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The Regional Education-Rased Wage Differentials: 
The Case of Canadian Registered Nurses 

IIevuno'-Jik Lee* . ,., 

This pa/Hr o,:an'lines the Jr'wlletarjl returns /ro})t a baccalaureate 
degree /or the '}fursing educalion compared to a diplonul across lire 
rcgio)ls in C'anada, It CJlgages nUl in cmploying beHe/it-cost oHa(vsis 10 
assess Hlllether the e1}idence is cOllsistent wifh imjJlicatious. 0/ human 
cajlilal theory. Det}emiinf( on the assumed di...:;count rale and retirement 
age, the estimated baccalaureate-diploma lvage dIfferentials rary in 
each Canadian }'cgio}l. In this sludy, 1 conclude thai lhe decision to 
in-vest in Olle J1wre year of nursiNg educatioN is eCOJwJnical/y ratioNal 
only /or the Tej.{islered nurses ulho morh in Pastern Canada . 

./HL Classification: 111, 123, ./21, ./31 

KCJ:'luords: TTtwum capi/al, Preseni N1.1u(. lntenwl role 0/ return 

1. Introduction 

""ViLli an aging poplllaL:on. the conUnulng llursing s:lOrLage and initial 
educarion in nursing are t~.'o of the most gr(nving concerns for the health care 
SystCll1 in North America. Jones and Gates (20(H) pointed out that nursing short­
age causes a vicious c~ycle b~y a decrease in nl:fses' job satisfaction anel an increase 
in nursing turnover. The awareness of rJtlrs;ng shortage in turn brings a decrease 

in nursing school enrollments Ci'v1cCloskey, 19951. Although increasing nlimbers 
of registered rwrses(Hf\s) to meet rhe ever-grovving challenge to nursing re­
sources is a serious Inatter. a fOl:r-year baccalaureate degree will be required 

in most Canadian provinces as an initial eelucation for entry to the practice of 
nL;rsing ~)y 2010 (Sec Table 1). 

Basic nursing education is available either at community colleges or at 
l:niversities thrOl:g:-tout Canada. They offer an initial program, "v:-tich prepares 
candidates to write the Canadian l\ursing Registration Exams (CNRE) that 

qualifies them to f'nter C(lnadi(ln nursing \vorkforcf' with the competencf' required 
to practice safely (CKA. 20()i). Canadian ]\'llrscs Association (CKA. 2()O:la) 
announced lhal students in the prov~nces of BriCsh Columb~a. Albena. Ontario. 
Que:x;c, cHld the tC'rritor~es still have :::1 choice of :::1 cli~loma or a :)3ccalmlre8tc­

degree in nUTsing as the initial nersing eclecation in the year 2001. In all other 
;)rovince~, candidates are required to have (\ :)accalaureat.e degree ill nurs:ng 
as thc educaJlonal program. "~hilc degree programs take four yCars, diploma 

,~ ;- ;,m g,2te:"ul :-0 Yukilw /\rw. for a r:wn-;w.r (If Iw:pfu: C(lfr:r:lerts on this ,Japer ;Hld Trina l'vT;,gis for 

hcr S1.~ppon" Ais", 1. wish cO ackno\v!cc:.gc ,l:c ?u:tistkal office ~hat :')fovidcd ~hc dau: t:1ak;ng th:" 
research poss:ble: the Stafs~ics C;:"nada. Co.r.ada . .41: ,"etll2ining eFors a,"e rr.y own. 
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~rograms take only t~lYCC years. 
Based on this latest education trend of Canadian RKs, the 111ain purpose of 

this study IS to find t:1C monetary returns fr0l11 a baccalaureate degree c0l11parcd 

10 a diploma across five traditionall:?/ recognized regions of Canada.1
) Empirical 

evidence is presented by sizable d:fferenllals In rates 0: return l.O schooling:, 
vvhich translate into sl.bstantial differences bct\vccn regions in discounted life­
time earnings. 

Even t~ollgh )feviol1s studies on returns to ('dllcat~on based on the Cana­
dian llL;rsing \vorkfo[ce are scarce, there are still a number of empirical End­
IIJgS on earnings and llursing education with the U.s. survey dala. [n the United 
States, a RN license can be achieved \-vith a 4.--year baccalaureate degree; a 3-year 
d:p]oma degree; or a 2-year associate degree. \,-'hereas t:le American Nurses' 
,'\ssociation C'\NA) h8S encouragod nursing students to study for 3 \)8[[318ur031"[ 
degree (Bayer and Schoenfeldt. 1970; :rv:rennemeyer and Gaumer. 1983: Bootell 
and J ,<-111e, 1985), ,;\ lthough /\ f\ /\ has long advocated the baccalaureate degree 
JY nc:rses, several stu:dies have :ound that there is no financial gain from 
obtaining the baccalallreat.e degree in nursing(RoolTn and Lane, ]985; Lehrer 
ct al.. 1991; Butelho et al.. 1998; Spetz, 2(02). Hu\vevcr, other studies have sug­
gested 6-7 lJercenl of wage lJrernlums for the baccalaureate RNs over less edu­
cated RN s by exploring \-vage-experience profiles l!v1cnnellleyer and Gaumer, 
1%:,: Link. 1%8). 

