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Executive Summary

Wa s hi stgattoend s a b inleicteys sithar ads¢ riouycesoutbse i ng const
by a widening shortage ofTRividegomgt necommiandi
Washington State Legislatureds Joint Transpor |
State Transportation Center (TRAC) at the Uni:
anal ysis of warmnkifeacdadasnggapsandhactri onabl e sol u
f utpumreof the stateds civil engineering and | ar
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antdhe pepposescedteatidDh® | ud s emweaineprisoyser s (47
responses) and pratoitaphere vaadéd@ancesgonatebdn
skill ,samartadades tVioan dreysypetrysse gp garrod e dnitnei xntg
that distilled narrative comments into domina

Key Findings
Key f i nditnlges fi alcll auvdien g

Wor kf orce Pressures
1T Vacancy and Ret i rpeemeondtn teRmpslkosy: & e0sveermr e poeds t
| asting more thanttsixd momhtthise Nemarémnyt ower
retiredmegntbil ity -Bnwd2®6l8bvjedwirtohl ensi dnost aff
T Skill Short agdass:utEempdledy ecrist sciitne pr oj ect m
desi gsuct®Bakhs di ng | nf or ma geioognr awpbhdiecma nigo ( B |
systems (GIS), and hyycdrmrauwmnitdc tbneatitd ketvheegy. OnN |
gradweatfedeady.

T Attriti dmaeDgth vceorsst: of | iving, uncompetiti
advancement opportunities are major facto
T Succed®lsammierak plfaanndisng o transfer institut
Educational Mi sal i gnment
T Curriculum Gaps: Universemntfyi @lrd gtrmanisniom ¢ e
digital tools, and interdisciplinary proj
T Limited Surveying Pathways: Land surveyin
few academic programs and high | icensure
Operational | mpact s

1 StafShongbhgek dfesdstt aiffcreasegewbepkpoapgect6
del aysere2nand quali ppri¢egifhdati oes(uéd4 co
ri sks during peak infrastructure spending



T Incr €Eastglst s i ncr edaeslea ybse caasu swee lolf as | ower
constrained staffing.

Washington Educational Pipeline
The research teamdaltsofpevtoymedi aprsity,
and online pathway Wesdingt oheothé¢eatapwipedeimn

progt hlmsadhiewicl engineering and | and surveyi ng
year uni ver syiear dceogmnewersi,t t/woec hni cal col |l ege r
apprenticeships, and Eadwermto mmlniati ba@finfesetr rduetg r oengsd
engineering or Itanred fsadrlvewiinngg i ncl ude
T Uni verTshet ilersi ver si tywddatWalsd Wagaommd on St
Uni veWSWYRuwl I(meCn,t iTersi), Seattle University,
and Walla Walla University.
T Community and Teckankcah ¥Uallege€oll ege, C
Bellingham Technical Coll ege, Renton Tech

T Onl ine PTlgs anigerreeldoeWyy WSU, -odsndatceceuti nstitut
suchhas Uni versit YN®f MNdrdt Dobna notoamy Uni ver .
anAri zona St aASYThrei Weari svietrysi(ty of Wyoming
l and surveying certificate.

These pammgualmsy opghd gO®O0@iI vil engineering

civil engineerti8n0g sMiS vdeeygirnege/sg e o2mdat i cs AAS degr
engineering technology or related AAS degrees

Recommendati ons
The report transracesmmenedstethirpenasd if @gsiaont pl .

Goal 1: Close I mmediate Skilll Gaps

1T Exparhce av aislhadrdtdsi stgfuga@g&n tt | exiplaosi da
mi caroedenti al s.

T I'ncrease funding for continuing educati on

T Promote accel evatmrddd foammsmButaee dadmansfers
foreign credenthbaas esd acnodn vceornspieadne nccoyur ses f

Goal 2: Expand and Modernize Degree Capacity
T I nvest in faculty hiring and curriculum r
1 Emp h alsa &rend ingi toal t qolLd DARI, M,et @l S
T Align coursework with industry needs and

Goal 3. Strengthen Pipeline Diversity and Fi e
T Scalpeai d i nternshi psil2apopurternetaicche.s hi ps, an
T Prioritize underrepresented communities.




T Support appreaermdeiacgens mop/edasr mnd al ternati v

Together, these pathways offer agampdagmatic
i ndustry tlogpdd e vaenrds ofpuyteworfe Was hi ngt onds -ci vil er
surveyi ngt hwoorukgfho rtcaer get ed i nvestments in educa
devel oWwimemmaut swift and coordinated action, tF
infrastrastar geagdgemntts sfhortages and institution






1l ntroducti on

1 .Clojnteerxdot i vati on

Washisg@ddeabi lity to deliver safreadgads, r ¢
infrastructure increasingly depends on a tale
strainleRelcorédder al Odamods ts tvatsa bil nyv eeshtemeBntpar ti s
Sound Tr arnaiilt 6esx pagdwWacsr, ngnd nmEjtart e Depart men
WSDOTorri dodhags odreicwesn demand hfeowetkaitvebéy endi n
current supply. A 2024 Associated Gener al Coni
94 percent of constanvwectcirarn tf ommprmodteisenwinde v
54 percent are already experienci[nigl.oseretop d
home, the Washingt €o u8t u dHé sgth2es @ I3a delviadanvei notMa r k e t
(HELM) redpmrmngitnéersitng among ffbe @abowpdtij omal cl
openings setosndiapypeo®tmpl eti ons by a wide marg
gap that state empillaygres tr duls[i 21kehsds hreehpad rd tee axsgtrerd ¢
that while the need for civil engineers is gr
flat, creating a persistent skills gap in the

Evidence from the field confirms how that
The. Seattlpe.r Tiededs hat reduced bidder pools and
transportation contractengiamedédri ng acetdt de meck,
2021 only 21, 000 peeonpglien egerra dnuga tdeedg rweietsh ncaitviioln w

rat es daetp asrotmmee nt s OfOTNisrearchrepdr 28T peenrscfeortt age ha
already mani fested in project delays, higher
bidders forAtsttahe <amd rtaiches,, Washingtonods f | acg
declining enroll eegtnpeogngohstasnatudents piv
technol ogy disciplines. The result is an inte
graduates are fielding multiple offers wel/l b
Lamdirveying, an occupation without which e
devel opment cannot proceed, faces an even ste
that barely 14 percent of I|icensed surveyors

practitioners over 60 coul d esrtoadtee nseuarrvieyy i4n0g pc
within thdg 4] eRxetc odgenciazdeng this risk, the state
Engineers and Land Sur Weffat sar e BWehEKk S dartti evten d me
to Afix gaps in workforce supply and demando
formativeAns dteeggemsd ust ry ditnhaalty stihse nloathned sur veyin
aging rapidly, with a | arge portion nearing r.
fiell]dThe professionds visibility, relatively
training pathways have all contmd becdagldyetro dec


https://electronicsreference.com/civil-engineer-shortage-in-u-s-threatens-infrastructure-projects/?utm_source=chatgpt.com

wor kfkdr sThis i mpending retirement cliff poses &

oper

ations that wunderpin nearly every constru

These convebhpisgopiessanfesastructure spendi
batbyom professional ¢ ;e nmapn do yamelnétfh &pyi npeed bienaeb a ok d r

t his
engi
and
outr
cul t

report. The pages that follow (1) quant.
neering and | and ager,rbvdRYi)n@gniah yWaes hihregtearn c
regulatory drivers behibdsedoskEroth@gj eand
each and appr ernteiscsd somiad g ta hcdetmasguar net loreeld po rtnin
ivate, attract, and retain the talent req

1.2t|ludy Objectives
This project has been structured around a

di ag
unde
1

nosi.s Tthoe aocbtjieocnt i ves bel ow capture that | o
rtaken.

.Compr ehedi saigvvenisy f prrecses:ur e s

Catalog every factor tbagi magrbaeagcandtlt an
surveying tal endtr eptoorle menn t Watsrhei nndgst,o nc o mpe n
wor kl oad, | i cemdwraen cleurrechlt e ,r ocsgpreecdrs, geo
wor kplace culture, and emerging skil!/l req
.Col Ilfierdsathne/ i dence fifelodn t he

Survey and interview a)hreekisitakehneéederamgd

consulting/contracting firms, (b) working
and (c) univercoltlyegédtdd zoanpntuynri ¢ yt hei r di s
experiences with hiring, retention, and p

AAppliygoranalbkymetchad d s

Use both quantitative techtnaibguuleast i (odche s carni
anal ysi s) and qualitative-emethlodsesptomes ma
identify systemic patterns and isolate th
.Sol i ciotnsand dhk e b-gelndee reotl eud:i ons

Ask each respondent group to propose str.
di ffédrangeng from salary adjustments and
|l icensure pathways, target2edtsdéot arships
Audit Wasdium@att modhsabtiruct ur e

Map the current supply sidepgbhetenl pgtahby
geomatics/ surveying program in the state:
curriculum architecture, faculty resource
|l icensure requirements.

.l dendgaiplieyt wecdeuinc atsu@mpd lyin éiun sidke ma n d

Crorsesf erenceepmpltedeski || needs with curr
capacity to pienpgo.i,dtelingivsemaayt dlbeod s, data a



sust aii mfarbd £t r uct urlda gdes idgen,e calii doik Ramed/ r a n g
surveying

7.Devedcaodp ompatbH vea ynsp rfoovre me n t
Transl ate the mompadtaisddde awmawohbghobder e
devel opment pathways. thkedealpgaotwihwmagys wil |l

f Policy or program owner (agency, profes.
consortium)

1T Necessary changes (e.g., curriculum upd
structures)

T Expected benefits (greater enroll ment,

project del ays).

By pursuing t hes eddobajgencotsiivnegs cihna |sleegnugeensc,e v a
mu tsttiakehol der evidencentandadd tshoe fudt ti wwdpysedl allciav & ro
roadmap that Washingtonds agenciesanacgcsdemoc I
build, divepsobly,t beamrsdian adrei sogrwaeiydi ngnwor kf or



2Li teranlkdinrdkeustry Background

2 .Nlajti andégi onal Workforce Trends

Federal investment in public infrastructur
I nfrastructure I nvestment and Jobs Act (11 JA)
civil engineers design, manade,s eamek acdallriesser dte
for their expertise continues to expand faste
Labor YtBatS)sthhgcasbat empl oyment of civil engi ne
bet ween 20@BaasdfPRed3as )ahast adratt @2p2p raxte madg e d
positions wil/l n emals tt oo fbet Harmltead reeapxlhacoe arret ir

support net new growth [ 8].

|l ndustriyaeanfedywsmmat the nationds current sup
insufficient to mebe 2BRd4 Woskhgry demEmer ¢cagpe -
contractors repolramadrdopBdnpegsenbrrepafted ope
Among firms with vacancies, more than 90 percce
and over half had already experienced project
These findings undebycprefeonicemalberddmeetsicasd
Society of @GISOEI wBhghnwarsa (hat | abor constr a
effectiveness of unprecedent ed freedseirlailenstpend:i
infrastructure.

The demographi csyprwdyilreg ogr dfhes diaomnd exposes
hall enge. hapg2deckeoaveeage age of a |icensed
PL&St) roughlsyghanhy eamsajventof retirements unbuf:
ommensurate fl[ow |Af tihhBek Gdrratinnt a tt Poptee c eamt modes
ncrease in employment for surveyowidsttdamough
rom the need to replace r etoéneaeksi nrgatthheer rtehnaenw
he surveying workforce a question of profess

Regional evidence isnaltie aitse se xtphearti eNMacsihn g gtt hoe
amplified form. I n the W&sBungegn Bbepakouoenof
firms reported at | east one unfilled salaried
as fAdifficult to hire. 0-tSbuirlvlie ycorrasf tr apnok€indt iaonmosn
the education side, the Washington 8ddubdent Acl

—~ = = 5~ 0O

annual openi ngs efxocrecdedntga tnee ecrosmp(l4de t6i5oln)s (2, 621)
two to ®oinei,l wendineering accountingl Z]JoThenoneg e t
data reveal a structur al gap between workforc
outdpounte t hat cannot be bridged by increment al

Taken together, the national I ndi cators of
|l icensed professionals, and Washingtonds docul
empirical backdrop for the presdmnmtt tlydy.ntTeha
the full spectrum@fofomworkfiormenprseasnur €e®mpens



barriers and skill -hmamsdnad cihdeesncd 2f)r qratdrmaplso yf e r
educators; and (c3)ntgearvetdways edpadbi eomf expand
sustaini ng enhgei nseteartiendgy veaiydl idlgga ntdal ent pi pel i ne.

2.Prlevi oAnaGygpi s StRroifes siimnAEC

A growing body of ssycshtoelnaatrsidndi ypgahga s metiplpd d £dy
shortf alllasbhdbrek 't edhemand and the supply of pro
engineering, and constructionh@hpE@®@)dbddemai n. C
met hodol ogi cal precedents and empirical basel
cienbineer isngr vamydi dnggnpdi pel i ne.

Ear | yDGTt artées mphasheedemographic cliff facin

agenbDaesonal Cooperati ve NCHBRBwyanyt hRessiesarXh3 Pu soe
agency sbhuwmewnsr adRdwurtaed ol document high vacanc
cycles, and i mpending retirements among profe
recruitment strategies were fiinsufficient to
andceasi on[ p.l pArndiencgade | at 8r exp@HRR dRd her ts c®P ¢
engi neer s otpeeraltli osnyss taenmd manage me nandaemnandl i st
modelvi hp -smualttei case studies, the r@&port identi
accelerating retirements, | imited training ca
servi dandupaskaged it splfann dwonrgksb oaosk afno ra catg eonnc y
[ 1.2 ]

More recently, NCHRP Research Report 1008
for waorodki ng terms: what skills will the transp
mul ti modal i nfrastructure by 203®t?2eMhirewg,h an
focgusoup anal ytics, t-dhettsituglyc haloll en gadsl|tleanra tg io
stigmad to the growing expe[ctlaljti on of fl exi bl

Paral l el anal yseshadwye penddiunsitlrayr adsesfoicciiattsi oonns
prigacéor side of the AEC market. The Associ a
Wor kf or cdeb aSuwerdveoyn more than dshi@@ haonBbapeocen
firms continue to carry wunfilled craft vacanc

68 percent of applircadtygoar @ edgseme e nfinactkijl ¢l
aggressive Wwayd negs dheael atdis® ginc srecCouncitlheof Eng
CompaACERe(search I nstitutmpamermdelhodyg gaaonemil ¢y C
senti ment sluabmaryketottghthkhess. dds520Rdnasses
positions for every ddrhgei mgaer itrog ami raeg i aargd waotr tkrf
regi onal demand, and ac[clked]draantaigmeegnetnd ¢ h mgl cagiad
haeedd hese findings: a 202REBbstemn&Loin@mal i Qg

that one in three U.S. engineering roles coul
education, industry, and gover nmelmt] mount a c

Wor kfgapcestudi ¢éasansipsairfeiegyiatmn@g@r but no | ess
Australian |l ongitudinal study commissioned by



progachati onal sduerfviecyiitn go fa nld, 500e00 s p detvi eanl apfrtoefre s
accounting for a 22 perc)emti nigndragasd yi n oovearl d
rates and an adiltbg! prabei Unohed Basees, the N
ProfessionaNSHsa)s vieyosuesd repreiagiesddo favioe ktf o r cei t i
demographic and educational bottl enecks (alth
proprietary).

