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1 Overview and Executive Summary

“Vaporwaré. Thatis the termusedin the softwareindustrywhena firm announces new productwhich
actuallydoesnotexist. Extendingthetermabit, onecansaythattheindustry'slatestvaporwards theclaim
of adesperatsoftwarelaborshortageThefactis thatthereis nosuchshortage.

Dueto anextensie public relationscampaigrorchestratedby anindustrytradeorganizationthe Informa-
tion TechnologyAssociatiorof America(ITAA), arashof newspapearticleshave beenappearingglaiming
desperatéaborshortagen theinformation-technologyield. Franticemployerscomplainthatthey cannot
fill mary openpositionsfor computemprogrammers.

Noteonterminology:l usethetermprogrammerto includesoftwaredevelopershaving various
job titles, including softwareengineerssystemanalystsandso on. Similarly | usethe word
industryto meanall employersof softwaredevelopers,not just thosein the high-techfield.
Also, thereasorfor restrictingattentionto computersoftwareis thatthatis wherethejobsare;
computerspecialistsoutnumberelectricalengineersaamongthe foreign nationalshired under
the H-1B work visaprogramby almost15-to-1.

Yet readersof the articlesproclaiminga shortagewould be perplexed if they also knew that Microsoft
only hires2% of its applicantSor softwarepositions,andthatthis rateis typical in the industry Call arny

employerandthey will concedehatthey recevve hugenumberof re‘'sumes butrejectmostof themwithout

evenanintervien. Onedoesnot have to be a “techie” to seethe blatantcontradictionhere. If employers
werethatdesperatehey would certainlynot be hiring justa minusculefraction of their job applicants.

A summaryof the situationis asfollows:

e Thereis no desperatsoftwarelaborshortage Employersonly hire about2% of their softwareappli-
cants! If employersveresodesperatethey couldnot afford to be sopicky. Averagewageincreases
for programmersave beenmild (7% in 1997),andagaincontradictthe claimsof hugeshortageslf
employersveredesperatehey would bewilling to paywagepremiumsmuchhigherthan7%.

e The allegedly “desperate’employersare actuallywilling to hire only from three subgroupsof the
programmetaborpool:

— New or recentcollege graduatesywho arecheapein salarythanestablisheghrogrammerscost
lessin termsof benefitsbecausehey aretypically single,and whosesingle statusfacilitates
workinglargeamountsof unpaidovertime.

— Foreignnationalson work visas,who oftenwork for lower pay.

— Thosefew mid-careermprogrammersvho are fortunateenoughto have work experiencein a
currently-“hot” programmindanguage.

e Agediscrminationis rampanin theindustry:

— Thereis areportedl 7% unemploymentatefor programmergver age5s0, in spiteof employer
claimsto be “desperate’to hire. And this actually understateshe problem,sincemary pro-
grammerssimply leave thefield whenthey cannotfind programmingwork, sothatthey do not
shav upin unemploymenstatistics.

!Sourcedor all statisticscitedin this Executive Summaryareavailablein the bodyof this paper



As astroll aroundary high-techcompan will shav you, mostpeoplewhowork in thisfield are
young. Amonggraduate®f college computerscienceprogramspnly 19%arestill in thefield
20yearsaftercompletingtheir studiescomparedo 52%for civil engineeringnajors.

— Mary industryofficials have admittedthey have shiftedtheir hiring focusto new college grad-
uates. Intel hassuchan interestin this group thatits recruiting literatureis riddled with the
acrorymsNCG andRCG, “new collegegraduate’and“recentcollege graduaté, respectiely.

— An official statemenby SunMicrosystemspneof themajorindustryvoicesclaiminga desper
atelaborshortageclassifiesanyonewith six yearsof experience—typicallyonly of age28—as
the “Senior” level. Thisis commonin the field. CypressSemiconductoeven adwertisedone
“Senior” positionfor engineersvith only threeyearsof experience.

— Intel hasbeena defendantn severalagediscriminationlawsuits,andreportedlysetspolicy on
the basisof advicea managementonsultang gave thefirm to weedout the olderworkers.

— Employerscite outdatedtechnicalskills astheir reasonfor shunningolder programmers.For
mary firms this is just a pretet for avoiding the older, more expensve workers. Moreover,
evenin the caseof employersvho sincerelybelieve thatthey musthire only programmersvith
a given softwareskill, this is an unreasonabl@racticeakin to what would happenif Chery
dealergefusedo hire seasonethechanicsvith experienceon Fords.

e Oureducationasystemis producingsufiiciently mary graduatesrainedin computerscience:

— Contraryto industryclaimsthat Americanstudentsdo not have theinterestor qualificationsto
studycomputerscience university enrollmentin computersciencecurriculaexplodedby 40%
nationwidein 1996-1997 andthen by another39%in the 1997-1998academicgyear (Note:
Thesestudentsare Americans not foreign studentsforeign studentscompriseonly 6% of un-
degraduateeomputersciencamajorsnationwide.)

— Onedoesnot needa collegedegreein computerscienceao beaprogrammerTraditionallyonly
about25%of computeprogrammersiave hadsuchdegrees. Thisis thesameproportionwe see
today;it hasnotdeclined.And onthe postgraduatievel, we areactuallyoverproducing?h.D’s
in scienceandengineering.

— In spiteof the industry’sfocuson hiring new college graduateseven therethe industryis not
castingits hiring netwidely. For example,only a handfulof the thousand®f SanFrancisco
Bay Area high-techfirms recruit at San FranciscoStateUniversity, right in Silicon Valley’s
backyard; Intel, for all of its emphasi®on “NCGs” (seeabore), doesnot recruitthere. Cypress
SemiconductgmwwhoseCEOTJRodgerdiasbeenmostvocalin claiminglaborshortagesadmits
thatit only recruitsengineerst 26 collegesin the nation,out of the 320accreditedngineering
schoolsin the U.S. Eventhe ITAA hasconcededhat employersdo not recruit at very mary
colleges.

e By demandinghatCongressncreaseaheyearlyquotafor the H-1B work visafor importingforeign-
nationalprogrammersthe computerindustryis askingfor anexpansionof a programthatis already
overusecandbadlyabused?

2It shouldbe notedthatthisis not anissueof xenophobialmmigrantcomputeprogrammergncountethe sameagediscrimi-
nationwhenthey reachage35 or 40 thatnativesdo. As pointedout by Shankatakhavani,chairmanof theworkforcecommittee
for the IEEE and a Pakistaniimmigrant,“There are mary immigrantslike me who are Americancitizens,andthey would like a
crackatthesgobs [which aregoingto H-1Bs]” In my own case| ammarriedto a Chineseémmigrant,amfluentin Chineseand
have beenactie in the Chinesemmigrantcommunityfor morethan20 years hardlythe actvities of a xenophobe.



— Thenumberof H-1B work visasrequestedby industryfor computemprogrammerincreasedy
352%from 1990-1995during which time the numberof programmingobsincreasedy only
35%.

— Employerhiring of foreign nationals ratherthanbeingbasedon “need; is often motivatedby
the fact thatthoseworkerswill often takelower salaries.A numberof independenacademic
studiesjncludingoneby a prominentimmigrationattorng, have shavn thatthe H-1B workers
arepaidlower salariesrangingfrom 15 to 30%.

— An auditby thenspectorGeneralof the Departmenbf Laborfound rampantalusein the pro-
gram.lt notedthatapplicationdor H-1B visasby U.S.employersaremerely“rubberstamped,
and found that in 19% of the casesemployerswere not even paying the salariesthey had
promisedn their applicationsyhich asmentionedabore areoftenlow to begin with.

— Thoughl highly supportfacilitating the immigration of professionalsvho are of exceptional
talents the vastmajority of H-1Bsarenotin thatcateyory atall. A Hewlett-Packardexecutive
admittedunderoathin alawsuitthathis H-1B workerswerenotasgoodashis regularemploy-
ees.Only asmallfractionof H-1Bshave graduatalegreeqandagain mostof thosewhodohave
suchdggreesarenot in the “outstanding’catgory). SunMicrosystemswhich claimsto scour
theworld for “the bestandthe brightest, seemgo be alsointerestedn the cheapestit boasted
to theLosAngelesTimesthatit hademployedorogrammersn Russid‘at baigainprices:

— Thoughindustrylobbyistsdismissthe H-1B workersascomprisingonly asmallfractionof their
workforces this is highly misleading asit doesnot countthe workerswho first beganwork in
the U.S. underthe H-1B programbut thenwere sponsoredy the employersfor permanent
residenceAbout 35%of Silicon Valley programmersndengineersreforeignborn,andmost
wereariginally hiredvia theH-1B program.

Moreover, the problemsof agediscriminationin theindustrystemdirectly from the presencef
the H-1B workers.Without the pool of foreignlaborto drav upon,employersvould beforced
to pay moreattentionto the olderworkers.

Mary critics believedin 1997 that accesgo cheaplabor—bothin the form of foreign nationalsand new
college graduates—wathe “hiddenagendabehindI TAA’s campaigrat the time to developanimageof a
softwarelabor shortagen the public consciousnessThoughlTAA’s Harris Miller originally deniedthisin
thecaseof foreignnationalgElectrical Engineeringlimes DecembeB, 1997),the I TAA statedaroundthe
sametime thatits “numberonepriority” in 1998would beto pushCongressgo increasdheyearly quotaof
H-1B work visas(SanJoseMercury Nens November21,1997),which of courseturnedout to bethecase.

Similarly, savingsin salarycostsseemto be the motivation behindITAA's (false) claim that university
computerscienceenrollmentis currently on the decline. As statedabore, that enrolimentdoesin fact
respondto marketdemandsput sincethe industry hasbeenfocusingits hiring on the cheapemew and
recentgraduatesemployerdeelthelargerthatpoolis, the better

Ironically, the worstvictims of currenthiring policiesarethe employerghemseles. This is detailedin a
latersection.

