cite Jack of knowledge as an impediment to 

. material recycling and recovery. . 

Suppliersof pollution control equipment offer some training in the use oftheir 
products. However, some industry representatives indicàte that this is not sufficient. 
There have been. some attempts to develop provincial certification programs for 
treatmentsystem operators.1o redress this problem. 

Gollemment Regulations 

Govemment regulations were cited by 16% of metal finishers as being an impediment to increased·· 
material recycling and recovery. Metal finishers citeregulations regarding the transportation, storage 
and management ofbazardous waste as being major constraints. More specifically, some metal . 
fmishing waste could be recycled if sentto metal refineries. White itis not economical for individual 
smaller finishing operations to ship their wastes to refmeries, pooling wastes may be possible. 
However, provincial regulations generally rèquireanyone pooling hazardous waste to be ~giste~ as a . 
. hazardous waste receiver. . . 
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8.0 Environmental Regulati~ns Affecting Metal Finishing 

This section of the report is meal!t.to supplement information contained in CH2M Hill (1994). This 
previous background study rcviewed rcgulations pcrtaining to air emissions, waste watcr and wastes 
promulgated in the following jurisdictions: . . 

~. Canada (federal, provincial and selected municipalities); 

~ United States (federaI, state and municipalities); and 

~ Europe (European Economic Community, United Kingdom,France, Gennàny). 

To provide a broader picture of environmental regulations affecting the metal finisbing industry, this 
section describes reguIations in the following jurisdictions: 

,~ United States (additional federaJ effluent standards); 

Mexico; 

. .. Hong Kong; and 

Singapore. 

Repeated requests for information' on regulations affecting the metal finisbing industry were aIso sent 
to embassies and/or local. economic and trade development offices for Japan, Malaysia, Korea, Taiwan 
and Indonesia. However, no responses were provided. . 

Information was alsosought regarding compliance costs and monitoring and enforcement efforts in . 
each of the above countries. Limited information was available for the United States. ., 

8.1 United States 

CH2M Hill (1994) reviews federal, state and municipal regulations for air emissions, effluent and 
waste. That information is not repeated bere. However, additional information is presented on the 
costs of complying with V.S. federal effluent standards. 
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8.0 Environ mental Regalations. Aff'eeting the Metal Finishing . 

Metal finishing effluent standards set by the U.S. Environmental Protection Agency are listed in 
Exliibit 8.120 Pretreatment Standards apply to those operations discbarging to publicly-owned 
1rea!ment plants. Best Available Technology Eftluent Limits ind New Soun:e Pedormance Standards 
apply to opemtions disc1wJing dirmly to watenvays. "New sourœ$" are clefined as 1bose operations 
startingup sinee 1983. . . . 

Other eftluentstandardsmay apply for captive shops in the followfug industries: nonfcrroU$ metal 
smelting and rdining; coil coating; porcelain enamelling; battcJy manufacturing; iron and steel; metal 
castings foundries; aluminum fonn~g; copper fonning; plastic moulding and forming; nonfcrrous 

, forming; and electrical· and elcctronic components. . . 

The~e standardsrepresentminimum standards that mC$l finishers must achieve. State and municipal 
govemments mar impose more stringent requirements. 

ln addition to the eftluent standards, a1l dischargers subject to a pretreatment standard or new source 
standards mustproduee Discharge Monitoring Reports every six months under Parts 403.12 (e) and 
122 of the Regulations Code. These reports mustindicate the nature and concentration of discharges 
'of regulat~ pollutants as we1l as records of measured or estimateddaily high, low'and average 
releases. The control authorit}t may speçify further rep6rting requiremmts or develop alternative 
reporting methods suchas certification statements with, individual discMrgerS. Cyanide dischargers 
must self-monitor -by: ' 

~ monitoring'cyanide waste after treatment but before it ,is'mixed with other effluent 
streams; or 

monitoring the final effluent flow given the plant'slimits adjustèd for the dilution ratio 
(cyanide waste fJow to the effluent flow). ' 

20 Existing" indirectdischarging electroplating jobshops an_dindependent printed circuit board 
manufacturers are also subject to the V.S. EPAElectroplating Point Source Category Regulations 
(CFR Part 413). However, these older effluent standards are not as stringent as the newer effluent 
standards for the metal finishing industry.' _. 
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Exhibit 8.1 
- Pretreatment Standàrds for U.S. Metal Fhiis~i~g Emoent 

(mgll) 

Pollutant Best Available Technology Pretreatment Standards p..etreatment Standards. for New Sourœ Performance 
Emuent Limits for Existlng Sourcei New Sources Standards .. 
1 Day Max. 30 Day Avg. 1 Day Max. 30 Day Avg. 1 Day Max. 30 DayAvg. . t Day Max. 30 Day Avg. 

