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1 Overview and ExecutiveSummary

Dueto anextensive public relationscampaignorchestratedby anindustrytradeorganization,theInforma-
tion TechnologyAssociationof America(ITAA), a rashof newspaperarticleshave beenappearingsince
early1997,claimingdesperatelaborshortagesin theinformation-technologyfield. Franticemployerscom-
plain thatthey cannotfill many openpositionsfor computerprogrammers.1

Yet readersof thearticlesproclaiminga shortagewouldbeperplexedif they alsoknew thatMicrosoftonly
hires 2% of its applicantsfor softwarepositions,and that this rate is typical in the industry. Software
employers,large or small, acrossthe nation, concedethat they receivehugenumbersof re’sume’s but
rejectmostof them without evenan interview. Onedoesnothave to bea“techie” to seethecontradiction
here.If employerswerethatdesperate,they would certainlynot behiring just a minusculefractionof their
job applicants.

Thehiddenagendaof theITAA public relationscampaignturnedout to beto leverageCongressto increase
theyearlyquotaof H-1B work visas,underwhichemployerswereimportingtensof thousandsof program-
mersto theU.S.eachyear. Thecampaignsucceeded,with PresidentClinton signingthe increaseinto law
in October1998.Yet in 1999theindustryhasbeencalling for evenfurtherincreasesin thevisaquota.

1.1 Summary: Frequently AskedQuestions

I am frequentlyaskedquestionsrelating to variousindustry lobbyist claims. Following is a list of such
questionsand my answer. The readeris urged, though,not to simply readsucha coarsesummary, but
insteadreadthis documentin its entirety, asthis is a highly complex subjectwhich cannotbe reducedto
“soundbites.”

Note:Citationsfor all statisticsandquotesgivenin thissubsectionareavailablein thebodyof thispaper.

Question: Wehear somany conflicting claimsabout whether a high-techlabor shortageexistsor does
not exist. How can wepossiblyevaluate thoseclaimsourselves?

Performthissimplefive-minuteexperiment:

Justcall any firm which hiresprogrammers—alargefirm, a smallone,new, old, any location—andtalk to
theHR Department.Ask themif it is truethatthey rejectthevastmajorityof their programmingapplicants
without even an interview. After they confirm this, askthemwhy they do this, andthey will saythat the
vastmajorityof theapplicantsdon’t have somenew softwareskill settheemployerwants,eventhoughthe
applicantshaveyearsof programmingexperience.

Hereis whatyou will have learnedfrom thisexperiment:

� The industrylobbyistsareincorrectwhenthey claim a lack of “bodies,” i.e. a lack of peoplewith
programmingexperience. What they really mean(someinsincerely, somesincerely)is a lack of
programmerswith work experiencein a specificsoftwareskill, saytheJavaprogramminglanguage.

� Theindustrylobbyistsareincorrectwhenthey claim theschoolsystemneedsto producemorepro-
grammers.The technologychangesextremely rapidly, so it will alwaysbe the casethat the vast
majority of programmersdo not possessthenewestsoftwareskills—nomatterhow many program-
mersthe schoolsproduce. (Note that it will not work for a older programmerto takea classin a

1Our focuson computerprogrammershereis explainedin thesection“Reasonfor theFocuson Software.”
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new skill; theemployersinsistonactualwork experiencein theskill.) Producingmoreprogrammers
would justgiveemployersmorepeopleto reject.

� Theindustrylobbyistsareincorrectwhenthey claim that they only wanta temporaryincreasein the
quotafor foreignprogrammerson H-1B work visas,while theeducationalsystemworksto produce
moreprogrammers.Theclaimed“shortage”will bepermanent.

Question: The industry claims that H-1Bsare paid the fair “pr evailing wage.” Is this true?

No, it is not true.

In October1999,SusandeFife, CEO of womenConnect.comof McLean,VA, testifiedto the Senatein
supportof higherH-1B quotas.Shegave theexampleof a new graduateshehadhiredin 1998asa system
administrator, a Mexican nationalwho had just graduatedfrom a U.S. school. Ms. deFifeemphasized
thatshefound this workeronly aftermonthsof exhaustive searching.Yet a subsequentinquiry underthe
Freedomof InformationAct (FOIA) by RobertSanchezshowed that deFifewasonly payingthis person
$35,000peryear—whenthenationalaveragefor new graduateswas$45,000!

Similarly, JohnHarrison,CEO of Ecutelin Alexandria,Virginia, testifiedto the Housein March1999in
supportof anH-1B increase.He issueda pressreleasewhich said,

Somethingis wrongwhenyouputanadin theWashingtonPostfor asoftwareengineerandthe
only qualifiedapplicantsyoureceive arefrom non-U.S.Citizens,saidJohnHarrison,CEOand
co-founderof Ecutel,oneof thenation’smostpromisinghigh-techcompanies.

A FOIA requestlaterrevealedthatEcutelhadhiredseveralH-1B programmersatasalaryof $35,000,again
far below averagefor new graduates(andtheseworkersmaynothave evenbeennew graduates).

This is outrageous.Hereweretwo of thebestexamplestheindustrylobbyistscouldfind in claimedsupport
of theH-1B program,andyetbothof themwerein factpayingtheirH-1Bssalarieswell below average.

And yetbothdeFifeandHarrisonwroteontheirH-1B applicationformsthatthey werepayingtheprevaling
wage. How could this happen?The answeris that the prevailing-wageprovision of H-1B law is riddled
with loopholes,makingit extremelyeasyto hirecheaplaborwhile technicallycomplyingwith thelaw. And
asimmigrationattorney JoelStewartnotes,“Employerswho favor alienshave anarsenalof legalmeansto
rejectall U.S.workerswhoapply.”

As mentionedearlier, theDepartmentof Labor found that the vastmajority of H-1Bshave salariesunder
$50,000,while thenationalmediansalaryin this field is $60,000.And a DOL audit foundthat in 19%of
thecases,theemployerwasnotevenpayingthewagepromisedin thevisaapplication,againwhichoftenis
low to begin with.

Eventhehighly pro-businessWall StreetJournal, in anarticle(January8, 1998)whichhadclaimedthatH-
1Bsdonotadverselyaffect job opportunitiesfor Americanprogrammers,statedthatAmericanfirmsrecruit
abroadbecause“recruiting foreigntalentis cheaperthanhiring Americans,” quotinganAmericanrecruiter
of foreignprogrammersassayingthathepaysthem$20,000to $25,000lessthanAmericanswith thesame
skills.

And theequallypro-businessForbesmagazinesaid(May 31,2000):

Indianprogrammersworking in theU.S.on temporaryH-1B visastypically earn25%to 30%
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lessthantheir naturalizedcolleagues.Kalra, for example,will earn$60,000this year, while
otherswith his experienceherecouldeasilyearn$75,000.

SunMicrosystems,which claimsto scourtheworld for “the bestandthebrightest,” seemsto bealsointer-
estedin thecheapest.It boastedto theLosAngelesTimesthat it hademployedprogrammersin Russia“at
bargainprices.”

Notealsothatevenif theDOL wereto truly enforcethespirit of theprevailing-wagelaw, employerswould
still find youngerH-1Bsmoreattractive thanolderAmericans;even if anemployerpaysyoungH-1Bsthe
sameasyoungAmericans,thatwagelevel is still lower thanthatof olderAmericans.The medianageof
theH-1Bsis 28.

SeeSection9.2.5.

Question: In all this “high-tech labor shortage” talk, what kinds of workers arewe discussing?

Thoughusuallynot mentionedby thelobbyists,thediscussionis aboutcomputerprogrammers.(Notethat
this includesnot only thosewith Programmertitles, but alsothosewith titles like SoftwareEngineerand
SystemAnalyst.) The reasonthe discussionis aboutonly programmersthat the H-1B work visa holders
in thehigh-techfield work almostexclusively asprogrammers,not in all theotherinformationtechnology
(IT) jobssuchasmarketing,customersupport,softwaretestingandsoon. And notethat this is not about
engineerseither(thoughlargenumbersof peopletrainedasengineerswork asprogrammers)—amongthe
H-1B workers,computersciencegraduatesoutnumbertheelectricalengineeringgraduates15-to-1.

SeeSection3.

Question: Is there a “desperate” IT labor shortage?

Theemployersclaim to bedesperate,but theirown actionsproveotherwise.

Employersonly hireabout2%of their softwareapplicants,andthey admitthatthey rejectthevastmajority
of theirapplicantswithoutevenaninterview. If employersweresodesperate,they couldnotafford to beso
picky.

Both governmentandprivatedatashow thataveragewageincreasesfor programmershave beenmild, 7 or
8%,andagaincontradicttheclaimsof hugeshortages.Theindustry’sown studyestimatedthattheclaimed
‘shortage’is only driving up salariesby 3%. If employersweredesperate,they would be willing to pay
muchhigherwagepremiums.

SeeSection4.

Question: Don’t low unemploymentratesamongprogrammersindicate a labor shortage?

Sincepeoplewhocannotfind programmingwork leave thefield, unemploymentstatisticsfor programmers
aremeaningless.Twentyyearsaftergraduationfrom college,only 19%of computersciencemajorsarestill
employedasprogrammers.

For example,considertherecentagediscriminationlawsuit filed againstSiemens.An EEOCreporton the
suit found that in the firm’s layoff action,the terminationratefor thoseover 40 was10 timeshigherthan
for thoseunder40. Theplaintiffs in thecasewerenow working in jobssuchastruck driver. Clearly, they
were“employed,” but they countedin governmentstatisticsasanemployedtruck drivers,not unemployed
programmers.

SeeSection5.6.1.
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Question: The industry claims that its own study, plus a Department of Commercereport, found a
massivelabor softwareshortage.Is that true?

The methodologyusedby industry lobbyist ITAA in determininga massive labor “shortage”hasbeen
roundlycriticizedby thecongressionalGeneralAccountingOffice.

It is alsoimportantto notethat the ITAA continuesto deliberately“mix appleswith oranges”asof Spring
2000,claiming800,000openpositionsin “IT,” whenin factif youreadtheirstatementmorecloselyit shows
thatthebiggestportionof thosejobsis for technicians,not for programmers.Again, this is very important,
becausetheH-1Bsareprogrammers,not technicians.

TheDepartmentof Commerce,whichin 1997publishedashortagereportbasedalmostentirelyontheITAA
analysis,backedoff from thisclaim in its 1999report.In thelatter, DOCstatedthatit now cannottell from
availabledatawhetherthereis a shortageor not. Thenewer DOC reportalsoreferredto low hiring rates,
agediscriminationandsoon.

SeeSection4. Also, Section4.4givesanoverview of themajor“shortagestudies.”

Question: Why are the employersbeingsopicky in their hiring?

As notedearlier, mostemployersadmit that they rejectthevastmajority of their applicants.Why arethey
sopicky?

Theemployersanswerthatmostof theirapplicants,eventhoughthey areexperiencedprofessionalprogram-
mers,do not have a very specificnew softwareskill which theemployerwants,saytheJava programming
language.

Thisskills issueis central,for bothinsincereandsincereemployers:

� Insincereemployersusetheskills issueasa pretext for hiring cheapH-1B programmersandfor not
hiring olderprogrammers.

� Sincereemployersgenuinelybelieve they needto hirea programmerwith specificskills, but they are
misinformed,becauseany competentveteranprogrammercanbecomeproductive in a new program-
minglanguagein acoupleof weekson thejob.

Soagain,for both insincereandsincereemployers,the skills issueis central. Employerssaythey do not
have enoughapplicantsfor programmingjobs,but in fact they have hugenumbersof applicants;whatthey
reallymeanis thatthey donothave many applicantswhopossesswork experiencein a givenskill.

An InformationWeekOnlinearticle(March30,1998)summarizedthesituationwith respectto bothageand
specificsoftwareskills:

“Youngerpeoplewith hot skills have themostoptionsopento them,” saysTom Morgan,a VP
in theChicagoofficeof PencomSystems,a nationalIT recruitingfirm.

SeeSections5, 7 and9.2.

Question: How bad is agediscrimination in this field?

Agediscriminationis rampantin thisfield, startingevenasyoungas35. Considerthefollowing:
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� A studyfoundthatonaverageit takesthreemoreweeksfor a laid-off programmeror engineerto find
a job for eachyearof age.

� An InformationWeeksurvey of hiring managersfound thatonly 2% of themwould preferto hire an
applicantwith morethan10yearsof experience.

� A NetworkWorld survey of hiring managerswhichfoundthattheyoungerthemanager, thelesslikely
he/shewouldbeto hireanolderprogrammer.

� Twentyyearsaftergraduationfrom college,only 19%of computersciencemajorsarestill employed
asprogrammers.This compares,for instance,to a figure57% of civil engineeringmajorswho are
still workingascivil engineers20yearsafterleaving school.

� Mostemployersdefinea SeniorProgrammertitle to meanjust threeto five yearsof experience.

The employersusethe skills issueasa pretext for shunningthe older programmers,saying,“Sorry, we
cannothireyou,sinceyou donothave thenew softwareskills.”

Question: The industry lobbyists point to money they spendrecruiting programmers, ads in news-
papers, on radio, and even on highway billboards. Doesn’t that show that there is a shortage of
programmers?

No. Again, this only shows thatemployerswantto hire certainnarrow categoriesof people,suchasthose
with specificnew softwareskills andyoungerand/orforeignprogrammerswith lowersalaries.

Question: The industry lobbyists cite astronomical sumsof money the industry claims to spendon
training . What about this?

Most of thosesumsfor training arespenton secretariesand technicians,with much lessbeingspenton
programmersandengineers.

In fact,it is commonfor afirm to belayingoff olderworkerswhile simultaneouslyhiring youngeroneswith
newerskills. As oneHR directorof Dow Jonesput it in 1998

There’sarealfocusonskill setsneededright now. I recentlyattendedaconferenceonretention
whereparticipantsweresimultaneouslyhiring andlayingoff-evenin IT-all becauseof theneed
to getthingsinvolving new skill setsdonefast.Trainingnevercameupasanalternative.

Computerworldreportedin June2000thatIBM, Hewlett-Packard,ErnstandYoungandsoon

[are laying off programmersoff while] hiring peoplewith the right skills—not teachingold
dogsnew tricks.

Question: Industry employerssay they have to hir e only programmerswith specificsoftware skills,
becausethey have urgent needsto finish a product quickly. They don’t have time to retrain a new
hire. Is this true?

By theindustry’sown admission,they oftenleave jobsopenfor monthsuntil they find a programmerpos-
sessingthe exact skills matchthey want. During this time, they could hire a genericprogrammerandlet
him/herlearnthespecificskills on thejob, which any competentprogrammercando within weeks.Refus-
ing to hireaC-languageprogrammerto write Javacodeis like aForddealerrefusingto hiremechanicswho
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have only Chevy experience,andeven suchluminariesasMicrosoft’s Bill Gateshave criticized industry
practicein this regard.

The bestway to finish a projecton time is to hire smartprogrammers,not programmerswho have some
particularskill set.Studiesshow thatthereis a 10-to-1rangein productivity amongprogrammers.

Employersareshootingthemselvesin the foot with their currenthiring policies,actually increasingtheir
laborcostsratherthanreducingthem,andincreasingtime-to-marketfor theirproducts,ratherthanreducing
it.

SeeSections5.8,7 and10.

Question: Someolder programmersdo quite well in the field. Soif an older programmer is having
trouble finding programming work, isn’t it his/her own fault for not keepingup with changesin the
technology?

No. Employersarenotwilling to hireaveteranprogrammerwhohastakenacoursein anew softwareskill.
Employersinsistonactualwork experiencein thatskill. An exceptionto thisis if theprogrammerdoeshave
someotherhotnew skill, but is lackingoneotherone,but otherwiseemployersautomaticallyrejectanyone
lackingwork experiencein thegivenskill, evenif they haveacquiredit throughcoursework.

If anolderprogrammeris lucky enoughthat thepresentemployerwill allow him/herto work on a project
whichusesa new skill, thenhe/shecanthenstayalive in thefield. But suchcasesarein theminority.

SeeSection5.8.

Question: The industry dismissesconcernsabout older programmersby claiming that thoseprogram-
mers’ experienceis in COBOL, a languagepopular in the 1960sand1970sbut radically different fr om
the languagesusedtoday. Is this true?

Virtually noneof theolderprogrammersI talk to aroundthenationwhohave troublefinding programming
work areCOBOL people.Their experienceis in theC programminglanguage.Java andC++, two of the
hottestlanguagestoday, areextensionsof theC language.

Question: Sincethe skills issueis central, is the solution to increasegovernment or private training
programs?

No, for two reasons:

� As mentionedabove,employersarenotwilling to hire aveteranprogrammerwhohastakenacourse
in a new softwareskill. They wantactualwork experience.

� Any competentprogrammercanpick up a new softwareskill on his/herown, on the job, without
formal instruction.

Retrainingprogramswouldjustbeawasteof money. Theonesthathavebeentriedgenerallyinputprogram-
mersandengineersbut outputtechnicians,a low-level job requiringjust a high-schooldiploma.This does
nothingto alleviatetheclaimedshortageof programmers,andis like “retraining” physiciansasparamedics.

SeeSection8.

Question: The industry saysthat it will needH-1B visastemporarily , asa stopgapmeasureuntil more
programmerscan betrained. Is this true?

10



No, it’ sfalseanddishonest.Theemployersknow thatthis labor“shortage,” in themannerthey havedefined
it, will bepermanent; they intendto rely heavily onH-1Bspermanently, asexplainedbelow.

The industryhasbeenusingthis “temporaryneed”excusefor years,ever sincetheH-1B law wasenacted
in 1990.In theearly-andmid-1990s,for example,theindustrykeptsayingthatH-1Bswouldn’t beneeded
after the laid-off defenseprogrammersandengineerswereretrained,but never carriedout its promise. It
hiredthoselaid off in low-level jobssuchastechnician(which is all theretrainingprogramspreparedthem
for), andhiredH-1Bsfor theprogrammingandengineeringwork.

In late 1998, right after an H-1B increasewas enactedon the strengthof educationbeing a long-term
solution,anindustryconferencein Silicon Valley helda sessionon the“educationalsolution.” Therewere
representativesfrom industryandacademia.Yet theindustryrepresentativesdid notsayasinglewordabout
education,thesupposedthemeof theconferencesession;instead,they talkedaboutthe“need” for anH-1B
increase—whichhadalreadybeenenacted.

It is important to notethat though the industry hasclaimedthat the H-1B visaprogram is just a “tem-
porary” solution to the claimedlabor shortage,that claimed/perceived“shortage” will bepermanent.
Thereasonfor this is that,sincesoftwaretechnologywill continueto changeextremelyrapidly, andsince
employersarenot willing to hire a veteranprogrammerwho learnsa new softwareskill via coursework, it
will alwaysbethecasethatmostprogrammersdonot possessthelatestsoftwareskills.

As explainednext, U.S.universitiesareproducingenoughgraduatesto meetindustry’sneeds,contraryto
industryclaims.So,producingevenmoregraduateswouldsimply give theindustrymorejob applicantsto
reject.

Question: Ar e U.S. universities producing enough computer sciencegraduates to meet industry’ s
needs?

“PushingtheEducationButton” is a triedandtruemethodfor obfuscatingany issue,thiscasebeingaprime
example.

Theleadingindustrylobbyinggroupfor increasingtheH-1B quota,theITAA, claimedin its original litera-
turein 1997thatAmericanstudentshadneithertheinterestnor thebackgroundto studycomputerscience.
But in actually, theITAA knew thatcomputerscienceenrollmentwasskyrocketing,andit deliberatelysup-
pressedthat fact in its report. Other industry lobbyistshave continuedto presenthighly misleadingdata
sincethattime. They alsocontinueto obfuscatetheissueby talking aboutenrollmentin engineering,even
thoughasmentionedearlier the vastmajority of high-techH-1Bs have degreesin computerscience,not
engineering.

Thefact is thattheratioof new computersciencegraduatesto new programmingjobsis thesametodayasit
alwayswas.Thisratiois approximately1-to-4;it hasalwaysbeenthecasethatabout3/4of programmersdo
nothave CSdegrees.And new computerscienceenrollmenthasdoublednationwidein thelastfew years.

Moreover, thesesupposedly-desperateemployersare ignoring most of the new graduates.If you ask a
largeemployerabouttheir recruitingata typical largeuniversity, they will admitthatthey extendoffersfor
programmingpositions—again,this is whattheH-1Bsarehiredfor, thusthecategory of interesthere—to
only a smallhandfulof thenew graduatesat thatschool.A smallnumberof graduatesarehighly courted
by employers,but mostgraduatescannotget programmingpositions,andare relegatedto semitechnical
jobs like customersupport. To besure,salariesaregoodeven in thosesemitechnicalpositions,but most
CS gradswish to do the “real” work, i.e. programming;instead,the employersarehiring the H-1Bs for
programmingpositions.Moreover, oncesomeonewithout job experiencein programminggetsa customer
supportposition,it is quitedifficult to move into developmentjobs.
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SeeSection6.

Question: In those skyrocketing computer scienceenrollment figures, are large numbers of them
foreignstudents?

No. Only 6%of Bachelor’sdegreesin computerscienceareawardedto foreignstudents.

SeeSection6.

Question: What about at the PhD level? Ar e they largely foreignstudents?

This is a red herringto begin with, sincefewer than1% of the computer-relatedH-1Bshave a PhD.But
someotherpointsareworthmentioningaswell:

It is true thata substantialpercentageof computersciencePhDdegreesin theU.S.areawardedto foreign
students.But thatis irrelevantbecauseonedoesnot needagraduatedegreeto dothework in thisfield. Bill
Gates,founderof Microsoft,doesnot evenhave a Bachelor’sdegree,andsimilar statementshold for Larry
Ellison,founderof Oracle,andSteveJobs,founderof AppleandPixar. A joint Stanford/RANDstudyfound
thatweareoverproducingPhDsin scienceandengineering.Thedomesticstudentsknow they don’t needa
graduatedegreeto work in industry, sothey taketherationalresponse,which is to stoptheir educationat a
Bachelor’s.

Thosewho areplied by theindustry’s feignedinterestin PhDswould bebaffled by thefollowing incident.
On October13,1999,a teamof Intel engineersrecruitingfor new graduatesvisiting my departmentat UC
Davis. I mentionedthat I hada coupleof PhDsin electricalengineeringI could refer to them,onea new
graduateandthe othera 1992graduate.In reply oneof the recruitersblurtedout, “No, Intel is not very
interestedin PhDs; they are too expensive.” The other addedthat shedid not think a PhD would have
enoughto challengehim or herat Intel, exceptin thecaseof very highly specializedresearchareas.Keep
in mind,Intel lobbyistsin particularhave told Congressthey needH-1Bsbecausesofew domesticstudents
pursueadoctorate.This is shamelesshypocrisy.

SeeSections6.4.2and9.6.

Question: The industry lobbyists claim that the H-1Bs tend to be “the best and the brightest” fr om
around the world. Is this true?

Certainly not. We shoulddefinitely facilitate the immigrationof the outstandingtalentsthroughoutthe
world, but only asmallproportionof theH-1Bsfall into thiscategory. The79%of theH-1Bsearnlessthan
$50,000,which is below themedianof $60,000for thefield, andvery far below thesalariesof “geniuses,”
whichapproachor exceed$100,000.

Thoughindustrylobbyistsoftenclaim thatmostH-1Bshave a graduatedegreefrom a U.S.university, the
fact is that,asmentionedearlier, thevastmajorityof doEventheauthorsof a bill in Spring2000to exempt
foreigngraduatesof U.S.schoolsfrom H-1B quotasestimatethatonly a smallproportionof H-1Bswould
beaffected.Of course,asstatedearlier, agraduatedegreeis notneededin thisfield anyway, andpossession
of a graduatedegreedoesnot indicateany specialtalent(the vastmajority of holdersof a CS Bachelor’s
degreewouldbeadmissibleto many Master’sprograms.)But thepoint is thatthis is yetanotherinstanceof
disinformationfrom theindustrylobbyists.

A HouseImmigrationSubcommitteehearingin 1999revealedthat,contraryto theindustry’sclaimthatthe
H-1Bsareusuallyof exceptionallyhigh quality, many H-1Bsdo not have the qualificationstheir sponsor
claimsfor them.

SeeSection9.5.
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Question: The industry claimsthat hiring H-1Bsactually createsjobs for Americans,sayingthat each
job held by an H-1B generatesseveral new jobs for Americans. Is this true?

This is an obvious fallacy. The employerscould fill thosepositionswith Americans(U.S. citizensand
permanentresidents)insteadof H-1Bsandstill getthejob-generatingeffect.

Question: What about the Asian-born entrepeneursin Silicon Valley? Doesn’t this show that the
H-1B program is a net high-tech job creator for Americans?

No. On the contrary, the Saxenianstudy that the industry lobbyistsareciting hereactually shows that
theAsian-immigrantprogrammersandengineersin Silicon Valley actuallyhave a lower per-capitarateof
entrepeneurshipthandonatives.

Moreover, evenSaxenian(whosestudywasfundedby thehigh-techgiant,Hewlett-Packard)notesthatthe
immigrantentrepeneurstend to hire from their own immigrantethnicgroups;thosejobs are largely not
opento natives.Also thesefirmsmaynot employmany programmersandengineersanyway. For instance,
accordingto Saxenaian,36%of theChinese-ownedfirms arein thebusinessof “ComputerWholesaling,”
meaningthat they aresimply assemblersof commodityPCs,with no engineeringor programmingwork
beingdone.

SeeSections9.8and9.9.

Question: The industry lobbyists say that only a tiny percentageof H-1B visas lead to complaints
about underpaymentof wages.

This is truebut obviously meaningless.Theaffectedpartiesdo not darespeakout: TheH-1Bsrely on the
job to stayin theU.S.andalsofearblacklisting,andtheirU.S.citizen/permanentresidentco-workersat the
samecompany fearretributionby their employersaswell.

Question: Lobbyists for the large U.S. firms concedethat there is abuse of H-1Bs, but that this is
mainly amongthe “body shops”ownedor run by Indo-Americans. Is this true?

No.

First of all, this focuson Indo-Americansis unwarrantedscapegoating.

Second,whoaretheclientsof thoseIndo-Americanagents?They arethelargemainstreamAmericanfirms,
thesameonesthataretrying to distancethemselvesfrom the“body shops”by statementslike thoseabove.

The large Americanfirms are just as interestedin cheaplabor as anyone else. Sun Microsystems,for
example,hasbraggedin a LosAngelesTimesinterview that it hiredRussianprogrammers(to work there)
“at bargainprices.” GeneralDynamicsimportedH-1Bsfrom England,with theappealbeing,accordingto
courtdocuments,the“indentured”statusof theforeignworkers,promisedby theagency to be“preparedto
work herein theUnitedStatesfor asmuchasa40%reductionin currentUnitedStatessalarylevels.”

SeeSection9.3.

Question: Rather than H-1Bs being a sourceof cheaplabor, the industry claims that legal feesmake
the H-1Bsactually moreexpensivethan American workers. Is that true?

Thelegalpaperworkneededto sponsoranH-1B costsonly about$1,000.

It doescostmoreto sponsora worker for a greencard,around$10,000,but often the employershave the
foreignemployeespay the legal feesfor greencardsthemselves. And evenwhenemployersfoot thebill,
thecostis usuallylessthanthey save in salary. If anH-1B is sponsoredfor a greencard,he/sheis in a de
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factosensein astateof “indenturedservitude”for aperiodof aboutfiveyears.Theworkerwill oftengetno
raisesduringthattime,sothattheemployermight save $50,000in salary. (An organizationof H-1Bsfrom
India, theImmigrantSupportNetwork,www.isn.org, hasarisento lobby Congressto remedytheH-1Bsde
facto indenturedstatus.)

Notealsothatanemployerwho rentsanH-1B from anagency avoidsthefeea recruiterwould chargein a
regularhire,which is considerablymorethan$10,000.

The indentured-servitudenatureof the H-1Bs is extremelyattractive to employers.Not only might they
accruelarge savings in salary, but alsothe H-1B cannotleave their projectsin the lurch by jumping to a
competitor. It is no wonderthat theindustrydid not supportlegislationin 1998which would have greatly
reducedthetimeit takesfor anH-1B to getagreencard.Evenimmigrationattorneyshavepublicly pitched
this “loyalty” of theH-1B workers.

SeeSections9.3and9.2.8.

Question: The industry claims that if it cannot bring H-1B workers to the U.S., it will be forced to
movesoftwareoperationsto where the workers areoverseas.Is this true?

This is abogusthreat,demonstrablyso: If theindustryfoundit costeffectiveto sendmajorportionsof their
work overseas,they wouldalreadybedoingso,which they arenot.

Thefact is that,althoughasmallamountof work is doneabroad,thiswill not escalateto becomethemajor
modeof operationof the industry. The misunderstandingscausedby long-distancecommunication,the
problemsof highly-disparatetimezonesandsoonresultin majorheadaches,unmetdeadlinesandageneral
lossof productivity.

JustlookatSiliconValley. This is themost“wired” placein theworld,yetthosemassiveSiliconValley free-
waytraffic jamsarisebecausevery few programmerstelecommute.They know thatface-to-faceinteraction
is crucialto thesuccessof a softwareproject.

SeeSection9.4.

Question: The industry saysH-1Bscompriseonly a small percentageof their workers. If that is true,
why is there sucha controversy?

TheDepartmentof Commerce,in their reportDigital Economy2000(June5, 2000),foundthatH-1Bsnow
accountfor 28%of all informationtechnologyindustryhiresrequiringat leasta Bachelor’sdegree.

Moreover, many of thelargeemployersclaimingthatonly asmallproportionof “their” work forcesconsists
of H-1Bsarehidingbehindthefact thatthey “rent” many H-1B workersfrom agencies.

Question: How wasthe industry able to get Congressto passthe H-1B increasein 1998,given that a
Harris Poll had shownthat 82% of Americansopposedthe increase?

The high-techindustrywieldsenormous,unstoppableclout on Capitol Hill andin the White House,and
evenin academia.

In Spring 2000, a major supporterof pendinglegislation which would increasethe H-1B quota,Rep.
Tom Davis (R-Va.), hadthe gall to say, “This is not a popularbill with the public. It’ s popularwith the
CEOs...Thisis avery importantissuefor thehigh-techexecutiveswhogivethemoney.” Rep.Davis is chair
of theRepublicanCongressionalCampaignCommittee.

Extensivedetailsaregivenin Sections2.3and2.2.
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Question: Doesthis discussionreally boil down to whether oneshould protect the natives?Shouldn’t
the industry beallowedto hir e outstandingtalents from overseas?

First of all, this is not a “nativesvs. immigrants”issue.Many immigrantAmericanprogrammersarenega-
tively impactedaswell. Thuswhenwe referto “Americans,” we meanU.S.citizens(native or naturalized)
andlegal permanentresidents(greencardholders). The employers’accessto the H-1B labor pool makes
it easyto shunAmericanprogrammers,bothnative andimmigrant;immigrantcomputerprogrammersen-
counterthesameagediscriminationwhenthey reachage35or 40thatnativesdo. As pointedoutby Shankar
Lakhavani,chairmanof theworkforcecommitteefor thetheInstituteof ElectricalandElectronicEngineers
(IEEE) anda Pakistaniimmigrant,“There aremany immigrantslike me who areAmericancitizens,and
they would like acrackat thesejobs[which aregoingto H-1Bs].”

Weshoulddefinitelyencourage“the bestandthebrightest”programmersandengineersaroundtheglobeto
cometo theU.S.But asdiscussedabove, thevastmajorityof H-1Bsarenot in thatcategory.

2 Moti vations in Industry, Academia and Politicians for Claiming a Soft-
wareLabor Shortageand Advocating a Higher H-1B VisaQuota

2.1 Industry: Desiresfor CheapLabor and “Indentur edServitude”

In early 1997,the ITAA industrylobbyinggroupbeganits massive nationalpublic relationscampaignto
developanimageof a softwarelaborshortagein thepublic consciousness.Many critics speculatedat the
time thataccessto cheaplabor—mainly in theform of foreignnationalsandbut alsoin anexpandedsupply
of new collegegraduates—wasthe “hiddenagenda”behindthe ITAA’s campaign.ThoughITAA’s Harris
Miller originally deniedthis in the caseof foreign nationals(Electronic EngineeringTimes, December8,
1997),anotherITAA official blurtedout aroundthesametime thatits “numberonepriority” in 1998would
beto pushCongressto increasetheyearlyquotaof H-1B work visas(SanJoseMercury News, November
21,1997),which turnedout to bethecase.

Similarly, savingsin salarycostsseemto bethemotivationbehindITAA’s falseclaim thatuniversitycom-
puterscienceenrollmentis currentlyonthedecline.Thatenrollmentdoesin factrespondto marketdemands
andhasbeenskyrocketingin recentyears,but sincetheindustryhasbeenfocusingits hiring onthecheaper
new andrecentgraduates,employersfeel thelargerthatpool is, thebetter.

Amazingly, theprominentcomputer-industrybusinessmagazine,theRedHerring, admittedin its July1998
editorial that thechargesI makein this reportarecorrect,andevenmoreamazingly, actuallyendorsedthe
ideaof hiring H-1Bsasameansto accessingcheaplabor. TheRedHerring put it thisway:

The congressionalGeneralAccountingOffice found “seriousanalyticaland methodological
weaknesses”in the [ITAA/Dept. of Commerce]reports.TheAmericanEngineeringAssocia-
tion criticizedcommonIT hiring practicesthateliminatemorethan95percentof applicants.A
Universityof CaliforniaatDavis professordecried“rampant”agediscriminationby theindus-
try andsuggestedthattechnologycompaniespreferto hireyoung,cheap,foreignprogrammers
whoarewilling to work 80-hourweeks.

Thoughfactuallycorrect,thesecriticismsare,we feel, ingenuous.Companieshave a fiduciary
responsibility to keeplaborcostslow. If U.S.technologycompaniescannotfind highly trained,
highly motivatedAmericanemployeesat a competitive cost,thena shortagedoesexist. And
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if companiessay they want to hire moreskilled foreign workersbecausethoseworkersare
cheaper, weshouldbelieve them—andincreasethenumberof visasissued.