2 Therels No DesperateShortageof Computer Programmers

Therearea numberof openpositions® but employersarenot willing to fill themwith mostprogrammers
who apply for them,ascanbe seenfrom the extremelylow percentagesf applicantasvhomthey actually

3Justhow mary openinggexist is a subjectof contraversy Thiswill bediscussedater
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hire, suchas?

Ameri can Managenent Systens 2%
Br oder bund Sof t war e 1%
Del t anet 4%
ECbri dges 2%
Fl ashpoi nt Technol ogy 2to 5%
I nkt omi | ess than 5%
M crosof t 2%
Qual conm 4. 5%

There is simply no room for argument here—theselow hiring rates (and low offer rates; seebelow)
flatly contradict the industry claims of a desperatelabor shortage. On the contrary, the fact that
employerscan be so picky in their hiring demonstratesan oversupply of labor. Indeed,whenasked
aboutthe authors citing of alow 2% hiring rate,Microsoft admittedthatit is “very, very selectve’’®

It alsoshouldbe notedthatit is notjust Microsoftthatis hiring only atiny proportionof theapplicantsThe
above companiesomprisea broadrangeof employersfrom giantsto the tiny five-programmestartups,
from the softwarevendorgo theapplicationdirms thatwrite softwarefor their own internaluse,andsoon.

Thesituationis typified by the fussyJohnOtroba(WashingtornPost November30,1997),who

...hasno shortageof incomingre’sumes. Whenhe logsonto his office computerevery day, he
hasatleast50 in his electronicmailbox...Butonly aboutonein 12 re’sumes leadshim to pick
upthetelephoneo call thejob seekerSomedon't pasghatscreeningtep.Of thosewho come
in for aninterview, fewer thana quarterareofferedjobs [making an overall ratehiring rate of
under2%].

In otherwords,thereis no shortageof “bodies] i.e. thereis no shortageof experienceccomputemprogram-
mers. The problemis thatemployersarenot willing to hire them. Employersareonly willing to hire from
threenarrav catgyoriesof programmers:

e New or recentcollegegraduateswho have cheapesalaries.
e Foreignnationalsonwork visas,who have cheapesalaries.
e Programmersvho have experiencen certainhighly-specializedoftwaretechnologies.
It shouldbe emphasizedhattiny hiring ratesseenabove arefor programmingpositions,notfor, say mar

ketingjobs. In my own interviews, for instance| wasvery specificin askingfor ratesfor programming
jobs.

The companiestre’sume’-scanningnachinessearchor key wordscorrespondingdo currently-“hot” skills
desiredby the employer Any re’sume’lacking thesewordsis rejected,untouchedoy humanhands. The

“Microsoft: AssociatedPress(TacomaNews Tribuné), May 13, 1997; Deltanet: Patrick Schmidt, interviev by the author
November5, 1997; ECbridges:RaymondLim, intervien with the author November7, 1997; Flashpoint,FrancineBeanan,n-
terview with the author October31, 1997; Brodertund: Mary Bjornstad,interview with the author October31, 1997; American
Managemen®ystemsWashingtorPost November30,1997;Inktomi: Amy Hanlon,intervien with theauthor February26,1998;
Qualcomm:SanDiego Union Tribune March7, 1998.

5BostonGlobe March8, 1998.



sameis truefor the employmentVeb sitessetup by mostcompaniesn theindustry which filter responses
basedn skill setsandrejectary applicantwho lacksthe givenskills.

Moreover, theindustryclaimsof alaborshortageareeven morestronglycontradictedy thefactthateven
among applicants who have the skills demandedby “pick y” employers,few are made offers. Patrick
Schmidtof Deltanetmotesthatthe programmeemploymentagenciesieuseswill only referanapplicanto
anemployerif the applicantis an exact matchto the skill setdefinedby the employer—andyet eventhen
Schmidtsayshe hireswell under10% of suchapplicantsdueto the large numberof agenciesvhich send
him applicants.

In thislight, it is very instructive to look at offer rates meaningthe proportionof thosemadeoffersamong
thosewho areinterviewed(in personnot just on thetelephone).Thosewho areintervieved have already
beenprescreenedor skills criteria; the employerwill have chosenthe applicants re’sume’ becauseof

specificskills listed, andwill typically performeda mini-interview with the applicantby telephone.Here
aresometypical offer rates®

Aneri can Managenent Systens under 25%
Br oder bund 30%
Cty of San Jose (civil service) 10%
Del t anet possi bly as much as 40%
ECbri dges 20%
Fl ashpoi nt Technol ogy 25 to 30%
hi gh-tech job fairs as few as 6%
I nkt om 50%
M crosoft 25%
Qui nt et under 5%

Note that theselow rates are for offers, not hires. Thus the low rates cannot be explained away, for
instance,by postulating that an applicant getsmultiple offers but canonly acceptone,or by suggesting
that many re’sumes 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 osoftadmitted this, and we sawthat its hiring ratesare typical for
the industry.

Insteadit is clearthatevenif onegrantstheemployerstlaimthatthey musthire someonevith a givenskill
set(which | stronglydisagreewith), they still arebeingvery selectie in their hiring—contradictingheir
claimsto be“desperate'to hire.

Much hasbeenmadeof dizzying claimsof numbersof openpositionsmadeby the ITAA andits partners
(Dept. of Commerceandthe Viriginia Polytechnidnstitute). Themethodologyunderlyingtheseclaimshas

beencriticized by the GeneralAccountingOffice’ andthe Bureauof Labor Statistics.However, asUrban

Institute/AmericanUniversity economistRobertLerman pointedout in his testimory beforethe Senate
JudiciaryCommitteeon February?25, 19988

5Microsoft: Microsoft recruitingheadDavid Pritchard ABC Nightline, Januaryl, 1998; Deltanet:Patrick Schmidt,intervien
with theauthor February26,1998;Flashpoint:FrancineBeananinterview with the author February26,1998;AMS andjob fairs:
WashingtonPost, November30, 1997; Inktomi: Amy Hamlin, interviev with the author February26, 1998; Quintet: Ali Moussi,
interview with theauthor February26, 1998;Broderlund: JenniferRanghiasciinterview with theauthor February26,1998;City
of SanJose:DebiMclintyre, interview with theauthor March5, 1998;ECbridgesRaymondLim, interview with theauthor March
5,1998.

"WashingtonPost, March23,1998.

8Dr. Lermanstestimoly is availableat



the size of the demand for labor is irr elevant anyway; what matters is the difference betweenthe
supply and demand, and thesestudiesdo not addressthat question. Instead,Dr. Lermanpointsto
wageswhosemild rateof increasedoesnotindicatea massie laborshortage.

Similarly, the ITAA claimsa 10% vacang ratefor IT positions—ut doesnot mentionthat the industry
alwayshashadhigh vacang rates.ECbridges’RaymondLim evenconsidersl0%low, sayingthatratesof
20%weretypical afew yearsago?®

3 Rampant Age Discrimination—at Age 35

Mid-careerprogrammersctually have a very difficult time finding programmingwork, so much so that
large numbersof themleave thefield.

Therearetwo underlyingfactorshere:

e Olderworkersoftenlack the mostup-to-datesoftwareskills.

e Employerdike to hire new or recentcollegegraduateshecausehey work for lowersalariesandthey
generallyaresingleandthuscanwork large amountsof overtimewithoutbeingconstrainedy family
responsibilites. Employersmay also perceve thatthe new graduatediave more modernskill sets,
thoughthis effectis limited.1°

Intel lobbyist Eva Jackconcededo ComputerworldnagazingIEEE Computer February1996)that the
firm often focusesits hiring policy on new graduates.Tim Jacksors book, Inside Intel (Dutton, 1997),
providesa numberof disturbingdetails:

e FACEIntel,anemployeeactiist group,discoseredlastyearthatintel policy hadbeenthat70%of its
engineeringhireswould consistof new graduates.

¢ Intel hasalsobeenthe defendanin seseral age-discriminatiodawsuits,including by one of its top
salesmen40-yearold Bill Handel,who Jacksorreports“was a greatdealmore expensve to keep
thana newvcomeronly afew yearsoutof college”

e Intel's policy apparentlywasinstitutedin responseo a suggestioriby managementonsultantsvho
fearedthe compary wasagingtoo fast,[recommendinggasingolderemployee®ut of the compary
andreplacingthemwith youngerones:.

e CraigBarrett, Intel’s Chief OperatingOfficer, repliedto a corporatedownsizing questionraisedat
a stockholdersmeetingdismissvely, commenting'The half-life of anengineersoftware hardware
engineeis only afew years.”.

Intel’sfocuson new or recentcollegegraduatess sointensethatit evenhasa specialacrorym for theterm,
RCG (RecentCollege Graduate)which dominatests employmentecruitingliterature.

http://wwwurban.og/TESTIMON/lerman2-25-98.html
%Interview with theauthor March5, 1998.
Thenew graduatesnayknow Java, for instancebut not TCP/IR SAP or ary of theliterally hundredsf softwaretechnologies
in usetoday Thereis noway a collegecurriculumcanteachthemall.



In atelevision debatebetweenthe authorandlintel representatie CoetaChamberg! the authorofferedto
giveIntel alist of mid-careeunemployear underemployedoftwarespecialistsvho areseekingobs. Intel
declinedthe offer.