Cadmium 0.69 0.26 0.69 0.26 0.11 0.07 0.11 0.07 

Chroinium .. 2.77 L71 2.77 1.71 . 2.77 1.71 2.77 1.71 

Copper 3.38 2.07 3.38 2.07 3.38 2.07 3.38 2.07 

Lead . 0.69 0.43 0;69 0.43 0.69 0.4l 0.69 0.43 . 
, . 

Nickel 3.98 2.38 3.98 2.38 3.98 2.38 3.98 2.38 

Silver 0.43 0.24 0.43 0.24 0.43 0.24 0.43 .0.24 

Zinc 2.6J 1.48 2.61 1.48 2.61 1.48 2.61 .. 1.48 

Cyanide 1.2 0.65 1.2 0.65 1.20 0.65 1.2 0.65 

.;. Total Toxic 2.13 - 2.13 - 2.13 - ·2.13 . -
Organics 

Source: - 'u.s. Code of Federal Regulations. Title 40, Part 433. 

. , 

. ----------------- lIiiiI Iiii 
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8.0 ·Environmental RegulationS Afl'ectingthe Metal Ymlshing 

Estimated CompUance COSU21 . 

The U.S. Environmenfal Protection Agency developed estimates of the costs of complying with the 
meta1 finishmg emuent standards (U.S. EPA, 1982) and ISsessed the economic impacts of the 
standards. Cost e5timates and impacts wcre assessed for three categories of metal finishers:job shops; 
captive &hops; and independent printed cin:uit board manufacturers. 

It is ~portant to realize that thesè· cast estimates are only the costs of the mcrememal reductions 
requiredby the metal finishing eft1uent guidelines. The costs of achieving reductiODS required by 
prcvious regulations are omitted. . 

JobShops . i 

It was expected that, on average, each direct discharging job shop would have incremental compliance 
costs of over US52.890 per year .. These figures are based on the fact that ail shops in this category 
already met requirements forprecipitationlclarification, hexavalent chrome reduction, aIkaIine 
chlorination and sludge dewatering. The only additiona) requirements were that shops comply with a 
"no dumping of total toxicorganics" p-:ovision and invest. in a multimedia filtration unit. 

In addition. a one-time monitoring cost of 51.904 was eX.pected to he inclllTCd by 1 S% of direct 
discharging job shops. A further 2% of such shops were expected to incur this monitoring cost on an 
annua) basis. 

Indirect discharging job shops were expected to incur only monitoring costs of the same magnitude 
and frequency as directdischarging job shops. 

Independent Printed Circuit Board (IPCB) Manufacturers 

Ali independent circuit board manufacturers are already subjectto effluent standards of stringency 
equal to metal finishing effluent standards. Therefore, only monitoring costs wiII be incurred by IPCB 
plants. Ali plants will incur a one-time monitoring cost of 51~904 and 27% of plants will incur annual 
monitoring costs of 52,890 .. 

21 Costestimates aretaken trom: V.S. EPA (1982) Development Document/or Effluent Limitations 
Guidelines and Standards/or the Metal FinishingPoint Source Category; and V.S. EPA (1983) 
Economic Impact Analysis 0/ Effluent Standards and Limitations/or the Metal Finishing Industry. 
Ali estimates are in per plant 1982'U.S. dollars. 
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8.0 EDvil"ODmeDtai RegulatiODS AfJectiDg the Metal FiDilhiDg 

Captive Shops 

Direct and indiJ:ect discbarging captive shops complianee costs vary widely depending on the volume 
oftheir eftluent stream. The annual casts otrcduction measures nnge from $8,415 for plants with 
less tban 10,000ga1lons per clay ofeftluent up:to $154,814 for plants with greater than 500,000 
plIons per ~y. . 

One time monitoring casts are expected to affect 36% of captive sbops and result in an extra . 
U8$1,900 for each affected firm. Annual monitoring is expectedto affect about 6% of captive shops 
and result in mcremental casts of U8$2,890 per year for each plant. . 