Taken togetanreal,y stihse eeftfgehdpti ssehe consi stent tF
reti rdermevnetn attrition now eclipses organic gro
Second, skil(par mi call aglnyneinh di gital delivery,
technodxagdershates hiring difficulties even whe
and privmhdeesvdhgaeshe need for integrated solu
practice refommdewmbhhdtabtecobhbrve credenti al

The present study adoptsstakskol gesonsr gy
guantit atemamoddepf plaayyd curricul um a+sgpietcs fi@ cr e
wor kforce pathways grounded in national best



3Met hodol ogy

3.Slitjlakehol der alndemmpil fi inagga tFir ame

A mdulrtaime sampling strategy was adopted to
stakehol der groups i refnlgu emrecirn shugWsasnkdi n gatnoda 6 € n ¢ |
was adequately represented. The target univer
professi onalprlaanidncstuhrgeyv esytoartsen, r a(iini)n ge nagn dh eseuwrsv e
(i ii )secuthdri cempl oyers (e.g., WSDOT, county r oa
prigaceéor employers (cfoinrsmd)t,i ngndan(dv)c omncsadamnmit
researchemgi nemercivgparodagmemdt Aedr bdi thei on B¢
for Engineering andPoTpeuclhantoil oong yf r(aAnBaEST )W eerr ee nd o n s
souricnecsl Wds hgngt onds BRPEL\® d hicreqatsaunmr eAgocdieat, i
Buil dingt hbehfi onal sCounci | of Exami MdCBES or En
ASCE Swashiegton Depwadtmewdt of MHepddiahmse nt sect
CounBegntComnNatniado ciodt yYPr of e s s i(oNSaptEhEcwmRongede r s
Ad mi ni sBoraamceinobner shi p | i sts of professional soc
institutional directories, and publicly avail

3.12nfst rument Design
Two sepaadmieni ssedred questionnaires were de¢

one for practitioners/ faculty. |l tem pool s wer
gaps, national needs asBEesmantsinéendepewsi mC
measur es ipnocil nutdteldp Keewvter eement scal es, 1 mportar
i nputs for vacdrmdyOopeonu ancp eamdiit eme captured ni
on career exits, perceivedantsikond. ghlpes ,adogt ircr
Li ktteype responseeddtoamatshdeéadl poavcti ce for attit
organi zat i[oln6a]l research
3.Bata Coll ection Procedures

Bot h questionomitrtlkset wesiesbaoaf hataininhe wewaeede
di stributed by email to addresses obtained fr

l nvitations wereheethéed faoaeo @an tu nt, avnedrheeiiyn fyor ce | «
contained (i) aaxnfdorj) panogmbéeddedr URBwdirect:i
appropriate employer or practitioner instrume
tracking was disabl ed,nfamrdnanto opne rwsaosn acloll yl eicd eend
demographic categories needed for representat

The survey ftTemai oedAwtpemat ed reminders wer ¢
of week-r2sponmthentfs nad mpleas halescdrosseyng date and
assured confidentiality. To increase reach am
rosters, professional sociemeecdisaposeeds. the su



3.Quantitative Analysis
The analytical-emmdedtxwoye diywant ecdesscad pti ve st
and prioritgynseasakeng with the studydrsi ggotae d of
inventory of the most pressing workforce issu
T Comput ateinctAeadd esc oy e s
Each tykerttem (e.g., perceived severity
skill sets, wuwtility of proposed intervent
Mean sarmaddleevidati on values were calcul ated
average | evel of concern and t[hle7]degree o
T Pri oranky nsgs uoefso lanntdi on s
|l tems were then ordered by descending mea

wor kforce challenges and (b) recommended
T Narr anti eeger adpie@nd esefs ponses
Qualitative comments supptlpireadoraddyi tiitoemssl.

Il 1l ustrative quotatt loen sumwecaers tsvahiyeicreg d at o
i ssrueecsei ved el evated ®avdrtes-me Xieidsisapproac

integration guidelines that recommend wea

findings to enhHdmBde interpretability

Al l computati onBytwesren@emfawd melainblrasr i es. Th
exclusive focus onddlkeacripei vesmetirngspensui e
actionable for policymakers and edumadelisngvi t

3.Qual i aatewte Mining Anal ysi s

Opeemnded surveyamabwpipiold s aweoidne xg wor kfl ow
combined conveniiromrals sliantggmtii $0hii rci phleebp At |l oc at
model ing

Topic modeling aims to summari ze, organize
identifying groups of wocds. (Tbhbpses)ophat ¢taa
the underlying themes presentupear voheed wnaetnat swi t
are viewed as mixtures of topics, and topics
words. This means that each document may touc
represented by a set ofeswords with varying pr

LDA is a probabilistic model that discover
by assuming that each document mixes sever al
is a distri bbubAl ams ocav ggre nvearads.ve model , meaning
generated through a random process. Under t hi
sampling a distribution over topics and then,
from st di stributi omwoandd ffriomaltlhye chogpadsciérsg waor d

LDA | everages Dirichlet distributions to m
documents and word distributions for topics.
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9 Docunt@emdicst ri buti on: Each document i s ass«

di stribution over topics, which is drawn
byw) .

T Topwoa d stributi on: Similarly, each topic
di stribution over words, drawn from anot |
b) .

LDA treats documents as "bags of words," w

l e this simplifies the computation, it als

LDA posits the following generative proces

1. Choowegidast ri butdoommémtr: ther each document
dt heitsa sampl ed from a Diridhlet distributi

2.Genewoartdes dooumbet: For each word in the d
o Topasseignment: Select a topic zd.from the
o Worsl ection:t oiiwwenz,t hehoose a word w f

di stra,buwhionh i s sampled from a bBDirichl e

S process explains how a document can exh

rall set of words in the document.

The challenge i n-aumsginmge d&rDAt hes geneaereateirvse pr

dden) topic structure from ohlder vead | dawe inge
T The topicdfdarsteaa dhutdoonument
T The word distrebohibopic

T The assignment of topics for each word in
Because directly computing the phoasrtderi or d
bl em), approximate infehentel tewhmgques ar
T Gibbs Sampling: A Markov Chain Monte Carl
the conditional distributions

T Variational | nfebasneed: appropthmi zati appr o
posterior with a simpler distribution.

se methods allow LDA to Alearno the | atent
Theumbers (e.g., 0.034, 0.017, etc.) repre:
hin that topic. Formally, in LDA, each top
vocabulary. I n simpler terms

T A highefrfi ci ent means the word is more re
T A Il ower coefficient means the woerd is sti
wei ghted words.

Because the model is fully unsugeardweidsed, I
vey comments and reveal coherent themes wi
eme in advanca.evlen ompencenit rwecrelafrcaacredL DA oH a s
distillingtkeatgéeedbam&si ot of aedandf ul of

l inked back to quantitative survey results



Forepoceaddi ngxt-cwateal ewmiwirred uni grams, and s

punctuatiomaihumedalesses, and WBLWer Straemmav ad
and the r emailne nmnga ttoozkeednesi rwebraes e f or ms.

LDA is a generative, hierarchical Bayesi an
mi xture of | atent topics and ¢é¢actlkerpopitcngstae

involved exampnobgbit hiet Wigbeds$ dxe mplesrpyjpopgies .
that carried a strommgepeadpomen oni ndepdmradentolpy
the topics and reconciled any differences thr
what each cluster represented. Finally, topic
descripti veSercatnikoinn g3s. 4 rtoom see whet her the narrtr
guantitative priorairedoesn NVetbathe gaeetht sonohaj
richer picture of -ptrheorrigas amsisnuge sb eshuicrhd alsi dh c e
diigdd!l i very training. This integration of num
validity of the studyds conclusions and groun
stakehol ders themsel ves.

10



4Survey Results (Quantitat

5 .Elmipl oyer Survey Findings

The empl oyer component of the study receiyv
representsiercd iancrodssNas i ngeponsdgr vadnyalinagn k e t
that includes wbake agéeénkcoeal plowiklud td ot rfa otnt
and geospatial servicesgamomandapae st Coldsancds vel
| a-mel es of r oadwaryo,j entutlst icpulrer emmetglay i n design o
of pwsiecatoe surveying wotrtkatstfadlelwawise .e XTadhmi rmensa | |
organieharaoaéeristics such as size, sector, a
|l evel s, vacancy durations, and projected ret.
technical and manageri al domai nsprdidecipedelei w
and (5)-gemelrayed proposals for alleviating wo
are reported as weighted percentages or means
inded to il lustrateprheri¢egsaecoincgribshiamd I[siod lu

5. 1DémographResporidéeimts

The 47 empl owemerogs m@rmddarestitdry bwdleld ,1 7cover in
of Wash3®Bouoanhdoes and therebyceamtawdsirrug abot h wu
jurisdiFctigiuo@h é) hi ghest concentdfrradmomo mif shespo
Skagit, aonuniGawldiieH dappear mostcl| pruadmigmemthliy .i r
represwasglaso osmmviFdamtk | imgmKi tsap,coOhanegan, an
foll owed by cAdams ,buBemtnen,fr@owl i tz, Grays Har
Kittitas, Pemnd,n@®het bobuen,t i Eksd Masppmeacdg Puget So
th® korridor, the Columbia Basindemasdr ¢hetbata
t he empl oyer f i ndisnegest iroenf loefc tl oac abl r omaadr kcerto scso n d
orgzahi onal sizessadreass Washington

Stevens County

Benton County

Garfield County
Snohomish County

Skamania County Whitman County
Oreille CountySkaglt County

Kittitas Countv

FigbTke distribution of respondents in Was
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As seen ihne Fsiagnpeléeo 2spkredw t he wpu bl B4 oéctbe, 4
respondents (66 percent Ppremrce ant iywnogr kgsom\ ¢ r mpm
departments, municipal engineering divisions,
respondent sse@d@8Aawmerdfacemt )pr i vabtui lcdo,n saun & isnugr, v edyei
firms. whlidy amit mgeous for tedVasbasghondBiiraefyra
delivery |l andscape, where public agencies rem
heavily on private consultants forecprono)] sahtar ex
al leadwwhe analysis to surface cBabtbngegwiuwxiegue
pay bands and protodoawbi éée pt 0t Urbeasseebndu rpcryecsl seast reks
identifiedplbyyenrs yvaitmcleudi ng talent poaching :

Distribution of Respondents by Organization Type
31

= N N w
w o w o

Number of Respondents

=
o

Government Private
Organization Type

FigThe distribution of respondents based

Empl oyer resptdmal efnulsl spmerct rum of organi zat
t eams t oagdrmrddexes da gluhree s3i)ngl e | adf gesns TvOhar 1
employees (15 respondent s -l adr3g3e poerrgcaennitz)a,t ifoonlsl
100500 staff (12 respoedeatpgri & $ t weanmpel edhyee)eesr Mi |
ninespondents, 420 percent) and mhijwve entitie
respondent swe d@ltlh preg gresns emti @ld zewkimpé o @POs i n t
range accountffwespheses madahl nger cedith)at Thhies

anal ysidwoc&kptouwurce pressures experienced by | ea
surveying practices as well as the -dhiiwiisnigondyn
public agencies. Consequently, subsegmueént fin
suggest edoubketheidniteesr preted with due regard for
capacd tsyt aafnf i ng fl exibility across the empl oye

12



Distribution of Respondents by Number of Employees
15 (32.61%)

141

12 (26.09%)
12

107 9(19.57%)

5(10.87%) 5(10.87%)

Number of Respondents
©

51-100 101-500
Number of Employees

Fi gBreThe distribution of respondents based

5.1TRAEdentChfaildde nges

The combined staffing totaledhaeporciegdl|l beng
domidtahtee wor kf orce mix (762 positions, 63 perc
engineering technicians (305 positions, 25 pe
(193 positions,edi@nyiedercaltl)y rempalelsemt alt hougt
(see F.i gluhrre¢d etgikn tngr c h adflreomyg etsh iesmedrigset ri buti on.

First, the sehnegeirn esecrailneg odfencainvdi Ipl aces dispr
pipeline that -aMishamigomn®gshenmhies already str
istatengiwielring graduate were twouflamai shiont W
replacing projected retirements, much | ess sa
infrastructure spending. Empl oyers therefore
management ,dedn d efrvyad graom detshat | engsbheeadplreoes ua @ and
inflate contract bids.