To yield the conclusions, tVi,"Q main criteria of making cho;ces arc considered 
in this paper \vi lh respect to human capi lc1l in vesLmen is (Cohn and Geske, 
1990). The first is the net presenL value rule: "Selen aliprojec1s w:lere the pre­
sent value 0: benef.its exceeds Lle present value of costs" (Prest and Turvey, 
19(5). The second Is the Internal rate of return rule: "Select. all projects where the 
internal 1"('Ite nf return exceeds the chosen rate of discount" (Prest and Turvey, 
1965). 

The rernaillder of tll;s paper is as fo]]o\;vs: Section 2 discusses nursillg;o 
Canada and human Gtp:tal investlTIent to Canadian nursing education. In Sect:<m 
3,1 present the regional \-vage dispariti.es <:-Ullong 1(J\s In Canada using the 2001 
Canadian Census In(Evidual Microdata File. The: analytical framework wiLl the: 
conception of 11 urnan capital is described in Section ~t Section 5 develops the 
model and sumlllarizes the regression results. In Section 6. the empirical results 
of returns to nursing education and their regional patterns in Canada are pre­
sented. Section 7 conta:ns disc(lssion and conclusion. 

2. Nursing in Canada and Human Capital 

The nursing \vorkforce consists of three regulated professions m Cana-

1) Five n:,.g:ons of Cm-;ada are Atlantic C,nacLl, Quebec, On,ar:o, Pra;l-ies, and nritish Coh~:-nbia. 
~nrthern terr~::orles hilve been excluded in thL., study. j\t::Hltic Cr~r;.:Jd2 includes the -:'ou:· pnlYinces 

of Nev,: TInlf'S"v:ck. }';ova Sco:i;-l, Pr:TlU; E(h'i:1rd :slant'. ant' Newfounc~~u'd &, L<i.bn:dor. P,;lil-ies 

c'cg;on ;s thc Thtcc prair:e :')1·ovinces of Alberta. S<lskatchew<ln. anc. Manit"ba. ~onhcrr:. Tcrdro;ics 

are tre nOl-the,·nmost region of Ca:ada \vhich :r.c:cdeC! Yu;'or.. NOFh"\'es:- rerr:ti.wie". and Nun2VCt. 
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da: registered nurses (RNs), licensed ;>ract:cal nurses (LPf\s), and registered 
psychiatric nurses (RPNs).2) ~vIembcrs of these distinct professions \vork in a 
\'aricty" of roles and settings across the contirll:L:nl of ~calth services. According 
10 the Canadian Institute for Health Tnforrnat:on (200Ga) annual re;Jort. the reg­
l:lated nursing vvorkforce in 2005 iflckded 268,376 RNs repreStllLing 77.6% 0: 

the total, 72.419 LPNs representing 20.996 and 5,027 (L59'0) RPNs. J\n10ng those 
three group~ngs of the regulated nl:rs~ng workforce, the RNs rnake up rnajority 
of the nurs~ng \vorkforcc and require the ~ighcst level of education. 

During the latest decade. Canada is facing severe R.K shortage. Spurgeon 
(2000:~ \-vamed that the shortage will grO\A-: vvorse as the day progress because 
the cOl:ntry's nursing \vorkforce is gro\ving older. In 1998, the RKs aged over 
50 represent 25W; u~ the total em;)loyed HI\is which is increased by 19(}-b compared 
with ;11199~. On the other han(!. the RKs aged under 29 aCcollnt for only lOW, 
of the lolal v\ihic~l ~s declined by 32(~·l; over the same perlmL 

\Vith t.he anticipated shortage of RNs. it is not surprising that the RJ'\s' job 
dissatisfact:on escalated and thus enrolment in nurs:ng schools began to decline 
in Canada iSibbald. 1999). Aiken et a1.(2001) noted that the percentage for dis­
satisEed nurses with their present jobs Cvvorking at the hospitals in Canada) 
\vas 32% and w:w.t is \vorse, 29% of nurses under 30 are lJb.1lfl~ng to leave ~n 
the ne-xt year on their 1998 and 1999 Sl:rveys. 

Even ,vith the current severe s~lortage of .RNs and e:Iorts to recruit or re­
t(lin students of nursing schools. :t is ironic that the: most provinces :r: Canada 
receflLiy requ:re a bc1ccalaL:reaLe degree tn nursing(BN or BSc::'\), \vhich Lakes 

longer and costs rnore than a diploma. to enter the profession. However, a 
prospective nurse's cinice of education depends on tic relative values 0: his or 
her options. Hwnan capital theory supports the rnonetary value arnong those 
relative valL:es by prcdict:ng that nurses with more ('ducation \vill recelve 
~ligher \vages (Spetz. 20tH). 

