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- lNTRODUCTlON , . | )
| lntematlonal Busnness Machines Corporatlon (lBM) was given its initial zmpetus by Thomas
: J. Watson ‘Sr. in Endicott, New York. in 1915, as the new presrdent of the Computlng Tabutatmg- .
: Flecordmg Company. hlS concepts for busmess success marked the begmnlng of the firm's growth

He changed the company s name to IBM in 1924 asa retlectron of the growth achleved up to that 7 '

b

time. .
‘ =% s growth was sustanned and contrnuous from that penod on. The excellence ot rts
accountmg machines was responsrble forits success up 1o the start of World War 1i, which brought
’ about a product change from busmess machmes to ordnance ‘In 1946, lBM helped to initiate the
- age of electromcs through the rntroductlon of its first commercxal electromc computer. Today, the
company |s pnmanly a manufacturer -and marketer ofa tull range ‘of computing mformatlon equrp-
" | ment and. sottware with sales revenues in 1991 of approxrmately $65 brllron .
: IBM :s now aggressnvely workmg toward improving both rts competmveness and eﬁrcrency
.Work force reductlons have been accelerated to reduce operatmg expenses The general product

.. line has been strengthened and a senes of strategro alllances have been announced with firms
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such as Apple Computrng, Motorola Slemens etc. In addrtlon IBM contlnues to build upon its
. posrtron as an lndustry leaderin the areas of research development and engmeenng

- ’ These changes were made in reoognrtron ot the tact that the information technology industry
is currently undergorng a tundamental transmon Thrs transrtron is charactenze-d by raprd techno-
:ogrcal advances shorter product lrte cycles growth ot software and services, and :ncreasrng ‘
competmon As a result IBM will change froma srngle vemcally rntegrated very complex worid- .
wide enterpnse to one of mcreasrngly autonomous busmesses Each business empowered with
varying degrees of mdepenclence wnll be tocused and responsrble 10 its markets " (IBM 19Cl1
Annual Report p 35). ‘ :

THE REGULATORY ENVIRONMENT .
The Pollutron Preventron Act of 1990 establrshes pollutron preventron asa natlonal objec-

tive. The Act notes that:

. - There are srgnrhcant opportunrtres for lndustry to reduce or prevent poliution at
. ‘ . the source through cost-effective changes in production, operation, and raw
‘ ' materials use. The opportunrtles for source reduction are often not realized
L because existing regulatrons and the industrial resources they require for
complrance focus upon treatment and disposal, rather than source reduction. .
 Source, reduction is fundamentally ditferent and more desirable than waste
management and pollutron control.

Manutactunng firms are rmpacted by the above Act as well as other tederal envrronmental
*  laws, such as ‘the Resource Conservatron and Recovery Act Toxrc Substance., Control Act the
ﬁClean Air Act and the Clean Water Act. o . . '

oo : Because of mcreasrng demands by thts complex regulatory system whlch lncludes state

T and local laws as well, the cost to U. S mdustry is escalatmg raprdly The projected annua! cost of
compliance w1th hazardous waste controls alone IS expected to exceed $12 billion by the end of this
. decade Thrs will be double the arnount spent tor such complrance in 1991 Cleanmg up hazardous
waste sites wrll add another $8 brlllon annually by 1999 wrth an added $5 brllron needed to clean up
leaking underground chemical/petroleum storage srtes ‘ ' '
Expanded coverage of exrstrng laws on Natronal Amblent Air Qualrty Standards and toxtc air

emissions wrll likely hasten the renovatlon of some manutactunng tacrlrtles However many older

plants are llkely to close as thetr revenue productron potentral tall" below the c:ost of clean»up