Second, the surveying workforce is numeric
demographic cliff. Empl oyers report barely on
engineers, mirroring statewide |icehsaunude dat a
Surveyors approaching retirement. Because sur
del iof eroyn-ofwagyh td e f i +iutiil an veeohdsrcaltatoinve scarcit
can stall projects | ong mpdboneéi rggi heeprapl dm
of fers | impteg, samsd esytilmdgent s who do enrol | oft
technol oigly wdadarlederrises are higher and | icensure

13



800+ Number of Employees by Category (Combined)

762

700

[=)]
[=]
[=]

w
o
o

305

Number of Employees
W B
Q o
o o

193

N
[=]
o

100

Employee Category

Fi gd4reThe distribution of employees in the san

Thirdan-sii med ergicrhendarciimgh group occupies a p
Technicians perform fi el d oinmpsapiedcetdi odness,i gmat er i
(CADbui Il ding i nfBIrMatpipomskessiggcrasi ngly shape
wor kfl ows-baséeédseédmsar acquidtihtaiton.e cthmp Icd yaenrss wh
drone photogrammetry, biaBAR pgromncdgsicng.,onarmdtm
| eavi nlge veenlt rgyaps behind themcolepbed e am@ame t i me
historically supplied t hmesntvsor ksfuagrgeees tri enpgo rtth ad
talent pool may tighten just as technol ogy de

The retirement profil e dtehpeo ritnende doiya ceympolfoy e
Washingtonds workfoAsesseancems&dv@gluadpab| enage.

onguarter eonfgianlelerciinwgi,|l surveying, and technici
retirement eligibility within the widxwtelfli ve® vy
near |ityhiornde ( 31. 8 percent). Put differently, en
and one in three experioennctehdats tiasf fs hnoernibeerr st hoavn
project delivery cycle. This projraticandlr eltalc
force data showing a bimodalihn alpa&rcgié s¢c ohdut $ omi
the infrastructure boom of t hepeln9s8i0osn asntda tlu9s9.0
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Average Percentage of Employees Eligible for Retirement

31.78%

N
wu

21.76%

N
o
T

[
wui
T

Average Percentage

[t
o
T

0 5 Years 10 Years

Retirement Cateqgory

FigbreThe situation of retirement in th

The implications are twofold. Firdsdt, the i
particularly among senior civi|l e Mmainmegerme nand
aut hori-apgdomal srigndpohsedbti énsite el ongate desi gr
consultant oversight costs, and elevate proje
bet weenyehe Hyieaet out | ookp ¢ 0Os pe sorggoaens tgsa tti hoants
have only a modest buffetr petrumnadd i ssuwhe chi ¢ 0
prog,yraarsd targeted recruitment drives. Small er
surveying firms, which already operate with |
backfill retirements without compromising ser

| f unaddressed, these retifemdnnhg wull agei
the I nfrastructure I nvestment and Jobs Act, m
avail able professional c adpraan ¢ iyn g Hferreatrm ,rpersaesnad
options and accel erateaedrleiecge rsd wrfnda meg dkmwennytd efda
systems that capture dedwghtsbandalrdsoasdstas
continuity over the next decade.

Empl oyers were asked to i weic@atrentthe posit
experi encivnagc apncsisesss.¢ ® nithne Friegsuprosndbe, prtorovent ed
Ami ssing midehgioneear it hg caeweedlr cliavdidlerengMimeer s
most difficult role to fill, flagged by 34 of
acute at thed2enempl oyers agiiwép drl eeahngts)a erieedopg o r t
posidawhoinlsell ewe¢ lengii ynieler i ng ev®abc aonrcg aensi zaaftfieocnt s
(53 percent). -fakehetrtrsgekememgppdlAam@mé evi t h vacan

15



or moretagesesi multaneously, a finding that c
| eakage adarbedrh aemd ||y eweerrasih ifpa cntoodress .hel p expl
mi-dar eer shose¢éeatgers . a Pehbdti esn gioinee yEe@ wis @

experience are routinely recruited by private

performance bonuses, and hybrid worekd amagirmmgngem
similar staff torpuklciscl,y wheneed omgga del i ver
def tbreencef it pensions are attractive. The resul

rather thahageobéswsengheeer stock.

Staffing Shortages by Position

Entry-level Civil Engineers

Mid-level Civil Engineers

Senior Civil Engineers

ition

£ civil Engineering Technicians

Pos

Land Surveyors

Land Surveyor Technicians

Other (please specify)

0 5 16 15 2I0 2I5 3ID 3I5
Number of Respondents

Fig6reThe staffing shortage in the sampl e

Ci winlgi neering technicians rank next in sca
(40 percent). ®Rtesplhmideindrs @apgyg ith@itlewdecbhnrmiengi
commuaoltlye dmee netnsr oiln driamé$ p epgtoigoach chfsi(elid accel er
upskilling of existdesggnecbhiechabesavingpédagikbod
unfill ed.

Lamdirveying sbadesagésegppeaty in absolute
each for surveyors and surveying technicians)

Subsetgarfimaitntelmosms € nsurveying, tholsaebarhat do
mar lkeestpeci ally for | icensadt Rotoof essidgino npalla tlLsa nadn ¢
descriptions. &reevleyiang agre na i ssharlithrokcienngt rpaocotls ,0 fw
infl ates costs and introduces scheduling risk

Overall, the distribution of staffing gaps
career stage: incenticwmesetrotradteaitn a&mxgeerde ntear
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|l eadership dexarepmest af 61 &amd utsarrgye tpead t endeu csah
rebuild technician and surveying pipelines.
When the vacancy counts reported by each o
shortage becomes even cl eareengiAce®rsspodiet 4dn
accedmtr 83 of the unfill ed( 9®at Bi gAllitenh ofusgrhg ef sety
empl oyers fhagqopethihihdveolfrehgei neers (see the pr
did report wemgprcahoyt hgege agenci dsevoerl firm
vacancies at oncee Seahodeptilrof shnesgpgeat at hy
professionals hold signing authority, | ead mu
their absence therefore constraingsoamganiozsast i

83

80

70}

60

50t

401

301

Total Number of Positions

20+

10t

0

‘neel® e :e€ \an ors
il EnO i Eng© et ENO - Techn\© o sV
el OV e\ C Y . eering® L2
e nm._\ev M’\d'\e"' cem® i ine
i
Position
FigdreThe number of available positions in th

Mi-develengi wnieleri nged@caoesi ¢eés onet Ainies if mg ci n
mi ddl ed0 narrative in Washi-mgrteoardosenaqil resmmdr i gfetl
task | eaders and project managerst,dayheir scar
management and design over si ghctc,eltehrearteibnyg naadgdni
departures.

Entlreyv ele ngii nieler i nge®®1 geacaapr esedtntEanp | mayrey s
of these positions have remained unfilled for
cycidlaesdel ay t hat +#H# armappeifosyrokensoswgl needdg et o groom suc
retiring staff.
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Ci winlgi neeri ng t edaahnnoitchiearn s4 1c ounntfriilbluetde post s,

the technical workforce needed to support fie
updates. Wi thout sufficient technicians, |ice
bel ow tdthetratrkevel, raising indirect project

Fi n&l2] w,acaneides | penrdt asiumi vgeuyrcer st,hat at first
modest but is significant when adypsdre tagtae misd e .t h
Sever al reenpphacshartdeven one unfilled Professio

ri ghimMmay determinations or delay construction s
schedul es.

Overall, the cumulediveayeaeantrgolzlhéeémhoe g
threaten f utlwervelgrgawtsh ,dimirdipt ongoi-hgvekoject
deficits erode strategic oversight and mentor
theref or e aonpeeoruastliey sa tmunhubletxippal ned i cnagr eeedru csattai goensa |
accel er axctairnregere drilcye ns utaen,d -edlaadiecee et aahéng mhdoug
wor k, phased r et idreevradnutp,npesatnldwd yesa.der shi p

The duration r eqpuoisrietdi otnos bparcokvfiidiels oap edni r e ct
| abmarr ket tiaghtmiegsrtehadh devdumisat,nisbi guous: over ha
empl d&ref 46 wusabl e )r e pealohnaste sv a(cba9n cpi eersc epnetr)s i s
six months before a suitable candidate is hir
to six months, while only three employers (7
single meppdbudeas snewimohnitnh .o Taken together, th
roudghmMoni rds of the engineering and surveying
at | east emued gfeul Ic yccd pei,t aal del ay that compounds
identifiktdgunesgarlier

Time to Fill Positions in Each Category

Number of Responses

hatt 1 monl\" 13 “‘onths 3.6 “‘O“ms 6+ mont‘r\ﬁ

Time Range

Fig8Tke time to fill the vacant positions in
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Extendeditrieme s especially prevalent among
firms, which |l ack the brand recognition and s
Pubs$ector reseddnmrdereti videédcl assification revie
can add six to eight weeks to the hiring ti me
and start date. Pr i vdadteel afyisr mso, rneepaenawheid eo,f faetrt
candidates | everage mul tad gdlyen aofifce rcso nisni sat ecnot mp
Apoaching cycleodo described in national AEC wo

The operational consequences of protracted
must redistributebwnd&heddsbhafbssiatreadiyng o
ri sk; procurement schedules slip as design an
become mor e decegleln dceonnt roanc tosn,n srud it aint g eexxXpteenrdn & lu
i mpacts utuhdewusgenepi pélthe tatenventions prop

without faster, more, revétabteldlr ecdrucagwaenhgkc c h a @
struggle to deliver on schedule and within bu

Empl oyers were al so-coukiad tthe yf ovi d d a nte etdh & o
planning horizons. The resulting projections

CurAs.shown icnr oFsisg utrhee 9s,anmnap | e ,dharrg anngi z6alt3i candsd i a
staff within the next 12 mont h-$ b hryiesirn gwitnod o6w/

and then more than doubling to 1,455 hires in
transl ates tod2pu4gb6ime®. phei i, 6O vacancies a
current workforce. Because these figures excl
true hiring requirement is I|ikely to be even

Projected Number of New Hires Needed in the Next Periods
1455

1400

12001

1000

800

678
613

600

Total Number of New Hires

400

2001

12 monthf' 23 \‘eaﬁ A5 \Jeaﬁ’

Time Period

FigdreThe time to fill the vacant positions i
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The trajectory aligns with fedmlhrvaelstfmemdi ng
and Jobs pAcectdiiecathsi wdin st raunca itome rdecthdaven alpfd a k

Washingtonés education and | icensure pipeline:
the projected shortfall will wideinntshmgipve | u
delivery phase. Further morwot t hrgeeqarfomimmmd nced |
fi-year horizons mirrors the rAgememesntwiell ghbhdé

replacing departing 6tbtai oy muwudtendc alte thpe Erammes
creating a fidoubtepbaodmenf demabd. and

These projections underscotrer mhandirigemgy o
interventions. I n the short +#eérimeprsagelaensat ed
could help agencies f il | gyaepasr ndoerger egeu ipcikpleyl itnhe
the medium term, sustained investmeontsege uni
technician tracks, and targeted scholarship i
of new graduates doiesdnescdladti eyededmamndher b

Fi gsd@ends yint hemp lzeywe rsscba |Lei kreartti ngs of four c
ecruitment barri eRisg u)Teh €l 0sutsa cr kaet de sb arh ec W aretq u(e
esponses, whil &#&ighug etddhpahabasptbosé ordinal
mportance scores, allowing a crisp ranking o

—_—— -

Primary Challenges in Recruiting Qualified Candidates (Ratings 1-5)

40

gunnn:
ves WwN=Q

Number of Responses

Challenge Category

FigubeThe primary challenges in recruiting
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Average Scores for Primary Challenges in Recruiting Qualified Candidates
4.25

Average Score

Challenge Category

FiglbteThe average score of primary chall enges

Lack of qual iefmeed ecsamdgi datee do minmaamgti nchal | e
Full yguairrteeer s of eddhpoenddretm aafssavf@nviey yel dt ng g
aver age soctohree oonfl y4 .c2abt ¢ gqmoy ntothreas-bhoil e on t he
scal e. I nterviedwhaotmméet shosuggeget idselfievlietr ymosskti
sets (e.g., Bl M, Li DAR nmrgeaneNndi rc@)mpan ¢ nicn emr d
technical acfuaneinngvi tidesgu.d mTehndd i fliintdi ng dovetails
report eidn evatriidiidew re,l andemsgeinnead pcogviitlobes t hat r e
precisely t@asien hsylbaritde sstkisdupppl y.

Sal ary cammetsi tsiecrond at 3. 43. Aitthe utgdp f ew
severity level, a subgdgtoamwnieakrhnctl wWatsehri ngft ornadtsi
agencies and smaller consultancies are strugg
of fered by multinational firms and by jurisdi
rai sed pay scales nt. a$Sevarcal dnhapcod@et ar @o t
have become routine, | engthening negotiation
after provisional acceptance.

Geographiacho®ate aoam of 2e d8l6e bwitd exthi prtead
stacked plot, indicating a bifurcated experie
as a constraint, \EhetrWaist irmwr aaln oo udmsi eéagreagruce nt
of i.weThe disparity underscores the regionally
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pi pelines, as most graduates prefer to remain
centers

Limited experience itnreasilda chi fainc Zatvée®@ largiec aolf a
Resporedepmhtass hate this issue rarely Dblocks i1initi
project execution, when sepnegcinbaenaserdsr s ueXhp act e
hydr onhoodgel bcr n g r a fofpitc nsliizg@banle e quent |l y, empl oyers
internal upskilling requirement than as an ex

Taken together, these results-treirnef oricneditnhg
the primary bottleneck is not simply persuadi
individual s dwhro cad mr eraapti doybdaemadi dofgi tiatems weac
and managerial experience required for modern
challenges will therefore require a dual stra
education and pat hway ounstleyr vdeenptli ooynisn,g whai rl gee tsei d
and flexible work poelalargs bt ddcomgpenheiiromnaneimi
mi-dareer professional s.

Empl oyers were asked to identify the speci
and the patdreainnftdrade se mehrag egliutad | pd elsiswereys ard
execution already eviidert Feé lgdNewhfdigfgtfhosurafhe s u
respondents (36 dpfoimaptg& meaeatcenxperde¢itse as th

needsignaling that organizations are constrail
by a shortage of profreg sh wdamdtss ,c apahd cku lodgd s ,c oroi
mul tidisciplinary teams. Breae@mussrmred oWa snha tnegdt obnyd sc

mu latgiency un(idiegmtaki egseimsieorss atmajpasn dges, and
moderni)daemaondsf or seasoned project managers i
traditobesBhigmaelar®r(oRE)ct MBNageeamentl| §ddder can

Specialized Skills Most in Demand for Organizations

36 (78.26%)

32 (69.57%)

20 (43.48%)
18 (39.13%)

Number of Responses
N
(=]

10
7(15.22%)

0
G\° Mode““g
Wy ar aulic

poict 3

s\ ent
s praty @ wana9e™

puto Su

Specialized Skill

proje

Figu2eThe skills most in demand in the su
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Di gdeal gn c apabdtlhiet ismeacjoanmnga p t uAwet o CAD/ Ci vi
proficiency is required bgyeo3g2r aepnipilco yienrfso r(nda7tOi c
(Gl)analytics (20 employers, 4&mopedddgt) and hy
empl oyers, 39 dperoard mte)ntdlyso Tthiegieanas ed |l desingler p
reviuwtwisd,onnfyl i c¢cta ndde teencvtiicaompnleingarmade wor kfl ows t ha
mandated on most f eder alelny hfalsrhdaeed wphridjee crtesc.e nR
graduates often havdvbhasetli @evi@ADS, Bixppaprsauntedtorriac
subassemblay ds ogreiopdtaitragpas e management remain ni
idepth in undergraduat emacdieboftiuwar. e Lp kekva ges
HEQRAS or2BRHquire domain knowledge that bl en:

geomor pamd ogymer idaanl imdteradds ci plinary mix dif
job 1 f foundati onal coursework is absent.
Traditional designedaommwairno,n by ec srctarragtt,y rl
employers (CédbBrpamad mts) sasexaperrtiitd e al need, a
refl ects the exi st eenncge noefe re gnrga lplr ieasddveadt hes h gt o b u
well as a mature consultandemaghesubbant caot &
relative abundance of structural specialists,

project manageéeenkekbhmsadstdh gt tddi ve del ays i n e:
phases.