Thereis no betterway to shown theindustry’semphasi®n youth (andits generalisinterestn workerswho
arein their 40sor even 30s)thanto look at how firms in this field define“senior” workers. Considerfor
examplethe employmentWeb pageof SunMicrosystems? oneof the mostvocal firms claiming a labor
shortage Oneof thefirst questionsaskedof thejob seeketthereis “Experiencelevel,” which of courseis
a proxy for age,andthuspossiblyanillegal question.But even moreinterestingis the choicesthe useris
givenfor answergo this experiencequestion:

[ 1] Entry Level (0 2 years )
[ 1] Internediate (3 5 years )
[ 1 Senior (6+ years )

In otherwords,if youare28yearsold, six yearsoutof school,Sunclassifiegouas“Senior”! A positionfor
SeniorSoftwareEngineepostedn Intel’semploymeniVebsite'® setsthecutof atfiveyearsof experience.
The authordebatedhe issueof the allegedlabor shortagewith WarrenLeiden, presidenbf the American
ImmigrationLawyersAssociation* Leidenwasoneof the draftersof legislationproposinganincreasen
theyearly capon temporarywork visasfor foreign professional®uring the debatel_eidendefined‘mid-
level” programmerso bethosehaving only “a yearor two of experiencé.

Employmentagentstell the story clearly Andrew Gaynornotes® that anyonewith 10 or more yearsof
experiencewithoutcurrently-“hot” skills “is atacompletedisconnect'in findingwork. SusarMiller says®
thatformerdefensendustryprogrammersare usuallyshunnedy theindustry | getatremendousiumber
of re’sumes from thembut | cant placethem” GaudiLuccatold the authorin August1997thatvery few
programmersvith 10 or 15yearsof experiencebut lackingcurrentskills would beableto find programming
work. And Kim Lee,of theNetworkConnection@mploymentageng in the Silicon Valley remarked,’ “In
1988 the employerswould have retrained[mid-career]peoplebut they’re not despeate enoughto do so
today”

Many employersinsistencenhiring only programmersvho have aspecificsoftwareskill is sincerethough
again,misguidedsinceary competenprogrammercanlearna new softwareskill quite quickly. But for too

mary employersespeciallythe oneswho lobby heavily in Congressthe skills issueis justa redherring,a

pretet for avoiding themid-careeprogrammersndhiring cheapeworkers.Age discriminations rampant
in theindustry asmoreand moreemployerdocustheir hiring on the cheapemnew college graduates\We

have seenthis above for Intel, for instance.lt hasalsobeendescribedor Microsoft. (The MicrosoftWay,

by RandallStross Addison-Wesley, 1996.) A hiring managein a Silicon Valley firm whois aformerUcC

Davis studentold the author'8

Well, | wantto statethatthisis in my opinionnotagoodpolicy, but thetop managemerit our
compan hasdirectedusto focusour hiring on new or recentgraduatesnly. Thesearepeople

"Bay TV, SanFranciscoMarch3, 1998.
12As of March14,1998.

13As of March14,1998.

14K QED-FM, SanFranciscoMarch6, 1998.
Binterview with theauthor July 1, 1996.
8|nterview with the author June26, 1996.
YInterview with theauthor June26,1996.
8March28,1997.



who have no family andcanwork long hours. Yes,salaryis a majorfactor;that'swhatit boils
down to. You work the youngonesfor five yearsandthenreplacethem. | have objectedto
this, becausé believe thatmary of our projectsarebeinghurt by the fact thateveryoneis so
inexperienced.

ProminensoftwareprojectmanagemerguruEdwardYourdoncomments;...alot of [mid-careerprogram-
mershave disappeared—Ve visitedorganizationghatusedto have 100softwarepeople...themeturnedwo

yearslaterto find thatthe staf hadbeenreducedo a dozenyoungerandlessexpensve peopl€. (TheRise
and Resurectionof the AmericanProgrammer YourdonPressPrentice-Hall 1996.) He thennotesthata

majortrend(in thecomputeapplicationgealm)hasbeento replacemid-careemworkerswith “cheap,young
C++ programmers.

A July14,1997articlein the WashingtonTimesreported:

LockheedMartin FederaSystem®f Gaitherslorg...isworking hardto nabits shareof qualified
graduatedrom areaschools. By the end of this yearthe 2,300-employeelefensecontractor
will have hired about500 people,two-thirdsof themrecentcollege graduatesNext yearthe

compan, which focuseson computersystemsntegration,softwaredevelopmentandtechnical
systemdor satellitenavigationandsunweillance,expectsto hire the samenumber but officials

hopeabout90 percenwill berecentgraduates.

The article thenquotesNeuroSystem€EO Ed Robertsorasto why the new graduatesre so attractie:
“If we go outto the marketplaceandfind a 40-yearold softwareengineerwe’ll have to paythatindividual
more”.

One CEO (Bob Formanof IMI Systems)who heardme speakon this subjectapproachedne after my
presentatiorandsaid,quite angrily, “Y ou arewrongthatthe industrydoesnot hire mid-careepeoplewho
don't have hotskills. My compary is anxiousto hire asmary programmerssit canget?'° | thensuggested
thatmy wife, a softwareengineemwith 15 yearsof experience sendhis compary herre’sume’,andthatif
there’sume’wererejectedwithout aninterview, | usehis firm asanexamplein my futurewritings on this
topic. He quickly backpedaledsayingthatmy wife’s re’'sume’might berejectedoecausehefirm perceves
thathersalaryis too high.

My reply to Formanwasthatthis indeedis the problem.Theindustryclaimsthereis a shortageof workers
whenwhatthey really mearnis thatthereis ashortagef cheapworkers,in theform of new collegegraduates
andimportedforeign nationals.| discoveredlater that Formanis Chair of the ITAA’s Immigration Policy
Committee.

As aresult,mostcareerdn the programmingdfield areshort-lived. Below aredata,extractedfrom the Na-
tional Suney of College Graduate# 1993,shawving the percentagef computersciencegraduatesvorking
in softwaredevelopmentvariousnumbersof yearsafterthey finish school:

yrs after B.S. % working as progrs

6.5 57%
8.5 57%
10.5 47%
12.5 42%

19Formanis alsoquotedin a similar commenin ComputerworldJanuaryl9, 1998.



14.5 37%

16. 5 34%
18.5 29%
20.5 19%

Five yearsafterfinishingcollege,about60 perceniof computersciencegraduatesreworking asprogram-
mers;at 15 yearsthe figure dropsto 34 percentandat 20 years—whemmostarestill only age42 or so—it
is downto 19 percent.Clearlypartof this attrition is voluntary but mostareforcedto seekotherwork when
they seethe handwritingon the cubiclewall: Employersdo notwantto hire mid-careemprogrammers.

As notedearlier becausgeoplewho cannotfind programmingwvork leave thefield, unemploymenstatis-
tics for programmersremeaninglessTheformerprogrammerho becomesninsuranceagentcountsin
governmentstatisticsasan employedinsuranceseller not an unemployedgrogrammerso unemployment
ratesdo not give anaccuratepictureof the employers’generarefusalto hire the mid-careemworkers.Nev-
erthelessit is significantthattherewasa high 17% unemploymentatefor programmersver age50 asof
August199720

As a stroll aroundary high-techcompany will shov you, mostpeoplewho work in this field areyoung. It
shouldbenotedthatothertechnicalfieldsdo not shaw thisrapiddeclineof work in theirfield. For example,
considercivil engineeringnajors. Six yearsafter graduation51% of themareworking ascivil engineers,
and20 yearsafter graduationthe rateis still 52%. True, Somecomputer sciencemajors eventually go
into management,start their own consulting firm and soon, but the sameis true for civil engineers.
Careersn programmingarefar shorterthanin civil engineeringgventhoughbothfieldsaretechnicaland
requireattentionto detail. The differencels thatskill setschangerapidly in programmingput notin civil
engineeringAnd again,it is notthatprogrammersreincapableof acquiringthe new skills, but ratherthat
theemployersvon’t give themthatchance.

Suchpolicieshave spavneda cottageindustryin self-helpbooksfor programmersvho find that they are
no longerdesiredby employerssuchasThe ComputerProfessionals SurvivalGuide Downsizedut Not
Out: Howto Get Your Next ComputerJob andThe Programmers Job Handbook:The Skills You Needfor
Long-TermJob Securityand ProgrammingSuccess

After seeingme quotedin the presson this topic, mary mid-careemprogrammerdiave sentme laudatory
e-mail,sayingmy descriptiorof theplight of suchworkersfit themperfectly Hereareafew geographically-
diversesamples:

(Fromamanin Tennesse:Basednpersonakxperience|’ d sayyouarerightin yoursummary
of thetrue stateof thelT job market:Nobodywantsto payseriousmone exceptfor a handful
of superhot areadike Year2000or fixing someMicrosoft problems.I’ve got an MSEE from

Caltech,six yearsat NASA, and six yearsrunninga PC businessand| quit to get one of

those*hot jobs” thatwassupposedo be plentiful. Big mistake!!! At leastl’ ve found nothing
meaningfulin the Nashvillearea.

(Froma manin the SanFranciscoBay Area:) | have programmedsince 1976, but lost “hot
skills momentumduring1991-1995duringwhich time | workedasan applicationsspecialist

2computerworldJanuaryl 2, 1998). This wasquestionedy reporterMirandaEwell, SanJoseMercury News, April 5, 1998,
whosaidthatsuchinformationis notavailable andwho gave otherstatisticavhich, thoughnot exactly measuringhesamequantity
asin theComputerworldarticle,seemedo beatoddswith it. However, | have checkedwvith theauthorof theComputerworldarticle,
LauraDiDio, who explainedthatshedoggedlywentthroughcall aftercall to the BLS to getthe exactinformationshewanted and
shefinally did find someonavhowasableto provide it.
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for alocal oil compan. | wasreplacedby a muchyoungerworker. Sincethenl have been
studyingnetworks,Visual BASIC, andothernewer languageshut cant obtainsomuchasan
interview offer. | now earnabout$24,000peryearin retail salesandmanagement.