8.2 Mexico 

The Mexic::an govemment bas establisbed limits for Metal finisbers that discharge into water bodies. It 
is not clear, however, whether these i'egulations apply to indirect dischargers as weil as direct 
dischargers. The regulations have beeil designed to support codified water quality objectives and are 
supported with a series of test protocols. Exhibit 8.2 presents Mexico's Metal finishing effluent 
standards. . 
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8.0 EDviroDmeDtaJ RegulatioDs Afl'ediDg the Metal FmishiDg 

-' - Exhibit 8.2 
Mexican Standards for ,Direct Discharges from Metal Finishing Operations, 

Parameter Average Datly Llmlt (mgIL) 'lDstaDtaDeoDSLlmit (mgIL) 

pH 6-9 6-9 

Sedimentaly Solids 1.0 1.2 

Suspended Solids 50.0 60.0 

Grease and oils 10.0 15.0 

Hexavalent Chromium 0.1 0.2 

Total Chromium 0.5 1.0 ' 

Copper '-, 0.5 1.0 

Nickel 2.0 2.4 

Iron 1.0 1.2 
... / 

Zinc 0.5 1;0 

Cyanide 0.1 0.2 

Cadmium 0.2 0.4' " 

Lead 0.1 0.2 

, ,Aluminum 1.0 0.2 

Barium 2.0 2.4 

Manganese 2.0 2.4 

, In addition to these standards, Metal finishing companies are requestedto Iimit amounts chemical 
oxygen, dissolved solids, and fluorine in discharges as weil as monitoring the temperature of 
discharge. ~owever, no legally enforceab~e or voluntary standards are provided. 
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8.0 Environ mental Regulations Afl'eeting tbe Metal FmishiDg 

8.3 Hong Kong 

It is cstimated that thcre are. about' 1 000 Metal fiDishers iD Hong Kong. Metal finishiDg operations in 
Hong Kong are subject to three environmental ordinances: the Water Pollution Control Onfinance, the 
Air Pollution Control Ordinance, and the Waste Disposai Ordinance. 

, . 

Warer Pollution 

Under the Water Pollution Control OrdiDance (WPCO) an area is first designated as a water control 
zone, and within each zone effluent discharge limits'are established in a Technical Memorandum., 
These limits are then controlled through Iicensing. Currently 7 water control zones bave becn declared 
in Hong Kong and the govemment plans to declare remaining areas in the near future 50 that WPCO 
will be applied throughout the territory. Ali dischargers of waste or polluting materials into any 
inland, territorial, or tidal waters within a zone must have a Iicense (with the exception of domestic 

. sewage diseharged into a foui sewer). The discharger must ensure that the effluent meetsthe 
. standards stipulated in the Iicense but the Govemment monitors discharges. The maximum penalty for 

a first offence isIiKSIOO,OOO (about SCI7,OOO) and HKS200,000 for any subsequentoffenses. 
Continuing offenses under WPCO may result in additionaJ fines of SHK.S,OOO per daY. 

Exhibit 8.3 presents the limits on discharges of selected substances into sewers leading to govemment 
treatment plants. The technica1 Memorandum also ineludes specifie discharge levels for effluent 
diseharged into .. inland water groups and the, seven water control zones. 

Discharge levels permitted into inlandwaters and water control zones are typicallymuch )ower than 
the effluent discharged into sewers. Of the substances Environmeot Canada is interested in the 
followingupper Iimits for discharges ioto in land waters and water control zone were noted: 

Cadmium 

Copper 

Nickel 

Chromium 

APOGEEÂ 

Limits for cadmium are specified in ail tables for ioland waters and water 
control zones. Inland waters limits are much lower than sewers at 0.001 mgIL 
permitted for ail flow rates. Water control zones set Iimits at the same level as 
sewers for high flow rates but usuaJly have lower limits of 0.1 or 0.5mgIL at 
flow rates under 400 m'/day. 

Copper is Iisted specifically only in two of the inland water areas. Limits are 
usually 0.2 mgIL or less for each flow rate. 

Only Iisted in one inland water area. Upper limit of 0.2 mgIL for flow rates 
up to 1'000 m'/day, 'at higher levels nickel is Iimited ta 0.1 mgIL. 

Permissable discharge for ehromium is listed specifica)Jy for one in land water 
region, at level of 0.05 mgIL for ail flow rates. 