Taken together, these data suggesgi hdati ng.
enrol ment will not by themselves eliminate wo
enhanc@dematnced Civil 3D eaonuarlsyeawocrsk ,c e@GIt3 fancdat ok

management modwPIreg exlti dMaaed gReNbhem t AAQB tlintudren gt
framevarek needed to equip graduates with the <c
empl oyers. Carmaaglererre ptpley,s armbchgs boot camps or
mi caroedenti als could rapidly expand the pool C
management roles, thereby easing one of the m
infrastructure delivery pipeline.

The piien chhiagtmenat 3 zes the contextual factor
most strongly shapedtsheil mffruatsu ma ddotuatfaf mgrdp joef c t
al |l responses (33 percent), reflecting the wun
Washi dfgt @om Sound -Tamhsexbdenbtdbgther s oaWSDI®OTi dge
repl acement s. Envi reodn melnd sad seqganddtatonXs7 .rfanker
compli aNaei wmnah EnvirqvbRMEhdbhnBel edESHPRetCi es A
and -seae¢le permitting regimes is expected to i
who can navigate environment arle srteovri aetwi, o rmirtd qguai
Regional growt da pfaunttehmers ZTD.mprpesrecent, signal.
continued popul at i oSno ummidg raantdi osne | teoc tbeodt hi nH uagnedt c
expanding workloads in | and development, road
upgrades.alThe . 3¢ spilecelclead Aot her degpbuméscmose
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|l ocali zed drivers such as seismic meltirodnditnq
in the Columbia Basin.

Other regional considerations

Environmental regulations

Growth patterns

Infrastructure projects

FiguBeThe effects of staff shortage on

Taken together, these proportions suggest
dri ven | e$ @ bnfoayr kaebts ttrraecntds t han by concrete pro
obligations. As infrastructure funding peaks
will need professionals who combine technical
regnpl anning processes. Education providers an
maxi mimpact by aligning euxrreirawlliandweigtrhearts hnegs em osc
on sustainable infrastructmaeageeagult apotycygom
traditional engineering fundamental s.

Empl oyersd assessments oédl ecghi édaogaati per
skills @seseoRngéEeweld) hrasmms poied & dieldadtv eWas hi ngt o
universities and coll eges ar e eruerardeyntol YA pid awd wa
20 organi zations (43 percent), answered fANo, O
competencies upon entewpl Ngarbky (8Bepsamenshar
acknowledging basic technical foundations but
del i wdrsy tiamterdisciplinar-yepdypj saogtvegphnnangemeah
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Are Local Education Programs Producing Graduates with the Skills You Need?
20 (43.48%)

20.0F
18 (39.13%)

17.5¢

15.01

12.5¢

10.0
8 (17.39%)

751

Number of Responses

5.0r

251

0.0

Nes No Pa(t\a\\‘f

Response

FiguAaeThe compatibility of educational pat h

These resuldéar lcioe r osbpoencaiisadgidzleods hort ages: em
find recent graduates famellS ajtativl t Bt AuggCADtoO
who can ex enmoulted |acdagtinM elmrasset mansgkhkedaste or i
controls witH+ djedb etxrt &inmsiivge. oTipe opeuracdeept i var t he

on pr-arcitercteed skills stremgtdeemédz@ahetionabarf prt
infusion of Ci vialdv3a,c eBll Noyaderfokldompgdi W Mined pr oj e
management modul es i nt aewndker grraaclkast.e and ass

Empl oyers wer e ilnivsatt eadf tpoo treanttep eal msshlrut i o n s

usefulnessl®dcapkbaybi gheefrequency diGéepobusio
t he corr espemedainn gs cweriegsh.t efdh r danel t ahp pnrecaadclayedsi deenmet ri
clear |l yodwalou atbil ena , f whwawiacowped ofnar more skept

Enhanced edudddafiiomedriorgrtalms questionnaire e
university awnld egemawet yveuhighest weighted ave
than half of tééhrespophdiemami,astiggomlidfng br oad
agreement thaéeésidgepeondeéengti tastronger surveyi n
to pmapagement concepttsrmrei gelitne ahedlot h.ong
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Distribution of Ratings for Workforce Challenge Solutions

Solution
351 Bl Enhanced education programs
I Apprenticeship programs
3 Industry-education partnerships
=3 Immigration reform
30
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g
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FigubeThe ranking for the proposed sol
Weighted Average Scores for Workforce Challenge Solutions
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L
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Solution

Figuh6eThe average score for the propose

Cl ose weerdhgi mrdent i ceship proigdamat(id.n53Plardma
(3.50). The stacked bars show that both sol ut
of the scale, with relatioakctywd éQw arl e d@mdn dentco
suggest that employers valmMdeaappr emdieteskwhpsh
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j otheady technicians within two years, and part
evolving software and -prargiutlyatoofr yt hsa atnwloa rndesa n sT
respoedtmem as compl ementary rather than comp:¢
By contrast, i mmieghr antairokne drl eyf o romverre gaivsetrearg e
ndf ul of diets ploinglkelnyt,s trieastsdnmeo dmail nirmuwsmp owmagleu e . I
terviews, several county agencies expressed
ral jJurisdictions, while pris#Bt e pfoinrsmag sdii tpe
w score doesognioctali nopbljye catni oind etool i nt er nati ona
agmatic judgment ¢a&aps,agdvenocessiemg fienmhes a

reliabl e str atteetgsghhdreds meeti ng near

Taken together, the rat imoge® rWausghg ensgtt oan 6¢cso n s
education pifelde aww ednsdnise i ¢ allimvivaypaknowl edge f 1|
bet ween classrooms and job sites. | nneirgm actri on
suppl ement al measure rather than a cornerston

h

5 T O oD

co — - —

5. 1DBfcussion
The empl oyer survey paints a ecnognivneeregreinng pan
sdr veéwibmag ket: acute vacancies, | ong recruit
ve are all sharpening demand -tfempltay ment f as
peline can repl edtihseh riaot Roefs ptoned epnrt asb |1 eonc ant oet
t in the interactdam ondehseppbgdpicgpacad s ide:
roni c s hordargeer aandehseelmsibod and persistently
chnical domaimed eshuiitcthg caam hy afreatuy .i ¢
Yet the sameedaampkemgpekabbyfani form prescrip
hi ghadted i nefeheentdpersgeamspnenti ceship pathw
i ndusdugati on)sphaarten ear schampmon premi se: wor kforec
from within the state, thr-onigdontead | prepadatipe!
apprent i c eospheirpast iavhed ecdobucati on feature so pr omi
hanadmksearning modal ities tchlaas ssrhooom etno thhiel Ita balne
reflects a desire to smooth the aeaamdewetre | tad dtelr e
mi-dev el roles that most agencies and firms no
The emphasis on curriculum enhancement ali
recent graduatesd h&etspeprvetgengi nepost often pos

SO )

|
W
p
b
c
t

o T < -

foundations but | ack t-hédinkRi egpbéasiebhalyeagdmdn
fluency needed for contemporary project envir
commu-a o lt yoeugres ecs-enabBEM desi gn, advanced GI S, P
interdisciplinary problem sohwvtngetbkbéyehar ene
upgrade. Contin@fousnafeadivaclorlyobmpards, facul't
calevel oped gamneadi vee@mogageceéssential for ensurin
with evolving industry standards and regul ato
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Mi-dareer scarcity demands a compl ementary

will eventually expand the talent pool, empl o
t mat er.i aAlpiprzeent i ceshi ps, acceleratedrloigceamsur e
are vi ewtedr msl emweanrs fcamr ereegt sitrmifrig aemar lIpy opel | i
into supervisory roles. The survey findings a
cannot s-bkevel ssehbatgeges espwamldi small er consult
propositions that include flexible work arran
phasedirement options to prolong the tenure o

Finally, the relatively | ow confidence in
constraint rather than an ideological stance.
empl oyers see international recidi ememail ada s oan
| ocal demand. Consequently, whil eokmmiegri atlil gn

for ®ipekl salk ijilzled s unl i kely to offset the proje
fi-year outl ook.

I n sum, the emplhogyentdat aarguméotcef this
wor kforce challenge is best addntgsageddvatyh rt cduag h

combmoderouegedcul a, -bmsmedsi ear wong, and cont.i
engagement. Absent such measures, the state r
feder al i ;prf o gwsatmhu cat wrad ent pipeline incapabl e
budget, and to the standbHarpdebbfcsakpegtand re

5.Plactitioner Survey Findings

The practitioner ¢ on9lo7/n ecnotmpolfe,tteo érfeestpuodngs egsn
usually granul ar en giwn edr i\Sas hvaemyd triogn rveo rckifvoirlc
om the front Iniendbe. fTRéPpecmdmertscasnpangr aduat e
rFaohe@éament al s (FolfanlBagd n$ @ wweng dirS hegx g ms t o
nior principals with more .t Warerye mrieswede cade
ery major empl oyment sebtltiicnga,g einnccileusd, i nngu | sttiad
nsulting firms, specialist surveying pract.i
lea@dwhe analysis to probe not only headline in
d retirement timelines, but also the nuance
il gaps, l|licensure barri etrusr,e,c oanmpde ntshaet ieofnf i
oposed solutions. The sections that follow
raj ectdoriiveesr s -asassedt compesehtgemearpast,edand p
recommendations, thereby compl emestichgonhd. dm
and compl edegqrged hwei 888 00of Washingtonds AEC t al e

~ T 0O 9 9 O ® »n —h
- X 3 T o< ®d® o =~ >

5. 2Démogr apRheiscpso nodfent s

The practiwamvneerrwhsealmmpilnegl y composed of <cred
448 respondentisdeg Mt fpyeirncge ngs)e esiediifg Aredgldl hleer s9 4
individual s @0 agxdricamtg) arsedadrctensed | and surv
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respondedt esnuirrnv etya tnggl tseichiengi aeer a nddo ctdeuepth ni ci a
t echmAdiecviedn roles. The remaindhgid3h9 mrasponhes
that, batedtool apefdicoatsitomnstiiomclmdepectors, u
materials testers ma@Glag eanealtystwvdaffamwhopddj ¢écton
classifications.

Distribution of Responses: Your current position:

448
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>
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c
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g
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nee e 0 i C e
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e
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\__aﬂd cwi
Response

FigubvVyeThe current position of the resp

This distriddwtoi kreyr @ ihefmersce hat emerged fro

survey. First, Washingtonds workforce pipeline
|l icensed engineers, even though project deliywv
operate drinkEAR, pamdemsasnage BI' M model s. Seconc

s h arpe aoccftsiuag ivrey or s -adbrsce ntclee offeasrur vegegmg |l ogelmni c
concerns aboutemhnherigs mgd siumrdweehyiilreg tcdeh gorrta.ctlin
dat asetleppavsidee cewngli agerofmgcipweirisgpaect i ves, i
structural weakné&pg eati stehg ttdehmsiegimemtt itdrat e
their most difficubuitb senffdcdclalte omispmrodlutding
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Distribution of Responses: Years in the Industry:
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Figu8eThe current position of the resp

The experiodnde eprpafaicit@isteiaorn dry s&kmpuled etedwar C
professionals. @elary y6 29 pe)s eemihamd stthan t22a ay
in the industry, while an addd ti ontad lyZ2@&B1i ndi
band.-c&aeé¢y peespeapbraéesvely scarce: oamly 81

Si X yeated experience, and aemenr e h2e8 rp rfacrtsitt if
years. This dd terirced regmemibiet greported by empl
confidrhmt Washingtonds AEC workforce is domina
profession during the infrastructure expansio
concentration of seasoned practitionetresr i ends
trends, but it also underscores the urgency o
approach retirement, the state risks | osing b

pace tHhatveentrrexruitment alone cannot match.
The geographic footprwadst roofn grlleyel cgermatct i t i on
Washingtonds ur beamveclolr rbiedyoornsd ysettaltemutdeifndgsi.r eT H &
shows Seattle as the&unourm mraingi n@caisveord talte | vor
pubworcks agencies, desi-gducansohtanstesut aods|
County. Ot her (Pagcecma,SoBeldl ehwwbes, Everett, Ol ymg
and Lyhmanlwsooodr egi ster prominent lwyp,r kr eff| enautnii cg pte
county engineering offices. Eastern Washingt ol
Wenatchee, i ndicating that the survey captur e
Cascades. Border communi toi ePso rstulcahn da,s Ofaengcooru)v ea
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Bellingham (near the Cangadiranm dhbocrtd eorn)a | u mdaet rusrce
infrastructure workforce
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Figu®eThe geographic distribution of the

Small er buwtl ursd teif @eraipipemtra(P@gt | and and Sal el

Oregon; Boi se, | dah)jas aed!| Miass moirrec IdMihreg h a |l o
California, Texaso®ftaatde Al @skan g&Emtgys eooasul tant
sedWashington clients remotely or professional

hdsi med o.cafleedl presence of the term ARetiredo f
identified Hmrvtehe strgpmabmasngrentofc aledritr ees who
nonethel ess mai #tianen radwiss ovwiyt harn pgairet i ndustry

Taken together, the spati @&ld hdaits tWaisku tnigd ro nad-
engineer isngr vamydi Hggnedcosystem is both regionall
interconnected. The prepondeerdamec es toadt ePdusg epto pSuol
project density, but the Iincméughbobbaibégvensese:
that the forthcoming analyses of skwdul d abpes,
groundedsi at pet dype.gt i

On average, each regpppdiorng matgayi 68t foamde
Al t hough that fraction may appear modest in a
by the +mdeadam et iohe nearly five months (& 4.7 mon
with four ukel ¥l &d oespteaefafteeds sfhoorr tal most hal f a

personnel to backfill missing capgeaemietdy aggmd nsstt
backdrop of impending retirements an@& a proje
mi-gli ndyilgit vacancy rate becomes a critical cor
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t heref orper eviiionfdorncges t hat accel ¢hrratuigrhg srt e cerauml ti
HR processes, reargpdtoiywmee nitn tpeartrhsMaiyps, anidst ar ge
essenti al i f Washengt aper ssngrovaendient ga nddbs| icg avti il o n
next decade.

. How Did You Enter This Field in Washington?