Rl
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,.'In this case, the sp'ecifio Environmentat Protection Agency Regulatfon for-Solid-Waste. 40 .
._ ) Cf?R 258, “Criteria for Municipal Sot_id Waste Landfftlsf‘ 'applied and could not be 'met. gi,ve_n the ’
amount of' chromium oo‘mained in the waste sludge produeed by the oroblem manufacturing process
- (to be descnbed in detail ln the next section of this case). A more definitive and limiting part of the -
regufatrons ns 40 CFR 261, “Regutatlon for tdenttfymg Hazardous Wastes Agam the waste sludge
failed to pass the test because of excessnve chromnum leachmg potenttal
‘ The effectlve managenal approach for the future to all of tms niew legislation calls for anew '
approach Manufacturers can no Ionger wait to see what new regulatory requxrements will demand :
'In order to survive mthe changmg env:ronmental dynamnc of the rest of this decade they will have
to become much more proactlve This new strategy wnll call foran allrance between manufacturers
regutators and enwronmentahsts As is the lesson provtded in this-case, other firms wrll have to
Ieam that waste mmrrmzatron can be envrronm_entalfy aswell as oompetmvely sound.

‘ PROBLEM IDENTIFICATION ‘ | : ' .
‘In the evotutron of this case and asa matter of stated corporate pohcy, IBM is fully commrt-
 ted to the minirnization of the envrronmental |mpact from all of its various manufacturlng operations

Hazardous waste re_ductlon programs are in place throughout the firm to. .

" 1. Eftect waste reductron at the source.
2 -Encourage recycling.

** 3. Develop and rmptement waste treat_ment technologies. "

‘IBM’s Endicott, New York factlity has expanded its operations 1o inciude science centers,
research 'laboratories, vproduct de_velopment activities, and r'nanufactu'ring.' It currently emnploys
'fapproximatety 8,500 people_ and its'primary mission is to: L

Develop and manufacture technology packagmg
2 Develop sysfems software h

3. Manufacture bank systems.
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Composed of fwe million square teet of fioor space Endrcott is one ot IBM's largest plant-

lab sites. lts product line consrsts ofa vanety of computer processors, banking systems circuit.

* packaging, and prlnters ltis thrs |atter product series whlch serves as the focus of the case. More

specifically, a component part—pnntbands—of most ot the ampact pnnters manufactured at thls

location.

mpact pnnters have over two hundred component parts. Printbands are stainless steel belts,

which are used in most such prrnters Panels ol raw starnless steel, measuring one foot by five teet '

by 1/2 the thickness of a dlme from which ten pnntbands can be produced are used in the basrc '
nmanulactunng process described below. The resultant prmtbanda are approxumately 3/4 ol an inch
wide wrth ralsed characters for printing. The character sets on the bands are subject to change
based upon specmc customer requrrements .

The manufaclunng process used to produce pnntbands at the Endlcott tacility involves a
photohthographrc process in Wthh the stainless steel paneis are chemrcally machined using a
strong ferric chlonde etching solutron containing hydrochlonc acid. The waste material which results
from this chemncal reaction is a solutlon composed primarily of ferrous chioride.

The chemlcal process which takes place involves an oxrclatlon/reductlon reactlon in which
'the rron (Fe"-‘) jons are reduced, whrle |ron (Fe) is oxidized. The net product -of this reaction ls the -
formation ol or dlssolutlon of iron in the solution in the form of iron ions in the +2 oxrdatron state

called ferrous ions (Fe*2). “This reactlon may be chemlcally represented as:-

‘o +3 e T w2

Fe  + -2FeClg - = 3Fe Cl2
Stainless Etchant " Dissolved Steel

Steel C _ Spent Etchant

Typicaily, approxrmately $0,000 pnntbands are manulaclured annually through this process. -

_atthe Endrcott plant. In 1986 this chemical process consumed 158 300 gallons of ferric chioride

etching agent and generated 1 890 tons of hazardous waste sludge -along with 34, 200 gallons of.

concentrated waste etchant whlch was trucked off site for treatrnent pnor to its disposal in a landtrll ’

For each prrntband panel upto that period, 1.48 pounds ot matenal had to be etc,hed away

. from the surface to form the tinal product This waste matenal mcluded 1.24 pounds of lron 2
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pounds of chromium, and .04 pounds of molybdenum On the average 32 gallons ot the temc
chioride solution were req.nred tfor the etchlng of one print band panel This solutlon wetghed 400 5
pounds mcludmg 60.3 pounds ot iron.