PAGE 94 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



- - - - - - - - - - - - - - - - - -,-
\ 

1 

Exhibit 8!3 . 
Hong Kong Standards For Emuents' Dischargedinto Foui Sewen Leadlng 

into Goverilment Sewage Treatment Plants 
" (upper limitsexpressed in mg/L) 

,. 

Substânce Flow Rate (m'Id) 

~10 >10 >100 >200 >400 >600 >800 >1000 >ISOO >2000 >3000 >4000 '>SOOO 
and . and and and and and and and and and and and 

.~100 .. ~OO ~OO ~OO ~OO SI 000 SISOO ~OOO SJOOO S4000 SSOOO . ~OOO 

Cadmium .. 2 ;lS .1 .001 .001 .001 .001 .001 .001 .• 001 .001 .001 .001 -. 

Copper. .. ' 4 ,4. 4 3 I.S I.S 1 1 1 1 1 1 1 

Copper* I.S 1 1 1 0.8 0.6 O.S 0.4 0.3 0.2 0.15 0.1 O.OS -., .. -

Nickel 4 3 3 2 1.5 1 1 0.8 0.7 0.7 0.6 0.6 0.6 
". 

Chromium 2 2 2 2 1 0.7 0.6 0.4 0.3 0.2 0.1 0.1 0.1 

Zinc' S 5 4 3 I.S .I.S 1 0.8 0.7 0.7 0.6 0.6 0.6 

• standard for copper dischai-ged into foui sewers leading to govemment sewage treatrnerit plimts with microbial treatinent. 

Source: Hong.Kong Water Pollution Control O~inance, Technical, Memorandum: Standards for Emuents Discharged into Dniinagc and. 
Sewerage Systems, ln land and Coastal Waters. 



8.0 Environ mental Regulations Meeting the Metal FiDlshiDg 

Zinc Zinc levels are specified fo~ only one inland Water region, at 1 mgIL for aIl 
flow rates. 

Lead is not specified in seWer discharge limits but is noted in 2 of the inland 
. water regions. Pamissible upper limits are usually 0.1 or 0.2 mgIL or less for 
aIl flow rates. 

Compliance rates for metaI finisbers were not available. Costs of compliance vary fiom finn to finn 
however, cnsuring upper limits are not exceeded may involve installing p~treatment systems. 

Air Pollution 

The Air Pollution Control Ordinance (APCO)was signed in 1989. This ordinance controls emissions 
of air pollutants fonn stationmy .sources including'metaJ fmisbing operations. The govemment may 
·declareany region in HongKong to be an air control zone and set air quality objectives withineach 
zone. In general 23 processes have been identified as specifie processes for whicb a license is 
required. Factories are required to do their own sampling and subniit monitoring data to the 
Environmental. Protection Department The EPD aIso does cmissionlemuentsampling to collect 
evidence' for prosecution. Penalties for non-compliance with air pollution control measures varY 
depending on theoffence; maximum fines range from HKSS,OOO to HKSSO,OOO with potential 
additional fines for continued non-compliance. . 

Draft Codes of practice have been established for severaJ types of operations that are subject to APCO 
including electroplating, metal pickling processes and spray painting. These codes are expected to be 
introduced in 1994/95. Exhibit 8.4 outJines the pollution limits presented in the draft·codes.of 

.. practice. 

Infonnation on rates of compJiance among metal finishers was not available for air pollution controls. 
Costs of complianceincludes installing suitable air pollution control equipment, and if necessmy, 
undergoing. modification and/or .material substitution. 

Waste Disposai. 

The Waste Control Ordinance (WDO) is the legislative mechanism which govemschemical waste. 
This ordinance has been in effect only since May 1993. Under the WDO, chemical waste producers 
are required to register with the Environmental Protection Department and must comply with labelling 
and storage of their chemical waste .. Chemical waste includes any substance or thing that is scrap 
materiaI, effluent or l>y-product fromprocesses that involve chemicals listed on the prescribedschedule 
and that cause pollution or endanger health. Chemical wastes must be collected and transported by 
licensed collector to Iicensed facilities for treatmentand disposaI. .. 
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1 -Exhibit 8.4 

Hong Kong Draft Codes. of Praetice 
. Amblent Alr'PoUution Standards and Limits 

1 -

I-Br Amblerat Studanl EaduioD Umit 

1 . . . (p.glm') . . (gIm') . 