319

N
o
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=
w
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Number of Responses
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) (0Qr? ¢ state -th‘\\’\\Np\ -‘m\en‘
B SEe ot ocared e caveer - \\'\temﬂﬁona\ e
e
Entry Path
FigRbeThe entry path to the field for t|
As seen i espPpiogses 20, the Aentdhyowpat hdo ques

Washingt babmar AXEG r elqiuead | ylgmaosthogmeaduates and
imi grants. Roughly 341 practitioners (37 perc
compl et i ng -baa sWwadk hd enggrteoen or certi ficate, confir
uni ver sommesei apdcol | eg-ear eprAsntogphiefrt ngspondeéent
(35 peeretenbted fsomnahhewigrtebgiacnedss, pr oj ect pi pe
guadoflitife attributes exaerterapstofesgi pulall so i umi
Washington vuboedabl sat ar gr-od empvra tnigt ipare sasmud ecsa:

By contrast, caagrmrtear ed atnfges rveo rwkhfogrr oeeg rtamrso u ¢
accedmtr just 68 individuals (7 perdoennlty) ,e iagnhdt
practitioners (about 1 pterareqitt)i.omM hpatmawagy $ ag L
industry and |icensing boards have yet to cap
adjacesuchiabdsonstruction managememtho enviro
could be reskilled into surveying or technici

foreirgn ned engi deereprlsosytea sitdoHtadtis mt ,emi gr ati on r ef
meani ngf ul-tler ne assheo rnteaage s .

Taken together, t hpersoen gfeidn dsitnrgast eignyp Ifyo ra ptiwoe
strengthening Washingtonds own education capa:
numbers but also to hedgé¢ adfgaiwss.t Stehceo nvdo,| attairlg
progsamimca®el erated |icensure fobasedesoncet sia
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ourses for career changers, andoutlrdeamlviemed f
ntry routes without waiting for federal I mmi
Practitioners wesiengbé&egdgr ¢atesenhbhurfgl €é hehe:
ntering the proAsssdem iimoPNaghdeamd Pnst and out
hanfitfwiohs of respondents ( 4l0ewvelpepasintti)jomrsse,| @&
mpl oyer sd own admi ssi oanth aceanrieeecra nbcainedss cwhuislte
raining roleseremawd hadggmasty lorgani zations a
penings that pmroenvgindiuescé s expequienee, effective
raduates andpeepeaefoati ng eathisieytehagre naatr kt.h e

D O

Q O —“+ O

Main Challenges Entering the Field

Licensing/certification

Location/relocation issues

Finding entry-level positions
Meeting qualification requirements

FigRteThe main challenges for entering

Second, although dacaesombod njfadbS7dpmircanée o
regul atory and qualificawibh bacensuse 9. 2ep
l ogistics, anddli8f0cuéengemteenemagr tf or mal qual.
FE or LSIT papragoecmpa cectrieodni,t eod speci fic cours
obstacles are particularly acute for career <c
t hmtevepuesri ence does not map neatft k. onto Wash

Location or reledatri ohei semasnaagoat 1l per
nodtehat malneyvelntrroyl es ar e ocsan areenttrrogptodd tiam hair ggeha
financi al hurdles for gradusteebupdefedshyna
family ties el sewhere. e@mmwbarlddlyy,t or ucroanlv i angceen
relocate despite offering competitive salarie
Was hi nlgd mm® & et .
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Taken toget her , -ttiheer edda tian tcearkvigeanhtoi zoanti. e bAva It h e
expanding alueavheldtmecleeemshiyps that convert to p
structured graduate rotdwoohd, absdrbupewvgsaead
reduce the bottleneck at thg betvtedm cft rtelaenl ¢ a
' i censur er gcecg pewecvigmytadndn onal sebpedae leacac®dt,i am
housi w@arfeer e&aamley sr ecgohudgdlh r emove barriers t
esh talent from entering or remaining in th

5.2TBAE I denti feised Chall eng

Practitioners were asked how-oay omarck .unidlree
responsed hcaotn fliaabmor s hortagress@aurceadti MmMeo Y gn ia
direct ope(fae¢eée omiddgnuctrderazszefd i ndi vi dual wor kl oad

consequence, cited by 625 respondents (68 per
project portfolios, compressed desidgn schedul
conditionshasseceatrett i ntermoureatwes hahdgpeof

Impact of Staffing on Work

625
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=]

Number of Responses
w
(=]
o

N

(=1

(=]
T

100

Lects o
x0)ec Ly conce
\nerea®® pelay ed? quati™y

Impact Type

Figl2eThe i mpacts of staffing issues or
The smed¥mmdquent i mpact is project delay, r
(52 percent). Del ays ri pgplieppiungraepcevrindgremernt 3 |

deadl ines, whidl equadantagteasntcd anustees t hat er ode
rel watelde finding that 378tuesepdondewhsw(rhR pbec:z:
could not staff addjieaoparadki aismrdg gnmelmmst pe ln his o

owners, this translates conost smatilem bidserf @
represents | ost revenue and reputational risk

Quality degradatMioor dlhan l4OdOdmprlazt geddi oner s
concern that staffing gaps increase the |ikel
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inspections, or rushed submittal revi ews. Suc
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mat ure asset deterioration -bDet mbthetry algieasb i
ot eomgmai ntenance costs and | egal exposure
Finally, 331 respoenddeanursr € 18t6 @\eameteimiaen | assnp &
|l e overtime temporarily boosts throughput,
ating a feedback | oop in which understaff.i
bl em. Col |l eetpiov ¢ley, i tmpdesnagpdsosylcfirr mlao ratte ves
ts, schedule risk, and institutional knowl
cation, apprenti ceisdineec ommean dead tirseradhaoppsi enc
Practitioner narratives sharpen the statis
re, in Tthellelsdbmpettgkesfdo the most damage.
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i ew, peer checkusg, aanwoskt eadeaspeetibaing
raspgrraugcrtaMhen experienced reviewers are str
tical desi gn as,anmpdoofonrsmagmc eu nicthearhd esnlgiepd t F
struction. Equasipleyc i hd d izeerdi andbeeodsitgloict i on
ent. Compl ex tnaosdkesl isthugovhe | @sp nreynd-s iptheagsimantge, r iaan
i fication demand practitioners who can nav
ui rements; without them, firms defer wor k,
orb costly schedule float.

The cascading effect surrfewxiesw algad knl a gis .p elrc

ernmeend hatepboatfing gaps | engthen turnarou
eroding confidence in statutory edéeadlti nes
ufficient field oversight invitemsestewerk:

recd efdt d mtatr t hedwhwneer dsateexnpte ndseefr enc tsa f elt g v a
ks. Collectiveldgovethaidgld duthael iqtuatnitv @ aitn srieg H-

reased workload, project delays, and qual.
not merely an HR issue but a systemic thr
rastructure delivery pipeline.

Practitioners wéhe coempeteocgl! galpsut hey ob

aduat es. Fi el dt ke pleirg te,n cvei (o mé 24 +4hrévensr pdosrodoef n tt s
mpldenti fying it as(dsde mogihermdideadbisdomhadé

concerns about project opelagwpuandr gutad i ¢ gyndtampl
permitting workfl ows, and inspection protocol
into buil dabl ee ptleacnhsn iacnadl dneefneonss.i b |
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Critical Skills Most Lacking in New Graduates

Project management

Field experience 624

Skills

Software proficiency

Technical skills 387

0 100 200 300 400 500 600
Number of Responses

FigRBeThe critical skills | acking in new gr

Core techniedacalc osnkdi I(13887r areksponses), suggest
knowl edge in materials, hydraulics, and geome
graduat es -woornlfdr otnatl erreaanices, codes, and interdi

rel apedimaetbagement acumen (314 rleswelnsersgi.n éAd 1t s
expected to manage f ulelmpprashiezct mpacrotpaersce pofacda

awareness, schedul e | it erdaccoymp eatnaln csiteask ethtod td ea c
path teatrlreeermirdl es now in critically short su

|l nterestingly, seodheoaotherodategociyesr@l43
not meaingi tal skills are abwndantAD raantdh eGl,S biass
uni versal, wbdkbandbidrmtdtegmpatri on capabilities t1l
under the broader umbrellas of field experien

af feedrhmat Washingtonds educat i omo wpri pced mmlei amucse
i mmer si ve ntemga @t edepl g orcwtpisgione mreojue aites cWwii tem
del i vamabIlmesnt or shi p arrangements that expose
realities of modern infrastructure delivery.
The same pattern of skidilh gapentvhgtr apuadtti
mi r rocattdndugh in a diff édaemobgasdeedoprmdgssi oda
establ i sheAds isnhotwhne ifrih emhidg lersgp ohd,enw s wer e aske:
competenci es ftohlhimigs snorsd iod texperi enced engi neer
again on the organizational, rather than pure
flagged by 558 practitionér g woi rodi enatrien gl etcraate
profession frequently | ack the ability to men
negotiate scope and risk with owrmmearag eanecdhtcont
capability was ciutnedde rbsyc 03r2i 1n gr epseprosnidsetnetnst, def i c
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cost forecasting, ancdo nsptea keenhca ledse rt hcaa o rbdeicnoantei oc

transition from task | eads to project directo
Leadership skills 558
Project management 321

Software proficiency

Technical skills

0 100 200 300 400 500 600
Number of Responses

FigRd4eThe critical skills |l acking in experi

Di gital fldteonclyagc:on2t3iSnuper acti ti oners pointe
prof idcmoesntcyof t en adwvamrde@igSi anhl Bsicrsyl atri chny dr
pl atfoAm&B8Ber eported gaps in foundational tecl
areas stw«alr bon tceosmicgretebasesi bredge anal ysi s.
responsedhatvieamgevity in the profession does
| eadership, managersikall | sordeenamnldweidn d yt ¢ oldraiyd s |
projects. They r edarfeoerceupshkd lIndededdgr fgohriopmriadmasd e n
PMBIligned certificatéshabandespfvebaereahoengcam
preparing t heamdt oleénviddlr ¢ ¢he@ehpné dger s struggl e t

The attrition calculusdtepelyedi b phactdem
wor kl oad trends documeRetteidr etneedndileghiedasit ,t ftii ¢ eah
respondents (54 percent), reaffirming that th
not voluntary turnover to compeeengpfofemssbanhn
will exit permaneafbgewiFigumeeRé&poext tthe r et
hypot hetical ; ni tamosga mloirveed hiamt éamtt ifo of t he su
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Factors That Might Cause Employees to Leave Their Current Position

Retirement 491

Location

Lack of advancement

Factors

Workload due to understaffing

Compensation 402

0 100 200 300 400 500
Number of Respenses

FigRbeThe main reason for the engineers de:q

Among-reonrement factorwatslite mpemismdntonma@trie\s:
selected by 402 practitioners (44 percent). T
salary competition and suggests that Washingt
remain vulner abl-mart @r npsofadeohéli tn@au td yj thriigshdi ct i ons
premium pay.waGhes woibnkdhuocaedd by understaffing (3
34 percent) . Heavy overti mer oadni dn ge x poabn dseadt ipsrfoajc
accelerating departlualear kbat further tighten

Career development also mattwaisdentaicki ed &)
229 respondesi gngahbatwgiglaend mta)e,r anahi es and | i mi
to pmapagement r olceas ecean pdroifvees smiochal s t o seek
industries. Finally, |l ocation considerations
mi nor role, indicating that f oor Ineoasvte einsg idnreievre
by conditions tihlatpr iger®igec atphh yt lad ojne@b

Coll ectively, these drivers suggeesitr eamemu! to
knowl-terdagrps fogrt amsapt ur e i nst marudtsepoonnasli veex pceorntpi esn
structuregareestamtmiidi on; wor k|l oad bal ancing
profeapacity planning; and clearly articulated
training -ao dkoeerge edraripoyeecrts engaged. Absent suc
Washingtonés infrastructure owners and servi ci
simultaneous departure of veteran expertise a
needed to repl ae ep rtdigddicveex pye rptiipsed iinre .t h

5. 2DBfcussion
The practitiomandsnodd shegenmbdiort oscgnal s reco
empl oyer s. R eesdp omareknft sr adee pd tcrdaxciarpeadc idry ,t lItra@ea bfi 1
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contidandtyhe interplay among those constraint

deliver infrastructure projects on time, with

CapadcSittaf fing shortages are pervasive acros
roles, and their operational effects are i mme
up, and construction oversiglotr ko et ommchplda s
The work therefore shifts onto thedighhouwlfder s
practitioners |ink their intent to | eave dire

undsetraffing trigywerandveudli imey flad prseeisnf oirtc isnegt s
cycle of burnout and further attrition.

CapabimThetygur vday pexposd ent mi salignment bet
and-odnaey j ob reqtthrecents. pilmewi gi aceatses udgfei c
expericeasaudstamd idghpshanecoreetechnical knowl e
promaaoatagement skills. That disconnect sl ows o0
remedi al ment or i ngdelainde rwwi dlemtst It ehree qokr otj leactt s h ¢
created. Crucially, the eaprdeheirl ihtiyr egsa.p I esa snoonte
themsel ves acknowl edge shortcomnmage memt| e@oadeart
suggesting that the industry is promoting tec
equi pping them to |l ead teams, negotiate ri sk,
projects demand.

Conti.nhet most frequently cited reason for
retirement, confirming the demographic cliff
respondpoplseenh g e X iatdaotrrhcee i n t he nearwilkkm, an:
coincide with the very years that federal I nf
further t hrceaarteeenre dc hbuyr nmi dnearly half of practd.i
hi gher pay, dmdud dgwcamimemenitt @ r ospect s. I n sh
not only a quant-cbanhtveushatsbah!l qual headi ve
knowl edge and manageri al capacity.

Taken together, the practitioner evidence |
chall enge cannot be solved by focusing on a s
educatilmealt esr @lssenti al but insufficient if
competence; | ikewise, wupskilling incumbent st
succession pipelines are si mul t gmoedoeursnliyz esdt r e n
experienti al curri cul ar;e ssitdreunccti uerse dt haaptp raecncteil ceer
| eaddresvleilpppment academrestfadrf ; micadlmprekad i ve, p
compensatiomet iampameithsaaead f aci |l i tatef kkenrow!l teldeg em
pl ausi blse abotuhiez ithea@ ent base and safeguarding t
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6 Opelminded I|IawrsdogoiViizcsl el i ng

I n the preceding sections of this report,

empl oyers regarding the challenges associated
on anal yendagd orpeEistpmise smodel i ng techniques.