The manutactunng process was a batch operatlon Etching machrnes were tllled with fresh
etchant solutron once a shift. .The etchant was heated to 130 degrees F, 15 pmts of hydrochlonc
acid was added and the etchant was balanced by the addltlon of water The operator started the
prrntband panels through the machlne and, because the etchlng solution was new, the bath's
oxldatlon reductron potentral (ORP) was htgh Thus the etch rate was swrtt for the flrst grbup of
panels to be etched.

As addmonal panels entered the solutlon the bath lost some of its etchtng power as the
chemrcal reaction took place. The operator had to keep adjustmg the conveyor speed to compen-
sate for this decrease in etchlng power. After 12 to 14 panels had been etched, the conveyor speed-
wouid have dropped to less than hall of the onglnal starting speed Thus the ethcnency ot the
process was dependent in large part on the skrll ot the operator to'make a hlgh qualrty product in .

’ an envrronment of constantly changing etchrng parameters

- At the énd of each of the three darly work shrtts the etching solution bath was dumped the
solutron-spray nozzies were removed the etched machme sump was cleaned clean nozzles were
rnstalled fresh etchant added and the bath heated up for the next shrtt Thls set-up operatlon
requred about two hours per shrtt to complete makmg rt a tarrly expensnve operatron in terrns of
both downtime and labor

:

The spent etchmg solutlon plus the, waste flow from the panel nnsrng operatrons was
dumped into the site waste collectron system for treatment Thls waste was pumped to the tacrllty s
waste treatment plant where the soluble iron ions were converted to a preclprtate by combmatron
wrth hydroxide ions, the usual practtce used in treating. heavy metal wastes This treatment resulted
in clean water, which could be safely drscharged and a sludge whrch was hauled away from the
plant in large containers by a vendor and disposed |n a landtrll at some consrderable expense. At
that time, the plant shlpped its waste to a specrlrc locatron in. Quebec where it was forrnulated into a
non Ieachable stabrlrzed matrix pnor to burial.

The waste etch solutron contarned a large quantrty of hydrochlorrc acid, which made its

extremely corrosrve Thrs acid was neutrallzed via' the addrtlon of a hydrated lime slurry solutlon All

[
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n (99. 9%) of the metals end up in the precrprtate As noted the chemrcal oompo.lrtton ot the sludge is -
ferrous chioride. It also includes a resrdual of the chromium deposrts contained inthe starntess
steel, which was etched away in the chemlcal reaction. Thls metal is the component which classi-
fied the sludge as “hazardous™ and added to its dlsposal cost ' '
Dunng the second quarter ot 1986 the productlon of 80 pnntband panels per day created

excesswe demands on the waste treatment plant equrpment The sludge processing equipment

| slmply could not keep up wrth tﬁe waste etchant output As an expedlent altematlve the etchant

+ which could" not be processed on srte was hauled |n tank trucks to outside vendors for treatment
o About ten Iarge tank trucks ot such matenal were removed trom the plant that year—agam at ‘

i

consrderable expense i

Envrronmemal engineers at the Endrcott plant were aware at ‘the time that ferric chloride
solutlons had a market that was readlly avallable At many sewage treatment plants in the region,
such a solutron is injected into the treatment process as an ald to accelerate fiocculation. They
pursued this aiternative optron as an attractlve means of dlsposal Untortunately, the chromium
content of WP solutlon caused it to be unacceptable tor any altematlve use appllcatron

' As noted, the above mahufactunng/treatment/drsposal process was utlhzed in 1986 and tor
at least 15 pnor years. Demand projections for pnntbands from 1986 to 1991 showed a sharp

increase. Such an rncrease would normally requrre either:

1. Additional sludge handling equipment to be installed at the plant's waste treatment
sieior o ' o
C2. An mcrease ln ott srte waste treatment/drsposal dependency (1991 prmtband

productton plan volumes would necessrtate a 300% increase. )

In late 1986, thls complex problem srtuatron was brought to a head A chernlcal outage
occurred on the terric chlonde supply system which resulted in a pnntband productlon shut-down.for
‘several days Thrs shut-down occurred at a ttme when some cntlcal pnntband orders were betng

processed Thls shortage served to helghten management s sensrttvrty to the chemrcal supply/