Equally importantascheaplabor asanattractionto industryis the de facto “indenturedservitude”of the
H-1B workerswhoseemployersaresponsoringthemfor greencards. As explainedin Section9.3, such
workersareessentiallyimmobile for a periodof five yearsor more. This meansa programmercannot
suddenlyleave the employerin the lurch on an importantprojectby leaving for anothercompany. It also
enablestheemployersto givethemsmallerraises,work themmorehoursandsoon.

Thispoint in particulardemonstratestheinsincerityof theindustry’ sclaimto legitimatelyneedtheH-1Bs.
Theindustrydid notsupportlegislationin 1998whichwouldhavegreatlyreducedthetimeit takesfor anH-
1B to getagreencard,thussolvingtheindentured-servitudeproblem.Clearly, theindustryfindsindentured
servitudequiteappealing.

TheH-1Bsarewell awareof this,andmany expressquitebitter feelingsaboutit in Internetdiscussions.A
gooddescriptionof thisappearedin Tech Week, January10,2000:

Rajeev callshimselfa high-techindenturedservant.

An H-1B visa holder from India, he arrived herenearlyfive yearsago to designchips for a
semiconductorfirm. Rajeev (not his realname)expectedto getagreencardwithin a few years
andpursuehis dreamof doing challengingtechwork in Silicon Valley. Instead,immigration
rulesandbureaucraticdelayshave kept him at the samefirm, which is now failing. All the
talentedengineershave fled to greenerpastures,hesays,while heandotherH-1B visaholders
arestuck,moppingup themessandprayingto gettheir greencardsin themail.

“It’ s total exploitation,” he says. “It’ s just IndiansandChinesewho aredoing all the work-
becausethey have to”...

Mistreatmentof H-1B workersis not surprisingto guestworkersin Silicon Valley. Recently,
a groupof five IndianH-1B technologyprofessionalsmetwith TechWeekto discussproblems
with thesystem.All askedto remainanonymousfor fearof reprisalfrom theirfirms,andseveral
felt betrayedby bosseswho shuntedtheminto grunt-workduties.Much of theguestworkers’
frustrationwith thehigh-techindustry, however, stemmedfrom theirperceptionthatfirmswere
purposefullyignoringtheimmigrationdilemma.To them,it seemsSiliconValley firms favor a
revolving doorsystemof H-1B workerswhoareeasyto exploit.

“The techindustrycouldhelpusby lobbyingthe INS,” Rajeev says.“But they choosenot to,
becausethey’regettingH-1Bs.”

An organizationof H-1Bs from India, the ImmigrantSupportNetwork,www.isn.org, hasarisento lobby
Congressto remedythe H-1Bs de facto indenturedstatus.As of June2000,the organizationhad15,000
membersnationwide.

Ironically, the worstvictims of currenthiring policiesarethe employersthemselves. This is detailedin a
latersection,titled “EmployersAre ShootingThemselvesin theFoot with TheirHiring Policies.”

2.2 Motivations in Academia

Universitiesandcollegeshave extremelystrongincentivesto supporttheclaimsby industrylobbyistsof a
desperatesoftwarelaborshortageandthe“need” for a higherH-1B quota:
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� Publicuniversity/collegeadministratorsusetheshortageclaimsasleverageto demandincreasedfund-
ing from stategovernments.

Many alsohave startedspecialcomputer-relatedcoursesaimedat the nonstudentpublic, which, by
charginghigherfeesthanthoseof theirmainstreamcourses,become“profit centers.”

� Universitiesandcollegesdependheavily onindustrydonationsof equipment,researchfundsandeven
entirebuildings.

� As discussedin a later sectionin this paper, titled “Education,” we are overproducingPh.D.’s in
scienceandengineering.Yet universitiesusePh.D.productionto obtain lucrative federalresearch
grants.Sincedomestichigh-techstudentscorrectlyperceive thatthey donot needaPh.D.to work in
this industry, mostof them,includingmostof thetop students,forego graduatework andinsteadgo
straightto industrialwork after finishing their undergraduatedegree. To makeup for this “deficit,”
universitiesadmitlargenumbersof foreignstudentsto theirPh.D.programs.ThelatterusetheirU.S.
degreesassteppingstonesto H-1B visasandeventuallygreencards.In short,if therewereno H-1B
program,theforeignstudentswouldnot cometo theU.S.for graduatestudy;universitieswouldfind
theirgraduateprogramsdepopulatedandthey would losetheir grantmonies.

� Universitiesthemselveshire H-1B workersfor researchprojects,andactuallyhave pressedCongress
to exemptthemfrom thelaw (widely floutedin industryanyway) requiringH-1Bsto bepaidat least
thelevel of “prevailing wages.”

Oneof themostprominentacademicsupportersof theH-1B programhasbeenProfessorEd Lazowskaof
Departmentof ComputerScienceat theUniversityof Washington.A glanceat his department’s Webpage
(asof March16,2000)showsjusthow financiallybeholdenthey areto industry:

Thehomepageincludesa placeto click on “Information for Industry,” andafterclicking there,oneof the
itemsin thenext pageis “CorporateSupport.” And thereyou have it: $1.5milion from Ford Motor Co. in
researchfunds;“severalmillion dollars” in equipmentfrom Intel; $500,000from Boeingfor anendowed
facultychair;another$500,000chairfrom Microsoft;anotheronefrom Boeing;somemiscellaneousitems;
andfinally, $3 million from the Bill andMelinda GatesFoundationfor two endowed chairs(soonto be
filled).

Thosewho might have thoughtof academiaasa centerof integrity mustkeepin mind thatuniversitiesare
exceedinglypolitical entities,with money playingacentralrole in all activities. Industrylobbyistsknow that
they cancounton academiato produceseemingly“unbiased”studieswhich in fact aredesignedfrom the
outsetto produceresultssupportive of industry’sposition. In an impressive momentof candor, prominent
immigrationattorney Austin Fragomen,who haslobbiedCongressin favor of liberal H-1B visa policies,
wrotein WorkforceMagazine, March1996.He reportsthatwhentheSenatewasconsideringscalingback
theH-1B programin thatyear,

...Thebusinesscommunitymobilized,formingAmericanBusinessfor LegalImmigration(ABLI),
aWashington,D.C.-basedlobbyinggroupthatrepresentsanumberof associationsandemploy-
ers,andcommissionsacademicstudiesto support its position.

(Emphasisadded.)
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2.3 Politicians and Lobbyists

2.3.1 Amazing Candor from the Chair of the RepublicanCongressionalCampaignCommittee

In Spring 2000, a major supporterof pendinglegislation which would increasethe H-1B quota,Rep.
Tom Davis (R-Va.), hadthe gall to say, “This is not a popularbill with the public. It’ s popularwith the
CEOs...Thisis avery importantissuefor thehigh-techexecutiveswhogive themoney.” (NationalJouranl,
May 5, 2000andNew York Daily News, May 3, 2000.)Rep.Davis is chairof theRepublicanCongressional
CampaignCommittee.

In thelast few years,bothmajorpolitical partieshave beenmakingtremendousefforts to curry favor with
thehigh-techindustry. (TheNew Republic, June8, 1998;Newsbytes, April 27,1999;WashingtonPost, June
13,1999.)TheDallasMorningNewsdescribedit mostsuccinctly, in aJune29,1999article:

“The presidentialcandidatesare tripping all over themselves to be seenashaving the com-
puterindustrysealof approval,” saidLarry Makinsonof theCenterfor Responsive Politics,a
Washingtongroupthatmonitorscampaignspending.

“Both DemocratsandRepublicansarecomingawayfromSiliconValley with bagfulsof money,”
he said. “It’ s probably the single most-sought-afterindustry there is. It’ s the turn-of-the-
millenniumequivalentof Hollywood.”

2.3.2 Whatever the Industry Wants, It Gets

Whatever the industry wants, they get. After PresidentClinton initially sidedwith the AmericanTrial
Lawyers Association(a closeally) on the issueof stockholderlawsuitsagainsthigh-techfirms, Clinton
switchedhis stanceafter heavy pressurefrom the industry. Even thoughanothertraditionalDemocratic
ally, the AFL-CIO, opposedincreasingthe H-1B quota,Clinton signedthe increaseinto law (and then
immediatelywenton a fundraisingtour of Silicon Valley). In 1999,theindustrywantedto limit their legal
liability on theYear2000bugproblem,andCongress/Clintonapprovedthis too.

TheindustrylobbyistshavemademajoreffortsduringClinton’spresidency to geta“direct line” to him. For
example,duringthe1996expose’of “coffees”heldin theWhite Housefor donorsto meetClinton,oneof
theattendeeson June19, 1996wasreportedto beDr. HowardRubin (MotherJonesmagazineWebpage,
www.mother-jones.com),aHunterCollegecomputerscienceprofessorwhois paidby theindustryandwho
hasbeena prominentally of theITAA industrylobbyinggroup.

Eventually, in 1997,Clinton wrote a memoto his Departmentof Commerce(DOC), askingthemto co-
operatewith the ITAA. The Departmentof Educationwasalsobroughtin, asthe ITAA’s themewasthat
educationwasthe long-termsolutionto theclaimedlabor“shortage,” but that in themeantimeanincrease
wouldbeneededin theH-1B visaquota.2 Ontheotherhand,theDepartmentof Laborwaslargelyshunted
out to themargins,astheindustrylobbyistsviewedDOL asthe“enemy.” TheDOCissuedits own reportin
September1997,avirtual carboncopyof theITAA report,with no inputhaving beensoughtfrom opposing
voices.(Later, afterpressurefrom theAmericanEngineeringAssociationanda congressionalstaffer, DOC
did establishtieswith thosewhodisagreedwith the“shortage”claims,andproducedamorebalancedreport

2This argument,usedin 1997and1998,is a commonindustrytactic,which they usedin 1995aswell. At thattime thetheme
was,“As soonaswe getthelaid-off defenseengineersandprogrammersretrained,we won’t needH-1Bs.” This, of course,never
materialized.
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in June1999,TheDigital Workforce: Building Infotech Skills at the Speedof Innovation, by Carol Ann
MearesandJohnSargent,Jr.)

TheITAA, out to attainthegovernment’s imprimaturfor their “shortage”claim,got DOC approval to lend
theCommercenameto aJanuary1998Convocationheldin theSanFranciscoBayArea.(In reality, though,
the ITAA ran the show.) Keynote speakerswere Secretaryof CommerceWilliam Daley and Secretary
of EducationRichardRiley. The Executive Branch’s lack of integrity in this matterwasillustratedwhen
Riley pointedto a recentWall StreetJournal article (January8, 1998)which hadclaimedthat H-1Bs do
not adverselyaffect job opportunitiesfor Americanprogrammers.Riley avoidedmentioningthatthatsame
articlehadalsostatedthatAmericanfirms recruitabroadbecause“recruiting foreigntalentis cheaperthan
hiring Americans,” quotingan Americanrecruiterof foreign programmersas sayingthat he paysthem
$20,000to $25,000lessthanAmericanswith thesameskills.

Immediatelyafter Clinton signedinto law the large H-1B quotaincreasein 1998, he went on a major
fundraisingtour of SiliconValley andsomeotherhigh-techregions.

And even thoughsomeofficials in the Departmentof Laborhave beencritical of the H-1B program(and
thus the DOL was excludedin the collaborationbetweenthe ITAA and the Departmentsof Commerce
andEducation),theDOL haslimited itself to addressingonly egregiousindividualviolationsof H-1B law,
ratherthanmodifying regulationsin a way that would have broadimpact. In particular, the DOL could,
entirely within its legal mandate,rewrite its prevailing-wageregulationsso that a job’s specificsoftware
skills requirements(e.g. the Java programminglanguage)mustbe factoredin to calculationof prevailing
wage.(SeeSection9.2.5.)Yet they haverefusedto doso.

TheBaltimoreSunreportedonFebruary21,2000:

The industrygroupsandthe companiesemployingH-1B workershave a powerful ally in the
AmericanImmigrationLawyersAssociation.AILA membershave thrown their financialmus-
cle and supportbehindthe congressmenwho play a key role in determiningthe fate of the
program.

Sen.SpencerAbraham,chairmanof theSenateImmigrationCommittee,hasbeena speakerat
AILA’snationalconferencesandheldaseriesof fund-raisersin tandemwith AILA events.

WhenAILA metlastsummerin Seattle,theMichiganRepublicanhelda$500-a-platebreakfast
atthehotelwheremostof theconventioneerswerestaying.Heheldasimilarfund-raiserduring
anearlierAILA conference.

2.3.3 H-1B and Immigration Policy Is Setby a Small Group of DC Insider Lobbyists

TheITAA’sfocuson immigration,sovehementlydeniedthroughout1997by ITAA presidentHarrisMiller,
is illustratedby the fact thatMiller is a formerimmigrationlobbyist. Moreover, prior to Miller’ s lobbying
career, he wasa congressionalstaffer who specializedin immigration legislation,and thus who had the
perfectCapitolHill connectionsonwhich to basehis subsequentimmigration-lobbyingbusiness.

What we have, then,is a classicexampleof peoplewriting laws andthentaking lucrative jobs in thepri-
vatesectorwhich benefitfrom thoselaws. As The New Republic, October19, 1987reported,Miller is
unapologeticaboutthis:

“I believe in interestgroupsand the right of interestgroupsto be represented,and if I can
representthemon the Hill, well, I will do it,” saysHarris Miller, a former aideto Kentucky
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DemocratRomanoMazzoli’sHouseJudiciarysubcommitteeon immigrationwhonow hashis
own lobbyingfirm. Miller’ sfirst big clientwastheNationalCouncilof AgriculturalEmployers,
agroupof largegrowerswhousemigrantandillegalalienworkers.

Interestingly, Miller usedmany of thesameargumentsfor farmworkersthenasheis doingnow in thecase
of H-1B visasfor thehigh-techworkers.

Theselobbyistsknow very well how to play thepolitical game.They know, for example,that politicians
like to useacademic“studies” for cover. We have seenearlier immigrationattorney/lobbyist Fragomen
openadmissionthatindustrycommissionsacademicstudieswith theunderstandingthattheoutcomeof the
studieswill bein industry’sfavor. Miller, whousedto work for Fragomen,hasusedthesametactic.

Miller’ s caseillustratesthe fact that,H-1B policy is similar to immigrationpolicy in general,which is set
by a smallgroupof Washingtoninsiderswhoareunknown to thegeneralpublicbut whopopup repeatedly
in differentkey rolesover theyears.Thesepeoplewho oftenprofit from their insiderstatus,throughjobs,
contractsandsoon.

A February20, 2000article in the Baltimore Sun, for example,reportedthat former congressmanBruce
Morrisonopenedaninvestment-visabusinesswhich exploiteda bill hehadauthoredwhile servingaschair
of theHouseImmigrationSubcommitteein 1990. Paul Donnelly, Morrison’s formerpresssecretaryfrom
Congress,establisheda similarbusinessin Maryland.3

Morrison’sbill alsoestablishedtheH-1B visaprogram(whichmodifiedits predecessorprogram,calledH-
1),andalsomandatedtheestablishmentof abipartisanCongressionalCommissiononImmigrationReform.
In 1995,Morrison himself wasappointedto the commission,and Donnelly washired as a commission
staffer.

The kingpin of the “immigration legislation insiders” is lobbyist Rick Swartz. The New Republictells
the story (December23, 1996; seealsoWired magazine,August 1996)aboutwhat happenedwhen the
Commissionon ImmigrationReformrecommendeda thoroughoverhaulto addressmajor problemswith
U.S.immigrationpolicy, includingtheH-1B visaprogram:

[immigration] lobbyists,alertedby thefriendly receptionthat thecommission’s recommenda-
tions received, beganorganizing. Centralto this effort wasRick Swartz,who runsa public
relationsbusinessout of his Washingtonhome. Swartzintroduceshimself asa former civil
rightslawyerandliberal,but heis fundedprimarily by thepolitical right. His mainpatronsare
Wall StreetfinancierRichardGilderandhis Political Club for Growth, a conservative funding
groupthathelpedlaunchNewt Gingrich’s gopacandsubsidizesa varietyof efforts, from the
CatoInstituteto EmpowerAmerica.

Swartzgot seedmoney to work on immigrationfrom Gilderandwashiredto advisetwo com-
putercompanies,MicrosoftandIntel,whichfearedthatCongress,heedingthecommissionand

3The “small groupof insiders”natureof immigration legislation is illustratedby the caseof a partnerof Morrison’s in the
investment-visabusiness,MariaHsia.Hsiawaslaterindictedfor herallegedrole in the“Buddhisttemplescandal”involving illegal
campaigndonationsto Vice PresidentGorein 1996. Hsia workedcloselywith JohnHuang,who wasthe centerfocal point of
theinfluence-peddlingscandalinvolving GoreandPresidentClinton in 1996.Huangwastheonewhogot Clinton to do a sudden
flip-flop on then-pendinglegislationto eliminatethe so-calledFourth Preferenceimmigrationcategory. (BostonGlobe, January
16, 1997.) Clinton hadearlierreachedan agreementwith Congressto eliminatethe category (following a recommendationby
the Commissionon ImmigrationReform),thensuddenly, within a one-weekperiod,flip-floppedin responseto Huang’s urging.
HuanghadsuccessfullyretainedtheFourthPreferenceprovisionduringthedraftingof the1990bill, a factwhichalobbyinggroup
noted(ironically dovetailingwith our “small group” themehere)“Most peopleoutsideof ahandfuldo notknow that[Huang]was
intimatelyinvolvedin theImmigrationAct in 1990.”
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theDepartmentof Labor, would seekto regulatethehiring of skilled immigrantsandtempo-
rary workers.(Emissariesfrom the JordanCommissionhadtried to explain to Microsoft that
its proposalsto replacelabor certificationwith a feewould save it time without costingmore
money, but thecompany wasdeadsetagainstany change.)

Oneof those“emissaries”wasDonnelly. Thecommission’sproposalwasthatthelaborcertificationprocess
for employer-sponsoredgreencardsbereplacedby a fee. This wouldsave theemployertime andeffort by
eliminatingthemulti-yearlegalprocessneededto securea greencardfor theforeignworker. Theproposal
would alsobe of tremendoushelp to the foreign workers,who would get “instant greencards,” andthus
not have to wait in limbo on H-1B visasduringthe lengthyprocessingtime for greencards.Thefact that
Microsoft refusedillustratesjust how muchindustrylikes the de facto “indentured-servant” natureof the
H-1B visa.

In 1999, the engineeringprofessionalorganizationIEEE-USA, which had beenopposedto importation
of foreign engineersandprogrammersin 1998,had comeunderenormouspressurefrom corporateand
academicinterestsin theparentorganizationIEEEto moderateits position.IEEE-USAthenhiredDonnelly
asa consultant,whosejob was“to helpweantheorganizationfrom its outrightoppositionto immigration.”
(TheNew Republic, June19,2000.)

DonnellythenconvincedIEEE-USAto supporthis proposal—similarto oneformulatedby Congressional
Commissionon ImmigrationReform asmentionedabove—underwhich industrycould bring in foreign
engineersandprogrammerson an expeditedbasis,giving them “instant greencards”andbypassingthe
H-1B stage. This new stanceon IEEE-USA’s part wascounterto its previous view that industryshould
hire/retrainAmericanprogrammersandengineers,but apparentlytheorganizationfelt thatits new position
would relieve thepressurebroughtto bearon it by theparentorganization.

However, Donnelly wasup againsthis rival, Swartz,andup againstSwartz’s allies representingthe com-
puterindustry, whowantedto retainthe“indenturedservant” natureof theH-1B workers.Thoselobbyists
dismissedDonnellyas“anti-immigrant,” in spiteof hiswork asa consultantto immigrantsandasanadvo-
catefor relieving thegreencardbacklogfor thespousesandchildrenof immigrants.(WiredNews, May 15,
2000.)

Meanwhile,oneof Swartz’s clientswasthe ImmigrantSupportNetwork (www.isn.org), an organization
of H-1Bs who werehopingto get Congressto alleviate the “indenturedservitude”problem. (According
to a messagebroadcastby ISN on October21, 1999,Swartzwould chargetheorganizationapproximately
$100,000for 9-10 monthsof work on the project. Later, CarrieKirby, a reporterfor the SanFrancisco
Chronicle, told methatSwartzhadstartedon a pro bonobasisbut beganpaidwork for ISN in May 2000.)
Swartz’s representationof bothISN andhiscorporateclientswouldseemto bea conflictof interest,which
is apparentlywhy hechosea middleground:He lobbiedCongressto limit thedurationof the indentured
servitudeto four years.At the time, the typical waiting periodfor a greencardfor H-1Bswasfive years,
so it would be a small but significantgain for the H-1Bs, while still giving the employersfour yearsof
immobility for eachH-1B.

Donnelly andMorrison still tried to get Microsoft to supportthe “instant greencard”proposal.However,
Microsoft’s counselandlobbyist, Ira Rubinstein,simply stalled,sayingthat he may supportthe proposal
in the future but now wishedto concentrateon H-1Bs. Later Rubinsteintried otherstall tacticsaswell.
(Personalcommunicationwith Paul Donnelly, June17,2000.)

PersonallyI do not supportthe Donnelly proposal,becausealthoughit would fix the problemof H-1B
“indenturedservitude,” a worthy goal, it would not addressthe problemsof agediscriminationand so
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on which arebeingfueledby the influx of foreign programmers.Nevertheless,the industry’s continuing
rejectionof theDonnellyproposal,whichwouldbringin theworkersthey sayareneededandwouldreduce
paperworkandtroublefor theemployers,shows that they do indeedwish to retainthe indentured-servant
natureof theH-1B program.And thepersonalattacksonDonnellyareuncalledfor.

3 Focuson SoftwareDevelopers

3.1 Reasonfor This Focus

In anattempttoobfuscatetheissues,industrylobbyistswhopushedCongressto increasetheH-1Bworkvisa
quotain 1998talkedaboutshortagesof “informationtechnology”(IT) workers,runningtheentiregamutof
all jobshaving any connectionto computers,includingnontechnicaljobssuchasmarketing.Yet the vast
majority of H-1Bs hir ed for computer-related work are programmers,meaningsoftware developers
having titles suchasProgrammer and Software Engineer.

This focuson softwareis especiallyimportantto keepin mind in the H-1B setting. The overwhelming
majority of H-1Bsarein thecomputersciencearea,not electricalengineering.Departmentof Labordata
show thatthecomputerscienceH-1Bsoutnumbertheelectricalengineeringonesby nearlya 15-to-1ratio.
(Dallas Morning News, April 19, 1998. Also seea similar figuresin Characteristicsof SpecialtyOccupa-
tion Workers(H-1B), U.S.ImmigrationandNaturalizationService,February2000;thenumberof H-1Bsin
“occupationsin systemsanalysisandprogramming”is 10.9timesthenumberin “electrical/electroncisengi-
neeringoccupations.”) Thoughtheboundariesbetweenthetwo fieldsasviewedasundergraduatemajorsis
notcrisp—infact,many, probablymost,electricalengineeringgraduateseventuallyendupdoingsoftware—
thekey point is that the vastmajority of high-techH-1Bs are working on software,not hardware. For
this reason,our reportherefocusesmainly on software,thoughwe do alsomentionhardware/electrical
engineeringexamplesatsomepoints.

Similarly weusetheword industryto meanall employersof softwaredevelopers,not just thosein thehigh-
techfield. This meansthatwe includenot only softwarepublishers,suchasMicrosoft, but alsoemployers
suchasbanks,insurancecompaniesandsoonwhodevelopsoftwareonly for theirown internaluse.

3.2 Needfor Care RegardingJob Titles

It is very importantto notethattitles suchasProgrammerandSoftwareEngineerareinterchangeable.The
choiceof title dependsontheemployer, notonthetypeof work done.Many programmersmayinsteadhave
titlessuchasSystemAnalyst,ComputerEngineer.

In his 1999guideto programmingcareers,consultantandauthorJesseLiberty warnsreadersnot to read
anything into a job title in thesoftwaredevelopmentfield: “Somecompaniesdistinguishbetweenprogram-
mers,analysists,architects...Otherscall all thesepeoplesoftwareengineers.” Actually, theProgrammertitle
is ratherarchaicin today’s job market.

JohnMianoof theAmericanProgrammersGuild noted(e-mail,May 21,1999):

For all practicalpurposesthe titles Programmer, Programmer/Analyst,SystemAnalyst,Soft-
wareEngineer, SoftwareSpecialist,SystemsArchitect etc. arefunctionally equivalent. The
differencein titles is representativeof thetypeof industryratherthanthejob function.
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For example,a bankwould most like call an employeea ”Programmer/Analyst”wherethe
persondoing the samejob in a softwaredevelopmentcompany would be calleda ”Software
Engineer.”

The amountof vertical division in programmerfunctionshasvirtually disappearedover the
years.In theoldendaysof batchprocessingyouhadtheAnalystswho lookedat problemsand
drew flow charts,theProgrammerstook theflow chartsandconvertedthemto code,theData
Entrypeoplewouldconvert thecodesheetsto punchcards.Operatorstookthepunchcardsand
ranthemasbatchjobs.(A ProgrammerAnalystwasanintermediatelevel betweenAnalystand
Programmer.)

With the advent of timesharingandlater PCs,you canjust type in the code,compile it, and
have theresultsbackin seconds.As a resulteventhemostseniordevelopercodesthesedays,
while in thepastcoding(i.e. beinga ProgrammerratherthananAnalyst)wasconsideredlow
skill work. EvenDaveCutler, theheadof NT developmentatMicrosoftcodes.

A major failur eof many studiesof the IT workforcehasbeenthat they artificially separatethesetitles,
leading to many false conclusions. For example,the Programmertitle tendsto be usedmorefor older,
mainframe-basedjobs.Someresearchershaveexpressedpuzzlementaboutsomeoscillationsin numbersof
Programmerjobsandtheir salaries,without realizingthat theseseeminganomaliesareexplainableby two
opposingforces: (a) The generaldeclinein the useof mainframeusage,and(b) a temporaryresurgence,
startingaround1997,dueto increasingattentionpaidto theYear2000bug.

4 ThereIs No DesperateShortageof Computer Programmers

Even former Intel CEO Andy Grove hassaid (WashingtonPost, April 24, 1998), “I don’t buy into the
hyperventilateddescriptionof the technologyworker shortage.”4 But even nontechiescanseethat there
is no shortage,simply from the factsthat (a) employershire only a small fraction of their applicantsfor
softwarepositions,and(b) programmerwagesareshowing only avery moderaterateof increase.

4.1 EmployersAr eFloodedwith Re’sume’s,But Ar eExtr emelyPicky

Any policymaker or journalist interestedin the IT hiring issueshould treat an article, “Wh y Ar e
EmployersSoPicky?” in the November22,1999edition of Infoworldasrequired reading. Thisarticle
shouldberead,andregularly re-read,becauseit sosuccinctlydescribesthestateof hiring in the industry.
Industryemployersclaim a “desperate”laborshortage,but in fact their extremepickinessin hiring shows
they arenotdesperateatall.

Thesubtitleof aMarch22,1999articlein Computerworldsaysit all: “Str eamof Applicants BeliesLabor
Shortage.” Early in thearticleis a relatedquote(emphasisadded):

“W eareinundatedwith resumes,” saidKathyMcLean,humanresourcesinformationsystems
managerat theEdenPrairie,Minn., company [BestBuy, Inc.].

4Equallysignificantis that fact thatGrove wenton to remark,concerningthecongressionalproposalto increasethequotaof
H-1B visasfor foreign high-techworkers,that all industryneededwasaccessto the foreign studentsstudyingat U.S. graduate
schools,about3,000of whom graduateperyear—far lessthanthe65,000quotain placeat the time. In otherwords,the quota
shouldbereduced,not increased.
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Industry lobbyistsexhort Congressandthe pressto “Look at all thoseSundaynewspaperadsfor IT po-
sitions.” What they do not say, though,is that employersarenot willing to fill thosejobswith mostpro-
grammerswhoapplyfor them,ascanbeseenfrom theextremelylow percentagesof applicantswhomthey
actuallyhire,suchas:

AmericanManagementSystems 2%
BroderbundSoftware 1%
Cisco 5%
Cohesive 2%
Datascan 5%
Deltanet 4%
ECbridges 2%
FlashpointTechnology 2 to 5%
R.D.Raab 1%
H.L. Yoh 4%
Inktomi lessthan5%
Microsoft 2%
NetPerceptions 2%
New Englandfirm 1%
Qualcomm 4.5%
RadiantSystems under1%
RedHatLinux under1%
Tangis under1%

Table1: Percentof softwareapplicantshired

[Microsoft (Redmond,Washington):AssociatedPress(TacomaNews Tribune), May 13, 1997; Deltanet
(SanFrancisco):Patrick Schmidt,interview by the author, November5, 1997;ECbridges(SanFrancisco
Bay Area): RaymondLim, interview with the author, November7, 1997;Flashpoint(SanFranciscoBay
Area), FrancineBeanan,interview with the author, October31, 1997; Broderbund (SanFranciscoBay
Area):Mary Bjornstad,interview with theauthor, October31,1997;AmericanManagementSystems(Fair-
fax, Virginia): WashingtonPost, November30, 1997; Inktomi (SanFranciscoBay Area): Amy Hanlon,
interview with theauthor, February26,1998;Qualcomm(SanDiego): SanDiegoUnionTribune, March7,
1998;Cohesive(SanFranciscoBayArea):NedRoberts,interview with theauthor, July21,1998;H.L. Yoh
(Minnesota):JohnSturgeleski,interview with theauthor, June16,1999(Sturgeleskisaid“I will submit10-
15applicationsto ourclientsperweek;1-2will getinterviews,andthenumbersgodown a lot from there”;
I amassuminga30%offer rateto interviewees,asseenbelow); “New Englandfirm” (New England):inter-
view with Directorof SoftwareDevelopment,June17, 1999;Net Perceptions(Minnesota):Ann Reishus,
interview with theauthor, June25,1999;RedHat(Durham,NorthCarolina):BusinessWeek, June30,1999;
RadiantSystems(Alpharetta,Georgia): HeatherArnold, interview with theauthor, August1,1999(shesaid
300re’sume’sarereceivedperweekfor softwaredvelopmentpositions,andthey hireapproximately35de-
velopersperyear);DataScan(Alpharetta,Georgia): Karen(surnamenot stated),interview with theauthor,
July30,1999(saidhired70 lastyearoutof “thousands”of re’sume’s; I amusingtheconservativefigureof
1,500herefor thelatter);R.D.Raab:Computerworld, December6, 1999;Cisco:SanFranciscoChronicle,
May 19,2000;Tangis:interview of RandySheetswith theauthor, June19,2000.]

Industrylobbyistshave attemptedto “spin” theabove datain variousways,but they do not seemto com-
municatewith their industryclients:The employersadmit that they areextremelypicky in their hiring,
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and that they reject the vastmajority of their applicantswithout evenan interview. Indeed,whenasked
abouttheauthor’sciting of a low 2%hiring rate,Microsoftadmittedthatit is “very, veryselective.”(Boston
Globe, March8, 1998.)

And it is important to note that it is not just Micr osoft that is hiring only a tiny proportion of the
applicants. The abovecompaniescomprisea broad range of employers,fr om giants to the tiny five-
programmer startups, fr om the software vendors to the applications firms that write software for
their own internal use,and soon.

In fact,I haveservedasaninvitedpaneliston IT workforceissuesatvariousconferencesin which theaudi-
enceconsistedprimarily of HR peopleandhiring managersfrom theIT industry(ITAA/DOC Convocation,
January1998;MEPTECHII, November1998;SanJoseBusinessJournalPowerBreakfast,June1998;etc.),
andnoneof thesepeoplehasever challengedmy point thathiring ratesaredown in the2%range.

Thesituationis typified by thefussyJohnOtroba(WashingtonPost, November30,1997,emphasisadded),
who

...hasno shortageof incoming re’sume’s. Whenhelogsontohis office computerevery day,
hehasat least50 in his electronicmailbox...Butonly aboutonein 12 re’sume’s leadshim to
pick up thetelephoneto call thejob seeker. Somedon’t passthatscreeningstep.Of thosewho
comein for an interview, fewer thana quarterareofferedjobs [makinganoverall ratehiring
rateof under2%].

In other words, there is no shortageof “bodies,” i.e. there is no shortageof experiencedcomputer
programmers.The problem is that employersare not willing to hir e them. Employersareonly willing
to hire from threenarrow categoriesof programmers:

� New or recent(within a few yearsof graduation)collegegraduates,whohave cheapersalaries.Note,
though,thatevenamongnew computersciencegraduates,fewer thanhalf arehiredasprogrammers.

� Foreignnationalsonwork visas,whohavecheapersalaries.

� A relativelysmallnumberof programmerswhohaveexperiencein certainhighly-specializedsoftware
technologies.

It shouldbeemphasizedthat tiny hiring ratesseenabove arefor programmingpositions,not for, say, mar-
keting jobs. In conductingmy own interviews, for instance,I am very specific in askingfor ratesfor
programmingjobs.

Thecompanies’re’sume’-scanningmachinessearchfor key wordscorrespondingto currently-“hot” skills
desiredby theemployer. Any re’sume’lackingthesewordsis rejected,untouchedby humanhands.5 The
sameis truefor theemploymentWebsitessetupby mostcompaniesin theindustry, which filter responses
basedonskill setsandrejectany applicantwholacksthegivenskills.

5A June26,1998Wall StreetJournalarticleontheproblemsof middle-agedprofessionalsin thejob marketreportedthat“[one]
manphoneda prospectiveemployerto askwhy hedidn’t landa job interview, only to learnthathis resumehadbeenprescanned
electronicallyfor ‘action verbs’ that failed to turn up. ‘I’ ve hadthe privilege of beingrejectedby a computer,’ he said.” It is
interestingthat the Journal shouldtakesucha view of this practice,sincethe very companiesthe WSJhassupportedin their
demandsfor H-1Bsgive thousandsof applicantsthis same“privilege” of beingrejectedby acomputer.
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Moreover, theindustryclaimsof a laborshortageareevenmorestronglycontradictedby thefact thateven
amongapplicantswho havethe skills demandedby “pick y” employers,lessthan half aremadeoffers.
Patrick Schmidtof Deltanetnotesthat the programmeremploymentagencieshe useswill only refer an
applicantto anemployerif theapplicantis anexactmatchto theskill setdefinedby theemployer—andyet
even thenSchmidtsayshehireswell under10% of suchapplicants,dueto the largenumberof agencies
whichsendhim applicants.