'~::':±~!!~'i~~' ~ 

1 H2SO. 100 0.5 

HCI 70 0.4 

1 H]PO. 30 0.5 

NH] 180 0.5 

1 Cr~ compounds 0.25 0.01 

Cr compounds OJ 0.02 

1 CN" SO 0.01 

Ni compounds OS 0.02 

1 Sn' compounds 20 0.02 
. . . .! . 

......•........... :: .... ::.: ... :.: ........ :.::.; ... ::.::: ... :;: ... :.::.}:::: ................... : ......... :::.: 
.. ... 

Metal Pickling Processes ......... : ........... : .... 

1 NH03 300 0.5 

N02 100 0.5 

1 H2S04 100 0.1· 

1 
H3S04 30 0.4 

HCI 70 0.4 

HF 30 0.4 

1 . 
• expressed as S03 

1 Source: Hong Kong Air Pollution Control Ordinance, Appendix B - Codes of 
Practice. 

'. '. -1 

1 
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8.0 Environ mental Regulations Afl'eetiag the Metal Finishing 

A govemment-owned chemical waste treatment centre bas bcen established ta enable chemical waste 
---pioducers ta comply with the regu1ations. The maximum fines for noa-compliance is HKS200,OOO 

and 6 months in. prison. The govemment is coasideriag implemeatiag a charging scheme oa disposai 
ofchemicalwaste at presentwhich would sigaificantly affect the costs of compliance with WDO. 

8.4 Singapore. 

Singapore's MiniStly of the Environment (MOE) bas established allowable limits for metal finishing 
effluent discharges tasewers, water courses and controlled watercourses. Controlled watercourses are 
those waterways from which potable-water is supplied by the Publie Utilities Board but does not 
inelude a watercourse from whieh water is pumped into a PUB water main. Exhibit 8.5 shows 
Singapore's effluent discharge limits.-

Metal fmishing plants that generate effluent that exceeds the limits listed above are required to instaIl, 
. operate and maintain a treatment system that reduces contaminants to the allowable limits. Diluting 

effluent with potable water, rainwater and industrial water ta comply with effluent standards is not 
permitted. The Ministry of the Environment has issued technical requirements for the. waste treatment 
systems whieh ine~udes requirements for pH self-monitoring and effluent inspection equipment. 
Failure -ta meet effluent limits will render the factory liable ta prosecution. 

The MOE also requires that chemicals and oil he stored in a designated -covered storage area that will 
contain any leakage and spillage. Spills and leaks must not he able ta reach astonnwater dràin or 
sewer. Ali spillage must be collected and disposed of as toxie industrial waste. 

8.5 Summary 

In many cases, it is difficult to compare metal finishing regulations across countries. Some of the 
difficulties' encountered are that: ' 

~ . some countries have standards that vary with flow rates; 

. ~ some countries have Standards that vary depending on the ambient quality of the 
receiving waterbody; 

sorne countries have special standards for new sources; and 
. the substances controlled by regulations vary across countries. 

Nevertheless, Exhibit 8.6 summariZes metal finishing effluent standards from 8 countries. Readers are 
advised to refer back to the original discussions for details on each set of standards. 
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. Eshibit 8.5 
Singapore'. AIIowable Limits for Emuènt Discharges 

(mgIL unless otbcrwise DOted) 

Subitaace Sewer Watercoane Coatrolled Watercoane 

pH Value 6-9 6-9 6-9 

Total SuspeDded Solids . 400 SO 30 

Total. Dissolved Solids 3000 2000 ·1000 

Chloride (as chloride ion) . 1000 600 400 

Sulphate (as SO.) 1000· soo 200 

Sulphide (as sulphur) 1 0.2 0.2 

Cyanide (as eN) 2 0.1 0.1 

Grease and Oïl 60 10 S 

Arsenic 5 1 0.05 

Barium 10 5 S 

Tm 10 10 - 5 

Iron 50 20 1 

Manganese 10 S 0.5 

Phenolic. Compounds 0.5 0.2 Nil 

Cadmium 1 0.1 0.01~ 

Chromium (trivalent and hexavaJent) S 1 0.05 

CoppeT 5 0.1 0.1 

lad 5 0.1 0.1 

Mercury 0.5 0.05 0.001 

Nickel 10 - 1 0.1 

Selenium ·10 0.5 0.01 

Silver . 5 0.1 0.1 

Zinc 10 1 OS 

Metills· in Total 10 1 0.5 

Chlorine(Frée) 10 1 O.S· 

Source: .Singapore Ministry of the· Envirorunent 



Exhibit 8.6 
Summary of Metal, Finlshing Emuent Standards (In mgll) 