- waste generatlon problem : socrated wrth thls manutactunng process

Management s response 10 the above cntlcal srtuatron was 10 lmmedrately appornt atask
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" ‘ torce to directly addres's this prvo_bl_em#. .Th,e task‘torce was charged to:-
1. Ensure adequate virgin ternc‘chloride,storage capacity to prevent _manutacturing
~ interruptions. o N ' "
. 2. Increase the conservatlon practlces ot temc chlonde in the manutactunng cycle
3. Enllst engmeenng groups throughout the company toinvent a process to’ regener-
-ate the temc chlonde solutlon used to manufacture pnntbands (m line with the

basrc IBM site strategy ot waste mmlmtzatron)

‘ ' " Since the volume ot ternc chlonde etchant was so great and the waste tormed in the
i pnntband manutactunng process was so volummous the mcenttve to lnvestlgate the vanous meth-
ods of eﬂectmg terric chlonde etchant regeneratron was consrdered to be not only justrtlable but
|mperatrve ' ) '
All chemical ‘reactions are reversnble However the ease and cost of reversrbltrty varies -
kudely, dependlng upon the chernlcals mvolved ln the case of the ferric chioride etching solution, it h
. was recognized that’ vanous methods exrsted whrch could be utrhzed to reverse the chemical
' process and retorrn the rron (Fe’°) ions trom the spent etchant. However it was also clearly under-
“stood that regeneratlon of the etchant was the. only alternative whtch could result in a srgnmcant
R ‘reduction in the volumes of etchant used in the manutactunng process and the waste created by _
,thatsameprocess S T B .
lnherent in all of the regeneratron processes examlned up to that time was the useof = . :
extremely reactlve hazardous, and toxrc chemlcals or electrlcal energtes which’ were extremely a
high. Chemrcals SuCh as r'n.on'te gas, hydrogen peroxrde sodlum chlorate, and other strong oxi-
dants were often employed Anhough eftectrve in regenerating ferric chlonde etchant, personnel
‘ satety woutd aimost certalnly he at.risk when chemlcals of thls nature were employed '
‘ y ' Rather than place its employees tn ahazardous rnanutactunng environment Wthh em- S
' _ployed such strong chemtcals (specrtlcally, the three c:ted m the above paragraph), IBM scxenttsts

and engtneers decrded lo mvestlgate three strategtc problem solvmg altematrves
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1 Creatron ot an electrochemrcal process ot regeneratton via as yet undeveloped
equrpment o ‘ L
2 The m;ectlon of ozone gas into the temc chlonde solutlon durlng the manutactur-
' ing process -
3 The use of air oxldatlon as the regeneratlon agent :

5

A The Electrochemlcal Optlon

ThlS optron was lnltlated at the behest of the Envnronmental Englneerlng Department at the
IBM Endlcott plant The management ol Pnntband Manulactunng was provrded an m-depth briefing’
-of the srgnrtlcant |mpact ot thelr etchlng process on the site’s waste treatment systems. ln order to
show good taith m addressmg thls concern Pnntband Manutactunng management sponsored and
funded the electrolytlc process as part of the Endnoott Technlcal Development (ETD) organrzfatlon s
annual budget for development prolects '

A hugh rank:ng member of the ETD organlzatlon had pnor expenence wrth an electrolytlc
process, and he assigned the investigation of thls option to an employee with whom he shared the
responsibility for its development An aggresswe approaoh was taken, which projected enormous
waste volume reductions. Progress was presented in highly techmcal terms at monthly develop- )

ment status meetings. '
in presenting the resutts of this option, many negative reférences were made to the Oione .
“ optton—-whlch was not benng developed at the Endicott plant and, as a result, not represented at
| 'ﬂthese meetlngs When rebuttals of arguments agalnst the Ozone optlon were presented, Endlcott .
ETD management oountered that the sort of oorrpetmon presented by thls (the Ozone) optlon was _
i not benel:cral to the Electrolytrc optlon and shouid not be pursued Consequently, only vrable test . -
results were reported at these meetlngs wrth development prolect assessors being led to believe

that everytest was suocesslul

B. The Ozone Gas Optlon

lee the Electrolytlc Optlon the Ozone approach to agent regeneratlon was sponsored by
Printband Manutactunng management. It was mmated via a paper presented at an 1BM technology-

based meeting, authored By a dévelopment chemist at the East Fishkill, New York, plant. His’
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etchant regeneratlon system was m the process of being tmplemented at that locatton aﬂer months
of testing and approvals. Like. the Endtcott plant,the Fishkill process mvolved a ferric etchant