Thiswasillustratedquitewell in anarticlein IT Recruiterin October1999:

Connaissance’sHR director, Martin, who sayshis organizationis constantlytrying to find top
talent but hasdifficulty doing it, would rathertake anotherroute. “On-the-job learning] is
certainlya consideration,” hesays.“But if you find someonewho’s alreadybeentrained,why
doyou needto trainsomeone?”

In otherwords,thereasonMartin’sfirm doesnot needto retrainolderprogrammersin new skills is thathe
is ableto hire peoplewhodohave thosenewer skills. Sowhereis the“shortage”?

In this light, it is very instructiveto look at offer rates,meaningtheproportionof thosemadeoffersamong
thosewho areinterviewed(in person,not just on the telephone).Thosewho areinterviewedhave already
beenprescreenedfor skills criteria; the employerwill have chosenthe applicant’s re’sume’ becauseof
specificskills listed,andwill have typically performeda mini-interview with theapplicantby telephone,in
orderto verify thatthepersondoesindeedhave theskills. Hereareoffer rates:

AmericanManagementSystems under25%
AspectTechnologies 20%
Broderbund 30%
City of SanJose(civil service) 10%
Cohesive 20%
DataScan 12%
Deltanet possiblyasmuchas40%
ECbridges 20%
ESP 10%
FlashpointTechnology 25 to 30%
high-techjob fairs asfew as6%
Inktomi 50%
Madison,WI recruiter 20%
Mensch,Tim 5%
Microsoft 25%
NetPerceptions 50%
New Englandfirm 25 to 30%
Quintet under5%
RadiantSystems under15%

Table2: Percentof intervieweesmadeoffers

[Microsoft (Redmond,Washington):Microsoft recruitingheadDavid Pritchard,ABC Nightline,January1,
1998;Deltanet(SanFrancisco):Patrick Schmidt,interview with theauthor, February26, 1998;Flashpoint
(SanFranciscoBay Area): FrancineBeanan,interview with the author, February26, 1998;AMS andjob
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fairs(Fairfax,VirginiaandgreaterDC area):WashingtonPost, November30,1997;Inktomi (SanFrancisco
Bay Area): Amy Hamlin, interview with theauthor, February26,1998;Quintet(SanFranciscoBay Area):
Ali Moussi,interview with theauthor, February26,1998;Broderbund(SanFranciscoBay Area): Jennifer
Ranghiasci,interview with theauthor, February26,1998;City of SanJose:DebiMcIntyre, interview with
theauthor, March5, 1998;ECbridges(SanFranciscoBay Area):RaymondLim, interview with theauthor,
March5, 1998;Cohesive(SanFranciscoBayArea):NedRoberts,interview with theauthor, July21,1998;
AspectTechnologies(SanJose):SanJoseMercury News, July 19,1998;“New Englandfirm”: Directorof
SoftwareDevelopment,interview with the author, June17, 1999;ESP, SeanSweeney, interview with the
author, June18, 1999;Madison,WI recruiter: interview with the author, June22, 1999;Net Perceptions
(Minnesota):AnnReishus,interview with theauthor, June25,1999;Tim Mensch,startupfounder, Oakland,
CA: Tech Weeklettersto theeditor, July12,1999;RadiantSystems(Alpharetta,Georgia): HeatherArnold,
interview with theauthor, August1, 1999(shesaid1 outof 7 or 8); DataScan(Alpharetta,Georgia): Karen
(surnamenot stated),interview with theauthor, July30,1999.]

Note that theselow rates are for offers, not hir es. Thus the low rates cannot be explainedaway, for
instance,by postulating that anapplicant getsmultiple offersbut canonly acceptone,or by suggesting
that many re’sume’s are casuallysubmitted via e-mail by programmerswho may not really be in the
job market but are merely “testing the waters.” Sowe do indeedseethat employersare very picky
in their hiring . Again, note that Micr osoft admitted this, and indeedany industry employer, large or
small, will admit this whenasked.

Instead,it is clearthatevenif onegrantstheemployers’claimthatthey musthiresomeonewith agivenskill
set(which I stronglydisagreewith), they still arebeingvery selective in their hiring—contradictingtheir
claimsto be“desperate”to hire.

Employersalsoadmitthatwhenanapplicantfor aprogrammingjob interviews,typically six or eightof the
firm’sprogrammerswill meetwith theappilicant,andeachof thoseprogrammershas“vetopower”—if just
oneof themis negativeor lukewarmabouttheapplicant,thenthepersonis usuallynothired,nomatterhow
stronglypositivetheassessmentsof theothersare.Again,this is quitecounterto theemployers’claimto be
desperateto hire.

Occasionallyindustrypeoplewill evenadmitthatthey arenot “desperate.” Notefor instancethefollowing,
from Computerworld’spublication,CollegeCareersSpring1999:

Althoughtheremaybea shortageof programmingtalentin theSeattlearea,employersaren’t
sodesperatethatthey’ll takejustanyone,saysBobStange,avicepresidentatStaffing Options,
aLynwood,Wash.-basedexecutive recruitingfirm. “It’ snot enoughjust to beagoodprogram-
mer,” Stangesays.“My clientswantpeoplewho aregoingto beableto understandwhat it is
they do in themarketplace.”

4.2 Salary and NonsalaryCompensation

In somevery narrow segmentsof the programmerlabormarket,somesalarieshave indeedrisensubstan-
tially. (America’sNew Deficit: TheShortageof InformationTechnologyWorkers, Dept.of Commerce,Fall,
1997.)As statedearlier, employersareoverdefiningjob requirements,with adslike “Must have experience
writing C++ codefor TCP/IPapplicationsonSPARC platforms.” Thepoolof programmerssatisfyingsuch
conditionsis of coursesmall,thusraisingsalariesfor thosewithin thatnarrow pool.
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However, outsideof thesesubsegments,programmer salariesare not rising rapidly. Bureauof Labor
Statisticsdatashow thatsalariesof programmersoverall—i.e. combiningtheoneswhohavecurrently-“hot”
skills andthe“ordinary” programmers—roseabout7% in 1997.Again, this overall 7% figureincludesthe
programmerswho arecommandinga high salarybecausethey know a new languagelike Java; sowe can
seethat the salariesof “ordinary” programmersarenot rising much,if at all. And thoughthis 7% figure
is a few percentagepointsabove inflation, it is still very mild. If employerswere desperateto hir e, as
they claim, they would certainly bewilling to pay a premium of more than 7%. By contrast,surveyors
anddieticianssaw their salariesincreasefar morethanprogrammers,beatinginflation by 20% and17%,
respectively (BusinessWeek, June29,1998).

UrbanInstitute/AmericanUniversityeconomistRobertLerman,in histestimony beforetheSenateJudiciary
CommitteeonFebruary25,1998(Dr. Lerman’s testimony is availableat

http://www.urban.org/TESTIMON/lerman2-25-98.html

) alsopointedto wages,whosemild rateof increasedoesnot indicatea massive laborshortage.6

A 1998UC Berkeley study(“The PerceivedShortageof High-TechWorkers,” Clair Brown, BenCampbell,
andGreg Pinsonneault,Dept.of Economics,UC Berkeley) foundthat

To determineif thereis currentlya shortageof high-techworkers,we lookedat their wage
growth in theeconomy. If thereis indeeda laborshortage,we wouldexpectto seeearningsof
high-techworkersincreasemorerapidly thanearningsof otherworkers.This did not happen.
Although averageearningsfor engineershave increasedover the last ten years,we find that
the increasedearningsfor engineershave not beentransmittedfully to the moreexperienced
workers. In addition,we find that high-techengineersandmanagershave experiencedlower
wagegrowth thantheir counterparts.This is strongevidenceagainstthe existenceof a labor
shortage...

In theentireeconomy, aprofessionalwith 20yearsof experiencein 1985earns48%morethana
professionalwith noexperience,andby 1995this increasesto 73%.In thehigh-techindustries,
anengineeror professionalwith 20 yearsof experienceearned55%morethana new-hire in
1985but only 59%morein 1995.

A Bureauof LaborStatisticspaperby CarolVeneri,“CanOccupationalLaborShortagesBeIdentifiedUsing
AvailableData?”(http://stats.bls.gov/opub/mlr/1999/03/art2full.pdf),alsostatesthatthedatadonotsupport
theindustry’sclaimof a laborshortage:

...thelabormarketconditionsfor thisperiod[1992-1997]indicatethatneithertheoccupational
groupconsistingof computersystemsanalysts,engineers,andscientistsnor thecomputerpro-
grammeroccupationhasexhibited both higher thanaverageemploymentgrowth andhigher
thanaveragegrowth in wages.

The ITAA criticizesthe BLS dataasbeinginaccurate,yet outspokenadvocateof higherH-1B quotasTJ

6By contrast,theJune23,1998issueof theWall StreetJournal reportedon abuttershortagein theU.S.,with pricesfor Grade
AA butterrising73%in thepastyear.
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Rodgers,CEOof CypressSemiconductor, stated7 he is raisingsalariesby 6%, quite in line with the BLS
figures.8

Comparisonsof 1996and1997salariesin SiliconValley by theemploymentagency HeuristicsSearchInc.,
werepresentedin Tech Week, March9, 1998. Salariesweretabulatedfor five areasof skill sets(software
engineers,client/server, communications,databaseandgraphicaluserinterfaces),over four levelsof expe-
rience(0-2 years,3-8,8-9,10or more).Onceagain,thedifferentialsbetween1996and1997werein most
casesin the6-9%range.

Similar figureswerefound for otherregionsof the country in the Datamasterssurvey, cited in the same
article (andthe DatamastersWeb pagealsoshows similar figurescomparing1997to 1998). This survey
alsofeaturesdetailedsalaryinformationyearlyfrom 1990-1998,extremelyuseful.It is availableat

http://www.datamasters.com/dm/survey.html.

HouseReport657,onHousebill HR 3736,1998,http://rs9.loc.gov/cgi-bin/cpquery/z?cp105:hr657:, quotes
Prof. Lermanfurther:

[Thedatacitedin theITAA report]areinconsistentwith otherprivatesurveysaswell [as] with
public datasources.A survey conductedby Deloitte andToucheConsultingGrouprevealed
that salariesfor computernetworkprofessionalsrosean averageof 7.4% between1996and
1997. CoopersandLybrandfound averagesalaryincreasesat 500 softwarecompanieswere
7.7%in 1995andalmost8%in 1996.

Even the industry-sponsoredSilicon Valley Joint Workforce Initiative Study(A.T. Kearney Co., May 18,
1999),in claimingthata labor“shortage”wascostingemployers$5,000to $6,000peremployeein various
ways,allottedonly 3.0%for its SalaryPremiumfactor dueto the allegedshortage.Again, if employers
weredesperateto hire people,which they claim, they surelywould bewilling to pay a premiumof more
than3.0%to getsomeone.

Salariesfor new collegegraduatesin computersciencerose3.9%during1996-1997.9 Qualcomm,another
firm which insiststhereis a high-techlabor shortage,admitsthat its startingsalarieshave only be rising
about4% peryear. (SanDiego Union-Tribune, March7, 1998.) Startingwagesfor new computerscience
graduatesof UC Berkeley have beenrising at the rateof 5.5%yearly.10 And in spiteof wild newspaper
storiesaboutnew Bachelor’s graduatesgetting salariesapproachingsix figures,the going rate is in the
$40,000range.11

The ITAA industrylobbyinggroupsaysthat salariesarelessrelevantbecauseof nonsalarycompensation
suchasbonusesandstockoptions. Yet the ITAA madeno claims that total compensation(i.e. salary
plus bonuses,stock options and soon) is rising at more than the 7 or 8% rate we seein salaries. On

7Marketplace,NPR,February25,1998
8Rodgersalsostatedhe hadto includea new car asa signingbonusfor oneStanfordPh.D.he hired recently, but that is not

news. This is for a Ph.D.,not a Bachelor’s degree,andit is Stanford—thetop StanfordPh.D.s,MBA, doctorsandlawyershave
alwaystendedto beprima donnasin negotiatingcompensation.

9SoftwareWorkersfor theNew Millennium, NationalSoftwareAlliance,Arlington, VA, January1998.
10Letterto theeditorto theSanFranciscoChronicle, April 4, 1998,by ProfessorRandyKatz,chairof theUCB CSDept.
11Computerworld, March 30, 1998;SanDiego Union-Tribune, March 7, 1998; Forum,KQED-FM, SanFrancisco,March 6,

1998;TJ Rodgers,CypressSemiconductor, Reuters,February25,1998.
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the contrary, the medianvalueof stockoptionsonly rose$2,900between1996and1998,12 certainlynot
enoughto supportITAA’sclaimsof dramaticincreasesin overall compensation.

Thekey point is notwhetherthereexist nonsalaryformsof compensation—thishasalwaysbeentruein this
industry, since1980or earlier—but ratherwhetherthe amountof suchcompensationhasbeenrising. If
overall compensation,bothsalaryandnonsalary, is rising only at a mild ratelike 7%, thenemployersare
obviouslynotdesperateto hire.

Exceptfor a few casesof “miracle” companies,theprofit madethroughstockoptionsin establishedfirmsis
onaveragealsoasmallportionof salary, typically about1%.13 In columnsin trademagazineswhichadvise
programmerson how to negotiatecompensationon a new job, stockoptionsare rarely mentioned;they
arealsogivenonly the briefestof mentionson, for example,in the benefitssectionof SunMicrosytems’
employmentWebpage,at

http://www.sun.com/corp_emp/working/benefits.html

Of particularinterestis a specialkind of bonus,the“bounty” paidto anemployeewho introducesa friend
to the firm who is thenhired. At Oracle,for instance,thesizeof this bonusis currently$1,000for a job
payingmorethan$40,000,and$500for onepayinglessthanthat.Thesizeof thisbonushasbeenconstant
at Oraclefor several years;in fact, thefigure($1,000)wascommonin the industryeven in the1980s.So
we onceagain do not seeevidenceof escalatinglevelsof desperationamongemployers. If employers
were that desperate,they would certainly raise the finder’s bounty to encouragepeopleto bring in
more leads.

4.3 Criticism of the ITAA/VPI/DOC “Shortage” SurveyMethodology

Much hasbeenmadeof dizzyingclaimsof numbersof openpositionsmadeby the ITAA andits partners
(Dept.of CommerceandtheVirginiaPolytechnicInstitute,VPI). Themethodologyunderlyingtheseclaims
hasbeenstronglycriticizedby theGeneralAccountingOffice (WashingtonPost, March23, 1998)andthe
Bureauof LaborStatistics.

TheGAO citesanumberof flawsin theITAA/VPI study, andotherflawshavebeenpointedoutby othersas
well. For example,theITAA/VPI survey countsa positionas“open” evenif it is currentlyfilled by outside
consultants.Thefact thatmany programmersnow preferto work asconsultants(“contractors”)insteadof
assalariedemployeesdoesnotmeanwe havea shortageof programmers.

TheITAA/VPI hasalsobeenstronglycriticizedfor thefactthatits survey simplyaskedhow many openings
afirm hadoverall,not in theU.S.In otherwords,thesurvey’scountsincludeall thejobsU.S.multinationals
have openin foreigncountries.

Interestingly, theITAA/VPI study’sauthor, Linda Leffel, notedin asidecommentin thestudythat“evenif
346,000qualifiedapplicants...appearedtoday, in all probabilityimmediatepositionswouldnotbeavailable–
to translatethis numberto anabsolutewouldbemisleading.” For example,many jobsareopenjust to “test

12IT WorkforceDataProject:ReportIV, AssessingtheDemandfor InformationTechnologyWorkers, November1999.
13TheITAA hascitedanAssociatedPressstory(TacomaNewsTribune, May13,1997)in whichBretBertolinof theOfficeof the

ForecastCouncilof theStateof Washingtonnotesthata largenumberof programmersin Washingtoncashedin onstockoptionsin
1995,bringingtheiroverall compensationto over $100,000.But Bertolin, in aninterview with meon May 12,1998,said,“That’s
misleading.Thisis mainlyMicrosoftemployeescashingin onoptionsthey receivedsix yearsearlier. A new employeecannotwalk
into Microsoft todayandcounton awindfall six yearsfrom now.”
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thewaters”: Theremaybe,say, four job adsplacedwhenthefirm intendsonly to hire two workers.The
four jobsmaybeunderfour differentmanagers,whoare“competing”with eachotherfor two job slots.

It shouldbenotedthatLeffel andVPI have strongincentivesto find that thereis a laborshortage,because
VPI formeda new program,aimedat the nonstudentpublic, conferringa computerstudiesdegree. The
tuition for thisprogramis higherthanfor theuniversity’smainstreamcourses,andthushasbecomea“profit
center.” Leffel, asDirectorof ContinuingEducationfor VPI, is in chargeof theprogram.

In any case,astheeconomistRobertLermancitedearlierpointedout in his testimony beforetheSenateJu-
diciaryCommittee,the sizeof the demandfor labor is irr elevant anyway; what matters is thedifference
betweenthe supply and demand,and thesestudiesdo not addressthat question.Dr. Lermannotedthat
industrylobbyistsusedtheir vacancy statisticsin anattempt“to bowl over peopleby sayingthata worker
shortageis obvious...Themereexistenceof vacanciesdoesnot demonstratea shortage.” (SacramentoBee,
March14,1998.)

Similarly, the ITAA claimsa 10% vacancy rate for IT positions—but doesnot mentionthat the industry
alwayshashadhigh vacancy rates.ECbridges’RaymondLim evenconsiders10%low, sayingthatratesof
20%weretypicala few yearsago.(Interview with theauthor, March5, 1998.)

4.4 Commentson Other Studiesof a PossibleIT Labor Shortage

Herearesomebrief remarksaboutsomeotherstudies:

� ThesecondDept. of Commerce(DOC)study, TheDigital Workforce: Building Infotech Skillsat the
Speedof Innovation, by CarolAnn MearesandJohnSargent,Jr., June1999.DOChasconcededthat
it regardsindustryasits “constituents,” andI haveearlierin thispaperchronicledtherelationof DOC
to ITAA, but of all thestudiescommissionedor requestedby industry, this oneis by far the fairest,
thoughit doeshavea numberof problems.

Thestudydaresto discusstheagediscriminationissueandcitessignificantproblemsin this area.It
zeroesin on oneof themostimportantproblems,the employers’refusalto hire older programmers
whodonot matcha givenskills list, thoughunfortunatelythestudyseemsto justify this by theshort
time-to-marketfor many softwareproducts(anargumentI refutelaterin thispaper).

Thereport’s coverageof the issueof “retraining” for olderprogrammersis ratherself-contradictory.
On theonehand,thereportis to begreatlycommendedfor statingthatemployerstypically arenot
willing to retrainolderprogrammersin thenew skills. Andevenbetter, thereportnotesmorethanonce
thatemployersarenot willing to hireprogrammerswhoretrainthemselves,sayby takingcourses.In
light of thelatterpoint,why doesthereportthenadvocatetrainingprogramsasthe“solution”?

Also, on the retrainingissue,the reportnotesseveral timesthat employersdon’t want to retraina
programmerin, say, Java, becausethenthe programmerwould defectto someotheremployerwho
will payhim/hermore. Yet thereportfails to noticethe implicationof thatstatementby employers:
It is anadmissionthat theemployerswantcheaplabor. Thereis no shortageof labor, just a shortage
of cheaplabor.

The study makestoo much distinction betweenvariousjob titles, suchas Programmer, Software
Engineerandsoon. As I havediscussedearlierin thispaper, peoplewith thesedifferenttitlesactually
tendto do thesamework.

It wasdisappointing to seepagesandpagesof materialon how to increasethe numberof school
kids enteringthe IT careerpipeline,including thatclassicITAA line aboutthe “nerd” imageof the
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profession.It is importantto keepin mind thattheITAA originally formulatedthatline to “explain”
the alleged “decline” in computerscienceenrollmentin U.S. colleges. Americankids just aren’t
interestedin sucha nerdy field, the ITAA claimed. Yet as the DOC itself report points out, CS
enrollmenthasbeenskyrocketingin the last few years. Thusall this materialin this newer DOC
reportwasaddressingaproblemwhich did notexist in thefirst place,asDOC itself discovered.And
muchmore importantly, how canthe reportsimultaneouslyworry aboutagediscriminationon the
onehandyeton theotherhandadvocateexpandingthelaborsupply, whichwouldexacerbatetheage
discriminationproblem?

� The industry-sponsoredSilicon Valley Joint Workforce Initiative Study(A.T. Kearney Co., May 18,
1999).Thisstudyis not remarkablein any particularaspectexceptone:Thestudyallottedonly 3.0%
for its SalaryPremiumfactordueto theallegedshortage.Again, if employersweredesperateto hire
people,which they claim, they surelywould bewilling to paya premiumof morethan3.0%to get
someone.

� The ComputingResearchAssociationStudy, TheSupplyof IT Workersin the United States, 1999.
I have earlierin this paperdescribedthe vestedinterestsin industryandacademiawhich give these
groupsincentivesto declarean IT labor shortage.(This CRA studystopsshortof declaringthat a
shortageexists,but it doessaythat “the preponderanceof evidence”suggestsa shortage,or at least
a tight labor market.) The paneloverseeingthis study consistedof membersfrom both of these
groups,andasa resultthe studyis, unfortunately, oneof the mostlackingof thoseI am reviewing
here. The studysidestepsthe agediscriminationissueentirely, completelyignoresthe key issueof
overspecificationof skills in job requirements,andsoon—all theissuesthatthesecondreportby the
Dept.of Commerce,anovertly pro-industrybody, hasthecourageto address.

The reportis quite biasedin its coverageof the H-1B issue. It airily dismissesthe charge that the
H-1Bs areexploited in termsof low salaries,by simply repeatingthe industryclaims. In spiteof
the report’s implicit claim to gathertogetherall availabledata,it ignoresstudiesby UCLA Asian-
AmericanStudiesProfessorPaul Ong,CornellUniversityLaw Professor(andimmigrationattorney)
StephenYale-Loehr, andmy own statisticalstudy, clearlyshowing theexploitation.

This reportalsomakesthe sameseriouserrormadeby the secondDOC study, by incorrectlysepa-
ratingthevariousjob titles for softwaredevelopers.Therearemany, many otherseriouserrors,too
many to list here.

The managementof the researchin this reportappearsto have beenvery shoddy. WhenI tried to
verify the citation for oneof the statisticsin thereport(concerningcareerlongevity in IT), I found
thatthecitedreference,theDigestof EducationalStatistics, did not containtheclaimeddata.I asked
bothof thestudy’sauthorsaboutthis. Oneof themsaidhedidn’t know, andreferredmeto theother
author. The latteradmittedthat thecitedreferreddid not containthe claimeddata,andsaidthathe
didn’t know the correctsource.He statedthe nameof the assistantwho did this work, but did not
respondto my requestto contacther.

� The IT WorkforceDataProject,sponsoredby the SloanFoundation. This is a blandanalysis,due
to theauthors’insistenceon usingonly thecoarsestgovernmentdata. It alsoagainmakesthesame
seriouserrormadeby thesecondDOCstudyandtheCRA study, by incorrectlyseparatingthevarious
job titlesfor softwaredevelopers.However, theauthorsconcludethat“A review of fivedifferentkinds
of indicatorsof demandyieldsno compellingevidencethat thereis a currentshortageof IT workers
or thatsuchashortagethreatensto damagetheindustryin thenearfuture.” (Dr. DobbsJournal, April
2000).
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� ThestudyonWorkforceNeedsin IT, by theNationalResearchCouncil.Thisstudywasmandatedby
Congressin 1998,aspartof legislationwhich increasedtheH-1B quota.Thecharge,ascodifiedin
thelaw, wasto investigate(a) whetheragediscriminationis commonin IT, and(b) theimpactof the
H-1Bsonthelabormarket.

Thoughthe project committeedoesincludesomepro-labormembers,it is dominatedby industry
representativesandalliesof industry. Thecommitteeincludesmembersfrom Intel andMicrosoft,the
latterrepresentativebeingIra Rubinstein,Microsoft’schief lobbyistfor H-1B visas.

The committee’s chair, Alan Merten, is presidentof George MasonUniversity. As shown earlier,
academicshave hugeincentivesto toe the industryline on the H-1B issue,andin addition,Merten
sits on the boardsof several high-techfirms, suchas BTG Inc., Comshareand the Indus Group.
(WashingtonTechnology, August29, 1996.) He decidedbefore thestudybegan,without waiting for
results,that theindustryclaimsof a shortagewereat leastpartly true,anirresponsibleprejudgment.
(SanJoseMercuryNews, September20,1999.)

WhentheNRCcommitteeoriginally sethearingsin SiliconValley in September1999,thecommittee
invited testimony from a numberof Silicon Valley employers,andtheir allies in academia,but did
not invite evenonespeakerwho is critical of H-1B policy. After I contactedthemto complain,they
did setuponepanelsessionto hearthenon-employersideof theissue,but they hadbeenpreparedto
spendthreedaysin theepicenterof thehigh-techquakewithoutsucha panel.

Moreover, the committeehasdiluted its analysis,by choosingto addressa wide variety of issues,
ratherthanfocuson issues(a)and(b) asmandatedby Congress.Thelikely effectof thiswill bethat,
even if the committeedoesfind that agediscriminationis commonin the field, that finding will in
effectbelittle morethanafootnotein thereport,andwill belittle noticed.

As of June2000, this study hasnot yet beencompleted. However, my predictionever sincethe
project’sinceptionhasbeenthatthefinal reportwill beheavily biasedin favor of industry. It will likely
adoptthe favorite line of the industrylobbyists,“EducationIs theAnswer,”which the industryuses
asstallingtactic. The lobbyistssay, “Educationis the long-termsolution,but we needH-1Bsin the
shortterm.” I have repeatedlyexplainedto thecommitteethateducationis NOT theanswer—we are
notusingtheprogrammerswealreadyhave,soincreasingtheirnumberswouldonly givetheindustry
morepeopleto reject—but aneducationalthemewould not only fit in with the industry’s lobbying
tactics,but would appealto the committee’s pro-labormemberstoo, sincethey areaccustomedto
suchsolutions. (Similarly, I expect to seea themeof retraining,which asexplainedabove is also
inappropriate.)

� AmericanUniversityprofessorRobertLerman’sstudy. Thisreporthasbeenmentionedabove. It finds
thatthereis noevidenceof alaborshortage.However, againit is notdetailedenoughto addressissues
suchasagediscrimination,overspecificationof job requirements,etc.

� UCBerkeley professorClairBrown’sstudy. Thesamecommentsapplyhereasfor ProfessorLerman’s
work.

The“shortage”claim is relatedto two otherissues:(a) agediscrimination,and(b) importationof foreign
programmersand engineersas cheaplabor. Somestudiesand surveys relatedto theseissuewhich are
discussedelsewherein thispaperare:

� A studyof therelationof ageto unemploymentdurationamongengineers,by Prof. LauraLangbein.
(Sec.5.)
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� An InformationWeeksurvey of hiring managerswhich foundthatonly asmallfractionof themwould
preferto hireanapplicantwith morethan10yearsof experience.(Sec.5.4.)

� A NetworkWorld survey of hiring managerswhichfoundthattheyoungerthemanager, thelesslikely
he/shewouldbeto hireanolderprogrammer. (Sec.5.9.)

� Prof. Paul Ong’sstudyshowing salaryexploitationof immigrantengineers.(Sec.9.2.3.)

� A studyby Prof. StephenYale-LoehrandDr. DemetriosPapademetrioushowing salaryexploitation
of H-1B programmers.(Sec.9.2.3.)

� An auditby theDepartmentof Laborregardingsalaryexploitationof H-1Bs.(Sec.9.2.2.)

5 Rampant AgeDiscrimination—at Age35

Mid-careerprogrammersoftenhave a very difficult time finding programmingwork, somuchsothatlarge
numbersof themleave thefield.

Thefollowing is very instructive(IEEE-USAPerspectives, March1999):

IEEE-USA’s1998UnemploymentSurvey shows thatdespitea growing economyin 1998,the
meandurationof unemploymentamongour membershasincreasedfrom 84 weeksin 1995to
103weeksin 1998. Usingdatafrom thesurvey, Dr. LauraLangbeinof AmericanUniversity
hascalculatedthat eachadditionalyearof ageof membersseekingnew jobs translatesinto
threeadditionalweeksof unemployment.

5.1 Underlying Factors

Dr. Langbein’sstudycitedabove(thefull studyisavailableathttp://www.ieeeusa.org/EMPLOYMENT/langbein.pdf)
did not determinethe causeof this phenomenon.However, abundantevidencefrom many othersources
showsthreeunderlyingfactors:

� Older workersoften lack work experiencein the mostup-to-datesoftwareskills. (Note: The key
phraseis work experience. Employersarenot willing to hire anolder programmerwho hastakena
refreshercoursein a new skill.)

� Employerslike to hire new college graduatesor youngworkerswithin a few yearsof graduation,
becausethey work for lower salaries,andthey generallyaresingleandthuscanwork largeamounts
of overtimewithout beingconstrainedby family responsibilities.Employersmayalsoperceive that
thenew graduateshave moremodernskill sets,thoughthiseffect is limited.14

� The“I only hire thosewho look like me” syndrome:Many of thehiring managersareyoung,andare
eitherconsciouslyor unconsciouslyuncomfortablewith hiring olderworkers.

14Thenew graduatesmayknow Java,for instance,but notTCP/IP, SAPor any of theliterally hundredsof softwaretechnologies
in usetoday. Thereis noway acollegecurriculumcanteachthemall.
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5.2 Typical Example: Intel

Intel lobbyistEva Jackconcededto Computerworldmagazine(IEEE Computer, February1996)that the
firm often focusesits hiring policy on new graduates.Tim Jackson’s book, Inside Intel (Dutton, 1997),
providesa numberof disturbingdetails:

� Intel’spolicy apparentlywasinstitutedin responseto a suggestion“by managementconsultantswho
fearedthecompany wasagingtoo fast,[recommending]easingolderemployeesout of thecompany
andreplacingthemwith youngerones.”

� Craig Barrett, Intel’s Chief OperatingOfficer, repliedto a corporatedownsizingquestionraisedat
a stockholders’meetingdismissively, commenting“The half-life of anengineer, software,hardware
engineeris only a few years...”

� Intel’sfocusonnew or recentcollegegraduatesis sointensethatit evenhasaspecialacronym for the
term,RCG(RecentCollegeGraduate),whichdominatesits employmentrecruitingdiscussions.

� Intel hasalsobeenthe defendantin severalage-discriminationlawsuits,includingby oneof its top
salesmen,40-year-old Bill Handel,who Jacksonreports“was a greatdealmoreexpensive to keep
thana newcomeronly a few yearsoutof college.”

To my knowledge,Intel hasnever deniedtheseclaims, including when I cited the claimsduring public
debatesat which Intel officials werepresent,suchas in a television debatebetweenthe authorand Intel
representative CoetaChambers(Bay TV, SanFrancisco,March 3, 1998). And when the authoroffered
during thatdebateto give Intel a list of olderunemployedor underemployedsoftwarespecialistswho are
seekingjobs,Intel declinedtheoffer.

5.3 Commentsby Recruiters and Analysts on the AgeProblem

Evenan InformationWeekOnlinearticle(March30,1998)which claimeda severesoftwarelaborshortage
correctlystatedthattheopportunitiesaremainly for theyoung:

“Youngerpeoplewith hot skills have themostoptionsopento them,” saysTom Morgan,a VP
in theChicagoofficeof PencomSystems,a nationalIT recruitingfirm.

Employmentagentstell the storyclearly. Andrew Gaynornotes(interview with the author, July 1, 1996)
thatanyonewith 10or moreyearsof experiencewithoutcurrently-“hot”skills “is atacompletedisconnect”
in finding work. SusanMiller says(interview with theauthor, June26, 1996)thatformerdefenseindustry
programmers“are usuallyshunnedby theindustry. I geta tremendousnumberof re’sume’s from thembut
I can’t placethem.” GaudiLuccatold theauthorin August1997thatvery few programmerswith 10 or 15
yearsof experiencebut lackingcurrentskills wouldbeableto find programmingwork. And Kim Lee,of the
NetworkConnectionsemploymentagency in theSilicon Valley remarked(interview with theauthor, June
26,1996),“In 1988theemployerswould have retrained[older] peoplebut they’renot desperateenoughto
dosotoday.”

Prominentsoftwareprojectmanagementwriter EdwardYourdon,who followsnationaltrendsin theindus-
try, comments,
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...a lot of [older] programmershave disappeared—I’ve visitedorganizationsthatusedto have
100 softwarepeople...thenreturnedtwo yearslater to find that the staff hadbeenreducedto
a dozenyoungerand lessexpensive people.” (The Riseand Resurrectionof the American
Programmer, YourdonPress,Prentice-Hall,1996.) He thennotesthat a major trend(in the
computerapplicationsrealm)hasbeento replaceolderworkerswith “cheap,youngC++ pro-
grammers.

A DallasMorningNewsarticle(June2, 1999),notedthat:

Theageissueoftenboils down to a hot-skills issue,saidAndrew Jackson,presidentof Bravo
Technical,a Dallasproviderof technicaltalent.

“When someonecomesto usandsaysthey needsomeonewith skills in Java [a programming
languageusedon the Internet],we go to our database,andwhatwe comeup with is thatpeo-
ple who have this experienceare25 to 35 yearsold,” he said. “Does it happen?Yes. Is it
intentional?No.”

It shouldbenoted,though,that often it in fact is intentional. While therearemany sincereemployersas
Jacksonindicates,thesadtruth is thatmany others—especiallythosewho arespeakestloudestin claiming
a labor shortage—whodeliberatelyusethe skills issueas a pretext to avoid hiring the older, perceived-
expensive,programmers.

Thoughagediscriminationis notcausedby theH-1B work visaprogram,it is clearthattheprogramgreatly
exacerbatesthat discrimination. If the employersdid not have the foreign labor pool to draw from, they
would beforcedto paymoreattentionto theolderprogrammershere.TheSanFranciscoChronicle, May
19,2000noted:

Silicon Valley headhunterLinda Tuerksaidthat in herexperience,employersaresaving a lot
of money by hiring H-1B workers,nomatterwhattherulessay.

“Companiesarefiring older, more-expensiveworkers– peoplemaking80grand– andthey can
turnright aroundandhire two peopleright off theplanefor 45grandeach,” Tuerksaid.