(From a womanin Seattle:) Your statementabout“middle age” programmersare right on
target.| am41,andhadbeenout of theindustryfor five yeargrunningmy own busines].Upon
my decidingto go backinto softwareengineeringl [could only getoffersfor nonprogramming
positions]... Thiafter15yearsexperiencen softwareQA, aswell asfive yearsunningmy own
business.. Wasfortunateenougho eventuallyfind my currentemployerandthey werewilling
to takea chanceandoffer meajob basedon REAL experienceandintelligence...[lnt] aslong
asemployerghink thatI'm out of datebecausé wasstudyingcomputersciencebeforethey
wereborn,| guesst will behardto do arything basedon my background.

(Fromamanin New York City:) With over 10 yearsof experiencen programming)’ ve been
out of work andlooking for over ayearanda half with absolutelynoluck...A friend suggested
to methat looking in Californiafor a Java job would be better so | faxed my re’sume’to a
recruitertwo weeksago. | spokewith the recruiterin SanFranciscathis afternoon,and she
told me that my experiencein otherlanguagesvasworthless...analso thatin my present
circumstance@unemployedjhatl was“out of thefield”...Shementionedo meanotheiperson,
with 10 yearsexperiencen the [softwareengineeringfield whom shewashelping,[but] who
could not geta Java job becauséhe had no paid experiencein Java. | askedherif therewas
ary age-discriminatiorin California (in the softwarefield), andsheindignantlyreplied“no.”
Shealsosuggestethat! look in New York becaus¢hecompanie®uttherefin SanFrancisco]
wouldn’t wantto interview me (i.e. bring me sucha"long distance”).l repliedthatthey didn’t
seemo mind bringing peoplefrom China,whichwasanevengreaterdistance.

(From a 47-yearold man in the San FranciscoBay Area:) | believe | 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...Emphasizingnodestsalaryrequirementsnd an eagernest acceptentry level’ po-
sitionshasproven entirely futile, ashave all offersto submitto someform of testingto prove
my competence.. ¢laim competencén C++, perl, Unix, Windows95,etc.,andin the course
of my careehave rapidly adaptedo mary computingervironmentsfrom variousmainframes,
Crays,to PCs.Oneanecdoteg/ou mayappreciatein steppingupto a contractageng’s boothat
arecentob fair, | wasalmostimmediatelygreetedvith “We havent beengettingmary legag
jobslately” (I have a mostly graybeard).Anothervery large ageng told meflat-outthatmost
of their clientsareonly interestedn youngerpeople.

(Fromamanin the Southwest:)

I amanIndiabornUS citizenandam opposedo this programallowing 95000work visasfor
foreignhi-techworkers.| believe thatthe shortageif ary, hasbeencreatedoy laying off older
hi-techpeoplesuchasmyself.

I am 51 yearsold...I have over twenty yearsof experience...| appliedfor a job at [compaly
namedeleted]and| got a reply from them sayingthey did not have a suitableposition for
me. Sincethey have large adwertisementsn the paperfor softwarejobs for peoplewith my
background] believe thatl wasrejectedon the basisof my age. [This compaw is] actively
recruitingin India. | know this becauseny brotherdivein Indiaandkeepme postedof this.
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(Froma 27-yearold manon the West Coastwho graduatedhreeyearsago:) [When || inter-
viewed for a positionfor a Java project], not one difficult technicalquestiongot thrown at
me—allthe questionaverebehaioral or opiniontype questionsThe mostfrequentlyrepeated
guestionwas“Whendid you graduate—Hdon't seethatdatehere” After | wasofferedthejob,

| pointedout that| knew a coworkerwho is muchmore passionat@aboutJava programming.
He hasone more year of experienceover me. The managershookhis head,“l don't think
you understand—warelooking for morerecentcollege graduatesYour caseis a specialcase
becauseve have to changeherequirementso hireyou”

(Similarthemeswerepublishedn lettersto the editorin the SanJoseMercury News January24,1998,as
well asin articlesin US NewvsandWbrld Report March 16, 1998,the SanDiego Union-Tribune March7,
1998,the SanFranciscoChronicle, March9, 1998andWredOnline News, February?5,1998.)

University studentsare beginning to be aware of this problem,and thoughcomputerscienceenroliment
trendsarecurrentlyon the upswing(more detailsbelaw), in the future this may determary of themfrom
pursuingcomputersciencemajors. An articlein the Januaryl 3, 1998 edition of the New York Timessays
that

[current StanfordcomputersciencestudentGrahamMiller] is alreadythinking aboutan exit
stratgy [from the computerfield]. “Programmer®nly lastup to 10 yearsor so; Miller said.
“After that,you needto find somethingelseto do”

It is crucial to keepin mind that the plight of the mid-career programmer cannot be solvedsimply
by the programmer taking somerefreshercoursesin the new software skills. Evenif a programmer
takesa coursein, say, the new Java programming languageand then appliesfor a job requiring Java,
employerswill still not hire him or her. As notedby softwareemploymentagentMaryannRousseau,
“Takingacourses justnotgoingto work for a seniorpersongivenhis salary’ Why hire anewly-retrained
but moreexpensve 40-yearold whena newly-trainedcheapnew graduatés available?

4 Trendsin University Computer ScienceEnroliments

ThelTAA claimedthroughoutl997computeisciencesnrolimentsaredeclining,andis callingonthefederal
governmentto fund programsto attractmore college studentgo the field. But ITAA’s assertionvas so
misleadingasto borderon fraud.

The ITAA reportlists decliningcomputerscienceenrolimentsrom the late 1980sto 1994. But computer
scienceznrollmentreversedts decliningtrendin 1995 increasingoy 5% in 1995-1996andby awhopping
40% nationwidein 1996-1997 andthenby another39% in 1997-1998 accordingto the ComputingRe-

searchAssociation(CRA), anationalconsortiumof universitycomputersciencedepartmentsd! Takinginto

accountcompoundinterest’effects,thismeanghatenroliment in computer sciencehasnearly doubled

nationwide in the last two years.

This information(the original 40%increasevascorveyedto ITAA's Harris Miller andTony Vickersby a
CRA official whenlITAA distributeda preliminarydraft of their reportat aroundtablediscussiororganized
by the StanfordComputerndustryProjecton Februaryl9,1997.ThoughITAA statedatthetime thatthey
weresoliciting commentsandsuggestion$or improving their report,they did not includethis information

2lcomputingReseach News, March1997andMarch1998;seetheir Web page www.cra.og.
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aboutthesharpincreasen computersciencesnrolimentn thefinal versionof thereport,apparentipecause
it underminedheiragument.in fact, ITAA continuedo claim enrollmentis declining,22 evenafterl TAA’s
suppressionf the 1995reversaltrendwasbroughtup in anintervien with ITAA by the Electronic Engi-
neeringTimes(SeptembeR9, 1997),until forcedto stopwheneven the Departmenbf Commerceound
ITAA's claim to be untrue. Sincethattime, the ITAA statementfiave avoided usingthe presentensein
theworddecline but they continueto obfuscateheissueby discussingvhathappenedh 1994,leadingthe
listenerto believe the situationstill holdstoday

Moreover, evenindustryrepresentaties(includingI TAA) interviewedby Businesa\eek(March 10, 1997)
blamedthe earlierdeclinein enrolimentpartly on “a glut of programmersn the mid-1980s. Therecent
increasen enrollmentis dueto the rapid expansionof the industry which beganaround1994. In other
words, marketforcesareworking quite well here;the supplyof computersciencestudentshasbeenquite
elasticto demand.So,quite contraryto ITAA's assertiorthat studentslo notwantto studycomputergdue
to claimed“nerd” images)or do not have the backgroundo do so (seediscussioron mathematicbelow),

thefactis thatcomputer scienceenroliment hasrespondedquite well to labor markets demands.

Thosenew computersciencestudentsareat the advancedstageof the pipeline,andaregraduatingnow. In
1996-1997the yearof the 40%increasdn enrollmenttherewasalreadya 10%increasen the numberof
computersciencegraduatesaccordingo the ComputingResearchssociation.

The industry lobbyistsalso say that college computersciencecurricula are only producing25% of the

nation’s needsfor programmersagainclaiming this is dueto a declinein enrollment. But it hasalways
beenthe casethat programmersiave alwayscomefrom mary differentfields, not just computerscience.
Forinstanceaccordingo theNationalSciencd~oundations SEASTAT data,only 26%of all thoseworking

asprogrammersn 1993hadcomputersciencedegrees.In otherwords,the situationtodayis no different
from the past,quitecontraryto thealarmisttractwritten by the ITAA.

In thislight, it shouldbementionedhatClifford Adelmanof thefederalDepartmenbf Educatiorhasfound
thatlarge numbersof non-computesciencemajorstakeat leastmid-level coursesn computerscience?®

It shouldalsobe notedthat mostfirms recruitat only a few colleges. For example,at SanFranciscdState
University, right in Silicon Valley’ sbackyard,only ahandfulof computeindustryemployersio on-campus
recruiting?* Evenlntel, with its heary emphasi®n new or recentcollegegraduatesjoesnotrecruitthere?®

At the University of NebraskaMicrosoft doesengagein on-campugecruiting, but very few other high-
techfirms do?® TJ Rodgersof CypressSemiconductgrtestifyingin supportof claimsof an engineering
laborshortage’, statechis firm recruitsat only 26 collegesnationwide put of the 320which have engineer
ing programsaccreditecoy ABET; Cypresswasnot listedin the yearly recruitingschedulepostedat the
Massachusettgstituteof Technologythe nation’spremierengineeringchool.