Pﬂntband Manufactunng management only became aware ot the proposed Ozone regen-
eration system afterthey had already authonzed the Endtcott Technology Development organtzatlon
to lnvestrgate the Electrolytrc optron ETD had already been prov:ded the tundmg for its acttvmes
and no funds were avatlable to support the Ozone option development ettorts wrthout a consrderable
loss of “tace

_ The Ozone optlon development team at the East Flshktll locatlon wanted very badly to sell
its system elsewhere, and so had agreed to do the development testtng at-no cost to Pnntband
Manutactunng management Some rmmmally valued equnpment was made avallable to the Ozone
process developers and it was returbtshed for use- atthat locatton

lnlrequent tnps were made to visit the Ozone pro;ect by Prtntband Manulacturmg engtneer-
ing personnel for leasrbtltty and rev:ew purposes. Two or three deveiopment status memorandums
were weekly transmitted to the Endrcott tacility. All testmg and results continued to be favorable. No
unsuccessful test results, of whtch there were a number were ever reported dlrectly to Endicott, nor

was the development chemrst free to travel to that locatton 10 dlrectly report progress-and status.

c. The Alr Oxldatlon Option
Early in 1987, two Pnntband Manutacturmg engineers. and an Envrronmental Englneenng
acquamtance began work at the Endtcott tacrltty onan idea being used in the copper etchmg pro-
cess areas in the plant They tnvesttgated the rnjectlon of compressed air tnto the ptpmg loop
through which the etchant was crrculated dunng etchtng Thls rnethod worked with some degree of-
success wrth cuprlc chlorrde etch systems but chemlcal thermodynamtts dld not appear to favor a
simiiar promise tor femc chlortde

Etchant conservation practlces were lmrnedtately lmplemented to

1. Monrtor the etchant bath thru-put to better deftne bath Me and ensure complete
bath exhaustlon pnor to dumplng to the treatment/dtSposal process
2. Modrty a preltmmary step in prmtband manutacturmg called “flash etch" to de-

crease lerrlc chlonde consumptlon

v
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However wrth a mrnrmal rnvestment of both trme and caprtal the engrneers were authorrzed

- by Pnntband Manutactunng management to set up a prlot test system usrng oompressed arr onone

ot three te ‘ c chlonde etchers m the manutaclunng area The net result ot the prelrmmary tests for

table 17% decrease in the volume of the etchant requrred in

000 system was a

the efch process Most of the components of thrs air oxrdatron system were either used donated

from inactive systems or fabricated on site to expedrte tnstallatron

These six month te st | results and the consequent savrngs were srgnrfrcant enough to warrant ‘

il

lmplementatron of srmrlarsystems on two new etchers berng mstalled at that time (at a total cost tor
all etchers ot less than $50 000) Thrs mvestment was readrly recouped through chemrcal and
waste volume reductrons The retum was over 130%. and the payback penod was achleved in
about nine months. As a result no turther oft-srte treatment of'the lerrrc chlonde waste would be
necessary o - ‘ )
Addrlronally. planned tollow-up testrng, employrng oxygen enriched air and pure oxygen
was conducted in 1988. The net result of the oxygen testmg was system whrch would regenerate

etchant at a rate whrch matched normal productron requrrements Etchant regeneratron could now

be carried out ina workrng etcher at such a rate that no fresh etchant was requrred to maintain the

. etchrate., The pnntband panel conveyor could be set at a standard speed thus reducrng operator

trme and expense and srmplrfyrng the etchrng process

. "These tests came at a very cntrcal moment An equrpment problem on the bulk ferric.