And from thesamearticle:

Thecompaniesarein toomuchof ahurry to makeuseof thetalentthat’savailableto them,said
Bill Payson,theheadof SeniorTechs,anemploymentfirm. “There’sashortageof ready-made
techies,” hesaid. “What they really want is somebodywho’s beendoingexactly what they’re
looking for asrecentlyasyesterday, availabletomorrow.”

Paysoninsiststhe real reasonthe techcompaniesareusingthe laborshortageargumentis to
save money by hiring foreignnationalsat Paysonhas12,000reasonsto believe thatthere’s no
hugetalentshortagein IT. That’sthenumberof unemployedandunder-employed,experienced
technologyworkerslistedin thedatabaseof his employmentfirm. Most areover 50,although
Paysonhasbeengettingmoreinterestfrom professionalsin their 40swho feel they arealready
experiencingagediscrimination.

“Our successrate is minimal. Oneout of 10 employers(who clientsvisit) hire somebody,”
Paysonsaid.
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5.4 Industry Officials and Lobbyists Admit That the Older Programmers and Engineers
HaveDifficulties Getting Hir ed

Many employers’insistenceonhiringonlyprogrammerswhohaveaspecificsoftwareskill is sincere,though
again,misguidedsinceany competentprogrammercanlearna new softwareskill quitequickly. But for
too many employers,especiallythe oneswho lobby heavily in Congress,the skills issueis just a red
herring, a pretextfor avoiding the older programmersand hiring cheaperworkers. Agediscrimination
is rampantin theindustry, asmoreandmoreemployersfocustheir hiring on thecheaperyoungpeople.

An articlein IT Recruiterin October1999containeda quotewhich illustratesthesituation:

...ArthurMartin,HR directorfor ConnaissanceConsulting,anIT telecommandconsultingfirm
in Columbus,Ohio. Martinsaysabout20percentof hisapplicantsareolder, thoughfewer than
that havebeenhir ed.

(Emphasisadded.)

Martin goesonto saythatthediscrepancy is dueto lackof skills. (Recallthatfor someemployerstheskills
issueis justa pretext, thoughmany sincere,thoughmisguided,employersdoapplythis screeningtoo.) But
at thevery leasthis remarkshowsthattheolderprogrammersdofaceproblemsgettingwork.

We have seenearlierthat Intel hasadmittedpreferringnew graduates,andhasdismissedthe problemsof
older engineersby sayingthey have a “half-life” of only a few years.This attitudeis not limited to Intel
by any means;it actuallypervadestheindustry. Oneengineerphrasedit thisway(SanJoseMercury News,
September4, 1995):

“There definitely seemsto be a life cycle to engineers,” said Fred Fehrer, 52, who was an
engineerfor Hewlett-PackardCo. for 13 years. “Engineersseemto be mostvaluablewhen
they’refive to 10yearsout of college.Thenthere’sa slow declineafterthat.”

This problemhasalsobeendescribedfor Microsoft. (The MicrosoftWay, by RandallStross,Addison-
Wesley, 1996.)A hiring managerin a SiliconValley firm who is a formerUC Davis studenttold theauthor
(March28,1997),

Well, I wantto statethatthis is in my opinionnotagoodpolicy, but thetopmanagementin our
company hasdirectedusto focusour hiring onnew or recentgraduatesonly. Thesearepeople
whohave no family andcanwork long hours.Yes,salaryis a majorfactor;that’swhat it boils
down to. You work the youngonesfor five yearsandthenreplacethem. I have objectedto
this, becauseI believe thatmany of our projectsarebeinghurt by the fact thateveryoneis so
inexperienced.

A July 14,1997articlein theWashingtonTimesquotesNeuroSystemsCEOEdRobertsonasto thecentral
issuein hiring recentcollegegraduates:

If wegoout to themarketplaceandfind a 40-year-old softwareengineer, we’ll have to paythat
individualmore.
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TheMarch22,1999issueof InternetWeekobserved(emphasisadded):

For many expandingcompanies,collegerecruitingrepresentsamajorpartof thehiring strategy.
Thereareprosandconsto hiring college students.And to be successful,the hiring process
requirescarefulattention.But recruiters saythere’s no better way to accessa pool of eager
and low-costtalent.

Actually, asexplainedin Section6.2,evennew graduatesarenotsoughtaftermuchby employers,contrary
to industryclaims. Theemployersprefera modicumof experience—but they shunthosewith “too much”
experience.An InfoWorld article(July20,1998,http://www.idg.net)featuredsummarizestheproblem:

“The mostsought-afterpersonhasthreeto 10 yearsof experience—they’re not highly paid
yet—andthey’ve got a lot of educationin thelatesttoolsandOSes,” saysBill Schaefer, presi-
dentof SchaeferandAssociates,in Melbourne,Fla...

“I’ d love to have somebodywith 20yearsof experience,but unfortunatelyI’m only payingfor
threeor four,” saystheIT directorata largelaw firm on theWestCoast.

The article goeson to note that even thoughmany older workersstatethat they arewilling to work for
less,employers’perceptionto thecontrarymeansthattheworkersdonot evenget interviews. Many older
programmerstell methey have encounteredthisproblem.

SharonGadberry, presidentof TransitionsManagement/OutplacementNationalin SanFrancisco,notedthat
job adswill specify“five yearsof experience—they usuallymeannomorethanthat...Companiesaretrying
to screenout theolderworkers[often to saveonsalary].”15

LarsPoulsen,headof RNS,anetworkrouterfirm in SantaBarbara,saidthatheaimsfor amedianlengthof
experienceof five to sevenyearsamonghisengineers.(Interview with theauthor, June24,1996.)

This trendwasnoticedin theMarch29,1997issueof TheEconomist:

Ageandexperience,which elsewheregetpeoplepromoted,arenohelpin the[Silicon Valley];
on the contrary, thereis a distinct bias in favor of youth. Nowadaysthe averagesoftware-
engineeringqualificationbecomesobsoletein aroundfiveyears,soastudentfreshoutof college
maybemorevaluableto a company thana40-year-old.

Ann Reishusof Net Perceptionsin Minneapolistold the author(June25, 1999) that her firm primarily
recruitsprogrammerswith threeto sevenyearsof experience.Anotherrecruiter, who is with a majornet-
workingsystemsfirm, gave exactly thesameagerangeto theauthor(June24,1999).

Intel’sown internalrecruitingliteraturepointsto a focuson “NCGs” (new collegegraduates)and“RCGs”
(recentcollege graduates).(The time limit for an RCG is one yearafter graduation,accordingto Intel
recruiterPearlSeto.) Thesetermsapparentlyareusedfor someotherfirms aswell; I have seeninternal
documentsfrom themindicatingthatvariouspositionswereearmarkedfor RCGs.

OneCEO(BobFormanof IMI Systems,a nationalprogrammingconsultancy) whoheardmespeakon this
subjectapproachedmeaftermy presentationandsaid,quiteangrily, “Youarewrongthattheindustrydoes
not hire olderpeoplewhodon’t have hot skills. My company is anxiousto hire asmany programmersasit
canget.”16 I thensuggestedthatmywife, asoftwareengineerwith 15yearsof experience,sendhiscompany

15Ms. Gadberrywasquotedin theSanJoseMercuryNews, September4, 1995.
16Formanis alsoquotedin asimilar commentin Computerworld, January19,1998.
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her re’sume’,andthat if the re’sume’wererejectedwithout an interview, I usehis firm asan examplein
my futurewritings on this topic. He quickly backpedaled,sayingthatmy wife’s re’sume’might berejected
becausethefirm findsthathercurrentsalaryis toohigh.

My reply to Formanwasthatthis indeedis theproblem.Theindustryclaimsthereis a shortageof workers
whenwhatthey reallymeanis thatthereis ashortageof cheapworkers,in theform of new collegegraduates
andimportedforeignnationals.I discoveredlater thatFormanis Chairof the ITAA’s ImmigrationPolicy
Committee,in chargeof lobbyingfor anincreasein theH-1B work visa.

The industryalsosaysthat if they retraintheir programmersin a “hot” skill, the newly-enfranchisedpro-
grammerswill leave themfor higher pay elsewhere. (Workforce Magazine, May 1999; OrangeCounty
Register, June19, 1999;alsoseetheITAA report.) But in sayingthey refuseto retrain on the grounds
that the programmerswould then demandmore money, employersare thereby admitting that they
are hiring the youngerdomesticprogrammersand the H-1Bsbecauseof their cheaplabor. Thesame
pointappliesto thoseemployerswhosaythey don’t hire olderprogrammersatyoung-programmersalaries
becausethey would leave for higherpayatanotherfirm lateron.

The July 5, 1999issueof InformationWeekpresenteda striking illustration of the problemswhich older
programmersface:

It seemssafeto saythatexperiencemaynotbethemostvaluedcommodity, accordingto a sur-
vey of 200IT managersnationwideconductedby InformationWeekResearchin May. Though
agewasn’t specifiedin thequestion,only 2%of themanagerssaidthey wouldmostlikely hire
aworkerwith 10or moreyears’experience.Almosthalf–46%–preferredto hire aworkerwith
four to 10 years’ experience,while 26% said they would hire a worker with lessthan three
years’experience,andanother26%wantedanentry-level workeror recentcollegegraduate.

Thereis nobetterway to show theindustry’semphasisonyouth(andits generaldisinterestin workerswho
arein their 40sor even30s)thanto look at how firms in this field define“senior” workers. Considerfor
examplethe employmentWeb pageof SunMicrosystems(asof March14, 1998),oneof the mostvocal
firms claiming a labor shortage.Oneof the first questionsaskedof the job seekerthereis “Experience
Level,” which of courseis a proxy for age,andthuspossiblyanillegalquestion.But evenmoreinteresting
is thechoicestheuseris givenfor answersto thisexperiencequestion:

[ ] Entry Level (0-2 years )
[ ] Intermediate (3-5 years )
[ ] Senior (6+ years )

In otherwords,if you are28yearsold, six yearsout of school,Sunclassifiesyou as“Senior”!

Sunturnsoutto betypicalin thisregard.Followingarethenumbersof yearsof experience(asaprogrammer
andengineerin general,not in a givenskill) listedin job announcementsby variousfirms:

(Most of thesearedrawn from specificjobs on the firms’ Web sites. An exceptionis Geoworks, whose
informationis drawn from aGeoworksjob adin Tech Week, July12,1999.)

Theauthordebatedthe issueof theallegedlaborshortagewith WarrenLeiden,presidentof theAmerican
ImmigrationLawyersAssociation. (KQED-FM, SanFrancisco,March 6, 1998.) Leidenwasoneof the
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Figure1: InformationWeekpoll results

BestBuy SeniorProgrammerAnalyst 2 years
Compaq SeniorSoftwareEngineer 3-5years
Geoworks SeniorSoftwareEngineer 5 years
Intel SeniorSoftwareEngineer 5 years
Lotus SeniorSoftwareEngineer 5 years
Oracle SeniorSoftwareQA 4 years
SunMicrosystems generaltechnical 6 years
CorsairCommunications SeniorSoftwareInfrastructureEngineer 3 years
BaanUSA SeniorTechnologyEngineer 3 years
TheLearningCompany SeniorSoftwareEngineer 5 years

Table3: Yearsof experienceto qualify for a seniorposition

draftersof legislationproposingan increasein theyearlycapon temporarywork visasfor foreignprofes-
sionalsDuring thedebateLeidendefined“mid-level” programmersto bethosehaving only “a yearor two
of experience.”
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5.5 ShunnedEvenThough Possessinga “Hot” Skill

In many cases,even if anolderprogrammerdoeshave a “hot” skill, he/shestill mayfind it difficult to get
work. Bill Halchinis a casein point. In thespringof 1998SunMicrosystemsVice PresidentKenAlvarez,
whohadbeenheavily lobbyingCongressfor anincreasein theyearlyH-1B quota,statedthatheneededto
hire H-1Bs for operatingsystemkerneldevelopmentbecausehecouldnot find Americanprogrammersin
thatfield. Halchin,whohadnearly20yearsof kernelexperience,with are’sume’readinglike aWho’sWho
of industryfirms,appliedto Sun.Hedid notevengetaninterview. After four monthsof unemployment,he
finally foundatemporaryprogrammingpositionat anotherfirm.

Halchinhadasimilarexperiencein thespringof 1999with Ecutelof Alexandria,Virginia. Thefirm’sCEO,
JohnHarrison,issueda news releasethroughPRNewsireonMarch17,discussinghis testimony thatdayto
theHouseScienceCommittee.He hadexpressedto thecommitteetheusualclaimsmadeby the industry
lobbyists,asseenin thisexcerptfrom thepressrelease:

Somethingis wrongwhenyouputanadin theWashingtonPostfor asoftwareengineerandthe
only qualifiedapplicantsyoureceive arefrom non-U.S.Citizens,saidJohnHarrison,CEOand
co-founderof Ecutel,oneof thenation’smostpromisinghigh-techcompanies.

In testimony beforetheHouseScienceCommitteetoday, Harrisontold of theextraordinarycost
anddifficulty hehasexperiencedtrying to keephis company staffed with engineers.Harrison
askedour nation’s lawmakersto proceedon a two-prongedapproach—dramaticallystepped
up mathandscienceeducationfor today’sstudents,andfor theshort-term,easedimmigration
laws...

Harrisonexplainedhow thedifficulty of hiring skilledengineersthatareU.S.citizenshashin-
deredhis company. Ecutelpaid legal feesof $80,000to addressimmigrationissuesfacedby
its engineerslast year. The company wasprohibitedfrom bidding on contractsthat required
securityclearancesandwasunableto work in someareasof encryption/decryption.Further,
its non-U.S.engineerswerenot ableto beusedfor salescallsoutsideof theU.S.asfew have
multi-entryVISAs, whicharecostlierandmoredifficult to obtain.

Ecutel’sWebsitesaidthatthefirm wasseekingpeoplewith thefollowing skills:

IntermediateandSeniorEngineerPositionsLooking for several energetic andself-motivated
SoftwareEngineerswith at least5 yearsof experienceor familiarity in 2 or moreof the fol-
lowing: C/C++, TCP/IP, Mobile IP, IPSec,Device Driver, InternetRFC,Mobile Computing,
GUI, RDBMS,Networking,Security, WebDevelopment,Microsoft/UnixOSes,generalInter-
netcommunicationprotocols.

Halchinhadyearsof work experiencein six of the skills this ad expressedinterestin, considerablymore
thanthe threshholdof two statedby the ad itself. Yet he wasnot even called for an interview whenhe
appliedto thefirm, evenaftertwo followupe-mailmessagesto Harrison.

Ed Petronfound that even beinga successfulauthoron Linux (a popularversionof the UNIX operating
system)is not enoughfor mostemployers:17

17E-mail to me,February2, 2000
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Figure2: attrition ratesfrom CSgradsworkingasprogrammers

I have beenout of work for severalmonthsnow...I amtheauthorof LinuxEssentialReference
from New RidersPublishingwhichwasfirst releasedin December’99 andis aboutto enterits
secondprinting. I ..have never evenbeenconsideredfor any kind of UNIX job, evenanentry
level one.

5.6 Careersin Programming Ar eShort-Lived

As a resultof agediscrimination,mostcareersin the programmingfield areshort-lived. (Recall that the
claimed“IT labor shortage”is actuallyin theprogrammingarea,asthe vastmajority of high-techH-1Bs
aredoingprogramming.)It is very difficult for mostprogrammersto getprogrammingwork afterage40;
somestill work in nonprogrammingbut computer-relatedjobssuchascustomersupport,marketingandso
on,andmany leavethecomputerfield altogether. Thegraphshowsdata,extractedfrom theNationalSurvey
of CollegeGraduatesin 1993,showing thepercentageof computersciencegraduatesworking in software
developmentvariousnumbersof yearsafterthey finish school:

Theseattrition ratesarestriking. Five yearsafter finishingcollege,about60 percentof computerscience
graduatesareworking asprogrammers;at 15 yearsthefiguredropsto 34 percent,andat 20 years—when
mostarestill only age42or so—it is down to 19percent.Clearlypartof thisattrition is voluntary, but most
areforcedto seekotherwork whenthey seethehandwritingon thecubiclewall: Employersdonotwantto
hireolderprogrammers.

It shouldbenotedthatothertechnicalfieldsdonotshow thisrapiddeclineof workin theirarea.For example,
considercivil engineeringmajors.Six yearsaftergraduation,61%of themareworking ascivil engineers,
and20yearsaftergraduation,therateis still 52%;comparethis to thedeclinefor computersciencemajors
from 57%to 19%seenabove.

Industry lobbyistshave tried to dismisslarge attrition rateamongcomputersciencegraduatesby saying
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“They all becamemanagers!”But civil engineersbecomemanagerstoo, and yet we don’t seea large
attrition rate for that profession.

Anotheranalystthenpostulatedthatcomputersciencegraduateshave a greatertendency to becomeman-
agersthando civil engineers,but this is not the caseeither. If anything, the oppositeis true: The NCSG
datashow thatamongthosewho have beenout of school16 yearsor more,13%of the computerscience
graduatesweremanagers,while 18%of thecivil engineersgraduatesheldmanagerialpositions.

In otherwords,careersin programmingarefar shorterthanin civil engineering,eventhoughbothfieldsare
technicalandrequireattentionto detail.Thedifferenceis thatskill setschangerapidly in programming,but
not in civil engineering.And again,it is not thatprogrammersareincapableof acquiringthenew skills, but
ratherthattheemployerswon’t give themthechanceto doso.

This samepoint was found in a study by the United EngineeringFoundation(UEF), as reportedin IT
Professional,May/June1999:

Most credentialedIT workersdo entera core[IT] profession,but thenleave asthey age.This
happensin other technicalprofessions,but it happensa decadeearlier in the IT industry.

Thedifferencebetweenattitudestowardhiring in programmingandcivil engineeringwasdescribedwell by
onecivil engineerwho readanearlierversionof thispaper:

I hadnoideathatthesefirmswerescreeningresumeswith scanners[for highlyspecifictechnical
skills]! Thatis incrediblyshortsighted.In thinkingaboutthismore,I think in ourbusiness[civil
engineering]it is pretty easyto show that peoplewith moreexperiencearemoreproductive
becausethey have donemany of the thingsbefore. Justtoday, a youngengineercameto me
looking for someinformationfrom a specificmanufacturerto do somehydrauliccalculations
on filters. I told him not to evenbotherlooking becauseit wasgoingto be insignificantin the
overall analysis. If he haddonethema few times,he would not have wastedan hour or so
lookingaround.

5.6.1 UnemploymentRatesAr eMeaninglessfor Programmers

Sincepeoplewho cannot find programming work leave the field, unemployment statistics for pro-
grammers are meaningless.The former programmerwho cannotfind programmingwork and thusbe-
comes,for example,abusdriver (asdid alaid-off programmerinvolvedin suingSiemens;seeSection5.10)
countsin governmentstatisticsasanemployedbusdriver, not anunemployedprogrammer. (CarolVeneri,
“Can OccupationalLabor ShortagesBe Idenitified Using Available Data?”, Bureauof Labor Statistics,
http://stats.bls.gov/opub/mlr/1999/03/art2full.pdf.)

Hereis ananalogy:Supposein acertainsmalltowneconomicconditionsbecameverypoor, andthemajority
of working-agepeoplecouldnotfind jobsandthushadtomoveoutof thetown. Thefew working-agepeople
whodid have jobswould remain,sotheunemploymentratein this town wouldbevery low—acompletely
misleadingmeasureof thetown’seconomichealth.

RebeccaEisenberg of theSanFranciscoExaminerwrote(May 31,1998),

Personaltestimonialsare even more powerful than the statistics. “There were10 situations
whereI interviewedandwasturneddown...,” saida62-year-old computerprogrammerwith 30
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yearsof engineeringexperiencein Silicon Valley, who preferredto remainnameless.“I work
in food servicenow. I deliver a lot of pizzasto high techcompanies.We (cater)a lot of high-
techparties.Anybodywith two eyesin their headcancanvassthemeetingsandpartiesandsee
that in many companiestherearefew peoplewho areover age40,” hesaid. Theprogrammer
describeda conversationheoverheardat a recentcompany event: “Age becamean important
topic of discussionat this mid-daymeeting,and they decidedthat the oldestpersonin their
sectionof thecompany was29”...

“I getratherannoyedatunemploymentstatistics,” theprogrammersaid.“They mightbetalking
aboutunemployment,but they arenottalkingaboutunderemployment.Formerhightechpeople
have longsinceexhaustedtheir unemploymentbenefitsor areemployedatsomethingthatthey
did not expectto bedoingat their age.”

Sounemploymentratesdo not give anaccuratepictureof theemployers’generalrefusalto hire the older
workers. Nevertheless,it is significantthat reportedlytherewasa high 17% unemploymentratefor pro-
grammersover age50asof August1997,accordingto Computerworld(January12,1998).This figurehas
not beenconfirmed,18 but onedoesnot evenneeddatato observe thetrend. A stroll aroundany high-tech
company will confirmthatmostpeoplewhowork in thisfield areyoung.

Suchpolicieshave spawneda cottageindustryin self-helpbooksfor programmerswho find that they are
no longerdesiredby employers,suchasTheComputerProfessional’sSurvivalGuide, DownsizedBut Not
Out: How to GetYour Next ComputerJob andTheProgrammer’sJob Handbook:TheSkillsYou Needfor
Long-TermJobSecurityandProgrammingSuccess.

5.7 How Re’sume’-ScanningProgramsLock Out the Older Programmers

As hasbeenmentioned,mostbig firms scanre’sume’s electronically, searchingfor certain“hot” software
languagesor platforms.Both in thecaseof insincereemployerswhowish to weedout theolderapplicants,
andin thecaseof sincereemployerswhohavegenuinely(thoughmisguidely)becomeobsessedwith specific
skills, this hastheeffect of locking theolderapplicantsout,excludingthemfrom evenconsiderationfor an
interview.

This hasbeensucha problemthatPC Weekrananarticle(November1, 1999)describingtheproblemand
giving programmersadvicein how to circumventit. Hereis anexcerpt:

“At a big company, whenthey getre’sume’s,humanbeingsdon’t readthem,” saidBill Payson,
presidentof TheSeniorStaff Inc.,astaffing company in Campbell,Calif., thatplacesmatureIT
workers.“As far aspossible,they cluethe[software]to excludecandidatesthatdon’t fit a pre-
conceivedprofile. Theprofile is probablywrittenby somebodyin theirmid-20s.... That’sone
of the problemstangentialto the ageproblems—mostlarge companieswith HR departments
havevery youngpeopleashiring managers.”

18Thiswasquestionedby reporterMirandaEwell (SanJoseMercuryNews, April 5, 1998),whosaidthatsuchinformationis not
available,andwho gave otherstatisticswhich, thoughnot exactly measuringthesamequantityasin theComputerworldarticle,
seemedto beatoddswith it. Ontheotherhand,I havecheckedwith theauthorof theComputerworldarticle,LauraDiDio (now an
analystwith GigaInformationGroupof Cambridge,Massachusetts),whocountersthatshedoggedlywentthroughcall aftercall to
theBLS to gettheexact informationshewanted,andshefinally did find someonewhowasableto provide it. It is not clearwhat
really transpiredhere.
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5.8 It Is NOT a “Failur e of Programmersto KeepTheir Skills Up to Date”

Again it is crucial to keepin mind that the plight of the older programmer cannot be solvedsimply
by the programmer taking somerefreshercoursesin the new software skills. Even if a programmer
takesa coursein, say, the newJava programming languageand then appliesfor a job requiring Java,
employerswill still not hir e him or her, becausethe employer insistson actual work experiencewhen
hiring older people. As notedby softwareemploymentagentMaryannRousseauin the SanFrancisco
Bay Area, “Taking a courseis just not going to work for a seniorperson,givenhis salary.” Why hire a
newly-retrainedbut moreexpensive40-year-old whenanewly-trainedcheapnew graduateis available?An
IDG.netarticle(July20,1998,http://www.idg.net)observed,regarding“a largelaw firm ontheWestCoast,”

...somesaya recommitmentto trainingprogramscouldhelpsolve theproblem...[Butevenif a
veteranprogrammer]takesaVisualBASIC class,it doesn’t guaranteethatthey will qualify for
a [VisualBASIC] job. “I wouldn’t hire thembecausethey would not have the skill set,” says
[the] firm’s IT director.

JohnSturgeleskiof theH.L. YohCompany in Bloomington,Minnesotasaid(interview with theauthor, June
16,1999),“Takingaclassdoesn’t matter. Theemployerswantexperiencein theactualwork environment,to
hit thegroundrunningwith no learningcurve onthejob. Therareexceptionmight beif thehiring manager
alreadyknowstheprogrammerpersonally.”

Ann Reishusof Net Perceptionsin Minneapolis,who hiresJava programmers,madea virtually identical
statement(interview with the author, June25, 1999): “We don’t do training. They needto hit theground
running.A classin Java is not enough.”

Kim Lee,aSiliconValley recruiter, alsousedthephrase“hit thegroundrunning” in thiscontext. (Interview
with theauthor, June26,1996.)

I spokewith FrankBellarminoof Parallel Partnersin Chicagoon July 29, 1999. He saidthat a recruiter,
“We can’t say[to a client] we’ve gota guywhohasjust takena class.”19

KristenLinbladof Utek Recruiterin OakBrook, Illinois, discussedwith me(July 29,1999)a hypothetical
casein which a programmerhadyearsof programmingexperiencebut wasonly self-taughtor hadcourse-
work in thePerlprogramminglanguage.Shesaid,“This wouldwork if theemployeronly specifiedPerlas
a ‘plus’ in thejob requirements.If theemployerspecifiedPerlasa ‘must’, thenno.”

HeatherArnold of RadiantSystemsin Alpharetta,Georgia told me(August1, 1999)thatanapplicantfor a
programmingpositionmustataminimumhaveworkexperiencein SQL.WhenI askedif courseworkwould
beacceptablefrom aveteranprogrammerwhoapplies,shesaidno,because“Whenyouthink of thetonsof
re’sume’sweget,my eyesaregoingto becaughtby thosethataredeadon [in termsof skills matches].”

A womanat TechnicalStaffing Corporationin SanFrancisco(who wasnot willing to give me hername)
madesimilar commentsto me when I interviewed her on December16, 1997. I askedwhat would be
available to a mid-careerprogrammer, say10-15yearsof experience,who hasbeenworking with the C
programminglanguagebut doesn’t havecurrently-hotskills. Shereplied,“JustC, nothingelse?They might
find a positionstaffing a helpdesk.” I thenaskedwheresucha personcouldtakea course,sayin Java,and
thengetaprogrammingjob. Her replywas“No, notwithout hands-on[i.e. job] experience.”

19He speculatedthatthiswasprimarily dueto thefact thattheclientfirms mustpayhim a referralfee.However, asseenby our
otherexampleshere,that is not thecase.Employerswill not hire aveteranprogrammerwith only coursework in hotskills evenif
he/sheappliesdirectly, insteadof via anagency.
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5.9 YoungerManagers,Older Programmers

In March1998a formeremployeeof Inktomi, thenoneof thehottestnew Silicon Valley firms, sentmea
quite thoughtfulaccountof his observationsof thehiring process.He mentionedthatonejob applicant,a
programmerwith anexcellentre’sume’,was

gung-hoto work, learn what he needed,andwas obviously smartenough,but he didn’t fit
Inktomi’sprofileand[sohis re’sume’]wastossed[into thetrash]

WhenI thenaskedwhy thisapplicantdid not fit Inktomi’s“profile” andwasrejected,thereplywasthatthe
applicantwasin his30s(noteven40s)and—heavenforbid—married!Inktomi’stwo founderswereages23
and29 whenthey startedthecompany in 1996. Thefirm’s employmentWebsiteboaststhat thecompany
is “jam-packedwith fun people,” an atmospherewhich presumablywould not be enhancedby the older,
married-with-childrencrowd.

An articlein NetworkWorld, September14,1998founddisturbingresultsin its readersurvey:

Agedoesmatterwhenit comesto IT hiring, accordingto asurvey of 200NetworkWorld read-
erswith somedegreeof hiring responsibility. Thesurvey clearlyshows thatyoungernetwork
managerstendnot to hireolderworkers.

Only 13% of the 30 survey respondentsin the 20-30agegrouphired anyoneover 40 in the
pastyear, but thatpercentageincreasedastheageof thehiring managerincreased.Of the80
networkmanagersin the 31-40agegroup,24%hadhired anover-40 personin the pastyear.
Thepercentageroseto 39%for the57 managersin the41-50agegroupandup to 45%for the
31respondentsover 50...

The survey resultsdon’t surpriseKathy Nichol, who has18 years’experienceasa high-tech
recruiterin the Dallasarea. Nichol sayssheworks with onethirtysomethinghiring manager
who gravitatestoward “young fast-trackmanagers.” When Nichol hasrecommendedolder
workers,herclient rejectedthem,sayingthecandidatelackedenergy, couldn’t cut it in a fast-
pacedenvironment,or shouldhave beenfurtheralongcareerwise.“He doesn’t evenrecognize
whathe’sdoing,” Nichol says...

Companiesdon’t want to hire older workersfor entry-level jobs becausethey don’t want a
40-year-old reportingto a 24-year-old. “It’ s a cultural thing,” [Nichol] says. Naturally, the
company won’t comeright outandsayagebiasis cominginto play, but managerswill comeup
with someotherreasonnot to hire thatperson,shesays.

Similarobservationsweremadein InfoWorld, July20,1998:

...botholder workersandyoungermanagersmay be dauntedby the ideaof a staff member
workingfor amanagerwhocouldbehisdaughter. Almosthalf of theInfoWorld readersurvey’s
respondentsyoungerthan30 yearsold saidthey weremanagers,andmorethanonein five of
therespondentsolderthan50yearswerestaff members.

“It definitely happensthat you endup working for somebodyhalf your age,so you have to
presentyourselfassomebodywhocanbecomfortablein thatcircumstance,” saysJoycePlotkin,
presidentof theMassachusettsSoftwareCouncil,in Boston.
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Figure3: NetworkWorld poll results

Anotherfrequentlycited reasonfor older workers’ troublefinding jobs is the perceptionthat
they don’t have theenergy andcommitmentof youngerworkers...

Becauseof family andothercommitments,olderworkersareperceivedaslesswilling to work
longhoursthanyoungerworkers.

However, InfoWorld’s survey found that the averagenumberof hoursworkedper weekwas
highbut remarkablyconsistent:48hoursfor everyagegroup.

5.10 AgeDiscrimination Lawsuits Brought Against High-TechFirms

As mentionedearlier, Intel hasbeensuedfor agediscriminationseveral times. Apparentlynonehasyet
beensuccessful,thoughsucha suit is currentlypending,broughtby attorney Dru Keeganof SanJose.

Intel’s lobbyistsclaim thatnoage-discriminationlawsuitagainstthehigh-techindustryhasever succeeded.
Thisisnotreallycorrect,sincethefederalEqualOpportunityCommissiondidservea“letter of violation” on
SiemensEnergy andAutomationin Minneapolisin 1997.The11programmerswhobroughtthecomplaint
againstSiemensthensuedin federalcourt,andthecasewassettledoutof courtin Augustof 1999.Though
thatsettlementincludeda secrecy provision andthusthedetailscannotbedivulged(I servedasanexpert
witnessonbehalfof theplaintiffs),asmallpartof theevidencein thecaseis in thepublic record,aspartof
anarticlein theSanJoseBusinessJournal, December14,1998:

AdvancedMicro DevicesInc., Intel Corp.andSiemensEnergy andAutomationInc. arebeing
suedby seniorswho claim they weredeniedemploymentbecauseof their age.In theSiemens
case,11 formeremployeesover theageof 40 saythey werelaid off from a softwarefacility in
Minnesota,only to bereplacedby youngerworkers.

Someappliedfor similar jobs at Siemensthat openedup after the layoffs, but they wereun-
ableto even get interviews, accordingto the plaintiffs’ attorney, StephenSnyder. The Equal
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EmploymentOpportunityCommissionhassidedwith the workers. In a “letter of violation”
sentto Siemensin 1997,the EEOCsaidit found “reasonto believe” that agediscrimination
hadoccurred.Accordingto theEEOC,thelayoffs that included11 formeremployeesunfairly
targetedolder workers. “The terminationratedisproportionatelyaffectedsoftwareengineers
over 40, resultingin the terminationof 21 percentof thesoftwareengineersover 40, andonly
2 percentof thesoftwareengineersunder40”...

Mr. Snyder, theattorney representingtheSiemensplaintiffs,saidhisclientswereunableto find
work afterthey werelaid off, despiteyearsof experience.Onebecameabusdriver.

5.11 SampleProfilesof Underemployedand UnemployedProgrammers

After seeingmequotedin thepresson this topic,many olderprogrammershave sentmelaudatorye-mail,
sayingmy descriptionof theplight of suchworkersfit themperfectly. Hereareafew geographically-diverse
samples:

(From a manin the SanFranciscoBay Area:) I have programmedsince1976,but lost “hot
skills momentum”during1991-1995,duringwhich time I workedasanapplicationsspecialist
for a local oil company. I wasreplacedby a muchyoungerworker. SincethenI have been
studyingnetworks,VisualBASIC, andothernewer languages,but can’t obtainsomuchasan
interview offer. I now earnabout$24,000peryearin retail salesandmanagement.

(From a womanin Portland,Oregon:) Your statementsabout“middle age” programmersare
right on target. I am 41, and had beenout of the industry for five years[running my own
business].Upon my decidingto go back into softwareengineering,I [could only get offers
for nonprogrammingpositions]...Thisafter 15 yearsexperiencein softwareQA, as well as
five yearsrunning my own business...Iwas fortunateenoughto eventually find my current
employer, andthey werewilling to takeachanceandoffer mea job basedonREAL experience
andintelligence...[but] aslong asemployersthink that I’m out of datebecauseI wasstudying
computersciencebeforethey wereborn, I guessit will be hardto do anything basedon my
background.

(From a man in the Washington,DC area:) It is interestingto note that it is Oracle and
MCI/WorldComthat arecited in [a 1999article in which the two firms werepushingfor an
increasein the H-1B quota]ascrying aboutthe lack of ”qualified” applicantsin this area. I
interviewedwith BOTH of them,MCI (actuallyUUNet) TWICE, with no luck. I know I qual-
ified for bothof thejobs,otherwisewhy a face-to-faceinterview aftertheresumescreening?I
canonly assumethatwhenthey saw my graybeard,thatwastheendof theprocess...Italsowas
interestingthatI startinggettinga LOT moreinterestin my resumewhenI cutout 14yearsof
experience(1967-1981).