We begin by visualizing the responses thro
common words. This is followed by word clouds
we present the results of topic mododlitrmhe. fFind
and offer interpretations grounded in the res

6 .Clhjlal | eWgebkf Denwceel o p ment

6. 1ALt ractRen@qiBExipeg i Brnocfeeds si onal s
The resear el Whnetstumingas kchal |l enges does W
current state face in attracting new professi

Word Frequency Analysis

Figure 26 shows the 20 most common words u
27 is a word cloud depicting the freengdeeedncy an
responses.

Top 20 most common words

175 A

150 4

125 4

100

75 4

25

FigR6eTop words frequency graph
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1 qjthlnk
req CT“t ssssss 5 g%
2z e ki S ] want
regulat ionYou e jSalarys ;"U ‘Sz‘ﬁéi? —~
compensation $o | o
living high see opportunities,., dont vworkine (*"7ierese hgard  salaries
FigBf7feWord cl ouenfdreadmrtelse onpers
1. Economic Pressures
iCoot 18 ) w{ hgB) @hlldp uDH{ HH)0o 6(t 3B )P peedrirt h
the highest frequencies.
T The domi nasaoelicodissthié r Ms nggests that econon
pressures, particularly the high cost of
9 This finding directly supports the idea t
financial <c¢challenges due to expensive hou
expenses.
T High Iliving costs put pressure on empl oye
packages; otherwise, they risk |l osing or
2.Compensation and Pay | ssues
fiPa g( 8 Zic) o mp e noqd Ht0s) & Indd rL \Bil) oo 2 Fh) i, gd(&Lr2 ndi cat e an
ongoing conversation about how professiona
T The menip &w nfid ofmp e ndg &tfil@ct s concerns that
may not adequately offset the high cost o
T Wor sigclil cAsnfihi gdsairggest a perceived gap or
expected wages and the ficmasnciaale amsal i ti e
Washington stalk ek®e atctl luaed) .ng citi es
3.Wor kforce and Professional l dentity

AEn gi né &mMangi n@e7rn g f e 0§ B Gphrad fse 6(sd Iwmade e r
(2Z)t,udbed N O YPOPi nt to i ssues related to b
retaining existing professionals.
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T The fr equenti mpipmeaddedasygd en@oedrnifnigr ms t he f ocu

professional community in this field.

T The i ncl ussiuocnlis baisd @t st arcdaenrdi cat es chal l
in thedmeweprimnfeessi onals may be deterred
the perceived | ack of c¢clear career progre

T AProf esosminfgm alf £I6tsiieoniant o t he overall ident.
wor kf or ce, reflecting concerns about both

4 . GeographicaSlpeaxand it aRteef er ences

AWas hi a(@4 Se)t,a(t7efie atof 2@Wa( 28)ound the response

specific geographical cont ext.

T They confirm that many of the responses a
Washington state.

T The memMEiadod |l ®fng s mathi@das hi agndenr scores t hat
centers with particularly high living cos
focal points.

5.0t her Rel evant Aspects
Wb rok 7 Al)aa(kb fi)nd wé 2 Bityea( M @4Jd nuance to the ane

9 Womwm&nifdl ndwwerc mmon, indicating that i ssue
wor k i ttdqhel fcoampeti ti ve dynamics within the
T The wWoatdak ght rel ate t @ aa | merktshdfvfeidc isehnotr tja
opportunities, resources, Or support syst
q iTeochoul d suggest that there is also compe
sector, which is known for ofifiégri bh@l atntcrea
options, further challenging traditional

The word freqguency analysis reinforces and

identified through topic modeling. I n Washingi

T High cost of | iving acnrde aetxep ean sfiivnea nhcoiuasli nsg
demands hi;glhenetdahgritdat traditional engi
provi de.

T Compensati oammr edias ppargintiifascant deterrent, a
may not see the financial incentives need
professionals -mayi hgaovppdbdotrumbieties.

T Pipeline issues and puotédesi compoudent hey
challenges in education, training, and cl
from entering the field.

T Local economic conditifornemabmao miomg eitn d u s/te
tech) exacerbate these challenges by dr aw
compensation and working conditions.
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Together, these factors paint a picture of
retention of .Tehniga nmeselrtiinfga cteatleedntc hal | enge t hat
solutions in terms of salary adjustments, edu

TopMocd e lAinmd ysi s

Topic O
This topbccponcatness about compensation, exp
requi remantreflletctcdulustrati on with the pay sc
t hat professionals might | eave for better opp
0.034*"] evel"™ + 0.034*"pay"”™ + 0.017*"wor k"
0.015*"people”™ + 0.015*"professional"™ + 0.

0.01l4*"experience"”
Original response: Hi ghly paid I T profe:
the profession for higher pay.
Original response: experience in broade
Top Ter ms
9 Alkevelndpalyave the highest coefficients (0.
9 Ot her stmemd rwonmndgifield, 0o Aprofessional , ¢
These words s uaggeustt jdibs duesvseilssns compensatio
expect amt iaomn®engineering context.
Link to Sample Responses
T AHighly paid I T professionals cause many
payad ches thep@amamasiiesseéenodal
T fExperience i nabkeadkpeariadigded gning with tF

Topic 1
This topic revolves around the identity o
concerns about professionalscomdasati on, oand
certification play into it.
0. 058*"engineering"” + 0.027*"people”™ + 0.0
+ 0.023*"engineers" 4+ 0.020*"expensive" +
Original response: 1|1s it a trade or a p
the other? Getting students to FINISH thei
Original response: Licensed designers d
Original r estpatnes epr ofjheectisn can be | i mitir

Top Ter ms
9 ABginedNi. 9&B8) i s very dominant here.
T Other reldebawnt!|l wordengineers, 0 fexpensive
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T Menti dpeopl e, &nfidlwanetg,gce s to na hfuamcans i ndi vi du

aspects of
nk to Samp
it a
dent s
ngi n@easn
Licensed
eo,pkami ne
Topic 2

This topic
particularly

-

S
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— —

=
_81 =1 81 0w

e
ho

0.
0.
+

056* " housi
025*" engin
0.016*"cos
Original
potenti al
Original
Washington a
manufacturin
positiLosnst ke
makes infras
Original

Top Ter ms

T fiHOu s i(n0g.o0 5N s&ama@® .ohdDO)
appears

¢ fNCostad & 0

trade
t o

engineering.

| e Responses

or a profession? When does
FI NI SH t heiRefcleercttisf itchaet ido ns/cdue
@y profession vs. a trade.
dewaminet s doainm tPtohsesiirb | o/o ntpoeut ci ht:«
eansd professional boundari es.

mphasi zes
usi ng

regi onal (edpecially
costs, job avanbahekr sy,

+ 0.
ng"

036* " wor k"
+ 0.024* " new"

+ 0.

+

030*" wa
0.022*

ng"
eeri
-

r onse: This work 1is

esp technic

response: The biggest challeng
nd Oregon that wil/ require enq
g companies such as Boeing, I n
rot at e. Manufacturing drives
tructure jobs possible.
response: Hi gh housing

t

costs a

stand out .

frequently (0.029), indi

T The pr efslemmcke, Gahidpewpd g greesgisonal sabhl henge
high |living expenses.
Link to Sample Responses
9 AHIi gh housing cosDisr eantdl y dnvranfod reaprolds diss . ©
T AAttracting businesses and clients to Was
companiesé eliminates engiThiees iinmg wiotsh t i o
Wa s hi n pteforpd ed a.ddk A
Topic 3
TopifccBBses on compensation issues (pay Vvs.
industry cycl es, and the challenges faced by
0.076*"engineers"” + 0O0.055*"pay"” + 0.019*"
0.017*"l ack"™ + 0.016*"washington" + 0.016%*"
+ 0.014*"state"
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Original response: Tradesman make more |
responsibilities. I can make more money as
Professional Engineer in Chicago. Substant
responsiedsd iwgr aendTHe wor kl oad expectati ons:s
everything and anything for the same money
field and want to work remotely.

Original response: l nconsi stent state f
freezes and | ayoffs soon to foll ow. |l have
beginning of another now.

Original responsePrRédteasismiomg| Experience

1.Ret i rWanveentRarge portion of Washingtonés
approaching retirement, and knowledge tran:
municipalitieMrandiPsmpani es surveyors ret
l osing institutional knowl edge and experie
efficiency.

2Li miteddVamaehuant i b al roles can somet.

for advancement and are often eamackeands f o
professionals to purRee ogmp aiiVio u rhiGtaipess t e lusce

recognition programs, experienced surveyor

satisfaction and increasing turnover
3Technol Bgwi m@antd ad éSomeolmuni ci pal ities

budget to invest in modern surveying equiop

among professionals who prefer working wit
4Wor k|l oBdr aaVidit hAf ewer surveyors avail ab

face increased wor k|l oads

Top Ter ms

T AEngi nd&Ar. Y 6) has a signifipapdl F5H) gher

T WordsAilnkwestry, o Aopportunitie®sggedgit i cens
wor kf orce and car.eer advancement 1| ssues

Link to Sample Responses

T ATradesman make more money t hanReefnlgeicntese r
fipaye nfigi he e & v.d0s i

T Al nconsistent state fundingWatghés wbdr dbr
fist adogf or t, Wnafiddi e s

T Longer response about fARetaining Experien

retirement waves, knowl edge transfer, and
Topic 4

Topistcrglngly concerns the high cost of |ivir
its i mpact on compensation and workforce rete
themes regarding hous.ing affordability and sa
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0.173*"cost"™ + 0.165*"living"™ + 0.093*"hig
+ 0.020*"area" + 0.015*"work"™ + 0.013*"wag
0.012*"applicants"”

Original response: Competing with start
that heemofel Wgrk policies makes it diffic
Retaining experienced professionals is dif
l imited salary increases and someti mes tit

Original response: Cost of |living

op Ter ms

ACos( 6. 178N i wAin@.glb65) dominate this topic.

AiH gh, 0 fAicompens & dtotnk &0 finovrgde dgo®tifimg t h e me
in specific areas (Seattl e).

Link to Sample Responses

T "nCompeting with startups and software eng
new professional sé |ITiineist eddi reseackttl ryg fdinhtcov efia g
fic 0 mp e n,soéa t & _odneds

T ACost of | iPvriencgios erleyp enmattecdhes t he top term
clausion

T Toplsc responses highlight 1 ssues around p:
T Topifomcluses more on professional identity
T Topiics 22bout economic chall engesl gveolusi ng,

factors).
T Topieamphasi zes compensation versus respon:
retention.
T Topizerdbes in on cost of living and high

1. Economic Pressures and Compensation Chall
f High Cost of Living
o Topic 4 shows domo(sl.hlt73We iddakgk'6 5 or wi t
addi ti onal" he,hgplchoansp esyi goarithei aotht | e
ol nterpltetwashindgspeacsahbht gl i eadrtblaem hub
the steep cost of I|iving creates sighni
experienced professionals. Companies n
compete with high housing and | iving e
new talent .riLerkeevd sper,ofeexpsei onal s might
increases are inadequate relative to |
opportunities el sewhere.
1T Pay Disparities and Workforce Retenti on
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o Topics 0O and 3 both "lpiayekpeghdmrdbe i mpo
"engiwethsfelatively high coefficients
ol nterpFetedbaok: such as fAHighly paid IT
engineers to | eave the profession for
that ATradesman make more money than e
professional s 1 n Watsihdamgnotn dmlcy fsrtdnm f
traditional engineering sector but al s
do not always align with the cost of |

createseagadumpd @bl em:

A AttractingPoNeewmtTiaalenetnt rants may see
not provi de tstadcrotanpregyistahl vaeahl oesser noaft i v e
i ndustries or regions.

A Retaining ExperiLoemged mr avfoe kKiresn anlay :

compensation does not i mprove commen
and increased job demands.
2.l ndustry Dynamics and Funding Instability

T Economic Downturns and State Funding Cy
o Topic 2 incorpdhausanygli ingt g'@mtadd as
"st"avthe | e Topi'ci Bd, uthsotptpyoo it Winii d,§aeske d

"st'at e
ol nterpRespbneas point to regional c hal

| arge manufacturing companies (e.g., E

funding result in cycles of hiring fre

instability affects mtiibg | ocal engineer

A Reducing the NWmiséer i mfki Phgs iptoiod no:f st
the field |l ess attractive to new pro

A Il ncreasi ng BExopberlinesnecceudr ipiryaf essi onal s
which can | ead to a brain drain as t
el sewher e.

A lmpacting | nfrWistth ufcd were ®Paomp ercitess wi
during economic downturns, the pipel
further discour agtienrgm bcootnmmietnmiernyt ainnd t

3.Educational and Professional l dentity Con
T Certification and Professional Boundar.i

o Topic 1 is wei gltued emmegai vnigel@yr 0'dio®, Jwyiolr d s
andengiakeng”" with gsuwaclli waes i"heex ptetnrsmsv e

ol nterpiTbeasampte responses raise funda
natur e of otshuec hp raosf ewshseitohner engi neering
f ufl Il ed ged dparnadf ehsi sghhd ni fgold i aolwli enngg e s :
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A Completion of Certi$icaggloas Degreget P
students to finish their certificat.i

talent into the industry.

A Knowl edge TrConnsnieenrt sl sasbuoeust: | i censed d
unwilling to train competitors indic
professional development, which can
a robust professional communi ty.

A Perceptionl fofprichepddteilvde engi neers pe
as fraughdaf rmdmhunclseusers prof essi onal k
advancementotolpeyrmanibe edet erred frorl
i ndustry in the first place.

Merged I nsights
By linking the insights from all topics, a
Washington .state emerges
T Economic Phesshurgehs: cost of l'i ving (Topi
compensation packages. However, | ocal I N
t hat engineers often receive | ess pay rel

(such Ta®r trades) may offer more attractdi
demanding rol es.

T Funding and | Tdestimyst €gcl ety caused by
manufacturing companies and =erratic stal

chall enging economic environment. These
unstable job securityhuiwlhd cd -tlieorynd luyrorn! kaohreodr ec
T Professional Pipel iEllaacandonadenhut gl elsssa
demarcation of wh at it means to be an e
| andscape. Wit houtprae psatreeadd yn esw reenatm aonft sw eolt
pat hways, the i ndustrlyenstt rpuogogll.es t o rej uv
T Overall Thenp@actombined chall enges mean tl

mul tifaceted probl em:

(0]

0
Summar
The
in att
T Hi

At tr adeaw opmr of essi onal s may be di scour age

competitive starting salaries, high | iv
identity.