Indeed geventhe ITAA’s HarrisMiller hasadmittedthis to TechTech Week UmbertoTosi:28

22sanFranciscoChronicle, January8, 1998.

2| eading,Concurrent or Lagging: the KnowledgeContentof ComputerSciencen Higher Educationand the Labor Market,
Clifford Adelman,U.S. Dept. of EducationMay 1997.

Interview by the authorwith the ComputerScienceDepartmentChair, Dr. GeralEisman Junel996.

25Meetingwith Intel college-relationsstaf, Januaryl998; seealso CoetaChambers|ntel lobbyist, Takelssue Bay TV, San
FranciscoMarch 3, 1998.

26Djscussionwith the departmenthair, 1997.Microsoft recruitsat mary moreschoolghando mostfirms, but still missesnost
of them. Thefirm did notaddmy university, UC Davis andanothertUC campusat Irvine, to its list until late 1995,accordingto
Beth Awardof Microsoft College Recruiting.

2’senateludiciaryCommitteehearingsFebruary25, 1998.

2Februaryl 3, 1998. Seehttp://wwwtechweek.com.

13



TW: It is possiblehathigh-technologgompaniesrecontributingto theshortagdoy all looking
to thesamesmallpool of elite universitiesfor candidatesatherthanopeninguptheir searches?

Miller: That's partof the mind-setchangewe needto getfrom the companies Someof them
arethere,somearenotyet.

(Miller goeson to saythathe believesemployersshouldhire moreprogrammersvho have only Associate
of Arts dggrees.Again, this is motivatedby a desireto reducesalarycosts. A similar statementoldsfor
efforts aimedatretrainingsecretariesr othernontechnicaworkersinto programmers.)

The ITAA alsoclaimsthat Americanstudentsdo not study computersciencebecausda) they think it is
“nerdy;” and(b) thelack mathskills. But the fact that computer scienceenroliment hasbeenskyrocket-
ing in the last few years showsthat there are plenty of studentswith the interestand background to
study this subject. By theway, onedoesnotusemathin softwaredevelopmenin thefirst place?®

5 Salaries

In very narrov seggmentsof theprogrammetabor market,somesalarieshave indeedrisensubstantially As
stateckarlier employersareoverdefiningob requirementsyith adslike “Must have experiencewriting C++
codefor TCP/IPapplicationon SFARC platforms: Thepool of programmersatisfyingsuchconditionsis
of coursesmall,thusraisingsalariedor thosewithin thatnarrav pool.

However, outside of thesesubsegmentsprogrammer salariesare not rising rapidly. Bureauof Labor
Statisticsdatashawv that salariesof programmersverall—i.e. both the oneswho have currently-“hot”
skills and the “ordinary” programmers—rosabout7% from 1996to 1997, comparedio about3% for
all Americanworkers. Again, this overall 7% figure includesthe programmersvho are commandinga
high salarybecausehey know a new languagedike Java; so we can seethat the salariesof “ordinary”
programmersrenotrising much,if atall.

The ITAA criticizesthe BLS dataasbeinginaccurateyet TJ Rodgers,CEO of CypressSemiconductqr
testifiedbeforethe SenateJudiciaryCommitteeon February25, 1998, said he is raising salariesby 6%,
quitein line with the BLS figures™

Comparison®f 1996and1997salariesn Silicon Valley by theemploymentgeng HeuristicsSearchnc.,
werepresentedn Tech Week March 9, 1998. Salariesweretalulatedfor five areasof skill sets(software
engineersclient/sener, communicationsgatabas@ndgraphicaluserinterfaces)pver four levelsof expe-
rience(0-2years,3-8, 8-9, 10 or more).Onceagain,thedifferentialsbetweenl 996and1997werein most
casesn the6-9%range.

Similar (andsomeavhatlower)figureswerefoundfor otherregionsof the countryin the Datamastersurey,
cited in the samearticle. This surey also featuresdetailedsalaryinformationyearly from 1990-1998,
extremelyuseful.lt is availableat http://www.datamasters.com/dm/sephtml.

Salariedor new college graduatesn computerscienceose3.9%during1996-1997 Qualcommanother
firm which insiststhereis a high-techlabor shortage admitsthatits startingsalarieshave only be rising

2Thereadercanverify this by picking up arny bookon, say Java programmingat a local bookstore.

30Rodgersalsostatedhe hadto includea new car asa signingbonusfor one StanfordPh.D. he hired recently but thatis not
news. Thisis for a Ph.D.,not a Bachelors degree,andit is Stanford—theop StanfordPh.D.s,MBA, doctorsandlawyershave
alwaystendedo beprima donnasn negotiatingcompensation.

3150ftwae Workersfor the New Millennium NationalSoftwareAlliance, Arlington, VA, Januaryl998.
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about4% peryear®? Startingwagesfor new computersciencegraduate®f UC Berkelg have beenrising
attherateof 5% yearly33

And in spite of wild nenspaperstoriesaboutnen Bachelors graduategetting salariesapproachingsix
figures thegoingrateis in thelow $40,000range3*

ThelTAA saysthatsalariesarelessrelevantbecaus®f nonsalar)compensatiosuchasbonusesYet most
programmerslo not getbonusesandthosethatdo averageabout5% of their salaries (Seethe Datamasters
suneys citedabore.)

Moreover, theITAA madeno claimsthatnonsalarycompensatiois rising at morethanthe 7% ratewe see
in salaries.Thekey pointis notthattherearenonsalaryforms of compensation—thisasalwaysbeentrue
in thisindustry sincel1980or earlie—but ratherwhethertheamountof suchcompensatiohasbeerrising.
If overallcompensatiorhothsalaryandnonsalaryis rising only at amild ratelike 7%, thenemployersare
obviously notdesperat¢o hire.

In this regard, of particularinterestis a specialkind of bonus,the “bounty” paid to an employeewho
introducesa friend to thefirm andwho is hired. At Oracle,for instancethe sizeof this bonusis currently
$1,000for a job payingmorethan$40,000,and$500for onepayinglessthanthat. The sizeof this bonus
hasbeenconstantt Oraclefor severalyears.In fact, the figure ($1,000)wascommonin theindustryeven
in the 1980s,sowe onceagaindo not seeevidenceof escalatindevelsof desperatiommongemployers.

6 On Skills Requirements

Employersclaim, “We cannothire ‘just any programmer It is crucialthatthe programmehave experience
in a specificsoftwaretechnology But this is quite incorrect. What countsis generaprogrammingalent,
not experiencewith specificsoftwaretechnologies.

Bill GateshasdescribedMicrosoft hiring criteria thusly: “We’re not looking for ary specificknowledge
becaus¢hingschangesofast,andit’s easyto learnstuff. You've gotto have anexcitementaboutsoftware,
acertainintelligence...ltsnotthespecificknowledgethatcounts’ (Wall StreetJournal, November8, 1994.)

JimMcCarthy oneof Gates’softwaredevelopmenmanagersitMicrosoft, pointsoutin hisbook,Dynamics
of Softwae Developmen{Microsoft Press1995,p.168),

The biggestmistakel seemanagersnakeasthey hire peoplefor softwaredevelopmenteams
is thatthey overvalueaparticulartechnology To verify thistendeny, all you have to dois look

atthewantads: ‘Wanted:foobarprogrammersExperiencevith whatsitrequired. Obviously,

conversancewith a giventechnologyis a wonderfulattribute in a candidate put in the final

analysigt’ sanextra, notmandatoryAfter all, mostsoftwaredevelopmentechnologiehave a

half-life of aboutoneyeat

Ironically, Microsoft hasgrown solarge that Gates’andMcCarthys philosophiegdon’t reachdown to the
shopfloor, and managerghereare now just asobsessedvith skills asthe restof the industry The first
demandnadeof usersaccessingvlicrosoft’'s employmenbpportunitiesNeb page(andthoseof mostother
softwarefirms) is “Stateyour skill set!

323anDiego Union-Tribune March7, 1998.

33 etterto the editorto the SanFranciscoChronicle, April 4,1998,by ProfessoRandyKatz, chairof the UCB CSDept.

34Computerworld March 30, 1998; SanDiego Union-Tribung March 7, 1998; Forum, KQED-FM, SanFranciscoMarch 6,
1998;TJRodgersCypressSemiconductqiReutersFebruary?25, 1998.
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Programmers can becomeproductive in a new software technologyin a month or so. As Garrent
Bechler arecruiterwith RHI Consultingin WalnutCreek,Californiaputit, “Any programmemwho already
knows C [the industrystandardor thelast15years],needonly aweek,maybetwo, to reachproficieny in
Javar3®

This pointonthe quicknesswvith which new softwaretechnologiesirelearnedcanbeseenn dataonfactors
affectingcompletiontime for softwaredevelopmentprojects citedin oneof the centralworkson software
engineeringSoftwae EngineeringEconomicsby Barry Boehm(Prentice-Hall,1981,p.530). Thosedata
indicatethatprogrammerseachperhaps80%of their full productiity level by onemonth,andfull produc-
tivity by the next time periodstudied four months.