(Fromamanin Tennesse:)Basedonpersonalexperience,I’d sayyouareright in yoursummary
of thetruestateof theIT job market:Nobodywantsto payseriousmoney exceptfor a handful
of super-hot areaslike Year2000or fixing someMicrosoft problems.I’ve got anMSEEfrom
Caltech,six yearsat NASA, and six yearsrunning a PC business,and I quit to get one of
those“hot jobs” thatwassupposedto beplentiful. Big mistake!!! At leastI’ve foundnothing
meaningfulin theNashvillearea.
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(Froma manin New York City:) With over 10 yearsof experiencein programming,I’ve been
outof work andlooking for over a yearandahalf with absolutelyno luck...A friendsuggested
to me that looking in California for a Java job would be better, so I faxed my re’sume’to a
recruitertwo weeksago. I spokewith the recruiterin SanFranciscothis afternoon,andshe
told me that my experiencein other languageswas worthless...andalso that in my present
circumstances(unemployed)thatI was“out of thefield”...Shementionedto meanotherperson,
with 10 yearsexperiencein the[softwareengineering]field whomshewashelping,[but] who
couldnot get a Java job becausehehadno paid experiencein Java. I askedher if therewas
any age-discriminationin California (in the softwarefield), andsheindignantlyreplied“no.”
ShealsosuggestedthatI look in New York becausethecompaniesout there[in SanFrancisco]
wouldn’t wantto interview me(i.e. bringmesucha “long distance”).I repliedthatthey didn’t
seemto mindbringingpeoplefrom China,whichwasanevengreaterdistance.

(From a 47-year-old man in the San FranciscoBay Area:) I believe I have highly trans-
ferableskills in several key areasof strongdemandand intensive growth in Silicon Valley,
but in 15 monthsof essentiallyfull-time searchinghave really only gottentwo formal inter-
views...Emphasizingmodestsalaryrequirementsandan eagernessto accept‘entry level’ po-
sitionshasprovenentirely futile, ashave all offers to submitto someform of testingto prove
my competence...Iclaim competencein C++, perl, Unix, Windows95,etc.,andin the course
of my careerhaverapidlyadaptedto many computingenvironments,from variousmainframes,
Crays,to PCs.Oneanecdoteyoumayappreciate:in steppingupto acontractagency’sboothat
a recentjob fair, I wasalmostimmediatelygreetedwith “We haven’t beengettingmany legacy
jobslately” (I have a mostlygraybeard).Anothervery largeagency told meflat-outthatmost
of their clientsareonly interestedin youngerpeople.

(Fromamanin theSouthwest:)

I amanIndia bornUS citizenandamopposedto this programallowing 95000work visasfor
foreignhi-techworkers.I believe thattheshortage,if any, hasbeencreatedby layingoff older
hi-techpeoplesuchasmyself.

I am 51 yearsold...I have over twentyyearsof experience...I appliedfor a job at [company
namedeleted]and I got a reply from them sayingthey did not have a suitableposition for
me. Sincethey have large advertisementsin the paperfor softwarejobs for peoplewith my
background,I believe that I wasrejectedon the basisof my age. [This company is] actively
recruitingin India. I know thisbecausemy brotherslive in Indiaandkeepmepostedof this.

(Froma 27-year-old manon the WestCoastwho hadgraduatedthreeyearsearlier:) [WhenI
interviewedfor a positionfor a Javaproject],not onedifficult technicalquestiongot thrown at
me—allthequestionswerebehavioral or opiniontypequestions.Themostfrequentlyrepeated
questionwas“Whendid yougraduate—Idon’t seethatdatehere.” After I wasofferedthejob,
I pointedout that I knew a coworkerwho is muchmorepassionateaboutJava programming.
He hasonemoreyearof experienceover me. The managershookhis head,“I don’t think
you understand—wearelooking for morerecentcollegegraduates.Yourcaseis a specialcase
becausewehave to changetherequirementsto hireyou.”

LongdenLoo, in theLosAngelesarea,postedthefollowingto anonlineforumrunby theSanJoseMercury
News in September1998:
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As a recentlylaid-off programmerwith 20 yearsof experience,I’ll attestto theincongruityof
theindustry’sH-1B desperateclamorfor moreforeignhelp,ostensiblyto relieve theshortage
of neededtechnicallabor.

Shortage?And hereI, andmy fellow 40somethingprogrammingbreathren,havebeenbegging
for jobs,somefor aslong asfour monthswith narya bite from thesamedesperateemployers!
Personally, with over a hundredresumessubmitted,4 job fairs, 17 recruiters[employment
agents]...I’ ve nettedonly 2 interviews.

TheH-1B supportersharponthefailureof ourschoolsto provideanadequatesupplyof techni-
callabor, but towhichof my threechildrenshouldI suggestacareerto follow in Dad’sfootsteps
andbeobsoleteandunemployableby theageof 40?I’d bederelictasaparentto doso.

Loo hadbeenlaid off by NorthrupGrumman.Yet theITAA’sHarrisMiller told theElectronicEngineering
Times(October8, 1998)thatNorthrupGrummancurrentlyhada “plethora” of openingsfor programmers.
Loo’sresponseto this (in e-mailto me)was:

...Two morefellowswere[recently]laid-off from my old group[at NorthrupGrumman]...What
burnsmeaboutthe“plethora” of openingsat Northroparehow emptythoseopportunitiesac-
tually were.

After receiving my layoff notice,I madeinquiriesto severalof thosepositionsincludingdivi-
sionson theEastcoast,but wastold I was“too experienced.”

A few monthsbeforemy layoff notice, I appliedfor an ideal inter-company positionwith a
perfectmatchto my qualificationsandonly a few milesfrom my home.I waitedandinquired
for over 8 monthsandwasalwaystold (right up to my last weekwith Northrop)by HR that
thepositionwasstill openandthat they werestill reviewing candidates.An insiderfriend of
minetried to circulatemy resumethere,but advisedthat therewasa hiring freezeonpositions
relatedto variousprojects,possiblyalsotheoneI wasinterestedin, thoughthatcertainlydidn’t
deterthemfrom continuingto run theadin thepostingof positions...

Similar themeswerepublishedin lettersto theeditor in theSanJoseMercury News, January24, 1998,as
well as in articlesin US News and World Report, March 16, 1998,the SanDiego Union-Tribune, March
7, 1998,theSanFranciscoChronicle, March9, 1998,WiredOnlineNews, February25,1998,andtheSan
FranciscoExaminer’sspecialWebpageon this topic,

http://www.examiner.com/workers/

6 Educational Issues

6.1 Trendsin University Computer ScienceEnrollments

The ITAA industrylobbyinggroupclaimedthroughout1997computerscienceenrollmentsaredeclining,
andcalledon the federalgovernmentto fund programsto attractmorecollege studentsto the field. But
ITAA’sassertionwassomisleadingasto borderon fraud.

The ITAA report lists decliningnumbersof computerscienceBachelor’s degreesfrom the late 1980sto
1994. But new computerscienceenrollmentreversedits declining trend in 1995, increasingby 5% in
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Figure4: new CSenrollmentin US

1995-1996,andby a whopping40% nationwidein 1996-1997,andthenby another39% in 1997-1998,
accordingto the ComputingResearchAssociation(CRA), a nationalconsortiumof university computer
sciencedepartments.20 Taking into account“compoundinterest”effects,this meansthatnew enrollment
in computer sciencehasnearly doublednationwide in the last two years.21

This information(thefirst 40%increase)wasconveyedto ITAA’sHarrisMiller andTony Vickersby aCRA
official whenITAA distributedapreliminarydraftof theirreportataroundtablediscussionorganizedby the
StanfordComputerIndustryProjecton February19, 1997.ThoughITAA statedat thetime thatthey were
solicitingcommentsandsuggestionsfor improving their report,they did not includethis informationabout
the sharpincreasein computerscienceenrollmentin the final versionof the report, apparentlybecause
it underminedtheir argument. In fact, ITAA continuedto claim enrollmentis declining (SanFrancisco
Chronicle, January8, 1998),even after ITAA’s suppressionof the 1995reversaltrendwasbroughtup in
an interview with ITAA by the Electronic EngineeringTimes(September29, 1997),until forcedto stop
when even the Departmentof Commercefound ITAA’s claim to be untrue. Sincethat time, the ITAA
statementshave avoided using the presenttensein the word decline, but they continueto obfuscatethe
issueby discussingwhat happenedin 1994, leadingthe listenerto believe the situationstill holdstoday.
Interestingly, in his April 21,1998testimony to theHouseImmigrationSubcommittee,Miller claimedthat

20ComputingResearchNews, March1997andMarch1998;seetheirWebpage,www.cra.org.
21Update,March1999: Thesamepublicationreportsthis monththat “The recentprecipitousrise in undergraduate[computer

scienceandcomputerengineering]enrollmentsappearsto have leveledoff, at leastfor themoment(Figure3). After doublingin
thetwo yearsbetween1995and1997,new undergraduateenrollmentsin CSandCEareoff 4.2%this year.”

However, this drop appearsto have occurredonly in Canada,not the US. (CRA figuresare for all of North America.) The
Canadianfigure reportedin March1999was1,898,a big drop from theMarch 1998figureof 3,462. I don’t know if that latest
Canadianfigure is corrector not, but themainpoint is that if you subtracttheCanadianfiguresfrom theMarch1998andMarch
1999tables,you seethatthetrendin theUS is still upward,not downward(13,799new CSstudentsin theUS reportedin March
1998,and14,205reportedin March1999).

It shouldbenoted,thoughthatnew enrollmentat my university, UC Davis, did decline;notethatthiswasnotdueto a reduction
in demandby studentsto enterourCSmajorbut ratherbecausewerequestedourcampusadministrationto reducenew enrollment,
dueto extremelyovercrowdedclasses.
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theITAA hadneversuppressedtheinformationabouttherisein enrollment,a starkrevisionof history.22

Moreover, evenindustryrepresentativesinterviewedby BusinessWeek(March10,1997)blamedtheearlier
declinein enrollmentpartlyon“a glut of programmersin themid-1980s.” Therecentincreasein enrollment
is dueto therapidexpansionof the industrywhich beganaround1994. In otherwords,marketforcesare
workingquitewell here;thesupplyof computersciencestudentshasbeenquiteelasticto demand.So,quite
contraryto ITAA’s assertionthat studentsdo not want to studycomputers,dueto claimed“nerd” images
of thefield, or do not have thebackgroundto do so(seediscussionon mathematicsbelow), thefact is that
computer scienceenrollment has respondedquite well to labor markets demands,rising and falling
asthe demanddoes.

TheITAA lateradmittedthat thedeclinein thenumbersof computersciecemajorsin theearly1990swas
dueto a slacklabormarket,ratherthanto somesortof “deficiency” in U.S.collegestudents,asITAA had
claimedearlier. ITAA presidentHarrisMiller told Infoworld (February8, 1999):

Thecutbacksin aerospaceanddefensesenta signalto thejob marketthatengineersandmath
andsciencedegreeswerenotgoingto beasmuchin demandin the1990sasthey were,in fact,
goingto be.Studentswereseeingtheendof theColdWar, corporaterestructuring,andlayoffs.
To tell themthat they shouldfocuson a computersciencedegreeratherthana businessor law
schooldegreewasnot aneasysell.

Also in thesameInfoworldarticlewasthefollowing:

NateViall, an IT marketresearcherat NateViall andAssociates,in DesMoines,Iowa, says
thelate-1980srecessionbeganwith big layoffs in 1989atDigital Equipment,followedby cuts
at IBM. That wasfollowed by the corporate“merger mania” of the early 1990s,which also
resultedin thousandsof IT workerslosingtheir jobs,hesays.

“All throughthe1990sto about1995,therewerefew monthswhentherewasnot somenews
headlineaboutIT layoffs,” Viall says.

The industry lobbyistsalso say that college computersciencecurricula are only producing25% of the
nation’s needsfor programmers,againclaiming this is dueto a declinein enrollment. But it hasalways
beenthecasethatprogrammershavealwayscomefrom many differentfields,not justcomputerscience.For
instance,accordingto theNationalScienceFoundation’sSEASTAT data,only 26%of all thoseworkingas
programmersin 1993hadcomputersciencedegrees.In otherwords,thesituationtodayis nodifferentfrom
thepast,quitecontraryto thealarmisttractwritten by the ITAA. In this light, it shouldalsobementioned
thatClif ford Adelmanof thefederalDepartmentof Educationhasfoundthatlargenumbersof non-computer
sciencemajorstakeat leastmid-level coursesin computerscience.23

6.2 The Job Market for New GraduatesIs Not SoStrongAfter All

During the1997-1998academicyear, industrylobbyistswerebusily telling thepresshow “desperate”em-
ployerswereto hire new graduates.They painteda picturein which new graduateswould have multiple

22Otherreportscommissionedby theindustry, suchasonesupportedby theAmericanElectronicsAssociation,have alsobeen
misleadingin this regard,againtypically by usingamisleadingrangeof yearsin which to measureCSgraduationrates.

23Leading,Concurrent or Lagging: theKnowledgeContentof ComputerSciencein Higher EducationandtheLabor Market,
Clifford Adelman,U.S.Dept.of Education,May 1997.
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offers,all with fat salariesandsigningbonuses,monthsbeforethey evengraduated.Here,for instance,is
whattwo industryexecutivestestifiedto theU.S.Senate,concerningthebiddingwarsthey saidfirms were
having over hiring new graduates(Reuters,February25,1998):

Microsoft’sMurray agreedthatrecruitmentwasincrediblycompetitive,saying,“It hasalmost
becomea frenzy.”

TexasInstruments’Levenadded:“It’ sgettinglike athleticsandI’m beginningto wonderif I’m
living in adifferentsolarsystem.”

Yet if you pin oneof theseemployersdown and askhow many actualoffers they madeto graduatesat
a particularschoolin a given year, they will admit that it wasonly a handful. As explainedin the next
subsectionbelow, thefrenziedbiddingwarsweremainly for outstandinggraduatesfrom theeliteschools.

Accordingto Eric Haysof theUC Davis CareerandInternshipCenter, 31%of graduatingseniorsin engi-
neeringin 1998still hadnot founda job asof June1998.

My informal survey on the Internetof graduatingseniorsspecificallyin computersciencein June1999
revealedthat mostof themhadnot found jobs by that time. Mor eover, that most of the oneswho had
found jobs were only in semitechnicalpositions, not programming. Someof the UC Davis students
wereinterviewedby Tech Week, in anarticlewhich appearedJune30,1999.Hereis anexcerpt:

Onestudentgraduatingwith a bachelor’s degreein computersciencefrom the University of
Californiaat Davis, wasdisappointedhecouldn’t geta positionin theBay Areaasa program-
mer. The student,who hada 3.1 GPA, wasofferedlocal jobsdesigningWeb pages,work he
considersto bebeneathhis skills.

Ultimately, hetooka networkingjob in thePortland,Ore.,area.“It seems[for] all theinterest-
ing positionsin theBay Areayou needa graduatedegreeor a lot of experience,” hesaid. “It
they’redesperatefor workers,I don’t seeit.”

Howard Louie, a 24-year-old who earnedhis bachelor’s degreein computerscienceat UC
Davis in March,alsofeelshigh-techfirms in theBay Areaare“picky” ratherthanparchedfor
programmers.Louie decidedto continuein UC Davis’ computersciencemaster’s programto
enhancehis job prospects.But he still hadsomedifficulty landingan internshipin the Bay
Area,let alonethepromiseof a job ayearfrom now. A topbusinessconsultingfirm declinedto
giveLouie either, despitethefact thathegraduatedwith a 3.6GPA, internedfor two summers
at Intel andserved asa networkadministratorat Davis for abouta year. “The company has]
somereal technicaldivisions,” Louie says.“I can’t imaginewhy they wouldn’t wantsomeone
thatcanleavegradschoolin oneyear.”

The industrylobbyists’claim thatnew graduatesof universitycomputerscienceprogramscaneasilyfind
goodjobs in thefield wasalsodebunkedin a Computerworldinsertin collegenewspapers,titled Careers
Spring 1999, which was filled with articleswith job-huntingadvicefor graduatingseniorsin computer
science.Againcontraryto thestoriesfedto thepressby industrylobbyistsclaimingthatmostnew graduates
in computersciencearebesiegedwith job offers from anxiousemployers,the truth is thatfinding a job is
not thateasyafterall. Theinsertstartsby stating,

As a computerscienceor engineeringmajor at an institution of higherlearning,you already
havetakenlargestridestowardbuildingalucrativecareer. Soon,however, youwill bepounding
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the pavementalongsidea hordeof otherrecentgradsarmedwith re’sume’s touting the same
impressiveinformationtechnologycredentialsthatyouhave. How doyoudistinguishyourself?

If employersarecourtingthenew graduatessoheavily, why theneedto “distinguishoneself?”

Theinsertthensaysthismoreexplicitly:

TheSiliconValley jobmarketissocrowdedthatit isn’t alwayseasyfor eventhebest-apportioned
IT gradsto differentiatethemselvesevenwith a broadarrayof programminglanguageexperi-
ence...

Having fantastictechnicalskills justisn’t enoughin thehighlycompetitiveworldof information
technology...

It takesmorethantechnicalskills to getahigh-techjob.

The job marketis “crowded,” “highly competitive”? This certainlyis not what the industrylobbyistsare
telling us.They claim it is theemployerswhomustcompetefor workers,ratherthanviceversa.

6.3 Many EmployersRecruit Only a FewTop Studentsat Only a Few Top Colleges

6.3.1 The Roleof the Ranking of School

It shouldbenotedthatmostfirms recruitat only a few colleges.As notedin Computerworld, December1,
1997,“...the likes of AT&T Corp.,Intel Corp. andHewlett-PackardCo. canafford to bechoosy, selecting
only thosestudentswith dazzlinggradesandextracurricularwork experience.” But it is not just the large
firmswhichhave suchpolicies;mostof thesmallfirmsdotoo.

For example,at SanFranciscoStateUniversity, right in Silicon Valley’s backyard,only a handfulof com-
puterindustryemployersdo on-campusrecruiting. This wasstatedin an interview by theauthorwith the
ComputerScienceDepartmentChair, Dr. GeraldEismanin June1996. Whenthe authorspokewith him
againin thespringof 1998,hestatedthatrecruitingby thebig firmshadevendecreasedfurthersinceI had
talkedto him in 1996. Even Intel, with its heavy emphasison new or recentcollegegraduates,doesnot
recruitthere.24

TJ Rodgers,the CEO of CypressSemiconductorwho hasbeenso outspokenin favor of usingthe H-1B
programto helpremedya claim high-techlaborshortage,admittedin a debatewith me(SanJoseBusiness
Journal Power Breakfast,June24, 1999) that his firm doesnot recruit computersciencegraduatesfrom
my school,UC Davis. Apparentlyrealizingthat this createda badimpression,hehurriedlycontactedUC
Davis later that day andpostedsomejob openingsfor his firm there,announcingthemat anotherdebate
with meon local radiotwo dayslater. WhenI pointedout thateventhenthepositionshepostedwerenot
for programming,hesaidthatUCD CSgraduateswerenot “qualified” for suchwork.

At theUniversityof Nebraska,Microsoftdoesengagein on-campusrecruiting,but veryfew otherhigh-tech
firmsdo.25

24Meetingwith Intel college-relationsstaff, January1998; seealsoCoetaChambers,Intel lobbyist, TakeIssue, Bay TV, San
Francisco,March3, 1998.

25Discussionwith thedepartmentchair, 1997.Microsoft recruitsatmany moreschoolsthandomostfirms,but still missesmost
of them. Thefirm did not addmy university, UC Davis andanotherUC campusat Irvine, to its list until late1995,accordingto
BethAwardof MicrosoftCollegeRecruiting.
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Herearethenumbersof schoolsatwhich variousfirms recruit:

Cisco 20-40
CypressSemiconductor 26
Lucent 10
Nortel (Winter/Springinterviews) 14
Qualcomm 20+
Synopsis 10

Table4: Numbersof schoolsatwhich firmsrecruitnew graduates

[Cisco: RandyLevinson,statementto the author, June24, 1999; Cypress:J Rodgersof CypressSemi-
conductor, testifying in SenateJudiciaryCommitteehearings,February25, 1998; Lucent: JamesSeay,
statementto the author, June24, 1999;Synopsis,statementto theauthor, June24, 1999;Qualcomm,the
firm’sWebpage(“We visit over 20campuseseveryyear”),July 30,1999.]

Thesearetiny numberscomparedto the 1,061collegesanduniversitiesoffering Bachelor’s programsin
computerscience.(TheComputingResearchAssociationStudy, TheSupplyof IT Workersin the United
States, 1999.)True,they cannotrecruitatall of theseschools,but againkeepin mindthattheemployersare
sayingthatthey are“desperate”for new graduates.If they weredesperate,they wouldberecruitinga more
thanjusta tiny fractionof theschoolsproducinggraduatesin thisfield.

Indeed,eventheITAA’sHarrisMiller hasadmittedthis to TechTech Week’ UmbertoTosi:26

TW: It ispossiblethathigh-technologycompaniesarecontributingto theshortagebyall looking
to thesamesmallpoolof eliteuniversitiesfor candidatesratherthanopeninguptheirsearches?

Miller: That’s partof themind-setchangewe needto get from thecompanies.Someof them
arethere,somearenot yet.

(Miller goeson to saythathebelievesemployersshouldhire moreprogrammerswho have only Associate
of Arts degrees.Again, this is motivatedby a desireto reducesalarycosts.A similar statementholdsfor
effortsaimedat retrainingsecretariesor othernontechnicalworkersinto programmers.)

After JamesSeavey, anexecutive at Lucent,hadgivena speechat an industrygathering,complainingthat
theuniversitieswerenotproducingenoughhigh-techworkers(SanJoseBusinessJournalPowerBreakfast,
June24,1999),I approachedhim andaskedif Lucentcouldsetupsomeinternshipsfor my studentsat UC
Davis. His replywasthatLucentwasonly interestedin workingwith asmallnumberof schools.

6.3.2 The Roleof Grades

Moreover, many recruitersareonly interestedin studentswith top grades.As a roughrule of thumb,at
UC Davis I have observed that graduateswith gradesin the 3.5-4.0range(on a scaleof 4) tend to get
thetechnicaljobs,i.e. programming;thosein the3.0-3.5rangetendto getonly semitechnicaljobs,suchas
customersupportor softwaretesting;andthoseunder3.0havetroublegettingjobsin theindustryaltogether.
Therearecertainlyanumberof exceptionsto this (mostof theminvolving studentswhoalreadyhave some
work experiencein theindustry),but this is thetypicalpattern.

26February13,1998.Seehttp://www.techweek.com.
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DougPeccheninoof Xilinx toldme(August26,1998)thathisfirm isonly interestedin graduateswith grade-
pointaverages(GPAs) of above3.8ona4.0scale.ValaiyaSmith,anew graduatewriting in Computerworld
(August3, 1998),complainedthatemployers’restrictionto thosehaving GPAs higherthan3.5 is unfair to
peoplelike Smithwhoaremarriedwith familiesandworking full-time while goingto school.

Two Intel engineersrecruitingatUC Davis onOctober13,1999(LinusMaxinoandPearlSeto)told methat
Intel hasno interestin thosewith GPAs below 3.0,with rareexceptionsmadeonly if theapplicantis very
closeto thatthreshhold.

In summer1998,a new UC Davis graduatementionedto methathehadbeenunableto getany offersfor
technicalpositions.He hada GPA of 3.4, is a first-rateprogrammer, hasa very keenwork ethic, is very
articulateandsoon. I thenpressuredaSiliconValley firm whichI will call XYZ Corp.XYZ hadin thelast
few yearshiredfive or six UCD graduates,all of whomhadGPAs in the3.8-3.9range.A yearearlierI had
pushedthemto hire a UCD gradwhoseGPA wasonly 2.9,andthecompany hadsubsequentlyreportedto
me thathehadturnedout to beoneof their top programmers.Yet even thenthey decidednot to hire my
new “case,” theonewith a GPA of 3.4. Evenmoreinterestingwastheir groundsfor their decision:Of the
dozenor sopeoplewhohadinterviewedhim, all but onewerevery positive in their evaluationof him, but
thefact thattheoneexceptionwaslukewarmwasenoughto rejecthim.

A formerUC Davis student(with top grades)told me,

[When I graduatedand startedwork with Oraclein 1989] Oracle’s policy was to only hire
from the top 12 universitiesin thecountry...At onepoint, I interviewedwith a managerin the
applicationdivision. While we weresitting theretalking, I noticedthathe hada chartof his
organization[of peoplewhoalreadyworking there]in front of him. Insteadof just namesand
titles,thischarthadmuchmoredetail. It listedeachperson’sskills, wherethey graduatedfrom,
andtheirGPA. I wasshockedandgreatlyrelievedthatnothingcameof theinterview.

To Oracle’scredit,thefirm is now oneof thefew in SiliconValley to recruitatSanFranciscoStateUniver-
sity. But theincidentabove is bizarre,to saytheleast,andnot in Oracle’s own bestinterests.And Oracle,
oneof thefirmsmostvociferouslyclaimingaworkershortagein 1998,still wasnotsodesperateto consider
applicantswhowerenot in thevery top of their graduatingclass;their employmentadin SanJoseMercury
News, October4, 1998,beganby asking“Are you in the top 1% of your class? Are you looking for a
job with a company in the top 1%? If you answeredyesto bothof theabove questions,thenthis is your
opportunityto join Oracle...”

All thisiscompletelyinconsistentwith ITAA presidentHarrisMiller’ sstatementin theOttawaCitizen(June
20,1997):

[Miller] said guidanceteachersand parentsshouldstop discouragingstudentswith average
gradesfrom enteringhigh-techtraining...

6.3.3 CaseStudy: SamuelLin

Even top gradesfrom a top schoolmay not be enoughto get a job. SamuelLin did all the right things
societyasks—topgradesatPrincetonfor hisBachelor’sdegree,andthenthesamefor hisMaster’satCornell
University, oneof thenation’sforemostengineeringschools.Yet in spiteof having anewly-mintedMaster’s
in ElectricalEngineeringin thespringof 1998,specializingin thesemiconductorsarea,not onecompany
offeredhim aposition.Hewroteto congressionaloffices,statingthat
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...it is NOT correctto simply dismissconcernsaboutthis issueasbeingxenophobicandanti-
immigrant.AlthoughI amaU.S.citizen,myparentswerebothimmigrantsfromAsia...[However,]
regardlessof thedramaticstatisticsandnumbersthatarebeingthrown around,my experience
is thatthepurported“desperateshortage”of skilledworkersis simplyNOT true.

Of particularrelevanceto my experienceis the recenttestimony (April 21, 1998)beforethe
Subcommitteeon ImmigrationandClaimsof theHouseJudiciaryCommitteeby Daryl Hatano
of the SemiconductorIndustry Association(SIA) in favor of raising the H-1B immigration
visa cap(postedat their website—http://www.semichips.org/). Hatanosupportsthe claim of
a “workforce shortage”with a considerableand impressive list of “employmentopportunity
websitesatSIA membercompanies.”

Thecrucial fallacy hereis that just becausea job descriptionis posteddoesnot meanthat the
company is willing to hireaqualifiedcandidatewhetherforeignor domestic...

Thecompaniesmayinsist they have a “desperateshortage,” but I personallyhave alreadyap-
plied for employmentto mostof the companiesthat Hatanoclaimshave “500 openingsfor
semiconductorpositions,’ with, sofar, NO success.

Lin never did find anengineeringpositionin theindustry.

6.4 ITAA Claims About U.S. Youth’s Lack of Inter est/Qualificationsto Study Computer
ScienceAr e Incorr ect

6.4.1 Exploding CS Enrollment Disprovesthe Claim

The ITAA alsoclaimsthat Americanstudentsdo not studycomputersciencebecause(a) they think it is
“nerdy,” and(b) they lack mathskills. But asdiscussedearlierin this paper, computerscienceenrollments
have risenand fallen directly in responseto the ups and downs of the IT job market.27 The fact that
computer scienceenrollment hasbeenskyrocketing in the last few yearsshowsthat there are plenty
of studentswith the interestand background to study this subject.

(By theway, onedoesnot usemathin mostsoftwaredevelopmentin thefirst place.Thereadercanverify
this by picking up any bookon, say, Java programmingat a local bookstore. In fact, in his 1999guideto
programmingcareers,consultantandauthorJesseLiberty evenadviseswould-beprogrammersnotto worry
if they have neverbeenmathfans:“...skill in mathis almostirrelevant[to theprogrammingfield] today.”)

6.4.2 Ph.D. Enrollment

Lobbyistsalsodecry the fact that about40% of U.S. Ph.D.’s grantedin computersciencego to foreign
students,with the implication beingthat thereis “somethingwrong” with Americanstudents.28 But this
ignoresthefact thatweare overproducingPh.D.’s in the first place.

27This is illustrated graphically in data collected by Larry Mishel of the Economic Policy Institute; see
http://www.epinet.org/webfeatures/snapshots/archive/120899/snapshots120899.html

28Somenewspaperreportshave erroneouslystatedthat large numbersof U.S.undergraduatesin computerscienceareforeign
students.This is incorrect;only 6% of thecomputerscienceBachelor’s degreesnationwideareawardedto foreignstudents.See
ComputingResearchNews, March1998.
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Thosewho areplied by theindustry’s feignedinterestin PhDswould bebaffled by thefollowing incident.
On October13, 1999,a teamof Intel engineersrecruitingfor new graduatesvisitedmy departmentat UC
Davis. I mentionedthat I hada coupleof PhDsin electricalengineeringI could refer to them,onea new
graduateandthe othera 1992graduate.In reply oneof the recruitersblurtedout, “No, Intel is not very
interestedin PhDs; they are too expensive.” The other addedthat shedid not think a PhD would have
enoughto challengehim or herat Intel, exceptin thecaseof very highly specializedresearchareas.

In his 1999guideto programmingcareers,consultantandauthorJesseLiberty notesthat“If you areinter-
estedin anacademiccareer, or wantto do research,or areinterestedin artificial intelligence,a doctoratein
computersciencemaywell berequired.If you wantto developsoftwarefor commercialapplications,not
only is adoctoratenotnecessary, it maybedetrimentalto yourcareer.”

A reportby William F. Massyof StanfordUniversityandCharlesA. Goldmanof the RAND Corp.,The
ProductionandUtilization of ScienceandEngineeringDoctoratesin theUnitedStates, studiestheproblem
in greatdetail (StanfordInstitutefor HigherEducationResearch,StanfordUniversity, July 1995),finding
for examplethatweareoverproducingPh.D.’s in electricalengineeringby 44%.

And this is anunderstatementof theproblem,becausethestudywasbasedon unemployment,whereasthe
realproblemis underemployment.While a Ph.D.maybeemployed,asfoundin theStanford/RANDstudy,
he/sheis in almostall casesdoingwork which doesnot needa Ph.D.Overproductionof computerscience
Ph.D.’s wasa majorthemein anarticleby ProfessorAnthony Ralstonof theStateUniversityof New York
at Buffalo in theCommunicationsof theAssociationfor ComputingMachinery (March1996),theACM’s
flagshipprofessionaljournal.Ralstonwrites:

[In thecomingyears]wearealmostcertainto continueto producemore—probablyfar more—
Ph.D.’s in computersciencethanwill beableto find thekindsof researchjobswhich attracted
themto seekdoctoratesin thefirst place,andperhapsmorethanwill beableto find jobsat all.
Many of usare,in fact,acceptingstudentsunderfalsepretenses...

Ralstongoeson thesaythatthePh.D.’s maystill behiredfor computingjobsthatdo not needa Ph.D.,but
countered,“But doesthis justify thecost—totaxpayers,to government,to thestudentsthemselves—when
theattainmentof a Ph.D.addslittle to theabilitiesof thecandidatesto do [these]jobs?”29

Ralston’s point is illustratedquantitatively by an article in the Fall 1999issueof TheAmericanOutlook.
Basedon NationalScienceFoundationdata,the article found that the field of computersciencepaid the
smallestsalarypremiumfor a Ph.D.overa Bachelor’sdegreeamongthefieldsanalyzed.Computerscience
Ph.D.swerepaid only 38.7%morethanBachelorsgraduates,comparedto 73.8%for physics,116%for
economicsand150%for political science. This shows why U.S. studentsdon’t go on for a Ph.D.,and
showsthatindustryitself doesnotvaluethedegree.

Universitieshave lobbiedheavily for liberal H-1B policies,for reasonsdirectly relatedto thePh.D.issue.
Ph.D.productionandresearchare,astheStanford/RANDreportnoted,thecurrency by which facultyand
administratorsuccessis measured.Researchis what brings in the large federalgrants,which not only
increasefaculty salariesbut arealsousedby the universitiesfor operatingexpenses.A faculty member’s
promotionsaredeterminedlargely by his/heramountof federalfunding,numberof Ph.D.studentsandso
on.

This relatesto theH-1B issuein thefollowing way. Sincethetraininggainedthrougha Ph.D.is notneeded

29Ralston’s point aboutthetaxpayersrefersto thevastsumsspentby thefederalgovernmentfor theresearchprojectson which
thePh.D.studentswork.
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for work in the industry, and sincethe gapbetweenindustrysalariesand graduate-studentassistantship
stipendsis so large, mostdomesticstudentsarenot interestedin pursuinga Ph.D.Thus the universities
mustturn to foreignstudentsto populatetheirPh.D.programs.Ratherthansimply allow Ph.D.production
andresearchto fall to therelatively low level justifiedby industrialandsocietalconditions,theuniversities
will do anything to maintainhigh levelsof theseactivities. Hencetheir vigorouslobbyingfor liberalH-1B
policies.NotealsothatuniversitiesthemselvesemployH-1B researchers,andoneaspectof their lobbying
effortshasbeento getCongressto exemptuniversitiesfrom payingH-1Bsmarketwages.