‘ chlonde system miade it lmpossrble to pump vrrgrn etcham trom erther of the two 5 000 gallon bulk

supply tanks to the etchers Thrs would have shut down productlon tor several days had it not been

for the (then) pilot. oxygen regeneratron system rn place Manutacturrng contrnued on an uninter:-

. rupted basis unng the penod when thrs pun’prng tarlure was bemg corrected

These test results were pr to“ management and caprtal funds were made avarlable |

fo enhance and upgrade the rnrtral arr-oxr 1zrng systems to the more eﬁectrve oxygen systems

: Oxygen generators were rnstalled and the regeneratron of ferric chlonde etchant was fully opera-

tional in October of. 1989 three months ahead of schedule. . Further testing was being conducted on

thrs process at the very same trme that the Ozone and Electrolytrc optrons were still berng devel-

‘uoped Addrtronally a patent applrcatron was frled and remarns actrve today

. No toxrc or hazardous chemrcals were employed no exotrc sophrstrcated equrpmem

10
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requiring a trained staff of maintenance personnel was necessary, and operational costs were -

’

" minimal. ‘ ) » . B ’ ' : L
‘ ALTERNATIVE TECHNOL_OGY COMPARI'SON' '
" * Technology Pros A . Cons - .
.. "Qzone . Fast reaction .- Highly reactive S
S - Complete regeneration " Toxic as by-product L
‘Developed at IBM - Filtration may be required .
‘Being pilot tested . - - Cost estimate set at $650,000
, . Reaction by-product is water . o S
" . Process in-muttiple use - o ) : ’ ’
applxcatlons _
Electrotvtic Proven feasibility in labs . No full-scale operating system
‘ : - Complete fegeneratton ) - Labor intensive .
, Developed at 1BM _ High'electrical cost and usage
- ‘ High voltage hazard i .
Cost estrmated at $650 000 (Plus) ' .
Oxygen : ‘Prov';en‘ feasibilty v Slow reaction )
Developed at IBM 5 No successtul operatlons
Fittration not.required - Potential for full regeneration not known*
Minimal labor invoived .- 1BM would be first application
Low operating costs: r .
_ Easy installation’
‘ Actual cost- $1SO 000
'Snuatron at the mmatlon of the testmg of this optlon

- THE DECISION PROCESS , A
' The Oxygen Optlon was ummately approved on economic grounds Since it was not devel—
oped by the Endlcott Technrcal Developmem orgamzanon some of the ties to that unit were severed
_as aresult of this decrsron ‘ ' _ |
‘ ) The “wmnmg system was easxly implemented by making simple hookups to replace plam
i ' N compressed air wnh oxygen generators While some bugs had yet to be fuily worked out of the
- : f system Pnntband Manufactunng managemem was satisfied with rts overali effectrveness The
. approval for purchase mstaltanon and testrng of the full ‘system was not shared wnh the Ozoneand
. the Electrolytlc developmem teams at the time the go ahead" decision was made—on the grounds .

that the “polmcs were not right..

11
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‘ The air oxldatton option was a umque method of ternc chlonde regeneratron developed and
lmplemented utlllzmg a simple combination of readlly available hardware and a non-tox:c gas
-(Oxygen) The final retum on investment (ROJ) was over 185%, wrth a four month payback penod
The enture systemn was actually paid tor in the savings associated wrlh virgin chemical and waste
costs experienced during the engineering pilot testingperiods for this project. Because of the’
reduced vrrgln ferric chloride demand the addrtuonal bulk holdmg capacrly was never required. |
Addmonally, thlS system is now belng mstalled to replace regeneratron methods on other etch
systems at the Endicott plant _ ‘ ' T
Thls new regeneratlon system requnres mlnimal mamtenance and’ repalr actlvrty as well as

very mtrequent operator attentton The cost savrngs and envuonmental benefits, in terms of reduced o

volumes of solid, hazardous waste for landflllmg, continue with every pnntbancl produced today.