Regulation Cadmium Chromlum Copper CyaDlde' Lead Nickel Zinc 

Canada 1.5 1.0 1.0 0.1 (oxidizable) 1.5 2.0 2.0 
Federal Metal Finishing Liquid Effluent 3.0 (total) 
Guidelines 

Canada 0.05-4.0 0.05-5.0 0.3-5.0 1.0-3.0 0.2-5.0 O.S-S.O (}.S-IO.O 
Sani/ary Sewer Use Effluent Limits 
(survey of J 7 municipalities) 

France 0.2 0.1 (IV) na na 1.0 5.0 . na 
Effluent Standards for Metal Finishing 3.0 (III) 

Gennany 0.1-0.5 0.5 .. 2.0 0.3-2.0 na 0.3-2.0 0.3-2.0 na 
Proposed Bavaria Sewer Effluent Limits 

Hong Kong 0.001-0.2 0.1-2.0 0.05-4.0 na na 0.6-4.0 0.6-5.0 
Standa~ds for Indirect Dischàrges 

Mexico 0.2 0.5 0.5 na na na na 
Standards for Metal Finishing Direct 
Discharges (average daily limit) 

Singapore 1 0.01-0.1 0.05-1 0.1 0.1-0.1 0.1 0;1-1.0 . 0.5-1.0 
Effluent Limits for Direct Discharges 

United Kingdom <1.0 2.0-5.0 2.0-5.0 1.0-10.0 2.O-S.0 2.0-S.0 5.0-10.0 
"Typical" limits applied ta Indirect 
Di:.charges 

United StateS 0.07-0.69, . .1.71-2.77 2.07-3.38 . 0.65-1.20 . 0.69-0.43 2.38-3.98 1.48-2.61 
Afetal Finishing Effluent Regulations 

Sources: Exhibits 8. J to 8.5 and CH2M Hill (1993). 

-------------------
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8.0 EDviroDmeDtal RegulatioDs Afl'ectiDg, the Metal FbalshiDg 

While comparisoDS are difficult, Exhibit 8.6 reveals tbat: 

~" the most stringent scwer use emuent Jimits in Canada are comparable to the most 
stringent limits in ail the countries swveyed; 

APOGEEÂ 

,the least stringent scwer eftluent Iimits in Caneda are often Jess stringent tban Iimits in 
other countries; and 

Canada's Federal Metal Finishing Liquid Emuent Guidelines tend to fall bctween the 
most and ' least,stringent sewer use effiuent limits imposed by Canadian municipal , 
govemments. 
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September 22, 1993 
ATTENTION METAL FINISHERS 

Under the Federal Green Plan, EnvirOnment Canada is committedJo evaluating the toxicity of substances 
commonly found in the wastes of metaI finishing operations:' If the toxicity of these substances is 
éonfirmed, Environment Canada will-implement Policies to limit their relesse .. 

Before implementing any policy. EnviromÎlent Canada will usèss policy options to determine how they 
would aft'ect the competitiveness and financial stability of metal finishing operations. Environment 
Canada is cOmmitted to selecting policies that meet environmental objectives without unduly burdening 
the metal finishing industry. But your belp is needed. . 

To . Understand the impact' environmental policies May have. on the metaI finishing industry, an 
understanding of the cuneot economic situation of the industry is needed. Environment Canada has 
contracted Apogee Research, in association with Mr. Ken Coulter. to provide a socio-cconomic assessment 
of the Canadian metal finishing industry. 

Apogee Research isundertaking ail extensive research progfam with over 600 metal finishers and metal 
finishing suppliers across the countly. PIeasehelp by completing and retuming ail or a portion of the 
attached questionnaire.' . 

Mwures have been taken to respect the confidential nature of the infonnation requested. Apogee 
Researchwill assess the questionnaire responses and provide conclusions for the indusuy as a whole. No 
infonnation contained in the study reports will he attributable- to any individual company. Apogee 
Research will not provide infonnation on individua) companies to Environment Canada or any other agent. 

Please complete the questionnairéand retum it to: Mr. Ken Watson. Apogee Research International Ltd., 
144 Front Street, Suite 500. Toronto, Ontario MSJ 2L7. 