Again, we do not needto produceso many Ph.D.’s in the first place. However, it is interestingthat the
federal government’sNational ScienceFoundation (NSF)actually promotedpolicieswhich they knew
would result in low enrollments of domesticstudentsin Ph.D. programs. As we will explain later in
our sectionon theuseof H-1Bsasa sourceof cheaplabor, MIT mathematician/economistEric Weinstein
foundthattheNSFactuallyplannedto holddown Ph.D.wagesby bringingin aglut of foreignscientistsand
engineers.The NSF documentsreveal that NSFrealizedthatby holding down Ph.D.salariesthey would
causedomesticstudentsto loseinterestin Ph.D.programs,while foreignstudentswouldstill enroll in those
programsassteppingstonesto immigration.Sincethelobby for increasedH-1B quotashasoftenmadeuse
of dataprovidedby alliesin theNSF, Dr. Weinstein’sdiscoveriestakeonspecialsignificance.

6.4.3 CaseStudy: GeneNelson

The ITAA’s claim that if only Americanyoungsterswerebetterat scienceandmath thenwe would not
needto importH-1B workersis a crueljoketo thelegionsof underemployedprogrammerswhoexcelledin
thosesubjectsduringtheir formative years.GeneNelson,for example,won anawardin high schoolat the
InternationalScienceFair, andwenton to earnaPh.D.in biophysics.Heeventuallybecamea programmer,
but afterbeinglaid off in 1997hasfailedto find furtherprogrammingwork. Hewasunemployedfor several
monthsin 1998,andfinally founda job staffing a softwarephone-inhelpdesk,anonprogrammingposition
athalf his previoussalary;eventhatjob vanishedwhenhewaslaid off in early1999.

6.5 Education Is NOT the Answer for Older People

The ITAA andotherindustrylobbyistsclaimedin 1998that their requestfor an increasein the quotafor
foreignprogrammerswasjust temporary, with educationbeingthelong-termsolution.As shown earlierin
this report,this is false;we do not lack peopletrainedin high-tech,but insteadwe have a problemin that
theindustryis notmakinguseof theavailablelaborforce.

Theindustryseemsto beespeciallydisinterestedin hiring “older” people,evenin their early30s,whohave
gonebackto schoolandobtaineda high-techdegree. Anyonewho thinks that “educationis the answer”
shouldconsidercaseslike theonecitedin theSacramentoBee, March14,1998:

Onesuchprospective high-techemployee[with anadvanceddegreein computersciencewho
cannotfind work] is PeterVanHorn,31,whois looking for a job in computergraphics.Hehas
anundergraduatedegreein aeronauticalengineeringanda master’s in computersciencefrom
CaliforniaPolytechnicStateUniversity, SanLuis Obispo.

In nearlyfour monthsof lookingfor ajob,hehasappliedto morethan38companiesandhas,so
far, talkedto only two. “At CalPoly, I alwaysheardhow greatthemarketwas,how if youhave
adegreein computerscienceyoucouldgeta job,” saidVanHorn,now a BayArearesident.
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“My credentialsaregood...Companiesareconstantlytalking abouta shortageof workers,but
if thatwerethecase,youwould think I’d havemorethantwo interviews.”

Van Horn did “all the right things,” everythingsocietytold him to do, andyet he could not even get an
interview, right in themiddleof SiliconValley, for four months.In additionto sendingout re’sume’sonhis
own, healsowasworkingthroughemploymentagents,but with noresults.After four months,at theendof
March1998,VanHorn did finally geta programmingjob, but his experienceshows quitegraphicallythat
thesesupposedly“desperate”employersarenot sodesperateafterall.

VanHorn’s experience,at the“old age”of 31, is sharedby Bard-AlanFinlan,age43, who alsowentback
to schoolandwasshunnedby employersafterhegraduated.(SanDiego Union Tribune, March7, 1998.)
Armedwith anew computerengineeringdegreefrom UC SanDiego,heappliedfour timesto Qualcomm,a
largeSanDiego firm which claimedto bedesperateto hireengineers,andyetQualcommdid not evengive
him an interview. He hadno luck with all the otherfirms he appliedto either;at the time the newspaper
articleappeared,Finlanhadhadonly oneinterview in ayearandahalf. Hefinally did secureajob, but even
thenit wasonly asa technician,a job typically payingmuchlessthanwhatanengineermakes.30

Anothercollegereturnee,ChristinLuka, wassofrustratedby her failure to find a positionaftergraduation
thatshewroteanop-edaboutit in USAToday, October28,1999:

It’ s hardto openthe businesssectionof any newspaperthesedayswithout runningacrossan
articlebemoaningthe“skilled-laborshortage”thatis supposedlythreateningtheheartof Amer-
icanbusiness.It’ stimesomeonecalledthesecompaniesonthefarcethey’resobusypublicizing,
becausetheworkersareoutthere.Theperceivedshortageliesin thedifferencebetweentheem-
ployers’notionsaboutwhat the “ideal” candidatelooks like, andthe reality of the American
workforce.

I ama recentcollegegraduate—again.A career-changerwith nineyearsof professionalexpe-
rience,I maintaineda3.9GPA in InformationTechnologywhile workingandattendingclasses
atnight. After graduating,I discoveredthecoldhardtruthaboutentry-level job seekers:weare
pariahs.Theverysamecompaniesthatareputtingpressureon institutionsof higherlearningto
producehigh-techworkersrefuseto evenconsiderhiring new graduates...

The “skilled-labor shortage”is really a refusalby employersto opentheir mindsto the rich
diversityof job seekersthatarepoundingthepavementat this very moment.Undeniably, the
classifiedsarebrimmingwith employmentopportunities.But readbetweenthelines,andyou’ll
find aplethoraof preconceivednotionsof theidealcandidate.Heor sheshouldbetheright age,
have neithertoo little nor too muchexperience,live in theright place,look a certainway and
bewilling to acceptwhatevercompensationis offered.

Thefollowing letter to theeditorappearedin theAugust1998issueof the IEEE magazineComputer(the
morecompletetext quotedherewaspostedon theIEEEWebpage):

I havebeenfollowing thegiveandtakeontheso-calledIT workershortagefor months.I don’t
have any hardevidence,but my personalexperiencemakesme believe that the shortageis a
hoax.

30Qualcommthenclaimedin thesamenewspaperon March26thatit hadjust calledhim to hirehim whenhegot thetechnician
job. However, Finlantold methatjust theoppositewasthecase;Qualcommdid indeedcall him, but only to tell him thatthey had
reviewedhis re’sume’again,andthatthey believethatthey hadmadethecorrectdecisionin NOT interviewing him.
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Several yearsago,I wasdoing embeddedsystemswork, andthe company hired someonein
over my headbecauseI did not have a degree. I beganlooking for a new job, but prospective
employersalwayscited my lack of a degreeif they botheredto give a reasonfor turning me
down.

Threeyearsago, I enrolledin college, and last monthI graduatedwith a B.S. in Computer
Scienceanda 4.0/4.0GPA. I figuredthatformalizingmy experiencewith theexpecteddegree
would surelyeasethe way. During the pastsix months,I’ve sentout over forty resumesand
postedit onseveralwebsites.Sofar, I’ve hadfour offersto interview. After thelastinterview,
I wastold thatmy qualificationswereimpressivebut notquiteamatchwith theircurrentneeds
(which hadevidently changedsincebeforethe interview). I believe therewasanotherreason:
they hadnotexpecteda recentgraduateto beforty-fiveyearsold.

It is time to put a nameon this “shortage,” andthatnameis agediscrimination.I supposemy
view is prettynarrow, but aslong asI amunemployedthereis noshortage.

TerryVaughn

TheSanJoseBusinessJournal (August24,1998)stated,

Onepersonon that list is Terry Oldberg, a 58-year-old Los Altos Hills residentwith master’s
degreesin mechanicalandelectricalengineering.He saidhetook a year’s worth of program-
mingcoursesin orderto find work afterleaving a nuclearengineeringjob in 1988—but hasn’t
hadany luck. “I waswilling to work for peoplefor freeto getre-establishedin anew field,” he
said.“No onewaswilling to takemeupon it.”

Anotherexample,from theSanFranciscoChronicle, May 19,2000:

Whenhegot his degreein computersciencefrom theUniversityof CaliforniaatSantaCruzin
1997,DonHarlor thoughthecouldwrite hisown ticket in SiliconValley’sboomingjob market.

But after threeyearsof sendingout resumes,relentlesslynetworking,attendingjob fairs and
going throughtwo to threeinterviews a month,Harlor is working asa censustaker to keep
himselfoccupied.

Althoughhehasn’t givenup his dreamsof landinga job in softwarequality assurance,Harlor
realizesthatat 56,he’s fighting anuphill battlein anindustrythatputsa premiumonyounger
workers...

As theseexamplesshow, education is NOT the answer; in all of theseexamples,the workers have
brand-new high-tech degrees,and thus up-to-date skills, and yet the industry is not anxious to hir e
them.

6.6 No Shortageof Applicants for Computer ScienceTeachingPositions

It shouldbe pointedout that thereis no shortagehereeither—our ComputerScienceDepartmentat UC
Davis hasbeencontactedby hundredsof applicantseachyear for faculty positions(for typically two or
threeopenings).
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Thereare, however, interestinganalogiesin academichiring to the caseof programmerhiring. Justas
in industry’s insistenceon hiring only programmerswith very specificsoftwareskills, research-oriented
universitiesinsist that applicantsfor faculty positionshave researchexperiencein a very specificmicro-
area.For example,they maywish to hiresomeonewhohasdoneresearchin “mobile computing”—Internet
accessvia wirelessnetworks.Thedepartmentwouldnot bewilling to hire someonewhohasdoneresearch
in computernetworksin general,muchlesssomeonewhohasdoneresearchin computersciencein general.
And worstof all, in generalolderprofessorsfrom otherschoolsneednot apply for thepositionin thefirst
place—where“older” generallymeans“over 30.” Onceanacademicis morethantwo or threeyearsout of
graduateschool,his/herchancesof changingjobsfrom oneschoolto anotherarevery slim, unlesshe/she
hasattainedtruly outstandingfame.

7 On Skills Requirements

7.1 Employers’ Extr eme—andEver-Worsening—Obsessionwith SpecificSoftwareSkills

ITAA presidentHarris Miller, in his claims that the industry is experiencinga desperatelabor shortage,
is fond of telling journalists,“Just look at all thosejob adsin the Sundaynewspapers!” The fact is that
thoseadstell a story that Miller doesn’t want reportersto notice: Employersarenot willing to hire “just
any programmer.” The adsinsist that the programmerhave experiencein a specificsoftwaretechnology.
As mentionedearlier, mostemployersusere’sume’-scanningmachinesto screenapplicants,automatically
rejectinganyonewho is notanexactfit for certainskills soughtby theemployer.

Onecontractingprogrammertold mehow absurdthisoveremphasisonskills canbecome:

Back in the early90’s I wasa Clipperapplicationdevelopmentspecialist.I hadworkedwith
every versionof Clipper since1986. The early versionsof Clipper usednameslike Autumn
86,Summer’87, etc.Around1991they decidedto gowith a numberorientedversionscheme,
startingwith 5.0.By 1993I hadover 6 yearsof experiencein Clipper, andwascurrentthrough
version5.2or 5.3...aheadhuntershopcalledmeupandaskedif I knew Clipper. I had5.2listed
on my resume.They calledmeback...andsaidtheclient’shumanresourcedepartmentpassed
me over [because]“the client is usingSummer’87, andyou only have Clipper 5.2 on your
resume.”

Anothercontractprogrammer, Bill Halchin,hadworkedon device driversin operatingsystemkernelsfor
nearly20 years,but happenedto work for abouta yearon othercomputerprojects.Whenin January1999
hethensoughtanotherpositionin devicedrivers,a recruiterin Texasthencomplained,“Don’t youhaveany
devicedriverexperienceafterNovember1997?”

Aswewill discussin detailbelow, thisobsessionwith specificskills isunwarranted,akinwhatwouldhappen
if Chevy dealersrefusedto hireseasonedmechanicswith experienceonFords.Amazingly, thecurrenttrend
is even worse: Many employerswant not only experiencewith specificsoftware,but alsoexperiencein
specificapplicationindustries,say banking. An April 5, 1999 article in Computerworldillustratesthis
(emphasisadded):

Employeeswith C++, Java, electronicdatainterchange(EDI) anddatawarehousingskills are
in demand...Andgiventheimportanceof electronic-commerceprojects,companiesaregetting
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morespecificaboutwhat they need,seekingnot just genericknowledgeof technologies,but
“peoplewith specificplatformandmostimportantlyspecificindustry expertise,” Fox says.

Neish agrees. “We had somevery preciseneeds,” he says. For example,he says,it’ s not
that therearen’t a lot of peoplewith SAPexperienceout there,but beingpartof a large team
implementingSAPandhaving anin-depthunderstandingof how it relatesto industry-specific
EDI andInternetdevelopmentfor mission-criticalprojectsis anothermatteraltogether.

Since software technologywill continue to changeextremely rapidly , and since employersare not
willing to hir ea veteranprogrammer who learnsa newsoftwareskill via coursework,employershave
setup a systemwhich guaranteesthat the claimed/perceivedlabor “shortage” will bePERMANENT .

Thepointmadeby Neishin thequoteaboveis especiallysignificantin thisregard.Theglut of programmers
on thelaborpool is now gettingto thepoint wheretherearemany applicantswith theskill hewants,SAP.
Sonow hecanafford to beevenpickier, insistingonexperiencein agivenapplicationsindustry.

Similarly, a November22, 1999article in Infoworld quotedDavid Foote,managingpartnerat IT compen-
sationconsultingcompany FootePartnersandFooteResearchGroup,in New Canaan,Conn.:

“It’ s onething to saythat you have a yearof SAP [experience],andit’ s anotherthing to say
thatyou have a yearof SAP[experience]working with onecompany on oneproject,andyou
actuallysaw theprojectthroughto completion,” Footesays.“For many candidates,there’s an
experiencefactorthat’smissing.”

Thesameattitudewasnotedearlierin this paper, in Computerworld’spublication,CollegeCareersSpring
1999(similarcommentsappearedin theirFall 1999issue):

Althoughtheremaybea shortageof programmingtalentin theSeattlearea,employersaren’t
sodesperatethatthey’ll takejustanyone,saysBobStange,avicepresidentatStaffing Options,
aLynwood,Wash.-basedexecutive recruitingfirm. “It’ snot enoughjust to beagoodprogram-
mer,” Stangesays.“My clientswantpeoplewho aregoingto beableto understandwhat it is
they do in themarketplace.”

OnOctober13,1999,two Intel recruitersvisiting UC Davis told methatevenin thecaseof new graduates,
Intel doesa skills matchin selectingwhich applicants,if any, to interview.

Similarly, an August 9, 1999 article in the online edition of The RedHerring quotedentrepeneurJohn
Chang:

“Thereareplentyof straightprogrammersin theValley,” saysMr. Chang,“but therearevery
few peoplewhocantakebusinesslogic andtranslateit into softwarecode.”

In fact,theemployershavebeenrepeatedlyuppingtheante.In 1997they weresayingtherewerenotpeople
who areprogrammers;after the fact cameout that employersreceive large numbersof applicationsfrom
programmersbut only hire around2% of them,they becamemorerestrictive, insistingthat therearenot
enoughpeoplewho areprogrammersandhave specificsoftwareskills; then,asseenabove, they become
evenmorerestrictive,sayingtherearenot enoughpeoplewho areprogrammersandhave specificsoftware
skills andknow aparticularbusinesssectorwell.
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Soagain,thereis anever-increasingpickinessamongemployers.The larger the laborpool, the morethe
employerscry “shortage.” They thusarecreatingan artificial “problem” which their own actionsrender
physicallyimpossibleto solve.

7.2 EmployersShouldHir eon GeneralProgramming Talent, Not SpecificSoftwareSkills

This obsessionwith specific skills is unwarranted. What counts is general programming talent—
hiring smart people—notexperiencewith specificsoftware technologies.

Studiesshow a dramatic10-to-1variationin programmerproductivity, by virtually any criterion—timeto
finish a product,numberof errors,andso on. (Seefor example,in Peopleware: ProductiveProjectsand
Teams, by Tom DeMarcoandTimothyLister, DorsetHousePublishingCo.,1987,pp.44ff.) In otherwords,
thebestprogrammerswork 10 timesfaster, produce10 timesfewer errors,andsoon, thantheworstones.
In otherwords,raw analyticaltalent,notpapercredentials,is whatreallycounts.

A studyquotedMythsandMethods:a Guideto Software Productivityby David T. Fisher(Prentice-Hall,
1991)foundthatthefactorPersonnelCapability, i.e. generaltalentandenergy of theprogrammers,counted
for a scoreof 4.18in a productivity predicitonequation.This wasby far thelargestfactor;thenext largest
wasProductComplexity, with a scoreof only 2.36. The factor(Programming)LanguageExperience,i.e.
experiencewith a specificsoftwareskill, hadthesmallestscoreamongthe15 factorsstudied,with a score
of only 1.20.Fishercomments:

Therelatively smallimpactof languageknowledgeis animportantfactwhich is not intuitively
obvious.Judgingby advertisementsfor programmersit wouldseemthat[IT] managerstendto
overemphasizespecificlanguageexperience.

Bill GateshasdescribedMicrosofthiring criteriaasfollows: “We’renot lookingfor any specificknowledge
becausethingschangesofast,andit’ seasyto learnstuff. You’vegotto haveanexcitementaboutsoftware,a
certainintelligence...It’snot thespecificknowledgethatcounts.” (Wall StreetJournal, November8, 1994.)

JimMcCarthy, oneof Gates’softwaredevelopmentmanagersatMicrosoft,pointsoutin hisbook,Dynamics
of SoftwareDevelopment(MicrosoftPress,1995,p.168),

ThebiggestmistakeI seemanagersmakeasthey hire peoplefor softwaredevelopmentteams
is thatthey overvalueaparticulartechnology. To verify this tendency, all youhave to do is look
at thewantads:‘Wanted:foobarprogrammers.Experiencewith whatsitrequired.’ Obviously,
conversancewith a given technologyis a wonderfulattribute in a candidate,but in the final
analysisit’ sanextra,notmandatory. After all, mostsoftwaredevelopmenttechnologieshavea
half-life of aboutoneyear.

Ironically, Microsoft hasgrown so largethatGates’andMcCarthy’s philosophiesdon’t reachdown to the
shopfloor, andmanagerstherearenow just asobsessedwith skills asthe restof the industry. The first
demandmadeof usersaccessingMicrosoft’semploymentopportunitiesWebpage(andthoseof mostother
softwarefirms) is “Stateyourskill set.”

7.3 New SoftwareSkills Can BePickedUp Quickly

Programmerscanbecomeproductive in a newsoftware technologyin a matter of weeks.
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As GarrentBechler, a recruiterwith RHI Consultingin WalnutCreek,Californiaput it, “Any programmer
whoalreadyknowsC [the industrystandardfor thelast15years],needsonly a week,maybetwo, to reach
proficiency in Java.” (Interview with the author, March24, 1998. Seedetailson this point in the section
titled “The RetrainingIssue”in this report.)

Thispointonthequicknesswith whichnew softwaretechnologiesarelearnedcanbeseenin dataonfactors
affectingcompletiontime for softwaredevelopmentprojects,citedin oneof thecentralworkson software
engineering,Software EngineeringEconomics, by Barry Boehm(Prentice-Hall,1981,p.530). Thosedata
indicatethatprogrammersreachperhaps80%of their full productivity level by onemonth,andfull produc-
tivity by thenext timeperiodstudied,four months.

Silicon Valley employmentagentAndrew Gaynortold USNews andWorld Report(March16, 1998)that
shortsightedemployerswho areinsistingon a givenskill will let a job go unfilled for months,whenin fact
anexperiencedprogrammerwithout theskill “could easilycomeup to speedin a few weeks.”

Amit Kamra,headof InformationSystemsTransitionServices,saidthathis company couldnot afford to
hire someonewho would have to learnthegiventechnologyon the job, sayMicrosoft Windowsprogram-
ming. (Interview with the author, August24, 1995.) But whenI askedhim how long it would takefor
anexperiencedprogrammerto becomeproductive in Windows if he/shedid not know this technologybe-
forehand,heanswered,“[Up] to two weeks,maybeall the way up to a monthanda half to becometruly
productive.” I askedwhy they did not hire suchpeople,giventheshortnessof suchtime periods,to which
Kamrareplied,“Well, wecould,andwe did sooncewith goodresults[he thengave thedetails]...Butwell,
duringthosetwo weeks[of learning]theprojectis sloweddown a bit, especiallysinceotherson theproject
wouldhaveto helpthenew person.” ThoughKamra’sremarksshow thatlearningonthejob is of coursenot
ideal,thepoint is thatthey certainlyshow thattheindustryis wrongin claimingthatpossessionof specific
skills is anabsolutenecessity.

8 The Retraining Issue

WhenSenatorAlan Simpsonintroducedhis1995bill to tightenupourpolicy onhigh-techhiring of foreign
nationals,employersprotestedthat they needthe foreign workersto fill a softwarelabor shortage.After
Secretaryof LaborRobertReichthenstatedthat the problemwasthat employersarenot retrainingtheir
existing employees,industryofficialsprotestedthatthey dospendvastsumsof money on retraining.How-
ever, aswill beshown below, thefact is thatmostemployersarenot willing to retrain programmersand
engineerswho apply for positionswith them.

8.1 On-the-Job Learning, Not Formal Retraining, Is Best

It shouldbestronglyemphasizedthatthetermretraining is itselfmisleading,asit impliesformalinstruction.
The fact is that any competentprogrammercanpick up a new softwareskill on his/herown, on the job,
withoutformalinstruction.Sayfor instancetheskill to belearnedis Java,andthattheprogrammerhasbeen
up to now beenusingtheC language,theindustrystandardfor thepast15 years.(By theway, contraryto
theclaim thatmostolderprogrammerswhohave troublefinding work areold COBOLprogrammers,most
of theoneswhocontactmeareactuallyC programmers.)All thatneedbedoneis give theprogrammer(a)
two or threebooksonJava,(b) a realJavaprojectto work on,and(c) a Javaresourcepersonto contactasa
lastresortif somequestionis notansweredin theJavabooks.
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A key point thattypically programmerswork in groups,not alone.A programmerwill beassignedto work
ononesmallpieceof alargeprogram,with thebroadoutlinesof theprogramalreadyin place.It isespecially
easyandquickfor thenew teammemberto adaptto thelanguageused,in thiscaseJava,in thiscontext. For
example,thefact that thedatastructures,relationsbetweencomponentsandsoonarealreadytheremeans
thattheprogrammermakesa naturaltransitionto Java’s “object-oriented”viewpoint (asopposedto “using
Java to write C”).

A competentC programmermakingthis transitionwill writing Javacodefor theprojectwithin aweek,will
be fully up to speedwithin two weeks,andwill feel like an “old pro” in Java within a month. Note that
theprogrammerwill not learn“every nookandcranny” of Java duringthis period—but he/shewill likely
neverdoso(andany veteranJavaprogrammershiredby theprojectalsowill notknow everypossibledetail
either).Instead,theprogrammerwill pick upnew esotericdetailsof thelanguageon anas-neededbasis,if
andwhentheneedarises.

8.2 Most EmployersAr e Unwilling to Retrain

Most employersareunwilling to retrain,either throughformal instructionor via on-the-joblearningas
describedabove. As mentionedearlier, Kim Lee,of the NetworkConnectionsemploymentagency in the
SiliconValley, hasnotedthat(interview with theauthor, June26,1996)“In 1988theemployerswouldhave
retrained[older] peoplebut they’renot desperateenoughto dosotoday.”

Thepointwasmadequiteforcefully by SusanMiller, acomputerindustryemploymentagentwhosaysthat
90%of theworkerssheplacesareforeignnationals.(Interview with theauthor, June26, 1996.) Pointing
out frankly thatherown high incomeasanemploymentagentdependslargelyon thefact thattheindustry
is notproviding retrainingfor existing employees,sheneverthelessfeelsthat

It’ s a very closedindustry in that respect[retraining]. The trap the industryfalls into is that
they don’t spendtime retraining.It would bemuchmorecost-effective for themto retrainthe
employeesthey alreadyhave; by not retrainingthey aredriving salariesway up, sinceso few
peoplehave the “right” skill sets. The employershaven’t beensmart. They have beenvery
closed-minded,with blinders.If I couldchangeonethingabouttheindustry, thatwouldbeit.

Two of the industryfirms claiming mostvociferouslythat thereis a labor shortagehave beena massof
contradictionson theretrainingissue.Intel hassaidthat it doesretrain(Bay TV, SanFrancisco,March3,
1998)andthatit is notwilling to retrain(IEEEComputer, February1996;alsoCNN, March1998).Cypress
Semiconductoralsosaidyes(CaliforniaReport,NPR,March27, 1998)andno (TheNewshourwith Jim
Lehrer, April 3, 1998)to theretrainingquestion.31

HR Magazine(June1998)quotesJoeNyitray, directorof staffing for Dow JonesandCo. Inc., assaying
that“There’sarealfocusonskill setsneededright now. I recentlyattendedaconferenceonretentionwhere
participantsweresimultaneouslyhiring andlaying off—even in IT—all becauseof the needto get things
involving new skill setsdonefast.Trainingnevercameupasanalternative.”

Computerworldreportedin June2000thatIBM, Hewlett-Packard,ErnstandYoungandsoon

31Days after a lobbyist for a highly prominentSilicon Valley electronicsfirm had told nationalmediaaboutthe large sums
of money the firm spendsannuallyon training, I discussedthis with a high-level official in the company. Speakingto me on
background,he at first repeatedthe large figureshis firm spendson training. Yet, whenpressedhe concededthat the company
mainlyprovidestrainingfor its technicians,not its engineersor programmers.
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[are laying off programmersoff while] hiring peoplewith the right skills—not teachingold
dogsnew tricks.

A 1998UC Berkeley study(“The PerceivedShortageof High-TechWorkers,” Clair Brown, BenCampbell,
andGreg Pinsonneault,Dept.of Economics,UC Berkeley) foundthat

Companieshave little incentive to train older engineersbecausethey canhire from the large
flow of newly-trained andcheaperengineers.Companiessave money on training sincethe
recentgraduatesalreadyhavecutting-edgeknowledge.

Many employerswill indeedtrain theirexistingemployees,but refuseto hirenew oneswhoneedretraining.
I have oftenobservedthismyself,andit wasalsostatedin a DallasMorningNewsarticle(June2, 1999):

CathyRodewald,seniorvicepresidentandchiefinformationofficerfor AmrescoInc.,aDallas-
basedrealestateandfinancialservicesfirm, saidshetrainsexisting staff but wantsa new em-
ployeereadyto go.

If a valuedemployeeshows interestin a postedjob, “we’ll try to retool thatemployee.That’s
becausethey’ve alreadyprovedthemselves,” shesaid.“If I goout on theopenmarketto try to
find aperson,I’m probablygoingto requiretheexactskill set.”

Indeed,theindustryoftensaysit cannotafford the time to retrain,becausethey needto hire personnelfor
a project immediately. But this is disingenuous,asthe industry is alsoclaiming that asmany as30% of
softwarepositionstakesix monthsor moreto fill. (Wall StreetJournal, December1, 1997.) The Silicon
Valley Joint Workforce Initiative Study(A.T. Kearney Co., May 18, 1999) found that the averagetime a
job is left unfilled, amongall high-techjobs in Silicon Valley, was3.7 months.During this time thesame
programmersemployersare unwilling to hire now becauseof lack of a hot skill could learn the given
technologyandbeproductive.

Thispointwasalsonotedin anarticlein Computerworld(January3, 2000),highlightingtheincongruityof
searchingfor six to ninemonthsfor someonewhocan“hit thegroundrunning”without retraining:

Partly becauseof thecompetition[for programmershaving specificsoftwareskills], andpartly
becauseIT shopswantpeoplewhocanhit thegroundrunning,IT positionsoftenlingerunfilled
aslong assix to nine months,managerssay—alifetime whenbusinessis moving at Internet
speed...

But becausemany of thetechnologiesdriving staffing needsarenot mucholderthanthatthree
to five yearscompaniesarelooking for—if thatold—solidexperienceis hardto comeby. That
createsa viciouscircle, saysthe technologydirectorat a retailerbasedin theSouthwest,who
askednot to be identified.“You don’t wantto hire anentry-level person,becauseit takestime
to getpeopletrained,” thedirectorsays.“Youkeephopingyou canfind somebody, but thenby
thetimeyoudo,you couldhave trainedsomeone.”

The industryalsosaysthat if they retraintheir programmersin a “hot” skill, the newly-enfranchisedpro-
grammerswill leavethemfor higherpayelsewhere.This is correct,but theemployersaremissingthepoint:
If the industrydid not pay a premiumfor theseskills in the first place(a consequenceof refusingto hire
programmerswholack theskills), this frequentjob-hoppingwouldnot occur.
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Mor eover, in refusing to retrain on the grounds that the programmers would then demand more
money, employersare admitting that they are hiring the younger domestic programmers and the
H-1Bsbecauseof their cheaplabor.

As pointedout earlier, programmersseekingwork cannotremedytheproblemby retrainingon their own.
Employerswill nothirea olderprogrammerfor aJavaprojecton thebasisof theapplicant’shaving takena
Javacourse.

During the1995-1996Congress,SenatorAlan Simpson(R-Wyo.) proposedthata feebe imposedon em-
ployerswho hire H-1B workers. Originally setat $10,000andthenloweredto $5,000,the fee would go
to retrainingdomesticworkers. The industry lobbyistsfuriously opposedthe proposal(which was then
dropped),andexpressedthe samefierceoppositionin February(andAugust)1998,evenfor a tiny feeof
$250.Clearly, this showsthat theinsincerityin thelobbyists’claimsthatthey aredesperateto hire people;
if they weredesperate,suchanominalfeeshouldbenothingto them.

8.3 Retraining ProgramsHaveFailed

As indicatedearlier, given the opportunityany competentprogrammercan pick up a new softwareskill
on the job, quickly, so what is neededis a changein employerhiring policies,not formal retrainingpro-
grams.Moreover, retraining programsfor engineersand programmersare largely a wasteof money,
not helping employerscopewith their claimed shortageof such professionals.Suchprogramsoften
boasta high placementrate,but the problemis that the engineersandprogrammerswho “graduate”from
themdon’t get jobsasengineersandprogrammers.Thentendto get jobsastechnicians,customersupport
personnelandsoon. Seefor exampletestimony by Bill Bold of Qualcommto theCaliforniastatelegisla-
ture,March25,1998.EventheMassachusettsSoftwareCouncil,widely viewedasthebestof thesoftware
retrainingprograms,only places20%of its participantsin softwaredevelopmentpositions,accordingto a
reportby the Dept. of Commerceretrainingtaskforce, preparedfor the ITAA/DOC convocationheld in
Oakland,California,January1998.Thus, theseprogramsdon’t help employersfill the engineeringand
programming positionsthey saythey aredesperateto fill.

9 The Roleof Programmersand EngineersImported fr om Abr oad

9.1 Overview

As we have seen,industryemployerstendto shunolderprogrammers.Oneof themajorfactorsunderlying
this is that employershave anotherlabor sourceto turn to, in the form of foreign nationalswhom they
sponsorfor immigrationor work visas. For example,aboutone-thirdof Silicon Valley programmersand
engineerswereforeign-bornasof 1990,32 mostof themsponsoredfor immigrationoriginally by employers.

(Industry lobbyistsmakeclaimsalongthe lines of “Only 5% of our programmersareH-1Bs,” but this is
misleading,sincemany moreof their staff originally startedasH-1Bs but thenweresponsoredby their

32Theproportionis muchhighertoday, saidto exceed50%,thoughexactfiguresarenot available.Thereasonsfor theincrease
includethe 352%increasein H-1B visasduring1990-1995,andthe ChineseStudentProtectionAct of 1992,which gave green
cardsto an estimated100,000Chinesenationals,mostof themin technologyareas.Futuretrendsaredifficult to predict,given
how muchthesituationhaschangedin the1990s;for instance,ethnicChinesecomprised76%of theimmigrantprogrammersand
engineersin SiliconValley in the1990Census,but in 1998theIndianH-1BsoutnumberedtheChineseonesby a5-to-1ratio.
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employersfor greencards.It is alsovery misleadingin that theseemployersarenot countingall theH-1B
workersat their firmswhoaresubcontractedby agencies.)

Without the foreign-national labor supply, employerswould be forced to usethe existing domestic
labor pool of older people.For this reason,theforeign-laborissueis centralto our themehere,andwill be
addressedbriefly. (Seetheauthor’sanalysisat

http://heather.cs.ucdavis.edu/pub/Immigration/ImmigAndComputerIndustry/SVReport.html,

for extensivedetails.)

It is easyto seethatthereis somethingverywrongwith theH-1B program,in thatthe number of software
H-1Bsis growing10timesfaster than the growth rate in jobs: Thenumberof H-1B workvisasrequested
by industryfor computerprogrammersincreasedby 352%from 1990-1995,duringwhich time thenumber
of programmingjobsincreasedby only 35%.33

The“countryof choice”amongemployersimportingthis laboris currentlyIndia,with nearlyfive timesthe
numberof H-1B visaholdersthanthenext-highestcountry, China.(LosAngelesTimes, May 19,1998.)

9.2 H-1B Work VisasAs a Sourceof CheapLabor

In October1999,SusandeFife, CEO of womenConnect.comof McLean,VA, testifiedto the Senatein
supportof higherH-1B quotas.Shegave theexampleof a new graduateshehadhiredin 1998asa system
administrator, a Mexican nationalwho had just graduatedfrom a U.S. school. Ms. deFifeemphasized
thatshefound this workeronly aftermonthsof exhaustive searching.Yet a subsequentinquiry underthe
Freedomof InformationAct (FOIA) showedthat deFifewasonly payingthis person$35,000peryear—
whenthenationalaveragefor new graduateswas$45,000!

Similarly, JohnHarrison,CEO of Ecutelin Alexandria,Virginia, testifiedto the Housein March1999in
supportof anH-1B increase.He issueda pressreleasewhich said,

Somethingis wrongwhenyouputanadin theWashingtonPostfor asoftwareengineerandthe

33Software Workers for theNew Millennium, NationalSoftwareAlliance, Arlington, VA, January1998. Note thatbefore1990
theH-1B programhadthenameH-1. Thegraphichereis only for H-1Bs,with statisticsstartingin 1992.
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only qualifiedapplicantsyoureceive arefrom non-U.S.Citizens,saidJohnHarrison,CEOand
co-founderof Ecutel,oneof thenation’smostpromisinghigh-techcompanies.

A FOIA requestlaterrevealedthatEcutelhadhiredseveralH-1B programmersatasalaryof $35,000,again
far below average.