Amit Kamra,headof InformationSystemdransitionServicessaidthathiscompary couldnotafford to hire
someonavhowould have to learnthe giventechnologyonthejob, sayMicrosoft Windows programming®

But when| askedhim how long it would take for an experiencedorogrammetto becomeproductie in

Windowsiif he/shedid not know this technologybeforehandhe answered;[Up] to two weeks maybeall

theway up to amonthanda half to becometruly productive? | askedwhy they did not hire suchpeople,
giventheshortnes®f suchtime periods to which Kamrareplied,“Well, we could,andwe did so oncewith

goodresultslhe thengave thedetails]...Butwell, duringthosetwo weeks[of learning]the projectis slowed
down a bit, especiallysinceotherson the projectwould have to help the newv persori. ThoughKamras
remarksshaw thatlearningon the job is of coursenotideal, the point is thatthey certainlyshaow thatthe
industryis wrongin claimingthatpossessionf specificskills is anabsolutenecessity

NotethattheBoehmreferenceandthe Kamraquoteabove, aswell asnumerousthersin my long Webdoc-
umentreferenceckarlier demonstratéhat programmersn generalearnquickly, not just the programmer
“superstars.

7 On the General Unwillingness of Employers to Retrain Mid-car eer Pro-
grammers

After SenatorAlan Simpsonintroducedhis 1995bill to tightenup our policy on high-techhiring of foreign
nationalsandemployergrotestedhatthey needthe foreignworkersto fill a softwarelaborshortageSec-
retary of Labor RobertReich statedthat the problemwasthat employersare not retrainingtheir existing
employeesindustryofficials protestedhatthey do spendvastsumsof money onretraining.

However, the fact is that mostemployersare not willing to retraintheir programmersandengineers.As
mentionedearlier Kim Lee, of the Network Connectioneemploymentageng in the Silicon Valley has
notedthaf’ “In 1988 the employerswould have retrained[mid-career]peoplebut they're not desperate
enoughto do sotoday’

Thepointwasmadequiteforcefully by SusarMiller, acomputerindustryemploymenagentwho saysthat
90% of the workerssheplacesareforeign nationals®® Pointingout frankly that her own high incomeas
an employmentagentdependdargely on the fact that the industryis not providing retrainingfor existing
employeessheneverthelesdeelsthat

It's a very closedindustryin that respecfretraining]. The trap the industryfalls into is that

3SInterview with the author March24, 1998.
3% nterview with the author August24, 1995.
3 Interview with the author June26,1996.
38nterview with the author June26,1996.
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they don't spendtime retraining. It would be muchmorecost-efective for themto retrainthe
employeeshey alreadyhave; by not retrainingthey aredriving salariesvay up, sinceso few
peoplehave the “right” skill sets. The employershaven't beensmart. They have beenvery
closed-mindedwith blinders.If | couldchangeonething abouttheindustry, thatwould beit.

Andrew Gaynor anotheremploymenagent calledtheindustry“very short-sightedin this regard3®

Theindustryhasbeenamassof contradiction®ntheretrainingissue.Intel hassaidthatit doesretrain(Bay
TV, SanFranciscoMarch3, 1998)andthatit is notwilling to retrain(IEEE Computey Februaryl996;also
CNN, March 1998). CypressSemiconductoalsosaidyes(CaliforniaReport,NPR,March 27, 1998)and
no (TheNewshourwith Jim Lehrer April 3, 1998)to theretrainingguestion.

Theindustryoftensaysit cannotafford thetime to retrain,because¢hey needto hire personnefor a project
immediately But thisis disingenuousasthe industryis alsoclaiming thatas mary as30% of software
positionstakesix monthsor moreto fill. #° During this time the sameprogrammergmployersareunwilling
to hire now becausef lack of a hotskill couldlearnthe giventechnologyandbe productive.

The industryalsosaysthatif they retraintheir programmersn a “hot” skill, the newly-enfranchisecgro-
grammerwwill leavethemfor higherpayelsavhere.Thisis correct,but the employersaremissingthepoint:
If the industrydid not pay a premiumfor theseskills in thefirst place(a consequencef refusingto hire
programmersvholack theskills), this frequentjob-hoppingwould not occut

As pointedout earlier programmerseekingwork cannotremedythe problemby retrainingon their own.
Employerswill not hire a mid-careeiprogrammerffor a Java projecton the basisof the applicants having
takena Javacourse.

For thisreasonretraining programsfor engineersand programmersare largely a wasteof money, not
helping employerscopewith their claimed shortageof such professionals.Suchprogramsftenhave a
highplacementate,but theproblemis thattheengineersindprogrammersvho “graduate”from themdon’t
getjobs asengineerandprogrammersThentendto getjobs astechnicianscustomersupportpersonnel
andsoon?! Thesedon't helpemployerdill the engineeringandprogrammingpositionsthey saythey are
desperatéo fill.

The retrainingprogramsmay not be so beneficialto the engineerand programmersither sincethe jobs
are often lower-payingand of a naturethat the participantsin the programscould have obtainedon their
own, without the programs.GeneNelson,for example,hadbeenmaking$46,600asa programmebefore
beinglaid off, andnow makesonly $23,000stafing a softwarehelp desk. Theseprogramsareanalogous
to whatwould occurif therewereunemploymenamongdoctors,andthey were“retrained”for paramedic
positions.

Anyonewho thinks that “education is the answer” should considerthe casecited in the Sacamento
Bee March 14,1998:

Onesuchprospectie high-techemployegwith anadwanceddegreein computersciencenho
cannoffind work] is PeterVanHorn, 31, whois looking for ajob in computergraphics.He has
anundegraduatedegreein aeronauticaéngineeringanda masters in computersciencefrom
CaliforniaPolytechnicStateUniversity, SanLuis Obispo.

%Interview with theauthor July 1, 1996.

4Owall StreetJournal, Decembet, 1997.

415eefor exampletestimory by Bill Bold of Qualcommto the California statelegislature,March 25, 1998. Even the Mas-
sachusettSoftwareCouncil, widely viewed asthe bestof the softwareretrainingprogramspnly places20% of its participantsn
softwaredevelopmenpositions.
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In nearlyfour monthsof lookingfor ajob, hehasappliedto morethan38 companiesndhas,so
far, talkedto only two. “At CalPoly, | alwaysheardhow greatthe marketwas,how if youhave
adggreein computerscienceyou couldgetajob,” saidVanHorn,now a Bay Arearesident.

“My credentialsaregood...Companiesare constantlytalking abouta shortageof workers,but
if thatwerethe caseyouwouldthink I'd have morethantwo interviens’”

Van Horn hasdone*“all theright things, everythingsocietytold him to do, andyet he could evengetan
interview, right in the middle of Silicon Valley, for four months.In additionto sendingoutre’sumes on his
own, healsowasworking throughemploymenggentsput with noresults.After four months atthe endof
March 1998,VanHorn did finally geta programmingob, but his experienceshavs quite graphicallythat
thesesupposedlydesperatetmployersarenot sodesperatafterall.

VanHorn’sexperienceas sharedy Bard-AlanFinlan,age43,whoalsowentbackto schoolandwasshunned
by employersafterhe graduated(SanDiego Union Tribune March7, 1998.) Armedwith a new computer
engineeringlegreefrom UC SanDiego, he appliedfour timesto Qualcomma large SanDiego firm which

claimedto bedesperatéo hire engineersandyet Qualcomndid notevengive him aninterview. He hadno

luck with all the otherfirms heappliedto either;at thetime the newspapeiarticleappearedrinlanhadhad

only oneinterview in ayearanda half. He finally did secureajob, but eventhenit wasonly asatechnician,
ajob typically payingonly half whatanengineemakes??

8 The Roleof Imported Workers

As we have seen,industry employerstend to shunmid-careemprogrammers. One of the major factors
underlyingthisis thatemployerdave anotheldaborsourceo turnto, in theform of foreignnationalsvhom
they sponsorfor immigrationor work visas. For example,aboutone-thirdof Silicon Valley programmers
andengineersreforeign-born mostof themsponsoredor immigrationoriginally by employers*3

Without the foreign-nationalabor supply employerswould be forcedto usethe existing domesticlabor
pool of mid-careemeople. For this reasonthe foreign-laborissueis centralto our themehere,and will
be addressetbriefly. (Seethe authors analysisat http://heathecs.ucdais.edu/sreport.hinl for extensive
details.)

It is easyto seethatthereis somethingvery wrongwith the H-1B program,in thatits growth rateis far out
of balancewith thegrowth rateof jobs: Thenumberof H-1B work visasrequestedy industryfor computer
programmersncreaseddy 352% from 1990-1995 during which time the numberof programmingjobs
increasedby only 35%2* The“country of choice”amongemployersmportingthis laboris currentlylndia.

Marny employerdind foreign-nationaprogrammersndengineersittractve becausehey will acceptower
salariesand poorworking conditions. The Departmenbf Labor hasfound widespreadilbuseof the work-
visaprogram®® Amongotherthings,they foundthat19%of theemployersverenotevenpayingthesalaries
they hadpromisedn their H-1B applicationsevenmoreremarkabldecaus¢hesalariesn theapplications

42Qualcommthenclaimedin thesamenewspapeon March 26 thatit hadjust calledhim to hire him whenhe gotthetechnician
job. However, Finlantold methatjust the oppositewasthe case;,Qualcommdid indeedcall him, but only to tell him thatthey had
reviewedhis re’sume’again,andthatthey believe thatthey hadmadethe correctdecisionin NOT interviening him.

“}Industrylobbyistsmakeclaimsalongthelinesof “Only 5% of our programmersireH-1Bs? but thisis misleading sincemary
moreof their staf originally startedasH-1Bsbut thenweresponsoredby theiremployerdor greencards.

4softwae Workersfor the Nen Millenium, NationalSoftwareAlliance, Arlington, VA, January1 998.