CONCLUSIONS

In 1891, only 4, 122 gallons of ferric chioride etchant were consumed in the printband
manutactunng process. This resulted in only 78 tons of hazardous waste sludge shlpped toa
landllll Thts represented a productlon normallzed reductlon of 94.2% in etchant use and a 80. 8%
reductlon in the hazardous waste genefated by thts manufactunng process

A total syster to support the oxygen regeneratlon optton for alt pnntband manutacturlng
etchers could be purchased and mstalled tor less than one quarter the cost of erther the ozone or
the electrochemlcal altematlve methods still jn the developmem stage. The mherent risks to person-
nel assocrated with those two options were thus avoided. _

it lS understood that wrthout management s commltmertt to conttnumg developmem ettorts
a prOject such as this would never have reallzed its full potential. lt is the never-endlng quest to .'
contlnually improve on exrstmg processes that can sometimes lead to dramatlc advancements as "
evidenced in the case presented. ‘ | '

) Waste minimization at IBM Endlcott is not a targeted actrvrty that is done on a pencdlc ,
basrs Rather it is the daily actuvrty for many ol the engineering and manufactunng personnel on

" that site, and at all other IBM manufacturing tacrlmes New waste minimization opportunities are

identified and tracked at hlgh levels ot management 1t ls this constant focus that has aided IBM 10

s:gnmcantly reduce its waste volumes ln the past few years

12
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mmooucnon o .
’ - As a matter ol corporate polrcy, the 1BM Corporallon is commttted to the mlnlmlzatlon of the
- envrronmental impact lrom all of its various manulactunng operallons It has hazardous waste
reductlon programs in place to: o

1, Elfect waste reduction at the 'so'urce. o - -
2. Enoourage recychng B . -
B 3 Develop and mplement waste treatment technologles
Increasmgly restnctzve and expensrve envrronmehtal regulallons on the tederal state and
-‘local levels call for pro- actlve measures on the part of the managemem inall rndustnal sectors. Thls -
case demonstrales the mnovatlve approach taken by englneers at lBM s Endlcott New York tacility-
in crealmg a successtul SOIU‘llOﬂ fora corrplex problem whlch was both operatronal and envrronmen- '

tal in nature.
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OBJECTIVES
The pnmary goal of thls case lS to provrde the basrs for the assessment and comparigon of

strategic solutron altematlves for a complex operatronal/envtronmental problem These alternatives
must be analyzed; therr long-term vrabrlrty examined; and the decision process employed for prob-
lem resolutron purposes assessed. In addition, the criteria employed in that decision process, to

select one option over the other two, should be clearly understood by students using thts case,.

_CASESYNOPSIS S '
“ One of the components whrch IBM produces atits Endlcott New York manutactunng/

research tacrlrly rs pnntbands These are stalnless steel belts, |mpr|nted with raised character sets
to meet specrtrc customer requrrements whlch are mstalled in many IBM |mpact printers. In raw -
‘metal form, pnntband panels are etched ln a bath ol strong ferric chlonde/hydrochlonc acid solution’
to ren'Sove surface rmpurmes The resultant chemlcal reactlon process annually consumed (ll’l 1986)

almost 160, 000 gallons of the ferric chioride etchant and generated 1 890 tons of hazardous waste

sludge along wrth 34 200 gallons ot concentrated waste etchant whrch had to be trucked off site for |

treatment and dlsposal
The costs of the vrrgrn etchant treatment, and dlsposal were on the rrse The plant sown
waste treatment tacrlrty, at tull capacrty could not treat the by- product waste ot this manutacturmg
~ process (hence, the need to truck a large pomon off site). A shortage of the etchant in the reter-
enced year cédused a production shut-down for two days, resultmg in management's creatlon of a ‘
task torce whrch was charged wrth the responsrbrlrty ol resolvrng that type ot productlon problem and
its contnbutmg elements as soon as possrble
Three teams of engmeers began to address thls operatlonal/ envrronmental problem srtua-
tion via three technical aiternatives. Al three were desrgned to regenerate the ferric chlonde etching
agent durlng the manutactunng cycle, and, in addition, mlnlmlze the hazardous waste produoed by
) that same productlon process Electrochemlcal ozone and alr (Oxygen) regeneratlon options’ were

rnvestlgated srmultaneously

Whlle each of the three possuble solutlons for the problem had its supporters and detractors

in an lntemal operatlng envnronment ol mtra-orgamzatronal oompetrtron the latter attemative began

¥

"to achieve a recognlzable degree ot suocess in rts pllot test stage It was eventually selected by top
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management as the solutlon it proved its capabtlrty to almost completely regenerate the ternc
_chioride etchant thus reduetng a ma]or hazardous waste treatrnent/rernoval problem