This is outrageous.Hereweretwo of thebestexamplestheindustrylobbyistscouldfind in claimedsupport
of theH-1B program,andyetbothof themwerein factpayingtheirH-1Bssalarieswell below average.

Many employersfind H-1B (pre-greencard)programmersandengineersattractivebecausethey will accept
lowersalariesandpoorworkingconditions.We will discussthedetailsin thissubsection.

9.2.1 SomeCautionary Notes

Beforegettinginto the detailson this issue,we wish to emphasizethat one must be extremely careful
with salary studies,becauseif the proper variables are not adjusted for, salary differencescan be
masked.

In particular, it is extremelyimportantto notethatsalary exploitation occursprimarily in the first 5-10
yearsof the foreign national’s time in the U.S.This is becauseof thefact thatemployershave enormous
leverageover theworkerduringthetime theworker’sgreencardis pending.(SeeSection9.3,“Indentured
Servants”below.) For someworkers,thesalarygapalsopersistsfor sometime after theworkerreceivesa
greencard,but thegapeventuallyis closedfor almosteveryone.

Therefore,salary studieswhich lump together all immigrant workers, both newly-arrived and long-
established,will not reveal the exploitation of the newly-arrived. Evenworse,if a studymerelylooksat
foreign-bornstatus,it will pick up thosewho immigratedto theU.S.aschildrenunderfamily reunification
laws; thesepeoplehad greencardor citizen statuswhen they enteredthe workforceand thus werenot
exploitableby employers.

It would alsobe misleading,for instance,to comparethe salariesof immigrantshaving Master’s degrees
andworking in high-wageregionswith thoseof nativeshaving Bachelor’s degreesandworking in low-
wageregions. This is a commonproblemwith many studiesandsurveys, suchas thoseof the National
ScienceFoundation(citedby ITAA analystStuartAnderson),theElectronicEngineeringTimes, theInstitute
of ElectricalandElectronicEngineersand the NationalScienceFoundation,all of which typically omit
importantvariables.

Anotherway in which salarydifferencescanbemaskedis thestudydoesnot accountfor specificsoftware
skills. As explainedbelow, the“prevailing wage”aspectof H-1B law doesnotrequireemployersto account
for skills in wagedetermination.Thusanemployercanhire an H-1B programmerwith a backgroundin
Java, for which theemployerwouldnormallypaya salarypremium,for thepriceof a genericprogrammer
who doesnot know Java, andyet still technicallycomply with the law. So, a salary study which does
not account for specificsoftware skills might misleadingly make it appear that the foreign-national
workers are being paid aswell asnatives,even though in actuality they are beingunderpaid.
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9.2.2 Government Analyses

The Departmentof Laborhasfoundwidespreadabuseof the work-visaprogram.34 Among other things,
they found that19% of theemployerswerenot evenpayingthe salariesthey hadpromisedin their H-1B
applications,even moreremarkablebecausethe salariesin the applicationstendto be low to begin with.
TheemployerrequestinganH-1B is supposedto paytheprevailing wage,but thereis sucha largevariation
in wagesanyway that it is easyto maskanoffer of anunfairly low salary. (This issuewill bediscussedin
muchgreaterdetailbelow.)

DOL alsofound that thoughstateemploymentdepartmentsaresupposedto referdomesticcandidatesfor
jobsfor which anemployer-sponsoredgreencardis pending,“Of the28,682applicantsreferredon 10,631
job ordersduringtheperiod,only 5 (0.02percent)werehired.”

Amazingly, policy makersin another federal agency, the National ScienceFoundation (NSF),actually
plannedto bring in foreign nationals to producea glut of labor in scienceand engineering,at leastat
the postgraduatedegreelevel. In early1998,Dr. Eric Weinstein,a mathematicianat theMassachusetts
Instituteof Technology, uncoveredinternalNSFdocumentswhich expressedconcernthatscienceanden-
gineeringsalariesweregettingtoo high,andproposedasa solutionto this “problem” bringingin a glut of
foreignlabor. It is amazingthata federalagency would actuallyplot to keepU.S.citizens’salariesdown.
Subsequentto thewriting of thesedocuments,theNSFpushedCongressto establishthecurrentH-1B pro-
gram,in muchexpandedform comparedto theold H-1 program.Dr. Weinstein’spaperon this scandalis
availableat

http://www.mit.edu/afs/athena.mit.edu/user/e/r/erw/Public/SG/NSF.html

9.2.3 Analysesfrom Academiaand Research Institutions

A researcherwith thepro-immigrationCarnegieEndowmentfor InternationalPeaceput it thisway(Kansas
City Star, July16,1995):

“Do you wantmeto call it a sham?”asksDemetriosPapademetriou,a formerLaborDepart-
mentimmigrationofficial now with theCarnegieEndowmentfor InternationalPeace.“Do you
wantmeto call it a hoax?Sureit is. This programhasneverworked,andit never will.”

Papademetriouand StephenYale-Loehr—who is an immigration lawyer and thus would be expectedto
opposereformof theH-1B process—reportedin their book,BalancingInterests:RethinkingU.S.Selection
of SkilledImmigrants(Carnegie Endowmentfor InternationalPeace,1996),on their studyof wagespaidto
foreignnationalsin variousprofessions.In datafrom the laborcertificationapplicationsin theprocessof
sponsoringtheforeignworkersfor greencards.the foreignapplicantsin ComputerProgrammerpositions
in New Jersey werebeingofferedsalarieswhich wereon average21%below themeanfor thatprofession,
with an11%figurein Texas. In theComputerSystemsAnalystsandScientistscategory, gapsof 30%and
21%werefoundin New Jersey andNew York, respectively. By law thegapis supposedto benomorethan
5%.

Asian-AmericanStudiesProfessorPaul Ongof UCLA, aftercorrectingfor a hostof importantvariables—
including Englishproficiency—found that immigrantengineerswerepaid up to one-thirdlessthan their

34TheDepartmentof Labor’sForeignLaborCertificationPrograms:TheSystemis BrokenandNeedsto beFixed, FinalReport
No. 06-96-002-03-321,JosephFisch,AssistantInspectorGeneralfor Audit.
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native counterparts,andthat the gaptook 20 yearsto close.35 And thoughOnghypothesizedvariousfac-
tors,36 hecitedearlierfindingsthat theforeignengineersmaybe“willing to acceptlower salariesin order
to obtainfull-time employmentin theU.S.,a prerequisitefor permanentresidency,” andthebottomline is
thatOngnotedthat“Companiestook advantageof immigrants.” (ElectronicEngineeringTimes, July18,
1994.)

My own analysesof the1990Censusdataonprogrammersandelectricalengineersin SiliconValley found
that the immigrantswerepaid on average15-20%lessthannativesof comparableageandeducation.In
oneof theanalyses,for instanceI tabulatedsalariesin SiliconValley, for workerswhohadMaster’sdegrees
(andnotaPh.D.),andatmost32yearsold. For theforeign-born,theworkerwasincludedif hisentryto the
U.S.hadbeennomorethaneightyearsearlier.

(This last conditionis crucial; asmentionedearlier, anddetailedin Section9.3, the majorexploitation of
immigrant programmersoccursduring their first few yearsin the U.S., while in a de facto “indentured
servant” state. Moreover, onemusteliminateimmigrantswho hadcometo the U.S. aschildrenthrough
family immigration,andwho thuswerenotexploitablelaterwhenthey enteredtheworkforce.)

I thensimplycomputedmeansalariesfor all nativeandall foreign-born.Theresultswere:

native: $51,480

foreign-born:$42,845

Thenativefigureis 20.2%higherthantheforeign-bornone.

A 1998UC Berkeley study(“The PerceivedShortageof High-TechWorkers,” Clair Brown, BenCampbell,
andGreg Pinsonneault,Dept.of Economics,UC Berkeley) foundthatthepresenceof theforeignengineers
hadindeedhelddown engineeringsalaries.

9.2.4 Statementsby the Industry and Its Allies Themselves

We notedearlierthat theRedHerring magazine,the“businessbible” of Silicon Valley, actuallyendorsed
the ideaof usingforeign programmersandengineersasa sourceof cheaplabor, sayingin its July 1998
editorial

...if companiessaythey want to hire moreskilled foreignworkersbecausethoseworkersare
cheaper, weshouldbelieve them—andincreasethenumberof visasissued.

GeneralDynamics,theaerospacegiant,evenadmittedin federalcourtthattheimportedworkersfrom Eng-
landwerepresentedasattractivedueto their “indentured”status;thepitchmadeby theBritish employment

35TheStateof AsianPacific America, Paul Ong(ed.),LEAP AsianPacific AmericanPublicPolicy InstituteandUCLA Asian
AmericanStudiesCenter, 1994,p.179-180.Thearticleis reprintedin New AmericanDestinies, D. HamamotoandR. Torres(ed.),
Routledge,1997.

36Oneof thosefactorswasanAmericaneducation,which Ong foundto makea 10%differencein salary. This waslaterused
by ITAA researcherStuartAndersonto downplayOng’s findingsof employerexploitationof immigrantengineers.But this 10%
figureis well shortof the33%overall gapOngfound,andeventhe10%figureitself is misleading,asit includespeoplewhohad
immigratedaschildrenwith their families,whoalreadyhadgreencardsor citizenshipby thetimethey enteredthelabormarketand
thuswerenotexploitableby employers.In any case,Ong’scomment,citedbelow, that“Companiestookadvantageof immigrants,”
makeshis interpretationof hiswork quiteclear.
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agency to GeneralDynamicssaidthat its clientswere“preparedto work herein the United Statesfor as
muchasa40%reductionin currentUnitedStatessalarylevels.”

It is ironic that even a Wall StreetJournal article (January8, 1998)claiming that Americanfirms recruit
abroadbecauseof a laborshortagestatedthat“recruiting foreigntalentis cheaperthanhiring Americans.”
The article quotesanAmericanrecruiterof foreignprogrammersassayingthat he paysthem$20,000to
$25,000lessthanAmericanswith thesameskills.

And thepro-businessForbesmagazinesaid(May 31,2000):

Indianprogrammersworking in theU.S.on temporaryH-1B visastypically earn25%to 30%
lessthantheir naturalizedcolleagues.Kalra, for example,will earn$60,000this year, while
otherswith his experienceherecouldeasilyearn$75,000.

Mor eover, the simple law of supply and demandtells us that, again, even the sincere employerswho
hir eH-1Bsbring down the price of labor, by increasingthe supply. Industryofficialshaveadmittedthis,
suchasthiscommentonCNN onFebruary9, 1998:

RobertWalley, executive vice presidentof Gemini, saysthat unlesshis company andothers
areableto find a new sourceof workers,“it would increasethe pricesof the resourcepool.
Thepeopleout therelookingfor jobs,they’redemandingpremiumsalariesnow, andit will just
drive thathigher.”

Similarly, the ITAA industrylobbyinggroupalsoworried that “We cananticipatefurther increasesin the
salariesof IT workers”which make“U.S. companiesrisk their profitability.” (Help Wanted:TheIT Work-
forceGapAt theDawnof a New Century, ITAA, 1998.)In otherpublicstatements,theITAA worriedabout
IT salariescausinginflation. ITAA’ssolution:Useforeignworkersto expandthelaborsupply, thusreducing
salaries.

Industryalsofreely admitsthat abusesalsooccurabroad;SunMicrosystems,a firm often cited by ITAA
analyst(andnow SenateImmigrationSubcomitteestaffer) StuartAndersonaspayingfair wagesto foreign
nationals,hasboastedof hiring programmersin Russiaat “bargainprices.” (LosAngelesTimes, November
15,1993,andalsoJuly 15,1996.)

JosephCostello,then-CEOof CadenceDesignSystems,a leadingCAD softwarefirm, statedthat when
Cadencewasconsideringsettingup a developmentbranchin India, a bullet item in a slidepresentationon
theproposallisted“salarysavings” asaninducementfor themove.37

9.2.5 Severe Problemsin the Conceptof “Pr evailing Wage”

H-1B law requirestheemployerto paythe foreignworkerthe“prevailing wage,” which industrylobbyists
have citedas“proof” thattheH-1Bsarenotexploited.But this law is riddledwith loopholes.

Even if an H-1B employerpaysa prevailing wagedeterminedby a governmentsurvey, that wagewill
usuallybe lower thanthemarketratefor the job’s skill requirement,asfollows. As explainedearlier, the

37Paneldiscussionat a conferenceon immigration,Hoover Institution,StanfordUniversity, October18,1996.Costelloquickly
addedthathehadrejectedcostasacriterion.However, thoughheandtwo otherSilicon Valley CEOson thepanel(DadoBanatao
of S3andPhil White of Informix) claimedthattheir only criterionfor settingup foreigndevelopmentbrancheswastheexistence
of “poolsof talent,” it certainlyis no coincidencethatthesitesthey chosewerealmostall in low-wagecountries.
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only programmerswho areenjoyinglarge increasesin salaryasthosewith “hot” skills, sayJava. H-1Bs
arebroughtto this countryostensiblyfor thoseskills. Yet an employer needonly pay the prevailing
wagefor programmersin general,rather than the prevailing wagefor, say, Java programmers.Thus
the employer getsa Java programmer for the price of a genericprogrammer—all while technically
complying with the prevailing-wagerequirement of the law. As notedby immigrationattorney Donna
Fujiokaof Oakland,California(interview with theauthor, March5, 1998),

[The prevailing wagelaw] takesa meataxe approach...Itdoesn’t appreciatehow hot a skill is
[suchasSAP]...Thisis greatif you areanattorney representinganSAPprogrammer.38

Notealsothatmany H-1B workershave statedthatafterthey arehired,they become“indenturedservants”
(seebelow) anddo not get raisesin salarylike U.S. citizen/permanentresidentworkersdo. Thuseven if
their original salarywason parwith theAmericans,employerssave money by not increasingtheir salaries
lateron.

Anothercommonruseis to underclassifyanH-1B worker, giving him/hera job title at a level lower than
thatof thework he/sheis performing,in orderto makea low salarycomplywith theprevailing wage.

Moreover, Departmentof Labor regulationsallow theemployerto provide his/herown dataon prevailing
wages,suchaslisting typicalsalariesin his/herown firm, ratherthanbeingdeterminedby theDOL, clearly
producingenormouspotentialfor abuse.

Anothermajorproblemwith relyingon “prevailing wages”is thatthisdoesnotaccountfor agediscrimina-
tion. As shown earlier, employerswish to hire youngerAmericanworkers,sincethey arecheaperthanthe
olderones.Whenthesupplyof youngAmericanworkersis exhausted,the employersthenturn to young
foreignworkers,shunningtheolderAmericanworkers.Soagainanemployercouldbepayinghis/heryoung
foreignworkersthesameashis/herAmericanonesandyetstill beabusingtheH-1B programwith thegoal
of saving onsalarycosts.

The fact that the employersareturning to youngforeign workerswhenthey run out of youngAmerican
workersis reflectedin theage-distributiondatapresentedin Foreign-OriginPersonsin theU.S.Information
TechnologyWorkforce(IT WorkforceProject,March1999),from the1998CurrentPopulationSurvey. They
foundthat75%of theforeign-bornsoftwaredeveloperswereunderage40, comparedto only 58%for the
nativeones.If datawererestrictedto H-1Bs,39 thedisparitybetweenthetwo figureswouldbeevengreater.

9.2.6 The Indian View

SincethelargestnationalityamongtheH-1Bsis Indian,it is notsurprisingthatIndians,whoseethesituation
atcloserange,areamongthemostcritical of theprogram.

An industryanalystin Bangalore,India quotedby MSNBC News in August1997 alsosaysthat Indian
programmersimportedto theU.S.undertheH-1B programmake30%lessthantheirAmericanpeers.40 A

38Fujiokadid counterthat by complainingthat the new DOL regulationimplementedin 1998setsup two only categoriesfor
prevailing wage,Entry Level andExperienced,assertingthat this wasunfair sincethe workerwith five yearsof experiencewill
bemeasuredagainsta prevailing wagecalculatedon a groupthat includespeoplewith 25 yearsof experience.But asseenin my
“short-livedcareer”dataabove,almostno onelasts25yearsin thisfield, sothepoint is moot.

39The samereportdoesincludedatafor TemporaryResidents,but the sourceis the NSFSEASTAT data,which only include
workerswhohaveearnedacollegedegreein theU.S.,whichmostH-1Bshavenotdone.

40Hedoesbelieve they catchup within fiveyears.However, sinceprogrammingcareersonly lastabout10 yearsanyway, evena
five-yearperiodof low paywould indicateverysubstantialsalarysavingsfor employers.
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financialnewspaperin India, the BusinessStandard (May 27, 1998),notedthat if Congresswereto truly
enforcetheprevailing-wagelaw, then

This stepis significantbecausethis will act as a counterweightagainstthe brain drain fear
expressedin somequarters.If the smallerIndianfirms have to pay highersalaries,their cost
advantagedoesnotremainasstrong—andIndianfirmshavetraditionallyreliedonlowerlabour
chargesto bringdown costs.

DineshGandhi,anaturalizedU.S.citizen,wasfeaturedin anarticlein theSanJoseMercuryNews, Septem-
ber27,1998:

Gandhi,32,calls thehiring practices“discrimination[againstAmericans]...Theway they han-
dleAmericanengineersis a nightmare,” hesaid.

Gandhiwasin the job marketearlierthis year, andfoundhimselfcompetingagainstanH-1B
mechanicalengineerwith the samecredentials–even down to their college, SanJoseState
University.

The H-1B worker got the job, Gandhisaid—atan annualsalaryof $45,000. “No master’s
graduatewouldwork for thatsalary,” hesaid.

Gandhiendedup takinga job with aSantaClarachipmakerfor $60,000ayear. “It’ snotgreat,
but I’ve got to feedthefamily.”

KumarBabu, anothernaturalizedU.S.citizen,told theNBC Nightly News (June14,1998)that“The main
[employergoal] is to depressthewagesof therestof thepeople.”

9.2.7 Viewsof Other Immigrant Communities

Immigrantcomputerprogrammersencounterthesameagediscriminationwhenthey reachage35or 40that
nativesdo. As pointedoutby ShankarLakhavani,chairmanof theworkforcecommitteefor thetheInstitute
of ElectricalandElectronicEngineers(IEEE) anda Pakistaniimmigrant,“Therearemany immigrantslike
mewhoareAmericancitizens,andthey would like a crackat thesejobs[which aregoingto H-1Bs].”

I ammarriedto a Chineseimmigrant,amfluent in Chinese,andhave beenactive in theChineseimmigrant
communityfor 25 years.Most of theChineseimmigrantprogrammersandengineersthat I know strongly
feel thattheH-1B programis very badlyabused.

TheIndependentFederationof ChineseStudentsandScholars(IFCSS)did not engagein lobbyingin favor
of the 1998bill to increasethe H-1B quota. This is in starkcontrastto the massive, masterfullobbying
campaignthey wagedin favor of the 1992 ChineseStudentProtectionAct, which gave greencardsto
studentsfrom Chinastudyingin theU.S.duringthe1989studentprotestsin Beijing. ApparentlytheIFCSS’
inactionin 1998stemmedfrom the perceptionthat the bill would harmIFCSSmemberswho alreadyhad
greencardsor citizenship,againillustrating the fact that immigrantsfeel their accessto jobs needsto be
protectedjust asmuchasthatof natives.

TheOrganizationof ChineseAmericans,alsoextremelyactive in lobbying in favor of liberal immigration
policies,alsochosenotto takeastandonthe1998bill whichproposedincreasingtheH-1Bwork visaquota.
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9.2.8 FalseClaims of High Legal Fees

Industrylobbyistssaythat insteadof employerssaving money by hiring foreignnationals,it actuallycosts
themmoreto hiretheforeignnationalsbecauseof thelegalfeesinvolved.This is oneof theirmostmislead-
ing arguments.

Firstof all, filing for anH-1B is quitesimpleandcheap;andthe typical legal feefor it is only about $1,500
for small employerswho hir e only a few H-1Bs,and down to about $700for large employerswho file
many H-1B applications. A Computerworldarticle(March8, 1999)reported,“Congressinstituteda$500
feewhenit raisedtheH-1B caplastsummer...Additionally, employerspaya $110filing feeplusattorneys’
costs.All told, companiesestimatethecostof obtaininganH-1B visaunderthenew regulationswill range
from $1,300to $2,500,including attorneys’ fees.” I have interviewednumerousimmigrationlawyerson
this point,andthey all confirmthis feerange.For example,anemployerin WashingtonDC told theauthor
in December1997,“Most attorneys aroundthe U.S. charge $1,000to $1,500for an H-1B petition.” An
attorney in Oakland,Californiaput thetypicalfigureat $1,200to $1,500in a discussionwith theauthoron
March5, 1998. RobertBaizer, a SanFranciscoimmigrationatttorney, in an interview with theauthoralso
on thatdate,gave$1,500to $2,000,andalsois thesourceof the$700figureabove. Seealsosimilardatain
David North,SoothingtheEstablishment:theImpactof Foreign-BornScientistsandEngineersonAmerica,
UniversityPressof America,1995,p.52.41

This is far lessthanthe$10,000the ITAA claimsfor theH-1B. In a differentcategory, thatof employer-
sponsoredgreencards,the feesdo tendto be around$10,000.42 However, it shouldbe notedthat many
employershave the foreign employeespay the legal feesfor greencards themselves,and even when
employersfoot thebill, thecostisusually lessthan theysavein salary. Recallthatif anH-1B issponsored
for a greencard,he/shewill oftengetno raisesduringthe five yearsor so it now takesfor thegreencard
applicationto beapproved;theemployercanbesaving $50,000in salaryduringthattime,sothata$10,000
feefor thegreencardis morethancompensatedby thesalarysavings.

Notealsothatanemployerwho rentsanH-1B from anagency avoidsthefeea recruiterwould chargein a
regularhire,which is considerablymorethan$10,000.

9.3 “Indentur edServants”

NotethatanH-1B employeeis essentiallyimmobileduringtheyearswhile thegreencardis pending,thus
refutingITAA’sargumentthatH-1Bswho areexploitedin termsof salarycansimply move to anotherjob.
Theworkerscertainlydonot wantto startthegreencardprocessall overagain.

It is crucialto keepmind theimplicationsof this “indenturedservitude”aspectof theH-1B: Not only does
it allow unscrupulousemployersto give the H-1Bs smallerraisesthan they would get out on the open
market,but evenmoreimportantly, it givesemployersa senseof “security”—by hiring H-1Bs, they don’t
have to worry thattheH-1B will suddenlyjumpship,leaving theemployerin thelurch,andpossiblytaking

41After industrylobbyist claimsof the $10,000attorney feesfor H-1Bswasexposed,the lobbyiststried a new tack,claiming
relocationexpensesfrom abroadfor theforeignprogrammersandtheir familiesswelledthecostof hiring anH-1B. But according
to aDepartmentof Laborofficial, thevastmajorityof H-1B visasaregrantedto workerswhoarealreadyin theU.S.Theworkers
movefrom job to job; whenonejob ends,renderingtheircurrentvisainvalid, theworkerfindsanotheremployer, whothensponsors
themfor a new visa. This is why theindustrypushedCongresssohardin 1997regardingthe“245(i)” clausein immigrationlaw;
Congresswantedto makeit moredifficult for foreignnationalsto stayin theU.S.aftertheirvisasexpire,andthehigh-techindustry
stronglyobjected,in orderto retaintheiraccessto the“floating population”of H-1Bswhichthey employ.

42Thisdifferencebetweentwo visacategorieswasoftenconfused,sometimesdeliberately, duringthe1998congressionaldebate
on whetherto raisetheH-1B quota.
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company secretswith to someotherfirm. For many employers, this “security” aspectis even more
important than the issueof salary.

In aJuly 13,1999columnby NathanCochranein anAustralianpublication,Fairfax IT, computergraphics
guru CarstenHaitzler noted,“Be wary of H1-B visasin the USA - you basicallyget shackledto a com-
pany...Beinganon-Americanin theUSA is almostlike beingasecond-classcitizen.”

Theanonymousauthorof anop-edpiecein TechWebNews, March16,1998,wrote,

I am an immigrant from India...theH-1B visa allows someoneto work only temporarilyat
a high-techjob for a few years. An employerhasto sponsorone for an H-1B visa. These
engineerscannotswitchjobsatwill. To dosorequiresanew H-1B visa.

Companieslove theseH-1B workers,asthey areeagerto pleasetheir sponsors[in the hope]
thatthey canbesponsoredfor greencards.Theseengineersarevirtually “indenturedslaves”of
theirsponsors.

Oncea company initiatestheprocessof sponsoringa candidateto greencard,it cancurrently
takethreeto four years.[As of late1998,thetypicalwaitingtime hadlengthenedto five years,
oftenmore.—NM]Companieslove thisandfrequentlydelaytheprocessonpurpose.Somebig
companieshave this delaybuilt into their sponsoringprocess.During this period,candidates
arevirtual slaves. They areforcedto work long hoursat low wages.And usuallythey do not
getgoodraisesor promotions...

I myselfleft my company whenI got agreencardandI gota raiseof 40percent.

Departmentof Laborstatisticsshow thatmany of the H-1Bsdo leave their employerssoonafter they get
their greencards,just like the caseof the anonymousauthorabove. The InspectorGeneral’s report (The
Departmentof Labor’sForeignLaborCertificationPrograms:TheSystemis BrokenandNeedsto beFixed,
FinalReportNo. 06-96-002-03-321,JosephFisch,AssistantInspectorGeneralfor Audit) foundthat

...many left the employerwho sponsoredthemshortly after obtainingpermanent[i.e. green
card]status:8 percentleft within 90 days,17 percentleft within 180days,and33 percentleft
within 1 year.

Presumablymany of the remainderwho stayedbeyond a year did so only after negotiating a large pay
increase,by threateningto leave.

An in-deptharticlein theWashingtonPost(July 26,1998)noted,

Accordingto foreign workers,recruitersandU.S. officials, the high-techbracerosgenerally
earnlessthantheirAmericancounterparts,despitelaws requiringemployersto paythem“pre-
vailing wages.” The workersarebeholdento the employerswho sponsortheir visasin what
thesystem’scritics describeasa form of indenturedservitude.If they wish to move to another
company, they not only mustobtaina new work visa,but oftenmustpaya penaltyof $10,000
to $20,000to their originalemployer.

To keepthemfrom seekinghigherpayelsewhere,employersfrequentlydanglethepromiseof
sponsoringthemfor “greencards,” denotingmuch-covetedstatusaslegalpermanentresidents.
This givesthe companiesenormousleverage,sincethe processis a lengthyoneandmustbe
startedover from scratchif theworkermovesto anotheremployer...
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Besidesreceiving lower startingpay, H-1B workerscomplainof getting fewer and smaller
raises,remainingmired in relatively menial jobs and,assalariedemployees,having to work
longhourswithoutovertime.

Immigrationattorney JoseLatouradmittedthisproblemof “indenturedservitude”onhisWebpage,

http://www.usvisanews.com/fasttrack.html

in discussingNationalInterestWaivers(NIW). NIW is a “fast track” to a greencard,in which the foreign
nationalappliesonhis/herown,ratherthantheemployerapplyingonhis/herbehalf.Latourcitesthebenefits
of NIW asopposedto theordinarygreencardroute:

Theapplicantsponsorshimself/herselfbaseduponhis/herabilities,education,andexperience.
This meansthat presentemploymentis not required,and if the applicantis employed,the
employerdoesnot have to get involved in the process.Why is this important?FREEDOM!
Theapplicantdoesnot have to staywith theemployerfor a certainnumberof yearswhile the
processis undertaken.Second,permanentresidency[i.e. thegreencard—NM] is takenaway
from the employerasa bargaining chip in the employer/employeerelationship.

(Emphasisin theword freedomwasLatour’s;emphasison thelasttwo sentenceswasaddedby me.)

Anotherimmigrationattorney, SherryNeal,madesimilar commentsin anarticlein theDaytonDaily News,
July11,1999:

Nealsaidforeignnationalsmayappearto bemoreloyal workersbecausethey aren’t asmobile
asotherin-demandtechworkers. The ImmigrationandNaturalizationServicemustgive ap-
proval beforeforeign nationalschangejobs–aprocessthat cantakesix weeks. “Someof the
U.S.workers,they geta job offer andthey aregonein aweek,” shesaid.

Similarly, WorkforceMagazine, apublicationfor HR executives,notedin its May 1999issuethat

...Therearetwo goodthingsaboutH-1Bs. First, they allow you to travel theglobewhile you
identify technicalprofessionalswho want to work in the UnitedStates.Second,the H-1B is
valid only for the employerwho arrangesit. If you bring a technicalprofessionalinto the
countryandheor shedecidesto jump ship,its likely thattheshipheor shewill have to jump
on is the onethatsgoing backto the homecountry. If the personwantsto comeback,heor
shehasto start the immigrationprocessall over again. As a result,mostH-1B visa holders
demonstrateremarkableloyalty.

This useof the euphemismloyalty for the indenturedstatusof H-1Bs is alsousedrepeatedlyby an in-
ternationalrecruitingfirm, Hi-TechUS(http://www.innes-consultancy-plus.co.uk/whoarewe/hitechus.htm),
whoseWebpagenotes:

Therearealsoa numberof otheradditionalbenefitsin recruitingoutsidetheUSA:

Loyalty: Researchhasdemonstratedthatforeignnationalsprove to bemoreloyal andwill not
jump from company to company. Coupledwith the fact that mosttendto be tied to a 3-year
work Visa.
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Control wages: Unrealisticwageincreasescanbe broughtback undercontrol by recruiting
outsidetheUSA asyouarehelpingthecritical resourceshortagenotaddingto it.

ReduceRelocationcosts:Researchhasshown that thecostof relocatinga foreignnationalis
typically lessthanrelocationsomeonewithin NorthAmerica.Whenconsideredwith theloyalty
andcontrolof wagesabove thenthecostsaving canbesignificant.

ThedissidentorganizationFACEIntel (FormerandCurrentEmployeesof Intel) statesthat

[Intel] HR representative DonnaHasbrouckpresentedto MicroprocessorTechnology(MT)
staff, while J.C.Cornet(VP of MT) andJosephKrauskoph(Directorof Test)[were]present,as
how to hire foreignstudents.

Ms. Hasbroucktold the MT group “after hiring the foreign student,delay the immigration
paperwork process,becausewhenthey get their greencardwe losethemto companieslike
SunMicrosystemsandSiliconGraphics,they paythemabout30%more.”

9.4 A BogusThr eat

Industrylobbyistshave threatenedthat if theyearlycapon H-1B work visasis not raised,employerswill
shipsoftwarework to foreigncountries,wherethelaboris evencheaper. Yet suchextortionarylanguageis
not backedby action,andin fact will not be in the futureeither. While it is true thatsomecompaniesare
experimentingwith having work doneabroad,thiswill notescalateto becomethemajormodeof operation
of the industry. The misunderstandingscausedby long-distancecommunication,the problemsof highly-
disparatetimezonesandsoonresultin majorheadaches,unmetdeadlinesandagenerallossof productivity.
Seetheauthor’sanalysisat

http://heather.cs.ucdavis.edu/pub/Immigration/ImmigAndComputerIndustry/SVReport.html

for extensivedetailson thispoint, includingmany quotesfrom industryfigures.

For exampleBill Gatessays(SanJoseMercuryNews, March9, 1997):

For acompany like Microsoft,it’ swortharealpremiumfor ustohaveverystrongcollaboration.
Wehavefoundprojectsthatmakesenseto dootherplaces,in Israel,in Tokyo for example.But
it makessensefor thebulk of ouroperationsto bein onelocationandfor theforeseeablefuture
we’regoingto stickwith that.Wewill spendwhatis necessaryto havemostof ourdevelopment
groupsat our headquartersandhave themmeetingface-to-faceevery day. We want to make
surethereis a placewherecustomerscancomein andtalk to usin personandmakesurethe
productsfit togetherin theright way.

Theseproblemsare so severe that NorthwestAirlines, which had experimentedwith offshoresoftware
development,decidedto move operationsbackto theU.S.,accordingto a November1, 1999reportin CIO
Magazine. NWA’svicepresidentfor informationservices,said“It canbedifficult to work throughlanguage
barriersandtime-zonedifferences.”

SymmetrixCEOPaulHiller is engagedin ajoint venturewith acompany in India. Hesaidthattheproblems
of long-distancecommunicationhadreally impededprogresson theproject.Headded,“You reallyneedto
beableto talk [abouttheproject]faceto face.” (Interview with theauthor, July 20,1995.)
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This point is madequite forcefully in UC Berkeley ProfessorAnnaLeeSaxenian’s studyof the computer
industry, Regional Advantage(Harvard University Press,1994,pp.156ff). For example,shequotesTom
Furlong, former managerof Digital EquipmentCorporation’s workstationgroup in Palo Alto assaying,
“Physical proximity is important to just abouteverything we do...Thelevel of communicationis much
higherwhenyou canseeeachotherregularly. You never work on thesamelevel if you do it by telephone
andairplane...Anengineeringteamsimplycannotworkwith anotherengineeringteamthatis threethousand
milesaway, unlessthetaskis incrediblyexplicit andwell defined—whichthey rarelyare.”

JustlookatSiliconValley. This is themost“wired” placein theworld,yetthosemassiveSiliconValley free-
waytraffic jamsarisebecausevery few programmerstelecommute.They know thatface-to-faceinteraction
is crucialto thesuccessof a softwareproject.

In theMay 29, 1998issueof theRaleighNewsandObserver, anarticledescribesRila Software,a firm in
Bulgariahopingto dosoftwaresubcontractingwork for Americancompanies.Again is showswhy thiswill
notbecomea majormodeof operation:

Still, Trianglecompaniesinvolved in Year2000solutionssaythat hiring EasternEuropeans
is not a panaceato any laborshortage.Mike Pileggi, a managerwho helpsdistributeSapiens
InternationalN.V.’s Year2000correctionproduct,saidforeignsoftwareshopsarenot always
asquality-drivenasdomesticones.And it canbeharderto supervisetheirwork. Sapiensuses
a groupof 30 to 40 programmersin Russia,but it took significanttime andinvestmentto give
themtheadequatetraining. “They have somevery key coreskills [in EasternBloc countries],”
Pileggi said.“But evenat thediscountedrates,it canendupcostingyoumorein theend.”