Thank you in-advanee for your cooperation. It is only with youi" help that Canada's enviro9lDentai goals 
. cao be met without imposing undue costs on the metal finishingindustry .. · 

Jack Dupuis, Executive Director . 
Canadian Association of Metal Finishers 

Serge Archambault, Chainnan 
Metal Finishing Suppliers Association 

A -1 

Arthur Sheffield. Chief 
Regulatory and Economiè Affairs 
Environment Canada. . 

Walter Wikaruk.Secretary . 
Americao Electroplaters & Surface Finishers 
Society 
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Socio-Economic Profile of the Canadian Metal Finishing Industry 

A Note on Confidentiality ••• 

Your responses to this questiOl1D8ire will be aggregated with responses froID other firms. 
Information on individual firms will not he provided to Enviro~ Caoada or any other agent. 
The report outlinjng the results will not identify any individuaI firm. either in the text of the 
report or the tables. Drafts of the report wi)) be sent to the Canadian Association of Metal . 
Finishers for review. Final copies of the report wiJlbe available uponrequest from: 

Mike Barré 
Regulatory and Economic Affairs Division 

Environment Canada 
(819) 953-2054-

Company Identification ••• 

.. It is notnecessary to identify your company. However. ifyou would like to participate in any 
fo))ow-up work on how environmental regulations may aff~ your Company, please provide the 
folJowing information. . 

Company: 
Address: 

Telephone: Fax:. ________ _ 
Contact: 

For Assistance or Comments ••• 

Any questions or comments on this questionnaire cao be directed, anonymously or otherwise, to: 

Ken Watson 
Apogee Researcn 
(416) 971~7201 
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Socio-Economic Pœfile o( the C""di,n M,t,' Bnishing Industry 

1. Please check any metal finisbing processes used in your operations. 

Mecbanical debuninglsandbJasting 
Hot dip galvanizing 
Electroplating 
Electroless plating 
Electrocleaning 
Anodizini 
Alkaline cleaning 
Acid pickling 
,,"cid bright dipping 
Stripping electrodeposits 
·Etchîng 
ChemicaJ conversion coating 
Electropolishing 
Electronic-component operations 
Other (specify): 

2. Did youcheck any of the above metal fmishing processes? 

IFYES 
IF NO 

Please continue the questionnaire . 
,Please retum the uncompleted survey to Apogee Research 

3: Are any of the following substances used in the metal fmishing processes ~fyour plan~? 

Cadmium 
Chromium 
Copper .-

Lead 
Nickel 
Zinc 

4. Did you check any of the above substances? 

IFYES 
IF NO 

Pleél$e complete theremainder of the questionnaire 
Please retum the uncompleted survey to Apogee Research 

_1 



Socio-Economic Profile of the Csnsdisn Metsl Finishinq IndiJstrv 

s. ln what" province(s) are your metal finishing operations located? 

6. ,How would you descn"be your metal finisbing operations? 

Job Shop 
Captive Shop 

7. How would you describe the ownership of your company? 

Single-Owner/Operator 
Pannership 
Corporation 
Other: _____ .-.;.. __________ _ 

8. Over the last five years (1988-1992), how many workers-have been employed in your 
metal finishing operations? 

Type of Employee S-Year S-Year S-Year Current 
Average Higb Low 

Production Full-Time 
Workers 

Part-Time 

Administration Full-Time 
Workers 

Part-Time -
Total 

A -"4 

r.1 

1 
1 
1 
1 
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1 
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1 
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$ocio'-Economic Profile of the CsnsdiBn Metsl Rnishing Industrv 

9. Please check any materia1 recovery/recycling practices usee! in yOUr operations. 

10. 

11. 

reuse of rinsewater 
evapormon 
ion excbange 
electrolytic recovery 
reverse osmosis 
electrodialysis 
ultrafiltration 
drag out recOvery 
longer drag out lime 
odner: . 

Do these recovery/recycling practices: 

Iower the operating costs ·of your plant? 
. generate revenue from the sale of recovered materials? 

YES NO 

Please check any barriers preventing increased materialrecovery/recycling in your plant. 

.•. Possible Barrier 

Technical Knowledge 

Cost Constraints 

Space Constraints 

Lack of Markets for Recovered Materials 

GovemmentRegulations 

Other (specify): 

A - 5 



Socio-Economic Profile of the CBnBdiBn Metal Finishinq Industrv 

12. Please identify the major sectom your metal finisbing operations serve: 

13. 