No toxic chemlcals were employed whlch would have moreased employee nsk No sophls-
ticated equipment, callmg for a trained staft of malntenance personnel ‘was neoessary Operatlonal
costs were minimal; and caprtal cost tacrlrtatson was tar below that level expected for the rrnplemen-

tation of the other two optlons

counsss AND LEVELS : .
' This case is desrgned {o be used by undergraduate students (semors) in courses whlch deal "
. with Enwronmental Strategy, Pollcy Formulation, or Business Policy. .Students at that level should
. be well able to apprecrate and thoroughly analyze the posmon of IBM in this srtuatton The case can
aiso fit an MBA- level course by the same trtles Students on that: level would norrnally be expected
‘ to provrde more sophtstrcated assessments of the tlrm S strateglc choices and its decision process
. SUGGESTIONS FOR USING THE CASE ‘
' 1BM engmeers and management are faced w-th an rmmedlate need to ensure both the
contmurty of manutactunng cycles tor pnmbands and the reductlon of a costly and envuronmentally
crmcal waste problem (which is a drrect by-product ot this productton process) The two aspects ot
this problem are mterdependent M the lernc chlorrde etchant can be eoonomlcally regenerated ie.,
the chemtcal reaction in the manutactunng process reversed then a large portlon of the waste
treatment/disposal issue will be resolved in good order
The case provldes an opportumty for students to analyze a busmess srtuatron (stabrltzmg
productton operatlons) whtch is complrcated by its envnronrnental impact. Classroom dtscussron

P

should tocus on, but not necessanly be Ilmrted to, questions such as

1 What controls should have been in place to prevent the types of manutacturrng
shut-downs caused by limited temc chloride storage capaclty on srte’?

2. What other chorces dld 1BM management have avallable toit (other than the three
options cited)?

3. What were the: basuc decrsron crrterla (trve or more) which couid have been used




Agent Regeneratlon and ‘ ‘ o - Doc # 93-1
Hazardous Waste Minimization ' : .

~

by management to compare the three strategnc: ‘altematives chosen tor exami-

nation?

. 4. What pollotes/procedures could be suggested to reduce any negatlve overtones of

intra-firm competmon in the examlnatron of the three optlons chosen be man-
agement as poss:ble solutions? L '

5 What lessons canbe leamed trom the successful process adopted'7

6 What are other appltcattons for thus solutton approach which rmght be consrdered

by both IBM management and by other ftrms’?

§

ANALYSlS AND EVALUATION

Problem tdentmcatlon on the part of students is not necessary The case spells this actrvrty
out in clear detail. The mterdependency of the two basic issues should however, recelve senous
appralsal This process should bring students to the conclusnon that priorities cannot be seton
these issues; i.e., this is not a senes event Both issues must be addressed in paralle! in order to ’
achieve a successiul solutron

' During the evaluation ot the three strateglc options chosen by'management for consider-
ation, students should ‘be expected to employ some combmatton of the tollowmg (among others)

torrns of analysrs

. SWOT
Cash-Flow
Risk

-

' Cost-Beneti_t

R A

Critical Incident

“ lncreasmg the on- srte storage capactty for the temc chlorlde etchant may be a reflex recom-
mendation on the part of many students “This would indeed resolve the problem of manufacturing
process contlnurty However, it is, at best a tactlcal resolutton for a strategic problem, and can be .
considered a form of short-terrn sub-optlmtzatlon The cost mvolved with such a recommendation

may be uneconomlcal when related to the rising costs of waste treatment/dlsposal which are not
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‘addressed by thls proposal

Somé consuderable classroom drscussron shoutd be devoted o the regulatory issues
involved and the envrronmental responsrblhtres of any company (not ;ust IBM) As noted, waste

treatment and drsposat are expensrve and these costs are escalatmg In addrtron the “treatment” of

'waste rnater.ats usuatly means that the waste has been made less toxrc or ]ust safe waste How-

‘ever some form ot waste must stifl be dlsposed of.

» . The current locatlons tor that purpose may not be as secure from an envrronmental point of . i
vrew nas one may think. Other attematrves wrll have to be mvented in the future. The proactwe

approach employed by IBM may | be a modet tor other flrms to tollow in the context of the pollutlon o

preventron emphasrs of thiis case
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