Ret engBxipoenr i enced pr obes s visnesadofsf incaiye dteav e
compensation adjustments, job insecurit
clear career advancement paths.

y

topic modeling results collectively in
racting and r dthaei Mfiand opwi mfgessi onal s i nc
gh living costs that put pressure on s a
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T Economic instability due to downturns in

funding.

T Competitive pressesueth Theom otrhersyeotfdrsi

compensati-binfandawanmnc&e.

T Educational and professional identity i ss

pipeline of new talent.

Addressing these chall enges may require a
salary adjustments, strategic investments 1in
funding for key infrastruct urehemwoijwe twi.e W hadfs
engineering field in Washington state struggl
retaining experienced ones.

5.1CRha!I | BlnmeascSt afhfort ageGurornPrnchect s

Word Frequency Analysis
FigwBsédois the 20 most common words wused in
2is a word cloud depicting the fregqueredy and
responses.
Top 20 most common words

140 -

120 A

100 A

80 7

60 A

20 A

FigR8eWord Frequency graph
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" g'"P Oy" issue .

surve 2
wrumgSklll g

S

u

detailed

en

tech

load
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FigaeeWord cloud from the responses

Key Themes Emerging from the Frequencies

1

.Hi gfhr equency Ter ms

o fPr ojoe qtlek6)o,g (il \Rolrdk, ( Hifr ®)joe qit6eR9 i, n de r(i4Mg

all appear at the top of the | 1isetd conf

overall project delivery, design task
o Ot hnet atet mSt @ fif 4i6epl, d( ABn st rou c(t4ndojna g BOme n t
(4 1task $i( DY i, nodieg(r3s6) hi ghlight a strong

S,

e |

resource and managemeoh teplkoitsal asr wel

Projaemd@asckr i ent ed Language

o The wprdpgexdadisk amékBAppear throughout,

i r

i mpact on mul tipl &athypgeées ngf frreosmp dresii lginl
construction oversight to quality contr

o Tersnsc lid rassfot i( Bdr) e vane(w2ib) 1 mply that de
technical or specialized tasks (e. g.,

t a
P

conducting peer/ design reviews) are par

.Themes of Capacity and Expertise

o Wor ds sluagchk( d st )afio nfi( fegk)p.e rofl & et b id i(tly3)

underscore not just a shortage in headc

expertise.
o AMTechai €a0Quadnidt 3f6) suggest that some
knowl edge or quality checks that are

r ol
di

o Menti olnasogo¢fl @G oramldg X 0) projects reflect
specialized projects are especially sen
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4 . CroBsnctional | mpact
o Mai nt enddichgs,peéerc ({ ikdujrovefyll el mmdrlil) poi nt
the wide vaffiemyf iodl d askrsveys ottochadtel i ver

are all Il mpacted by staff shortages.
Overall, t he fr equbernoteds adali ynwpiastr ewedlechni
management roles, with repeated emphasis on b

TopMocd e lAinmad ysi s

Topic O
0.087*"projects"” + 0.058*"work" + 0.057*"q
0.035*"ability" + 0.035*"tasks" + 0.035*"0
0.029*"pl anning"
Original response: Quality control
Original response: Everything.

Top Ter ms

1 APr oj ,eaviois kg ufia,] amtafy nt e KGaabiii ¢l & &fly kosf ff, idcadn a
i mpa,ctp €fd n.nd ng

|l nterpretation

T This topic centers on projects and tasks
iQual ity)camdromlai nt enance abfiflaorttisioc efhae e m
fipl aninisngggests that ev-easadmphasbhragi vesp
suffer from staff shortages.

T The sample responses confirm that respond

and the overall planning/office tasks as
adequate staffing.
Topic 1
0.127*"project" + 0.086*" management" + 0.0
0.043*"technical"™ + 0.042*"design" + 0.041
0.026*"civil"™ + 0.024*"bridge"
Original response: SI'ightly longer proj:
Original response: Civil site design
Original response: Traffic Engineering

(permitting)

Top Ter ms

T fAPr o], edndfn a g e Weenigti n,e @oir ktgefc h,nd efa,idgg nfa |, Yos i s
fidevel opcmévibtl i .dog e

I nterpretation

T This cl usteenrgifnoeceursiensy oannd appépésti mahagkwm
civil/structur @&lIri(dogewabdl Et mgeicrhtna sctad it he
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complefxidcdgrtain projects that are stalled
or expertise.

Topic 2
0.141*"construction" + 0.046*"field"” + 0.0
0.038*"engineers" + 0.036*"delivery"”™ + 0.0

0.026*"documentation" + 0.025*"water"

Original response: Topographic and boun:
capital i mprovement projects, specifically
preparation and processing phases.

Original response: Municipal drinking w
i mprovement s

Original response: Doc-WQeeTnrtaatniionng oAfd vDaensc
Ski-l hstitutional Knowl edge

Top Ter ms

T "iConstr,utifedsdfad ffai, e migi na@ei 9, wexipyer i @ nced
fi ns p e cdtoicounme n dwaaft.ie n

|l nterpretation

T This topic feebdvasdaconstsrwcch iasn saictte viin
field mappi negx,p earnide nechnesdugeimggesea@it st o hand]l
speciali zewatbaarskst émspy. , There i sral ong n
anddocumedt mpi pyhnhng that expertise must be
staff shortages hamper these efforts.

T Theampl e mnesdponsese the need for experienc

training for staff, especially on critica
watreersour ces.

Topic 3
0.179*"projects"” + 0.084*"work" + 0.044*"d
0.026*"1l arge"” + 0.026*"capital™ + 0.026*"n
0.023*"shortages"”

Original response: I work a public util
design. Staff shortages result in project:
consul tants.

Original response: Field work

Top T:er ms

T APr oj.,e@viois kd ria f, tési trifieg¥ 1 fed Gft geceafp,i dn &ino

fiengi hesdibg t ages

I nterpretation

T Similar to Topic 2, there is emphasis on
reference to | arge or capital projects. S
the necessity to outsource.
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T Based on sample responses, | arge capital
projects) suffer the most.
Topic 4
0.224*"design" + 0.063*"tasks" + 0.053*"1e
0.040*"engineering" + 0.033*"production" +
0.021*"l ack"™ + 0.021*"senior"”
Original response: .Quoting, document r e’
Original response: Being able to assign
del i verabl es
Original response: Entry |l evel design t

Con

Top Ter ms

f

- —

(@]

I

fiDe s i, gtnafis & sefiv & lefv,icewigi ned@mrfion g cat eftpwn,i @ i ng
fir evi dvwascdk ef.ioor
nterpretation

This clustdesugdeandtolr ®t8iseavgliiaarsedd s pver si gl

or at | east specialized e nlgadcnke e & noig r
highligbhsothahgoneehnhgambpgbti bwer 8
short supply, affecting the entire d
The sample responses point to a dual
revi ews and t hlee weéilorstagfef owh e ntanydl e

both ends of the staffing spectrum c
lusi on
.Pervasive I mpact Across All Project

o Fr oemueplhyase planning and design to f
figah!ityQQtortyi esMtsa(f f shortages 1 mp

knowl
part
esign
i ssu
f oun
an be

Phase
i el d
ede r

This underscores the depth and breadth

.Particular Vulneaa8pécitgli nedeBRbhesal

o Topics andboftrhe gpuoeinncti etso s peciali zed doma
engineering, water and hydroelectric pr
areas requikrid lasdwancceedr t i fi cati ons, maki
staffing gaps.

.Quality Control and Project Management De
o Mul ti pl et pgeufiael rireefyciemeie e v i éawséa |, s ias d
fimanageée&memeditchaatt t he quality and timelin
significantly. Longer project | ead ti me:
organi zationdés ability to meet deadl i ne:

.Need for Training and Knowledge Transfer

o Respomkendidionaioniaingicli of ,e®x pargigersda
shortage of senior mentors coupl ed
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document institutional knowl edge create
in the workforce.

5.Fi alnd@onstruction Tasks Al so Affected

o | t6s notbajsuvesdif roeflfdiscseur veys ,-siitnes peear g tornwsg
oversighdselgaent !l y. This indicates that
of fi dem darmee fiel d.

6.0ut sourcing and Del ays

o Several troefoeutesnccwersci ng tasks or del ayi ng

operati onal I apuencatv.a i Whaebal ece, s epiar fofjeerc tpso st p -
handed off to external consultants, som
control
Fr om-glvel project management and technical
surveys, construction over si ghte,r eapnodr tgeuda Itiot yh a
wi despread, adverse effect. The freaesemany dat
fpbrojeceéndi he@rwhmigl e the topic modeling cluste
generalized roles are struggling to cope
Most critical leyd,bhre sfpmlnldewmitrsg poi nt
9 Del ays and ext en(ddeude ptroo jfeecwe rt itneeclhinniecsal s
T Reduced qual i t(yf eamed cexmpseirsiteenrcceyd r evi ewer .
T Hei ghtened r el i(atnoc ec oonmp edmustastceu réadoiaf g ngaps ) .
T Gaps in(ltirmiitniimg the ability to grow the
empl oyees) .
| n sthhoer tagbi |l ity to deliver infrastructure,
wWhet her | arge capital pridjepeinssomeamal lyero nmaia
sufficiHemti,newelslt aff. Where those shortages ex
increased costs, and potential declines in th

5. 1CBhAal | emagtetswanyt e e | d

Word Frequency Analysis

Figl3idows the 20 most common words wused in
31s a word cloud depicting the fregqueredy and
responses.
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Top 20 most common words

FigBbeTop word frequency graph
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e
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FigBteWord cloud from the responses

1.Geographical-BaseddLBefhtrences
o Hi glrequency wWarschs aigrf @9 d € Fd a,t €2 4)
iwodbk(23pPr,eq@qoaifi 16) . These terms indicate
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factor in the responsa&WMas hManngyt orne sepxopnl di ecni

sever al al so mewhii @omi migntOs eggtonbeg den al r
professional practice.
2.Pat hways via Education and Professional C

o Wor ds seudcuhc aats( @fim)l 0 efg 80 )ce nfs&) nd Hi(yF P, A
(7)) c®nqddg ga é(€6 )g aodta®™®) iunder score that f
and the process of obtaining a professi
through reciprocity or comity) are sighn

o The presensae lirodacsit @rraamidtmygiitiys particul arly
suggesting that many professionals ente
credentials from another state.

3.Career Movemf®retilt ataendd Té¢omi nol ogy

o Wor ds sjuacbh( &) & efdmg voe d( &€ 9 mpddin(y6 )o,f faincde
(6) suggest that respondents often disc
part of their entry into the field.

o The emphasis on t heisre wriearvansn ghitnot swaasthi an g
transiftrioomiondgher regions (e.g., Oregon)
begin working in the state.

TopMocd e lAinmd ysi s

Topic O
0.267*"wa" + 0.143*"jo0ob" + 0.142*"projects
0.071*"company"™ + 0.038*"license" + 0.032*
0.017*"got"
Original response: Not i n WA
Original response: Left wa
Top Ter ms
1T "wa" "' obpr'oj glcMas hi figt'ocnompdny censikcensed

"Or eg'on'"got
I nterpretation
T This cluster appeianr swihthor hr eeptpwdahdemd s pea nt shees

practice i n dWedhi ndteorstant eha The sampl e r e
WAO andVAaLehdi cate that not all answers f
field in Washington.

Topic 1

0.264*"washington” + 0.151*"oregon" + 0.14
0.079*"degree"”™ + 0.069*"0ffice”™ + 0.034*"w
0.021*"education" + 0.019*"got"

Original response: Currently own a busi
projects in Washington
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Original response: Rel ocated to Washing:
Top Ter ms
T "Washi hPtediccdb!| 1T egridygrefefiwbe Keticénsed
"'educagbon
I nterpretation
T Here, the empbasi®osnbét backgrBespendedt s el
me n teidoonl | ege education and degrees al ongs
Washington then | eft Washingt dn ttbhadgtyn s o me

wetba@ased i n Oreebgno np rboujte ewtosr ki n Washi ngt on,
physical rel-scateobushdessopgsactices.
Topic 2

0.317*"state" + 0.118*"education" + 0.106*
0.080*"wa" + 0.058*"job" + 0.046*"school "
0.028*"got"

Original response: Reciprocal | icense f
Original response: Odd question with od
coll ege, then got a job in engineering wit

Top Ter ms

T "S ateduc dteihgn neel Q'OWAS, ] §'bs 't h/o mb v,e d

"I 1 c e"'ngstétd

I nterpretation

T This clusterrédadcusesabnetheati onadneand en
respondent described studying civil engin
job with a | ocal muni ci parlaciypr cAdhalt hleir c enre
process through which professionals trans
highlights both formal education and the

Topic 3
0.242*"reciprocity"”™ + 0.170*"pe" + 0.137*"
0.111*"clients” 4+ 0.051*"work"™ + 0.038*" mo:
0.009*"oregon" + 0.007*"college"

Original response: Comity process to re:q
needed for a project.

Original response: I do not work in Was|
Oregon.

Top Ter ms

T "Reci pfPELtycenMsehi figthofewd g knd v'ed

"engi ngk Ofegaoandl I"'ege

|l nterpretation

T The domi nantl itcheenmseurheeryaoai c emi pypcdRgspon
that obtaining their WA PE |Iicense throug
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work i n Washington. Sample rddmpgemses i ncl
reci pr oaamidt t he need to meet | icensing req.l
underscoring the regulatory pathway as a

Topic 4

Con
Mer

0.272*"work" + 0.124*"wa" + 0.097*"washing
+ 0.058*"projects”™ + 0.055*"0oregon" + 0.04
0.027*"office"
Original response: Moved to Washington
Original response: Washington resident,
Top Tier ms
T "Wo r,’ kWA, Washi Agt @' s"ewdd' r K ed,"oQr'egton” sur'veyi ng
"movedaaffice
|l nterpretation
T This topic relot &t shoaasreadn deBeterpyonses such a
to Washington to work after graduating fr

professionals physically relocated to Was
at eroasgdser ipm awdtaircde sr espondent s saurceh baass e d
Oregon) while actively engaging in projec

claisi on

ged I nsights and Main Findings

1.Educational Rout es
A significant number of refpomakesedundertrsao
with several mentioning coll ege degrees,
backgrounds. This suggests that higher ed
foundati on for entering the field.
2.Licensure Processes

A strong theme act ose.nsMpletcisplies dlhwestrerl =
Topics 2 and 3) hiagsHii @dtt o nish @ad s poibvt oati anli nsgt
This implies that regulatory hurdles and
professional entry.

3.Rel ocation and Geographic Mobility
Many r esdpesnadmintesng t o Washington or engag
state |lines (notably bet Whes Weshragthor 4
indicates that | ocation plays a cruci al r
or bal anstiantge mudrtk arr angements.