4TheDepartmenbf Labor’s ForeignLabor CertificationPrograms: The Systenis Brokenand Needso be Fixed, Final Report
No. 06-96-002-03-321]JoseplFisch,AssistantnspectorGenerafor Audit.
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tendto below to begin with. TheemployerrequestinganH-1B is supposedo paythe prevailing wage,but
thereis suchalarge variationin wagesarywaythatit is easyto maskanoffer of anunfairly low salary

DOL alsofound thatthoughstateemploymendepartmentsre supposedo refer domesticcandidategor
jobsfor which anemployersponsoredjreencardis pending,“Of the 28,682applicantgeferredon 10,631
job ordersduringtheperiod,only 5 (0.02percent)werehired’

GeneraDynamics theaerospacgiant, evenadmittedin federalcourtthattheimportedworkersfrom Eng-
landwerepresente@sattractive dueto their “indentured”statusthe pitch madeby the British employment
ageng to GeneralDynamicssaidthatits clientswere “preparedto work herein the United Statesfor as
muchasa40%reductionin currentUnited Statessalarylevels®

A researchewith the pro-immigrationCarngjie Endavmentfor InternationaPeaceput it this way:*®

“Do youwantmeto call it a sham?”asksDemetriosPapademetrioua formerLabor Depart-
mentimmigrationofficial now with the Carngie Endavmentfor InternationaPeace Do you
wantmeto call it ahoax?Sureit is. This programhasnever worked,andit never will.”

Papademetrioand StephenYale-Loeh—who is an immigration lawyer and thus would be expectedto

opposeaeformof theH-1B process—reporteith their book, Balancinginterests:RethinkingU.S.Selection
of Skilledimmigrants(Carngjie Endovmentfor InternationalPeace1996),0n their studyof wagespaidto

foreign nationalsin variousprofessions.n datafrom the labor certificationapplicationdn the processof

sponsoringheforeign workersfor greencards.the foreign applicantdn ComputerProgrammepositions
in New Jersg werebeingofferedsalariesvhich wereon average21%below the meanfor thatprofession,
with an11%figurein Texas. In the ComputerSystemsAnalystsand Scientistcateyory, gapsof 30%and
21%werefoundin New Jersg andNew York, respectiely. By law thegapis supposedo beno morethan
5%.

Moreover, Departmenbf Labor regulationsallow the employerto provide his/herown dataon prevailing
wages suchaslisting typical salariesn his/herown firm, ratherthanbeingdeterminedy theDOL, clearly
producingenormougotentialfor abuse.

Evenif an H-1B employerpaysa prevailing wage determinedby a governmentsurwey, that wage will
usuallybe lower thanthe marketratefor the job’s skill requirementasfollows. As explainedearlier the
only programmersvho areenjoyinglarge increasesn salaryasthosewith “hot” skills, sayJava. H-1Bs
arebroughtto this countryostensiblyfor thoseskills. Yetthe employemeedonly paythe prevailing wage
for programmerén generalratherthanthe prevailing wagefor, say JavaprogrammersThustheemployer
getsa Java programmeirfor the price of a genericprogrammerall while complyingwith the prevailing-
wagerequiremenbf thelaw. As notedby immigrationattorngg DonnaFujioka of Oakland,California’’
“[The prevailing wagesystemjtakesa meatae approach...ltloesnt appreciatédhow hot a skill is [suchas
SAP]...Thisis greatif youareanattorng representingn SAP programmet*8

Asian-AmericarStudiesProfessoiPaul Ongof UCLA, aftercorrectingfor a hostof importantvariables—
including English proficiengy—found that immigrant engineerswvere paid up to one-thirdlessthan their

46K ansasCity Star, July 16,1995.

“"Interview with the author March5, 1998.

“8Fyjioka did counterthat by complainingthat the new DOL regulationimplementedn 1998 setsup two only cateyorysfor
prevailing wage,Entry Level and Experiencedassertinghat this was unfair sincethe worker with five yearsof experiencewill
be measuredgainsta prevailing wagecalculatedon a groupthatincludespeoplewith 25 yearsof experience.But asseenin my
“short-lived career’dataabove, almostno onelasts25 yearsin this field, or evencloseto it, sothe pointis moot. Moreover, the
salarycurweis steepesin thefirst few yearsof experience.
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native counterpartsandthatthe gaptook 20 yearsto close?® And thoughOnghypothesizedariousfactors,
henotedthat“Companiesook advantageof immigrants:®® An industryanalystin Bangalore|ndiaquoted
by MSNBC News in August1997alsosaysthatindian programmerémportedto the U.S. underthe H-1B
programmake30%lessthantheir Americanpeers!

The authors own analyseof the 1990 Censusdataon programmersand electricalengineersn Silicon

Valley found that the immigrantswere paid on averagel5-20%lessthan nativesof comparableageand

education.In oneof the analysesfor instancethe authortalulatedsalariesin Silicon Valley, for workers
who hadMasters degrees(andnota Ph.D.),andat most32 yearsold. For theforeign-borntheworkerwas
includedif hisentryto theU.S.hadbeennomorethaneightyearsearlier Theauthorthensimply computed
meansalariedor all native andall foreign-born.Theresultswere:

native: $51,480
foreign-born:$42,845

Thenative figureis 20.2%higherthanthe foreign-bornone.

Abusesalsooccurabroad;SunMicrosystemsa firm often cited by ITAA analyst(andnow Senatdmmi-
grationSubcomitteestafer) StuartAndersoraspayingfair wageso foreignnationalshasboastedf hiring
programmersn Russiaat “bargain prices’ >?

It is ironic thatevena Wall StreetJournal article®® claimingthat Americanfirms recruitabroadoecausef

alaborshortagestatedthat“recruiting foreigntalentis cheapethanhiring Americans. Thearticle quotes
an Americanrecruiterof foreign programmerss sayingthat he paysthem $20,000to $25,000lessthan
Americanswith the sameskills.

Moreover, the simplelaw of supplyanddemandells usthat, again,eventhe sincereemployersvho hire
H-1Bsbring down the price of labor, by increasinghesupply Industryofficials have admittecdthis, suchas
thiscommenton CNN on February9, 1998:

RobertWalley, executive vice presidentof Gemini, saysthat unlesshis compary andothers
areableto find a new sourceof workers,"“it would increasethe pricesof the resourcepool.
Thepeopleouttherelookingfor jobs,they’re demandingpremiumsalariesow, andit will just
drive thathigher”

Amazingly, policy makersin a federalageng, the National ScienceFoundation(NSF), actually planned
for a glut of labor in scienceand engineeringat leastat the postgraduatelegreelevel. In early 1998,
Dr. Eric Weinstein,a mathematiciarat the Massachusettiistitute of Technology underceeredinternal
NSF documentsvhich expressedconcernthat scienceandengineeringsalariesveregettingtoo high, and
proposedas a solutionto this “problem” bringing in a glut of foreignlabor. It is amazingthat a federal
ageng would actuallyplot to keepU.S. citizens’ salariesdown. The NSF by the way, is oneof the chief
architectof themodernH-1B program.Dr. Weinsteins paperon this scandals availableat

4°The Stateof Asian Pacific America Paul Ong (ed.), LEAP Asian Pacific AmericanPublic Policy Instituteand UCLA Asian
AmericanStudiesCenter 1994,p.179-180.Theatrticleis reprintedin New AmericanDestinies D. HamamotaandR. Torres(ed.),
Routledge1997.

50Electonic Engineeringlimes July 18,1994,

5IHe doesbelieve they catchupwithin five years ratherthanthe 20 yearsfoundfor engineerdy Ong. However, sinceprogram-
ming careernly lastabout10 yearsaryway, evenafive-yearperiodof low paywould indicatevery substantiatalarysavingsfor
employers.

52 os AngelesTimes(Novemberl5,1993,andalsoJuly 15,1996.

53Januarny8, 1998
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http://ww. mt.edu/ afs/athena. mt.edu/user/e/r/erw Public/SGE NSF. ht m

Theindustrylobbyistssayit actuallycoststhemmoreto hire theforeignnationalsbecausef the legal fees
involved. Thisis oneof theirmostmisleadingaguments Firstof all, filing for anH-1B is quitesimple,and
the typical legal feefor it is only about$1,500for smallemployersvho hire only a few H-1Bs,anddown

to about$700for large employerswho file mary H-1B applications>* This is far lessthanthe $10,000-
$20,000ITAA claimsfor theH-1B.5° Secondmary employershave the foreignemmployeepaythe legal

fees(for bothkinds of processesthemseles,andevenwhenemployergoot thebill, the costis oftenless
thanthey savein salary

Notethatan H-1B employeeis essentiallimmobile duringthe two or threeyearswhile the greencardis
pendingthusrefutingl TAA’samgumentthatH-1Bswho areexploitedin termsof salarycansimply move to
anothefjob. Theworkerscertainlydonotwantto startthegreencardprocessll overagain.Theanorymous
authorof anop-edpiecein Tedh\WebNews March 16,1998, wrote,

I am an immigrantfrom India...theH-1B visa allows someondo work only temporarily at
a high-techjob for a few years. An employerhasto sponsorone for an H-1B visa. These
engineergannotswitchjobsatwill. To dosorequiresanew H-1B visa.

Companiedove theseH-1B workers,asthey are eagerto pleasetheir sponsorgin the hope]
thatthey canbesponsoredor greencards.Theseengineersrevirtually “indenturedslaves” of
theirsponsors.

Oncea compaly initiatesthe procesf sponsoringa candidatedo greencard,it cancurrently
take threeto four years. Companiedove this and frequentlydelay the processon purpose.
Somebig companieshave this delaybuilt into their sponsoringprocess.During this period,
candidatesrevirtual slaves. They areforcedto work long hoursat low wages.And usually
they donotgetgoodraisesor promotions...

I myselfleft my compaly whenl gotagreencardandl gotaraiseof 40 percent.