A CNN televisionreportonFebruary7, 2000reported:

[InternetentrepeneurJoeKraus]knowswhy Internetservices,whichby theirnaturecanoperate
anywherein theworld, still clusterin SiliconValley.

“It is ironic that the Internetis a globalphenomenon—yetif you’re not in Silicon Valley, it’ s
really hardto geta senseof thepaceandtheconnectionsbetweenthosecompanies.Somany
of theideasgettransferredin hallwayconversations,meetingsover lunchandthecasualinter-
actionsof thecompaniesthatareproximate,” saidKraus.

There’s a lot of idea-sharingacrossthe backyard fenceandat othersocial gatheringsin the
valley. Theambiancealone,hesaid,helpsdrive theindustry.

“I think it’ sverydifficult to beasuccessfulInternetcompany thatisn’t basedin SiliconValley,”
saidKraus.

In anOctober9, 1995Wall StreetJournal article,William Schroeder, chief executive officer at Diamond
MultimediaSystemssays“Thereis a ‘naturallimit’ to how many skilled jobscanbemovedabroadbecause
of thecostsof communicationandotherfactors.”

9.5 Most H-1Bs Ar eOrdinary Workers, NOT the “Best and the Brightest”

It is my opinion that in the caseof foreign nationalsof extraordinarytalent,our immigrationlaw should
indeedfacilitate the ability of employersto hire suchworkers. I personallyhave helpeda numberof ex-
tremelybright foreignstudents,mainly ChineseandIndians,find jobswith Silicon Valley employers,and
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have stronglysupportedmakingoffers to many outstandingforeign applicantsfor faculty positionsin our
ComputerScienceDepartmentat UC Davis. However, workers of extraordinary talent compriseonly a
small fraction of the overall population of H-1Bsand employer-sponsoredgreencards.

TheindustrylobbyistssaythattheH-1Bsareneededto retaintheindustry’stechnologicaledge,but thefact
is that the vastmajority of technologicaladvancesin thecomputerfield have beenmadeby U.S. natives.
Thiscanbeseenin roughform, for example,in thefactthat(asof 1996)of the56awardsgivenfor industrial
innovationby theAssociationfor ComputingMachinery, only onerecipienthasbeenanimmigrant.Of 115
U.S. recipientsof computer-relatedawardsgiven by the Instituteof ElectricalandElectronicEngineers,
only nineof therecipientshave beenimmigrants.

Yet quite contraryto industry’s claim that the H-1Bs are“the bestandthe brightest,” in an article in the
September1999issueof theAmericanSocietyfor EngineeringEducation’smagazinePrism, anengineer-
ing professorin Chinawarnshis nationthat theengineersbeingproducedby Chineseuniversitiesarenot
goodenoughfor Chinato competein theglobalhigh-techmarket. The U.S. industryalsoclaimsthat the
importedprofessionalsarebettertrainedthantheAmericans.Yetagainto thecontary, ProfessorChenLixun
complainsin the articleaboutChina’s ”obsoleteteachingcontentandmaterials.ProfessorChensaysthe
educationalsystemin Chinaproducesstudentswho cannotthink independentlyor creatively, andcannot
solve practicalproblems.He writes that the system“results in the phenonmenonof high scoresandlow
ability.” Many otheracademicshave written aboutthis problem,andthegovernmentsof China,Japanand
SouthKoreaall have madeattemptsto remedyit.

Dept. of Labor official RaymondUhaldetestifiedto the U.S. Senatein February1998(seealsoHouse
Report657on thebill HR 3736,1998,http://rs9.loc.gov/cgi-bin/cpquery/z?cp105:hr657:) that79% the H-
1Bsmakesalariesunder $50,000,hardly what “geniuses”are paid in this field, where a top program-
mer can earn a salary approachingor even exceeding$100,000.(Seesimilar figures,moreoccupation-
specific,in Characteristicsof SpecialtyOccupationWorkers(H-1B), U.S. ImmigrationandNaturalization
Service,February2000.)

Mary Dumont, a Palo Alto attorney representingCaliforniansfor PopulationStabilizationin a lawsuit
againstHewlett-Packard’shiring of Indianengineersvia theTataCorporation.Dumontdescribesthejudge’s
questioningof a Hewlett-Packardrepresentative. Whenthe judgeaskedaboutthequality of the imported
Indianworkersrelative to Americanstudents(citizensandpermanentresidents)from, say, thenearbyUni-
versityof CaliforniaatBerkeley, theHewlett-PackardexecutiveconcededthattheUC graduateswerebetter.

Recall that SunMicrosystems,which claimsto scourthe globefor “the bestandthe brightest,” seemsto
bealsointerestedin thecheapest;it boastedto theLosAngelesTimesthatit hademployedprogrammersin
Russia“at bargainprices.”

ThoughnotspecificallyaddressingH-1Bs,computerscienceprofessorDr. HowardRubinof HunterCollege
hasclaimedthatprogrammersin IndiaaremoreproductivethanAmericanones.(Computerworld, April 15,
1999.)Rubinis aprominentITAA ally whois aconsultantpaidby theindustry. His analysisis questionable
in many differentways—any managerat Microsoft would beoutragedby Rubin’s counterproductive sug-
gestionthatthemanagerwork to maximizethenumbersof linesof codewrittenperday—but whatis more
interestingis what Rubin omitted from the informationhe gave Computerworld: In his analyseshe also
foundthatsoftwarewrittenby U.S.programmershasthelowestdefectratein theworld. (Rubinnewsletter,
distributedat theStanfordComputerIndustryProjectconference,February19,1997.)
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9.6 The VastMajority of H-1BsAr e NOT PhD Graduatesof U.S.Universities

Industry lobbyistshave often told the pressthat mostof the H-1Bs areforeign studentsnewly graduated
from U.S. university PhD programs. This is completelyfalse. Although as discussedin the sectionon
educationearlierin this paper, it is true that40%of U.S.computersciencePh.D.’s areawardedto foreign
students,computer scienceforeign studentscompriseonly a small proportion of the H-1B population.
To illustratethis, we will useCharacteristicsof SpecialtyOccupationWorkers(H-1B), U.S. Immigration
andNaturalizationService,February2000,whichwill bereferredto hereasCSOW.

According to CSOW, only 7.6% of the H-1Bs have a PhD. That figure is alreadysmall, but in fact for
computer-relatedH-1Bsthefigureis evensmaller, sincethe7.6%statisticincludespostdoctoralresearchers
in universitybiology programs,andsoon. Hereis how the truefigurefor thecomputerfield canbedeter-
mined:43

CSOWreportsthat56.7%of theH-1Bsarein computer-relatedoccupations.At currentlevels(Spring2000),
this translatesto approximately60,000computer-relatedH-1Bs.Yetonly about344foreignstudentsin U.S
(andCanadian)universitieswereawardedPhDsin computerscienceandcomputerengineeringin 1999.
(SeeComputingResearch News(CRN), March2000.)Thatworksout to beafigureof only 0.6%.

In other words, fewer than 1% of the computer-relatedH-1BshavePhDsfrom U.S.universities.

If onethenturnsattentionto Master’s graduates,the above analysiscannotdirectly be extendedto them,
sincethe CRN dataare only for PhD-grantinguniversities. However, EducationalStatisticsQuarterly,
Spring2000,reportsthat in 1997therewere10,098Master’s degreesin computerscienceawardedin the
U.S.,andif we takeCRN’s figureshowing that 45%of Master’s degreesareawardedto foreign students,
thatwouldbeabout4,500.

In otherwords,only about7.5%of thecomputer-relatedH-1Bshave Master’sdegreesfrom U.S.schools.

Eventhecongressionalsponsorsof a1999-2000bill to exemptforeigngraduatesof U.S.schoolsfrom H-1B
quotasestimatedthatonly a smallproportionof H-1Bswould beaffected. (CNetNews, October1, 1999,
http://abcnews.go.com/sections/tech/CNET/cnetgradtech991001.html)It shouldbe noted,though,that if
sucha law were to be enacted,it likely would createits own demand. Employers,seeing“free” H-1B
visas,may wish to hire non-computersciencemajorsfor programmingjobsat low salaries,e.g. hiring a
mathematicsgraduatewhohastakensomeprogrammingcoursesbut payinghim/heramath-graduatesalary,
whichwouldbemuchlowerthana CS-graduatesalary.

9.7 H-1B Fraud

Far from beingthe top-qualityprogrammersclaimedby theindustry, many of theH-1Bsdo not evenhave
thequalificationsclaimedfor themby their employersponsors.Computerworld, May 10,1999,reported:

Officials from the U.S. ImmigrationandNaturalizationServiceandotheragencieslast week
calledfor tightercontrolsover issuingH-1B visasaftertestifyingbeforeaHousesubcommittee
meetingaboutgrowing abuses.

William Yates,actingdeputycommissionerattheINS, told thesubcommitteethat21%of more
than3,200H-1B visa applicationsthat werefiled during the pastyearthroughthe American

43This excludeselectricalengineering,but our availabledataon foreign studentsin only for computerscience,andelectrical
engineerscompriseonly 4.9%of theH-1Bsanyway.
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consulatein Chennai,India,andauditedwerefoundto befraudulent.TheINS beganworking
with the consulatelast yearto detectH-1B visa fraud. Theconsulateprocessed20,000H-1B
applicationslastyear, mostlyfor computerprogrammers.

Moredetailwasgivenin theBaltimoreSun, February21,2000:

[Upon arriving in the U.S., an H-1B programmer]learnedthat his resume,the oneofficially
submittedto U.S.officialsaspartof hisvisaapplication,listedtrainingin severalareasthathe
neverhadreceived.

“I saw this resumeonly aftercomingto theUnitedStates.WhenI saw it I wasshockedfor a
minute,asit containedstuff that I never workedon. I wastold not to worry aboutit,” hesaid,
“as it wasdone‘to getmehere.’ ”

...

In anotherMastechlawsuit, a former [H-1B] employeesaidcompany officials “tailored and
tampered”with his resumeto get him an assignmentat an accountingfirm. SrinathNagab-
hirava saidhe wasplacedin “a totally new environmentin which I haven’t hadany skills or
experience.”

9.8 Immigrant High-TechEntr epeneurship

A 1999studyby UC Berkeley professorAnnaLeeSaxenian,SiliconValley’sNew ImmigrantEntrepreneurs,
detailedentrepeneurshipby Asian immigrantsin Silicon Valley.44 The studyhasbeencited by industry
lobbyistsas “showing” that rather thandisplacingU.S. citizensand permanentresidentsfrom jobs, the
high-techimmigrantsarecreatingjobs.Yet thefact is thatthestudy’sown findingsshow this to befalse.

Saxenian’sdatashow that therateof immigrantentrepeneurshipis nohigherthan,andin fact is likely less
than, theimmigrantproportionof theworkforce. In otherwords,the immigrants are creating fewer jobs
than would be createdif nativeswere in the positionsin the workforceheld by the immigrants, a net
job loss. SaxenianfindsthattheAsianimmigrantscomprised21%of thetechnicalworkforcein 1990,but
comprisedonly 19%of thenew businessduring1985-1989.In thelate1990s,Valley sourcesestimatethat
theAsian-immigrantproportionof theworkforceexceeded50%,45 while their proportionof new business
waslaggingbehindat 29%,accordingto Saxenian’sdata.

Moreover, thesituationis evenworsewhenonenotesthat the immigrantentrepeneurs—andfor thatmat-
ter, immigrantmanagersin nonimmigrant-foundedfirms—tendto hire from their own immigrantethnic
groups.46 Thosejobsarelargelynotopento natives.This is discussedin thefollowing subsection.

Lastly, it mustbepointedout that thesefirms maynot employmany programmersandengineersanyway.
For instance,accordingto Saxenaian,36% of the Chinese-ownedfirms arein the businessof “Computer
Wholesaling,” meaningthat they aresimply assemblersof commodityPCs,with no engineeringor pro-
grammingwork beingdone.

44Seewww.ppic.org Thestudywasfundedby thePublicPolicy Instituteof California. It is suspectedbut not yet verified that
thecomputerindustryoriginally proposedthis projectanddonatedmoney to PPIC.As notedearlier, theindustryhasstatedbefore
thatoneof its tacticsis to “ commissionacademicstudiesto supportits position.”

45Saxenianherselfstatesthattheproportionhadgrown quitea lot by thattime,thoughshedoesnothavedatafor thisyet.
46This fact is alsoalludedto by Saxenianherself.
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9.9 H-1B Hiring by Fellow Immigrant Ethnics

Onemajor factor underlyingthe large demandfor H-1Bs is that, asnotedby by UC Berkeley professor
AnnaLeeSaxenianin herpaperSiliconValley’sNew ImmigrantEntrepreneurs, immigrantentrepeneurs,as
well asimmigrantmanagersin nonimmigrant-foundedfirms, tendto hire from their own immigrantethnic
groups.

PaulineLo Alker, herselfaChineseimmigrantandSiliconValley CEO,notesthat“Thereis ahightendency
to surroundthemselveswith peoplethey arecomfortablewith.” (New York Times, January14,1992.)

TheChineseSoftwareProfessionalsOrganizationnow evenholdsits own job fair, separatefrom the large
“mainstream”job fairssuchasWestech.

MelanieErasmuspointsout that“at CadenceDesignSystems,a softwarecompany, foreign-bornChinese-
Americanengineersmayrepresentasmany as80percentof thetechnicalstaff.” (“ImmigrantEntrepreneurs
in theHigh-TechIndustry,” in Reframingthe Immigration Debate, publishedby LeadershipEducationfor
AsianPacifics,1996,p.180.)

OnJuly 19,1995I interviewedIsaiahChoo,managerof theEl CerritoComputerCompany (SanFrancisco
Bay Area), whoseclassifiedad for a softwareengineerI hadseenin the July 15 editonof the Chinese-
languageSingTao Daily. WhenI askedin which newspapersChoohadplacedanad, he repliedthat the
only otherpaperwasalsoChinese-language,the World Journal. He admitted,“Yes,we are looking for
a Chineseprogrammer...No, it is not becauseof language.We don’t carewhat languagethe programmer
speaksaslongasthey getalong.Well, I’m just following theinstructionsof theTaiwaneseowner.”

OnAugust22,1995,Xin Yeof New EraTechnologiespostedaprogrammingjobadvertisementin soc.culture.china,
anewsgroupontheInternetreadby many studentsfrom or in China.But theadwasnotpostedto thenews-
group readby the generalpublic for job postings,misc.jobs.offered (mostof whosejob listings are for
positionsasprogrammers);apparentlyXin Ye toowantedto hireonly a “Chineseprogrammer.”

But evenmoreimportantly, Xin Ye’sadshowsthatthecompany especiallytargetsforeignnationalswhoare
seekinganemployerto sponsorthemfor immigration: “If you have just graduatedfrom schoolbut think
you canbea quick learneror have significantcodingexperiencein school,we would beglad to consider
your experience.We hopeyou have [a] temporaryworking visa (practicaltraining,H-1B temporaryvisa)
soyoucanstartwith [the] project.We’ll takecareof thevisaissueafterashortperiodof service.”

The April 16, 1999edition of the SanJoseMercury News ranan in-depthanalysisof the situation,in an
article titled, “Di visions: Segregation TrendsEmerge in High-TechIndustry, ExpertsSay.” Thoughthe
analysiswasbroaderthanjust theareaof engineeringandprogramming,thearticlenotedthat

...evenamongengineeringprofessionals,subtleethnicdivision is partof thevalley’sculture.

A half-dozenuniversityresearchersstudyingthe valley’s workplacessaythe segregationpat-
ternsaredisturbing.

“You’reseeingmoreandmorefirms thatarehomogenousethnically, from theentrepreneurall
thewaydown to theproductionworker,” saidEdwardPark,aUniversityof SouthernCalifornia
sociologistwhohasvisiteddozensof SiliconValley firmsover thepastdecade.
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9.10 Highly DeceptiveProposalsInvolving a Master’s Degreeor a $60,000Compensation
Floor

In 1999 SenatorPhil Gramm and Representative Zoe Lofgren introducedbills which would allow an
unlimitednumberof foreignhigh-techworkersto bebroughtto theU.S.Thoughthey differ in somedetails,
afternegotiationsthe likely conditionssetfor this new category would bethat theworkerhave a Master’s
degreeor equivalent,or beofferedcompensationof $60,000or more.

(Gramm’s bill actuallystipulatesthatboththedegreeconditionAND thesalaryconditionmusthold. How-
ever, duringnegotiationson thesebills, employersin low cost-of-living regionswill likely demandthatthe
provision“Master’sdegreeAND $60,000”bechangedto “Master’sdegreeOR$60,000.” They wouldargue
suchachangeis neededbecausethe$60,000cutoff is unreasonablyhighrelativeto salariesin their regions.
They would alsopoint out a precedent,in that thecondition“Master’s degreeOR $60,000”appearsin the
definitionof “H-1B dependency” in the1998law.)

Thoughthe authorsof thesebills try to justify the establishmentof this specialcategory by claiming that
workerswhosatisfytheseconditionsareof outstandingtalent—Lofgrencallsthem“geniuses”—thefact is
thattheconditionsareessentiallymeaningless.

Hereis why theseconditionsseemingto guaranteehighqualityareactuallyasham:

� The$60,000level is nowhereneargenius-level salariesfor this profession,which approachandof-
tenexceed$100,000.On thecontrary, theproposed$60,000threshholdactuallymatchesthemedian
salarynationwidein 1998for professionalstaff in informationtechnology(IT), accordingto thean-
nualDatamasterssurvey. And this medianincludesall educationlevels; the figure for thosewith a
Master’sdegreewouldbesignificantlyhigher.

� As pointedout earlier, in termsof specifictechnologicalskills acquired,a postgraduatedegreeis not
neededin order to do work in the computerindustry. Thoughresearchexperiencegainedat a top
universityhassome“cultural” value,for moststudentsat mostschoolsa Master’s degreedoesadd
muchvalueto a worker’sproductivity. Microsoft founderBill Gatesdoesnot evenhave a Bachelor’s
degree,let alonea Master’s. Thesameis truefor OraclefounderLarry Ellison,Apple/Pixarfounder
SteveJobs,andcountlessothers.(I wasasoftwaredeveloperin industry, andlaterbecameacomputer
scienceprofessorconductingresearchandteachingin the field, andyet have no formal training in
computerscienceatall.)

� Onecertainlyneednot be a “genius” to earna Master’s degree. On the contrary, mostholdersof
Bachelor’sdegreesin computersciencewouldqualify for hundredsof Master’sprogramsnationwide,
if they wereinterestedin advancedstudy. Therefore,aMaster’sdegreedoesnotsignify specialtalent.

� Salariesin the high-techprofessionshave beenrising at a rate of nearly10% per year. Yet these
legislatorshavenotincludedany provisionin theirbills to adjustthe$60,000threshholdasnationwide
salariesrise. The $60,000level would be theequivalentof lessthan$50,000within two years,and
wouldcontinueto erodeafterthat.

� Employersin regionswith high costsof living would have especiallyhigh potentialto exploit the
foreignworkers.AssumingthatLofgren’sbill is indeedchangedtoconformtoGramm’s,theproposed
legislationwould beof hugebenefitto employersin Lofgren’s Silicon Valley district, which hasan
astronomicalcostof living. It is so expensive to live therethat a four-personfamily thereactually
qualifiesas low-incomefor the purposesof federalhousingassistanceif its incomeis asmuchas
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$53,10047—notfar below the$60,000threshholdLofgrendescribesas“genius”pay. Lofgrenherself
hasstatedthat themeanhigh-techsalaryin Silicon Valley is in themid-$80,000range,andherown
presssecretaryblurtedout that$60,000is consideredjust “peanuts”wagesin thatregion.48.

� GrammandLofgrendefinetheir $60,000level not just in termsof salary, but alsoincluding “cash
bonusesandsimilarcompensation,” andLofgren’sincludes“stockoptions,bonusesandothersimilar
compensation.” CapersJones,a well-known analystof softwaredevelopmenteconomics,estimates
thatnonsalarycompensationis on the orderof 30% of basesalary.49 Thusthe$60,000level corre-
spondsto a salaryof only about$46,000.

And how is totalcompensationfor a foreignworkerto becalculatedunderthesebills? Thevaluesof
bonusesandstockoptionsareunpredictable.Bonusesmayor maynot materialize,andstockoptions
couldendup worthless.Thusemployerswould have to beallowedto merelyestimatethevaluesof
suchcompensation.Giventheindustry’sabysmaltrackrecord—anauditby theDepartmentof Labor
found that a fifth of H-1B employerswerenot even payingthe salariesthey hadpromisedin their
applicationsfor the visa50—we canbe surethat many employerswould makegreatlyexaggerated
“estimates”for suchnonsalarycompensation,in orderto meetthemagicnumberof $60,000.

� Thelanguagein Gramm’s legislationis actually“Master’sdegreeor its equivalent,” not just“Master’s
degree.” (Again,suchlanguagehasaprecedentin theH-1B dependency sectionof the1998law.) An
employercouldstatethattwo yearsof work experienceareequivalentto a Master’s.

So,quitecontraryto thelegislators’claim thatthespecial,unlimited-numberscategoriesthey proposewill
applyonly to thoseworkerswhoareof especiallyhigh quality, thepracticaleffect couldbemerelythatthe
workerhave at leasttwo yearsof experience.

10 EmployersAr eShootingThemselvesin the Foot with Their Hiring Poli-
cies

10.1 The EmployersAr e Harming Their Own Firms’ Profitability

Thefact is thattheindustrylobbyistsarenot doingright evenby their industryconstituents,becauseunder
currenthiring policiestheemployersareshootingthemselvesin thefoot:

� Employersareshootingthemselvesin the foot by driving up salariesin certain narrow segments
of the market.

Employerobsessionwith specificsoftwareskills is resultingin sharpincreasesin salarieswithin
thevery narrow segmentsof thesoftwarelabormarketcorrespondingto thosehighly-specificskills.
(Again,programmersoutsideof thosenarrow segmentsarenotexperiencingsharpincreasesin wages.)

It is simply not costeffective to paysomeone$10,000-15,000morein salarysimply becausehe/she
knows Java, given that any competentprogrammercan learnJava andbe productive in it within a
coupleof weeks.

47SanJoseMercuryNews, August15,1999
48RedHerring magazineonline,August9, 1999
49SoftwareWorkersfor theNew Millennium, NationalSoftwareAlliance,Arlington, VA, January1998.
50TheDepartmentof Labor’sForeignLaborCertificationPrograms:TheSystemis BrokenandNeedsto beFixed, FinalReport

No. 06-96-002-03-321,JosephFisch,AssistantInspectorGeneralfor Audit.
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A March16,1998articlein USNewsandWorld Reportreportedthat

[Recruiter]SusanMiller, notesthatwhile payscalesfor programmerswith hot skills have
reached“insaneheights,” muchof themoney is spent“stealingpeople”from othercom-
panies.“Everybodywantsthesameperson,” Miller says.“This is oneof theproblemsin
SiliconValley that’smakingmerich, asamatterof fact.”

� Employersare shootingthemselvesin the foot by causingcrippling high turnover rates.

The fact that the industrypaysa premiumfor certainskills is resultingin frequentjob-hoppingby
programmerswho areout to maximizetheir salaries.Employerssaythey placehigh valuein finish-
ing projectsunderdeadline.Yet if a programmerwhoknowsa projectinsideout suddenlyleavesthe
employerin the lurch by jumping to anothercompany, clearly this hasa sharplyadverseeffect on
thefirst employer’sability to completetheprojecton time. In fact,Jim Finkelsteinof Arthur Ander-
senconsultinghascalculatedthat eachtime a worker leavesa firm, theoverall costto the firm is a
staggering$150,000.(SanJoseBusinessJournalPowerBreakfast,June24,1999.)

Soheretoo,employersareshootingthemselvesin thefoot undertheir currentpolicies.

� Employersareshootingthemselvesin the foot by often failing to hir ethe most talentedworkers.

By usingunimportantskills astheir re’sume’-screeningcriteria,employersarenotusingthecriterion
whichfar outweighsany other:Generalprogrammingtalent.Thebestwayto ensuresuccessof asoft-
wareproject—finishingunderashortdeadline,minimizing thenumberof programbugs,maximizing
innovationandsoon—isto hire talentedprogrammers,not peoplewith specificsoftwareskills.

A goodaccountof this is given,for example,in Peopleware: ProductiveProjectsandTeams, by Tom
DeMarcoandTimothy Lister (DorsetHousePublishingCo., 1987,pp.44ff). Thesestudiesshow a
dramatic10-to-1variation in programmerproductivity, by virtually any criterion—timeto finish a
product,numberof errors,andso on. In otherwords,the bestprogrammerswork 10 timesfaster,
produce10 times fewer errors,and so on, than the worst ones. Oneoft-cited studyeven found a
20-to-1ratio. In otherwords,raw analyticaltalent,notpapercredentials,is whatreallycounts.

Soagainemployersareshootingthemselvesin thefoot undertheir currentpolicies,missingmany of
thesmartestpeople.

� Employersare shootingthemselvesin the foot by unnecessarilyleaving jobs openfar too long.

Employers,by unnecessarilyoverspecifyingjob requirements,areleaving many jobsopenfor several
months(recall that30%of the positionareopenfor morethansix months)—absolutedeadtime in
termsof productivity, andthusa majorlossto thefirm.

As pointedout in a DallasMorningNewsarticle(June2, 1999),

“A lot of employersdon’t considertheopportunitycostof holdinga positionvacant,” said
EdRankin,presidentof PeopleSolutions,a LasColinashumanresourcefirm.

Recallthesimilar commentmadeby recruiterAndrew Gaynor(USNews andWorld Report, March
16,1998,shown morefully herethanin ourearliercitation):

This[obsessionwith skill matches]leadssomehiring managersto let vacanciesgounfilled
for months,saysAndrew Gaynor, aheadhunterbasedin RedwoodCity, Calif., ratherthan
consideranapplicantwho, with a little training,“could easilycomeup to speedin a few
weeks.”
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The fact is that althoughemployersshunthe older programmersin favor of new college graduatesand
foreignnationalsin anattemptto reducepersonnelcosts,if the employerswere to utilize a more broad-
basedhiring policy, then their overall costs(not to mention headaches)would actually decrease.

Perhapsworstof all, universitystudentsarebeginning to beawareof theagediscriminationproblem,and
thoughasshown earlier in this report,computerscienceenrollmenttrendsarecurrentlyon the upswing
(moredetailsbelow), in thefuturethismaydetermany of themfrom pursuingcomputersciencemajors.An
articlein theJanuary13,1998editionof theNew York Timessaysthat

[currentStanfordcomputersciencestudentGrahamMiller] is alreadythinking aboutan exit
strategy [from thecomputerfield]. “Programmersonly lastup to 10 yearsor so,” Miller said.
“After that,you needto find somethingelseto do.”

Onceword getsaroundamongthestudentsabouttheshort-livedcareersin this field, employersmaywell
find in thecomingyearsthattheir currenthiring policiesdeterstudentsfrom majoringin computerscience.
If at thesametime, theworld supplyof H-1Bsdecreasesdueto developmentof softwareindustriesabroad
(aspredictedby theStanfordComputerIndustryProject),U.S.employerswill indeedhave shotthemselves
in thefoot.

10.2 “But Don’t the EmployersKnow Best?”

Suchis the mystiqueenjoyedby the high-techindustry in this country that many peoplehave difficulty
understandinghow employersin the field could have policieswhich areactuallyharmful to their firms’
profitability. Yet,a closerlook showsthatthey arenotvery goodin handlingemploymentmattersafterall.

Studieshave shown, for example,thatprogrammerswho aretwice asproductivearepaidonly 10%more.
(Peopleware: ProductiveProjectsandTeams, by TomDeMarcoandTimothyLister(DorsetHousePublish-
ing Co.,1987).

And 1997Rep.LamarSmithuncoveredsignificantdegreesof fraudin theH-1B program,with largenum-
bersof H-1B programmershaving beenfound to lack thecredentialsclaimedfor themin theH-1B appli-
cations.Yet apparentlytheemployerscouldnever tell thedifference;theemployersnever noticedthat the
H-1Bsdid not have competencein theareasthey weresupposedto have.

And theindustryis far from theperfectcompetitivemarkettaughtin economicscourse.Thebestproducts
in this industrydo not necessarilyrise to the top. Intel’s processorchip wasoncecalled“brain-damaged”
by Bill Gates,andIBM’ sengineershadfavoredusingotherchipsin thePC,yet Intel of coursehasbeenthe
marketleader. Thesameis true for labor—thebestworkersdo not necessarilyrise to thetop, becausethe
employersarenot goodat identifying them.

11 What ShouldBeDone

Technologywill continueto changerapidly in the comingyears.Therefore unlessemployersabandon
their current obsessionwith specificsoftware skills, the perceived/claimedlabor “shortage” will be
permanent.

Hereis whatshouldbedone:
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11.1 Legislative

UnlessCongressfinally is ableto resistthe hugepressureimposedon it by the industrylobby, the H-1B
programwill continueto grow indefinitely, until all new programmingjobs go to H-1Bs. Strongaction
shouldbetaken.

Thesolutionwhich I believewouldbebestfor society, theeconomyandtheindustryitself wouldbe:

� The yearly quotafor the H-1B programshouldbe drasticallyreduced,say to 15,000per year. It
shouldbe gearedmainly to hiring “the bestandthe brightest,” aswasthe casefor the original H-1
programwhich precededH-1B. Standardsshouldbe high, similar in stringency to thosecurrently
in placefor the EB-1 National InterestWaiver greencardprogram,which provides thoseof truly
outstandingtalentsa fast track to permanentresidency which doesnot dependon sponsorshipby
anemployer. Thusfor example,the merepossessionof a graduatedegreeor publicationof jointly-
authoredresearchpaperswouldnot betreatedassufficientevidenceof outstandingtalent.

Failing thatidealsolution,I recommendthefollowing:

� Employerswhowish to hireanH-1B workershouldberequiredto demonstratethatthey madegood-
faith efforts to find a U.S. citizenor permanentresidentto fill the position. Most importantly, they
shouldnot be allowed to requireoverly specificskills in their review of citizen/permanentresident
applicants.

To thisend,thelegislativelanguageusedwouldbealongthelinesof thefollowing:

An employerwho petitionsto hire analienundertheH-1B visamustspecifya job cate-
gory from thelist usedby theBureauof LaborStatistics,suchasComputerProgrammer.
Theemployermuststatethenumberof applicantswho wereavailablefor thepositionin
questionwho have substantialexperienceor qualificationsin that generaljob category,
andamongthese,the numberinterviewedandthe numberofferedthe position. The pe-
tition will be grantedif thesedataindicatethat the employerhasnot failed to hire U.S.
citizen/permanentresidentapplicantswith generalcompetence(not competencein a par-
ticularskill within thatcategory) in thegivenjob category. Thedataregardingnumbersof
applicants,interviews andoffers,aswell aslistings of the salaries,degreesandyearsof
experiencefor eachH-1B hired,mustbemadereadilyavailableto thepublicontheWorld
Wide Wide, with individual files subjectto Departmentof Labor audit for firms hiring
morethan15H-1B workersperyear.

� Remove programmersandengineersfrom theExemptcategory regardingovertime. In otherwords,
programmersandengineersshouldbepaidfor overtimework. This provision is importantbecausea
majorreasonemployersfind youngerand/orforeignworkersattractive is theperceptionthatthey are
willing to work largeamountsof unpaidovertime.

� ThegovernmentshouldNOT setupretrainingprogramsfor programmersto learnnew softwareskills.
Theseareunnecessaryandwastefulof taxpayermoney, sinceaprogrammercanlearnquickly on the
job.
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11.2 Employers

As shown in Section10, it is in employers’bestintereststo re-examinetheir hiring policies.

� Hire on thebasisof generalprogrammingtalent,not specificskills. As shown above, theemployers
areshootingthemselvesin thefoot with theircurrentobsessionwith skills.

� Do notshuntcompetentprogrammers(old or young)into positionslike customersupportor software
testing.Thosejobscanbedonejustaswell, maybebetter, by peoplewith otherbackgrounds.

� Placefar lessemphasison gradesandprestigeof institution whenhiring new college graduatesto
fill programmingpositions.Gradesareaffectedby too many factorsunrelatedto the programming
talent,suchastheneedfor somestudentsto work part-time(in many caseseven full-time) while in
school.And thoughthereis somecorrelationbetweenprestigeof institutionanda student’spotential
asaworker, thatcorrelationis far from perfect,andeveryschoolhasanumberof studentswhowould
makefine programmers.

� Greatlyexpandcollege internshipprograms.Observinga student“in action” is a far betterway to
assesshis/herpotentialasa permanentworker thanis scrutiny of his/hergrades.Furthermore,the
internshipsshouldinvolve at leastsome“real” programmingwork, not just somethinglike software
testing.

Hereis whatuniversitiesshoulddo:

� Strive towardmakingsurethatevery studentworks in at leastoneinternshipduringhis/hercollege
career.

� Monitor the“outcomes”of theundergraduatecurricula. Strive to determinethe job statusfor every
graduatethreemonthsaftergraduation—notonly whetherthey areemployed,but alsowhatkind of
work they aredoing.

� Ontheonehand,continueto makesurecurriculainclude“practicalcomponents,” includingbothex-
tensiveprogrammingassignmentsbutalsoassignmentswhichdeveloppractical insightinto computer
infrastructures(computerarchitecture,operatingsystems,networks).

� Ontheotherhand,resistthepressurefrom industryto offer coursesin all possiblesoftwaretechnolo-
gies(Visual BASIC, MFC, SAP, Oracle,etc.,etc.). Thereareliterally hundredsof these,andwhat
satisfiesoneemployerwould beunacceptableto another, andit would be impossibleto teachthem
all.

� Returnresearchto its traditionroleof scholarship,ratherthanits currentroleasauniversity“revenue
enhancer.” Scalebackgraduateprogramsto levelsneededby industryandsociety.

12 Author’ sBackground and Further Reading

Dr. NormanMatloff is aprofessorof computerscienceatUC Davis, andwasformerlyastatisticsprofessor
at thatinstitution. He is alsoa formersoftwaredeveloperin SiliconValley. For hisbio, see
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http://heather.cs.ucdavis.edu/pub/MyBio.html

Thisdocumentwill befrequentlyupdated;see

http://heather.cs.ucdavis.edu/itaa.html

A wealthof furtherinformationis availablevia Weblinks at

http://heather.cs.ucdavis.edu/itaa.others.html
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