4. Qutliers and Alternative Cases
Topic O reveals twadurnroantelvyerayc trievse oinnd eWat
i ndidc atatewg fimot i n WAO or have idleft WA.O
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primary focus is on entering the field in
respondentsdé current practice | ocations.

Overall Trends
T Integration of Education and Regul atory F
The responses reflect a blend of educati o
meet i nyp ediaftiec | i censing requirements. Th
and comity underscores that the regul ator
enteg the field.
T | ntSetrat e Dynamics
The interplay between Washington and Oreg
ref edtehnecier education or practice in one s
processes in the other, which suggests a
state borders.
T Career Development and Transition

Whet her through relocating after coll ege

responses indicate that c afraeceat edde.v eTl hoeprimee n

clear pattern of professionals | everaging

pat hwaysecure positions in Washington.

The analysis of the survey responses revea
char act ecroinzbeidn abtyi oan of f or mal education, | icen
mobility. Ke yt hfei nfdaInlgoswiinngc | ude

T Educational background and coll ege degree

me n teidoonmp | eting their studies before movi
T Licensure through reciprocity/comity play
credentials in Washington.

T Rel ocatiehabe woog&sis common, with severa
movement between Oregon and Washington.
T A minority of responesmrariongd, cauteh adag emmtat

in Washington, which reflects the diversi

Il n sum, the data suggest that the most com
involve a blend of academic preparation, regu
rel ocBachohwmd se essential for overcoming the bar
mar ket i.n the state

5.1CAhI | EQlgsxetsadiin ¢ & r ieRi@g dt h

WorRKdr equency Anal ysis

Figure 32 shows the 20 most common words u
33 is a word cloud depicting the freengdeeedncy an
responses.
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Top 20 most common words
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FigBBeWord cloud from the responses

The most frequently mentioned words highlight common barriers to entering the

engineering field:

1. fAChallengeq34)0 fiwork (30) 0 fifield (27),0 fjob (21) 0 fexperiencg21),0 fientry
(17)0 fAlevel(13),0 Aposition (12),0 fhiring (9),0 fiopportunities(7). ©

o Findingl amekenpoygition
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o Lack

@). ®

of expelrawvalovarsd lbasegueny |l y cited as
2. fAYears(20)0 feducation(13),0 idegree(10) 0 fitraining (6),0 ficollege(7),0 fischool

o Graduates fe

meet job

3. iDi d{@Handi d mavechallengeq33). 0
o Asignificant

t o

o Some

't unpearepdaoédeabdyntlededl edua
expectations.

numbert lotdh erye sdpiodn dneontt sf a cned in
chall,epgaed i cularly those who entered th

4. ACompanieg8),0 fhiring (9),0 ficost(8),0 fipay (8),0 fiWashingtor(9),0 AWA(6). 0

r e ssptornudgegnlt esd

wor kf orcei moWald hiirogatson st at e

Topic Modeling Analysis
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t
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S Wwo
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Topic O
0.342*"none" +
0.054*"ti me" +

Original r
Original res
Original -em®s

Topic 1
0.115*"experien
0.038*"civil" +

Original res
chall enge. Tha
Firms should tr
smalcloenpani es.

Original res
my | i.cense

Original res
worl d, compani e
hire a | ocal wh
do not want to
PHMSA is a grea
years experience wh

job through an
zero but empl oy

moment's notice
policy was to h
direct position.

engi
ers
wi t
ire
I
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I f your response i s
School /work bal ance
he work force after

—

0.101*"years" + 0.087
*"worked" + 0.034*"¢tr
After hire, travel a
il ter for those c¢ommi
upport their employee
not a challenge, wor

I have worked multip
rather hire a "full
need as |little as t
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want | ess stmoedsakaend
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Topic 2
0.209*"challenges”™ + 0.093*"work" + 0.077*

0.051*"entering”™ + 0.038*"wa" + 0.038*"was

Original response: Not applicable. I w
Original response: There were no chall el
Topic 3
0.107*"education" + 0.21206*"finding" + 0.06
0.053*"engineering"” + 0.044*"want" + 0.043
0.043*" need"” + 0.039*"wor k"

Original response: I graduated with a B
Seattle based company. I | ater moved from
guestions isn'"t a direct match for me. Ho
|l mati on and appear systemic throughout the

Original respodoesel Engdnegrmnd professi

Original response: -Awntgo maetee d fkinlotwe wihrad
a candidate, candidates know what they hayv
needs and candidate capabilities.

Topic 4
0.109*"field" + 0.087*"entry" + 0.071*"1 ev

0.049*"position" + 0.047*"positions"”™ + 0.0
0.040*"pay"
Original response: .Finding the right po
Original response: Finding the .right en

Summary
Each topic highlights different types of challenges:
1 Topic 0: Work-Life Balance and Returning to the Workforce
o Someespondenthbsalnaennctiinogn esdlaboal chatdl wngk.
o Rentering the workforce afiteirf fai cwlrte.er
1 Topic 1: Job Market and Licensing Barriers
o Travel andkewmrbkladaaad nga a prof essi onal I
o Some respondeanmpamioe¢ edprteafaer hiring ful/l
rather than training new graduates.
1 Topic 2: No Significant Challenges for Some Respondents
o Asubset of respondentsandepottedpkernencdg
di fficulties
1 Topic 3: Hiring Process and Filtering Issues
o HR filtering systems (e. Bge ,i taudtiofniaitceud tr
noticed by empl oyers.
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o Companies str-bguykbk poofensdewmad!| sobbdbuar e
competitive.
T Topic 4: Finding the Right Position
o Entlreyvel ewgiinngddrcsulha f i ndtimegi ra g koibl Itsh as
i nterests.
o Some struggle to find a good fit with <c

Conclausion
The responsestliregvdeilc aetxep etrhiaetnce requi rement s
| ack -rodadybskills are the bidgeatidchakl ehgsee
empl oyers should offer internships, rethink h
Addi t juomiavlerysi ti es shoul dr eEbevanbneguaati oal { c
graduates f okeyt htea kneoarvkafyosr cferromtthlees @l i ®@esvp ogs e S
1. Entry-Level Experience Requirements Create Barriers

o Lack of expelrewveawasdmscemmory i ssue.
o Empl oyers should consider appr émtidges ltih
gap
2. HR Screening Processes May Exclude Qualified Candidates
o Aut omated filtermirreyeinh shiemigng@eey st dmom
o Companies should i mptovensheker ghati hgeg

arenot overl ooked.

3. Workforce Development and Training Are Needed

o Manwyew engineers felt unprepared-by thei
on training.

o Universities and empl oy erresa dyh osuld idl Icso | tl rae

4. Balancing Work and Licensing Is a Challenge

o Wor kload and travel demands make it dif:
l' i cense.

o Empl oyers should provide ,pbatheasstpberirb
schedules or study ti me.

5. Some Respondents Did Not Face Challengdsjt Conditions Have Changed

o Manoyl der professionals did not experienc
o The job market has shifted, making it h
profession today.

5.1Sk|lls Lacking in New Graduates

Word Frequency Analysis

Figure 34 shows the 20 most common words u
35 is a word cloud depicting the freengdeeedncy an
responses.

6 3



Top 20 most common words
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FigBbeWord cloud from the responses

Keghservatt bmsfdegoamnycsyi santanel tidkel owi ng
1.Dominance of Askill so
T With 102 ocskiulrbeactes,oldit as the most cit
respondent sdéd focus on identifying speci
2.High Prevalence of Awork, o6 ficommunicati on
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T Womwmk (579dommunidc d 5i39nar e

t havomr,@xst

mo s t f

suggesting that madryotr ecsmploy dieineg se rewmiprha@arst
wor k but especially communication as an
T fEExpero en3c2e) al so appears promi neartll d, i
experience iIs | acking.
3.Speci fic Skil!l Gaps
T ACommunio¢ &@BWroind(i 2nTg)r,i t i c aoll 1 Withe catkn inagal s ki
(18&8)of to(slksi)limasarady @MY point to a combin
technicalecamd cradn (soft) skills deficits
T AWor k oe t(htiegme( ibw)n,e s Ifi7p al so suggest i ss
motivation, responsibility, and ti me ma
4 Contextual Clues
T Frequent rhmaactki dBx.&ofd@ddo G i) ,I idh g(n%e)s,s
anegxpecbdoa( Bdnshradispatnelent s perceive an o
skill |l evels and professional attitudes
Overall, theanweolpydsiihst equensgft skills (comm
critical thinking, practical experience, time
TopMocd e lAinmad ysi s
The topic modeling has divided responses i
along with their relative weights. Bel ow i s a
representative responses.
Topic O
0.152*"new" + 0.127*"graduates” + 0.073*"d
0.042*"jo0ob" + 0.039*"] earn”™ + 0.037*"years
0.028*"field"
Original response: Awareness of detail i
Original response: New grads, especiall"
they are exempt from being outside. We had
touch soils because they have a masters de
I nterpretation
T Focuses on new gretaatdsknowkeedgdesagd pr
Menti onesapnfiocfiecéandiohisuggest the -omportanc
experience and structured onboarding for

Representative Responses

T AAwareness of dedhidhliniggkhtosinacspeanisfoi c t e
often overl ooked by new graduates.

T ANew gradséthink they are exempt from bei
engineers that dodomdwamat etso at muscsimas acihl e
background and the realities of fieldwork
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Topic 1
0.102*"writing" + 0.082*"thinking" + 0.077

0.052*"technical"™ + 0.046*"knowledge"™ + 0.
0.037*"take"” + 0.037*"work"
Original response: Knowledge and apprec
Original response: Technical writing
Original response: Knowledge of Licensu
|l nterpretation
T Emphasizes critical thinking and writing

knowl edgweorilnd rsecaelnar i os.
Representative Responses

T AKnowl edge and appreci@aunderetooes misheéen
i ndusspeci fic knowl edge.
T ATechni cadl hiwghltii polgtos wr i ting as a cruci al
9 AKnowl edge of Lisweqeastes Pawaressess of pro
reqguirements is also | acking.
Topic 2:
0.296*"skills"™ + 0.161*"communication”" + O
0.049*"understanding"” + 0.033*"field" + 0.
0.030*"practical"™ + 0.024*"] ack"
Original response: Basic computer skildl
Original response: Communication skills
Original response: Soft skills and fiel

I nterpretation
T Heavy empshkaisblsp aornt ificul arl 'y communi cati on

skills, combined wit-hehaheddekperpeacei ca
Topic 3

0.144*"work" + 0.092*"skills"™ + 0.085*"peo
0.039*"understanding” + 0.032*"willingness
0.028*"computer"™ + 0.023*"written"

Original response: Work ethic and abili:

Original response: | have noticed that
pride and ownership in their worKk. I have
as wel |l as consulting firms, and we all n o
cmpl eting internal checks prior to submitt
coaching to ensure that new graduates wunde
their work. We have also noticed ian |l ack o
wor k quality.

Original response: People skills

I nterpretation
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T Highlights work ethic, people/ communicat.

di fferent tasks. Al so mentions a | ack of
communicati on.
Topic 4
0.086*"sense” + 0.086*"time" + 0.078*"comm
0.067*"know" + 0.058*" management" + 0.051*%
0. 045" de® 0. 034*" wor k"
Original response: Responsibility and t
Original Agresspp nsfe:t he breadth of the proa
proficient in one area, they want to be pr.
know.
Or i gi nal Cornensupnoincsaet:i on, ti me management,

of own career growth

I nterpretation

T Points to issues with time management, a
attention to detail. Al so suggests new gr
knowo(mMmono samadedfappear frequently).

Summary

Based on duwre dmdllyYywisn,g insights can be dr a

1.Soft aSkdolmMnsuni cati on

T Both the top wmBldesomasids{Tegiohmgnudhmprlad s ione
botwhitten and interpersonal, as a criti
T Al ongsi de ¢ owmmyi naentdda imeo nMm,a nalgpeomentd) ar e
frequently cited.

2.Criti calanrtheicnhkniincga l Proficiency

T Topic 1 wunder scaartasc atlthea hnenekd nfgor t echni c
writiWgrd frequentlyi midisedoghhnid gcleld id @ liitcsa | i
frequentl y.

T Wr i taipmpgears in both the frequency | ist a
emphasis on the need for clearer, more

3.Practi c®In/ ExmpeEs i ence

T Multiple topics (espeaceilal leyx pleapiileahsc e0,, r2e

application, orThiractiealinra@ai nhe@ggener

graduates are not fully prepared for th
T The word frequepmnagtd efmid xf e iloe thaa ¢ i

reinforcing ©ohmhat ehaokngfikBamadsritical s
4 .Owner ship, Responsibility, and Profession
T Phrases | ike filack of pride, o Aowner shi

topics and the representative quotes (T
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T New graduates might also have unreali st
their roles and responsibilities early

Conclausion
Considetiheg wobotdhfrequency and the topic mo
deficits emerge for new graduates:

l1.Communication (Especially Written)

T The most consi stent theme: new graduat e
including technical writing and the abi

2.Soft aSnkdolrlks Et hi c

T Professionali sm, owner ship of t asks, Wi
repeatedly surface as | acking. Empl oyer

initiative.,
3.Criticalantheicnhkniincpal Applicati on
T While academic knowledge may be solid,
it tworrledalprobl ems and demonstrating rot
4 Practi cadn, HEkapnedrsi ence

T There is a clear gapasedpeapercehcei eEd
strong theoretical backgrounds,-tonew gr a
day realities, from site work to detail

5.Ti me Manaqndmaertr st andi ng of Professional E

1T Sever al rediposdenntwi tnlotmanaging deadl i ne
expectations, and recognizing the bread
broader organizati onalemgqidn darsiimg stsa k.
Overall, employers and experienced profess
i's i mportant, the ability to communicate effe

critical thinking in a pr actgiagalr ocuagrmt & xntt eirsn sjh
ment or i nlggs @d olj eart rciamrgeg,e ra md od ersisyioaun all devel op
significantly improve graduatesd6 readiness fo

5. 1CBhl | eQrgietsi cddcISiknmgdg lisn Experienced Professi

Word Frequency Analysi s

Figure 36 shows the 20 most common words u
37 i s a word cloud depicting the f reengdueeedncy an
responses.
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Top 20 most common words
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FigBfeWord frequency graph

Fig8BreWord cloud from the responses

The most frequently mentioned words highldi
professional s:

1. ASkillsd (57), Acommunication (31), fiwriting o (11), finterpersonabd (5), fisofto (6).

f Communication and soft skills are the m
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