Industrylobbyistshave threatenedhatif theyearly capon H-1B work visasis not raised,employersawill
ship softwarework to foreign countries. Yet suchextortionary languageis not backedby action,andin
fact will not bein the future. While it is true that somecompaniesare experimentingwith having work
done abroad,this will not becomethe major mode of operationof the industry The misunderstand-
ings causedy long-distancecommunicationthe problemsof highly-disparatdime zonesand so on re-
sult in major headachegjnmetdeadlinesanda generalloss of productiity. Seethe authors analysisat
http://heathecs.ucduais.edu/sveport.htmifor extensie detailson this point, including mary quotesfrom
industryfigures.For example,Bill Gatessays>®

Foracompam like Microsoft,it’ swortharealpremiumfor usto have very strongcollaboration.
We have foundprojectsthatmakesensedo do otherplacesjn Israel,in Tokyo for example.But

5This is basedon corversationswith variouslawyers. Here are someexamples. An employerin WashingtonDC told the
authorin Decemberl997,“Most attorng's aroundthe U.S. chage $1,000to $1,500for an H-1B petition? An attorne in the San
FranciscoBay Area put the typical figure at $1,200to $1,500in a discussiorwith the authoron March 5, 1998. RobertBaizer,
a SanFranciscammigrationatttorng, in aninterviev with the authoron March 5, 1998,gave $1,500to $2,000,and alsois the
sourceof the $700figure. SeealsoDavid North, Soothinghe Establishmentthe Impactof Foreign-BornScientistand Engineers
on America,(University Presof America,1995,p.52.

SThelatterfigureis fairly accuraten the caseof employersponsoredreencards but not for H-1Bs;this is yet anothed TAA
obfuscation.

%6sanJoseMercury News March9, 1997
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it makessensdor thebulk of ouroperationgo bein onelocationandfor theforeseeabléuture
we’regoingto stickwith that. We will spendwvhatis necessaro have mostof ourdevelopment
groupsat our headquarterand have them meetingface-to-faceavery day We wantto make
surethereis a placewherecustomergancomein andtalk to usin personandmakesurethe
productdit togethetin theright way.

It is my opinionthatin the caseof foreign nationalsof extraordinarytalent,our immigrationlaw should
indeedfacilitate the ability of employergo hire suchworkers. | personallyhave helpeda numberof ex-
tremelybright foreign studentsmainly ChineseandIndians,find jobs with Silicon Valley employersand
have strongly supportednakingoffersto mary outstandingoreign applicantsfor faculty positionsin our
ComputerScienceDepartmentit UC Davis. However, workers of extraordinary talent compriseonly a
small fraction of the overall population of H-1Bs and employersponsoed greencards.

Theindustrylobbyistssaythatthe H-1Bsareneededo retaintheindustry’'stechnologicakdge but thefact
is thatthevastmajority of technologicahdvancesn thecomputeffield have beermadeby U.S.natives. This
canbeseenin roughform, for example,in the fact that of the 56 awardsgivenfor industrialinnovation by
theAssociatiorfor ComputingMachinery only onerecipienthasbeeranimmigrant. Of 115U.S.recipients
of computesrelatedawardsgiven by the Institute of Electricaland ElectronicEngineersonly nine of the
recipientshave beenimmigrants.

Mary Dumont, a Palo Alto attorng/ representingCaliforniansfor PopulationStabilizationin a lawsuit
againsHewlett-Packardshiring of Indianengineerwia the TataCorporation Dumontdescribeshejudge’s
guestioningof a Hewlett-Packardrepresentatie. Whenthe judge askedaboutthe quality of the imported
Indianworkersrelative to nativesfrom, say the nearbyUniversity of Californiaat Berkelg, the Hewlett-
Packardexecutive concededhatthe UC graduatesverebetter RecallthatSunMicrosystemswhich claims
to scourthe globefor “the bestandthe brightest, seemgo be alsointerestedn the cheapestit boastedo
theLosAngelesTimesthatit hademployedorogrammerin Russid‘at bagain prices’

Lobbyistsalso point to the fact that about40% of U.S. Ph.D's grantedin engineeringgo to foreign stu-
dents.(Note: Somenewspapereportshave erroneouslystatedhatlarge numbersof U.S.undegraduatein

computerscienceareforeign studentsThisis incorrect;only 6% of the undegradsnationwideareforeign
students.(ComputingReseath News, March 1998.)) But this ignoresthe fact thatwe are overproducing
Ph.D's in thefirst place. A reportby William F. Massyof StanfordUniversity and CharlesA. Goldman
of the RAND Corp., TheProductionand Utilization of Scienceand EngineeringDoctoratesin the United
Statesstudiesthe problemin greatdetail > finding for examplethatwe areoverproducingPh.D’s in elec-
trical engineeringy 44%>58

Again, we do not needto produceso mary Ph.D's in the first place. However, it is interestingthat the

National ScienceFoundationactually promotedpolicieswhich they knew would resultin low enroliments
of domesticstudentsn Ph.D. programs.Recallour earlierdiscussiorof NSF’s planto hold down wages
by bringingin a glut of foreign scientistsandengineers.The NSF documentsacquiredby Dr. Weinstein
reveal that NSF realizedthat by holding down Ph.D.salariesthey would causedomesticstudentgo lose
interestin Ph.D.programswhile foreign studentsvould still enrollin thoseprogramsassteppingstonet®

immigration.Sincethelobbyfor increasedi-1B quotashasoftenmadeuseof dataprovidedby alliesin the

NSF, Dr. Weinsteins discoveriestakeon specialsignificance.

Anotherclassof foreign nationalssponsoredor H-1Bs consistsof university instructorsandresearchers.
While thisis outsidethe scopeof ourreporthere,l wishto point outthatthereis no shortagenereeither—

S’Stanfordinstitutefor Higher EducationResearchStanfordUniversity July 1995.
%8seemuchmoredetail on Ph.D.overproductiorin the authors reporton foreign nationalsin the computerindustry available
attheWeb site statedearlier
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our ComputerScienceDepartmenhasbeenreceving approximatelyd00 applicantseachyearfor faculty
positions(for typically two or threeopenings).

During the 1995-1996CongressSenatorAlan Simpson(R-Wyo.) proposedhatafee beimposedon em-
ployerswho hire H-1B workers. Originally setat $10,000and thenloweredto $5,000,the fee would go
to retrainingdomesticworkers. The industry lobbyistsfuriously opposedhe proposal(which wasthen
dropped)andexpressedhe samefierceoppositionin Februaryl998,evenfor atiny fee of $250. Clearly,
this shavsthattheinsincerityin thelobbyists’claimsthatthey aredesperatéo hire people thatthey arenot
seekingH-1Bsasa sourceof cheapabor, etc.

9 Employers Are Shooting Themsehesin the Foot with Their Hiring Poli-
cies

Thefactis thattheindustrylobbyistsarenot doingright evenby theirindustryconstituentsbecauseinder
currenthiring policiesthe employersareshootingthemselesin thefoot:>°

e Employerobsessionvith skills is resultingin sharpincreasesn salarieswithin thevery narrav seg-
mentf thesoftwardabormarketcorrespondingp thosehighly-specificskills. (Again,programmers
outsideof thosenarrav sgmentsarenot experiencingsharpincreasesn wages.)

It is simply not costeffective to pay someone$10,000-15,000norein salarysimply becausde/she
knows Java, giventhat ary competenprogrammeican learn Javza andbe productive in it within a
coupleof weeks.

Soemployersareshootingthemselesin thefoot undertheir currentpolicies.

e Thefactthatthe industry paysa premiumfor certainskills is resultingin frequentjob-hoppingby
programmersvhoareoutto maximizetheir salariesEmployerssaythey placehighvaluein finishing
projectsunderdeadline. Yet if a programmemwho knows a projectinside out suddenlyleavesthe
employetin thelurch by jumpingto anothercompary, clearlythis hasa sharplyadwerseeffectonthe
first employers ability to completethe projectontime.

Soheretoo, employersareshootingthemselesin thefoot undertheir currentpolicies.

e By usingunimportanskills astheirre’sume’-screeningriteria,employersarenot usingthe criterion
whichfar outweighsary other: Generaprogrammingalent. Thebestwayto ensuresuccessf asoft-
wareproject—finishingundera shortdeadline minimizing the numberof programbugs,maximizing
innovationandsoon—isto hire talentedprogrammersnot peoplewith specificsoftwareskills.

Soagainemployersareshootingthemselesin thefoot undertheir currentpolicies.

Thefactis thatalthoughemployershunthe mid-careeprogrammergn favor of new collegegraduatesnd
foreignnationalsin anattemptto reducepersonnetosts,if the employerswere to utilize a more broad-
basedhiring policy, then their overall costs(not to mention headachesyould actually decrease.

%90Onemightask,“How canthehiring policiesof theindustrybe ‘wrong; in view of the greatsuccessheindustryhasenjoyed?”
The answeris that since mostemployersusethe samehiring policies, a poor policy doesnot give ary of them a competitve
disadwantage.Moreover, the industryis not goodat managemensuchasin assessingmployeegalent. Studieshave shovn that
programmersvho aretwice asproductve arepaidonly 10%more. (Peoplavare: ProductiveProjectsand Teamsby Tom DeMarco
andTimothy Lister (DorsetHousePublishingCo.,1987.)
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10 Author sBackground and Further Reading

Dr. NormanMatloff is aprofessoiof computerscienceat UC Davis, andwasformerly a statisticgprofessor
atthatinstitution. He is alsoa formersoftwaredeveloperin Silicon Valley. For hisbio, see

http:// heat her. cs. ucdavi s. edu/ pub/ MyBi 0. ht i
Thisdocumentill befrequentlyupdatedsee

http://heat her. cs. ucdavi s. edu/itaa. htm
A wealthof furtherinformationis available;see

http:// heat her. cs. ucdavi s. edu/itaa. others. htm
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