14. 

, S of Total Sales 

Auto Parts ~ 

, Steel Strip Mills ~ 

Pole Hardware and Hcavy Steel ~ 

Hardware ~ 

Electrical Appliances % 

Wire'Goods % 

Plumbing Fixtures ' , % 

Electrièal Equipment % 
'. 

Fumiture % 

Electronics % 

Printed Circuit Boards '% 

Engine and Wom Parts % 

Hollowware and FIatware % 

lewellery % 

Construction % 

Military % 

Aircraft % 

Other (specify): % 

Wbat percent of your total sales are accounted for by your larges! three customers? 
% ---

Approximately what percent of your total salés are exported (either by your company or 
by your customers)? % 

A - 6 
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Socio-Economic Profile of the Csnsdisn Metsl Finishinq Industrv 

IS. 

16. 

17. 

Wbat are the major trends affecting·the markets for your metal fin;sh;ng services? 

How do you expect the size of your markets· 10 change over the next five years? 

Inciease by more than 10 % 
Increase by 1 % .to 10% 
No Change 
Decrease by 1 % to 10% 
Decrease by mQre than 10% 

Is pressure from foreign competitors important to your coinpany's competitiveness and 
fmandaI stability? (YIN) _ 

If yes, in what countries are these competitors located? 

A-7 



Socio-Economic Profile of the Csnsdisn Metsl Finishinq lndustrv 

18. Please rate the following factors in terms of their importance 10 the competitivcness and 
financial stability of your metaI finishing operations. For eachfactor, place a check in 

. one column. Rank DO more than S factors as MOst iinpOnant. 

Factor Most ImpoltaDt Not Very . Not At AlI 
Important Important Important 

Scarcity of Qualified Labour -

Wage Rates and Benefits 

Increasing Cost of Materials 

Access to New Technology 

Ability to Raise Investment Capit3J for 
. Production Equipment 

Ability to Raise Investment Capital for 
Pollution Control Equipment 

Ability to Obtain Operating Credit 

Ability to Achieve Economies of Scale 

Ability to Meet Quality Control 
Requirements 

Long-Term Decline in Cùstomers' Activity 

Short-TermDecline in Customers' 
Activity 

Location of Customers· 

Interest Rates 

Exchange Rates 

Interprovincial Trade Barriers 

International Trade Barriers 

Federal Tax Structure 

Provincial Tax Structure 

Access to Federal Subsidies 
, 
1 

... continued on next page 
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Socio-Economic Profile èf. the Csnadisn Mets! Finishing Industry .. 

Factor Most Important Not Very Not At AD 
Important impOrtant Important 

Access to Provincial Subsidies . 

Existing Environment RCguIatioDS , 

Other Govemment RegulatiODS 

Pressure from Environmental Lobby 
Groups. 

Pressure from Organized Labour .' 

Other (specify): 

Other (specify): 

If you have the time. and would lite ta provide any additional comments on the factors 
affecting the competitiveness .or financiaI stability of your firm. please attach a separate 
sheet of paper. . 

19. Please check the range in which your company's saIes fall .. 

Sales Range S-Year S-Year S-Year 1992. 
Average Low High Fiscal Year 

$0 to $Soo.OOO 

$SOO.OOO to $1 million 

$1 million to $2 million ... 

S2 million to SSmillion 

Over $S million 

A-9 



Socio-Economic Profile of the Csnsdisn Metsl Finishinq Industry 

20. Pleue check the range of your company's Innual investment in metal finisbing 
equipment, mac:hineIy and buildings. . 

Investment RaDge 5-Year 5-Year 5-Year lm 
Average Low Bigh Fiscal Year 

$0 ta $SO,OOO 

$SO,OOO to $IS0,OOO 

$IS0,ooo ta $Soo,OOO 

Over $7S0,OOO 

21. Approximately whatpercent of annualinvestmentin your metal finishing operations is 
devotedta environmental protection? _ % 

22. For the following annual ratios, please indicate your company's five year average (1988-
1992). 

Ratio. Defmition 5-Year 
, 

. Average. 

Retum on Sales After Tax Eamings + Sales 

Cash FlowlTotal Debt (After TaxEamings + Depreciation) + 
Total Debt 

Retum on Assets After Tu Eamings + Total Assets 

Total DebtITotal Assets Total Debt + Total Assets 

A., 10 

'1 
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