Human Capital Investment. and Canadian ~'ursing Educat.ion 

In Canada. degree lBK or BScK) programs take four years while diploma 
;)fograt11s take only three years. Both ;)fogratns :)asically o::Je1' tcaching social 
science, ph:.,:sical science, and nursing. Hll\vever. university degree programs 
generally :nclude adcEtional st.udies in leadersh~p. :leaJth teaching. research and 
other disciplines (CNA, 2003b). Ko\vadays, many college diploma courses col­
lahorate \-vith a un:versity to o~)tain a degree by t.he option o~" cont.inuing on 
after graduation. Health Canada :2()06) reported that some di;:llol11a programs 
closed or merged \Vilh universilY programs o\ving 1O the change:n nursing 
education th:::1t most provinces require a four-year :)()Cc8laureate degre-e to enter 
the nursing profession. 

In order to explain a prospect:ve nurse's choice 0: educat.Ion bel"vveen a 

r'~J'"sif' g a~~<sr2nTS, or JicenSI:d nc n,;ing ;-lSSistaTllS ':LN A:' i r: sor1':e j u l"is(h:T;(lt'S" ,'\ Iso, n:gisTe'"ed 

:,)sycl:;a~fk t:l1:·2CS (RPN2) <lfC cCl:1c-mcd m:d ,cgu:ar:.cd <lS <l SCP<lfa'C ~,c<lltll P,Ofc2sion in Brhi2h 

Colurr.bia, ,';lbelia. S3skatcheVi3n anc i\.,1aniroba(He21~:-' Canada. ?-006;. 
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:Jaccalaureate degree and a (Ep10ma in Canada, 1 consider the net present 
value rde and the internal rate of return rule an10ng general criteria for in­
\'esttnent dee:sion, \\"hich were d:scussed :)y Cohn and Geske (I 990). l\o\v. the 

;Jros;Jective nurse vi,':ll face tbe follt)\ving alternat:ve: either getting a di;J]orna 
and havIng a 'vvorking life JasLing(n+ 1) years as a diploma RN, o:)Lain:llg a 
vvage ~T'l or getting a baccaial,reate degree- \vith a direct mone-tary cost C() 
and ~ndirect monetary cost (or opportunit)i cost) rv()l to cOlnplete one extra 
ycar of courscs in a baccalaureate prograln, and having a 'working life last~ng 11 

years as a baccalaureate RN for a vvage lVt 
1f i denotes the rate of d~s(,Ol:nt to be l:sed and r denotes he internal rate 

of return (IRR), the prospective nurse \vill decide to get a baccalm:reate degree 
vvhen e:ther of the ~"ollowing conditions is satis~":ed as an investment in human 
Capital: 

Equation (1) represents the net ,;Jresent value rule and equation (2) represents 
the internal rate of return rule. 

3. Data and Regional Wage Disparities 

The data used in this paper are frOln the 2001 Canadian Censl:s Individl:als 
\'licroo3ta File. which arc :1V3i1able in Minncsota Population Ccntcrllntcgratcd 

Public Use :Vlicrodata Series· International: Version 4.0. 'vIillllea;)ol's: University 
of ~'vlintleso1.a, 2008). There are 5.051 t(N observations in the data set which are 
over 2 ;Jerccnt smnplc 0: the total number 0: CanadicU1 lli\Js employed in llursing.:r , 

In particular. these data do not track the earnings of specific individual R~ 
thrOL;gh iis or her E:cEn1C:. Rather, tiesc: cross-sectional data shr)\v tic carnlngs 

uf different individuals in the particular year of 2001. 
Generally in Canada. Table 2 S:1O"\VS that t:le percentage of diploma j-{f\s is 

increasing as the age rises, '\.vhile the percentage of baccalalireate RKs is 
decreasing. ES~Jecial1y, therf' 3re dramatic differences in the percentage of RN 
observations bCiJ,VCCll age grOlip of 2;)-29 and age group of 30-34 for both di~')101na 

and baccalaureate. ThroL:ghout Ca:lada, the percentage of diploma RKs fell 
from 69 . ."269-6 in 8gC grOl:p of 30-34 to 5G.~25'}6 in 8gC group of 25-2D. 1n contrast, 

over the same age groups, the percentage of baccalaureate RNs rose from 
27.1896 to 40.951H). In At1ant:c Canada and Prairies, the percentages of rEploma 
RT\s~4.S:-3% for Atlant:c C(-;lnada (-;lnd 7.11% for Prairies) arc ('ven less I-han the 

percefl Lages or oaccalaureaLe RNs (5.17?;o [or Allan tic Canada and 9.91 % ':or 
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Pra:r:cs) in the age grOl:p of 2G-29. This figure contrasts \vith that of all other 
age groeps and regions. It can be explained by the fact that the most provinces 
in those t\\''O regions com;)1ctcd hy 2001 the tral1sIt:on to :)3Cc8];:n:rcatc degree, 
vi,Th;cb is a requirement for entry to the practice of nursingY Given the change 
in a re<-ll;;remenl. for nursing practice in Canada, diploma RKs' lIller-regional 

lnigration can be perceived by Table 2, The percentages of diplOlna RNs in the­
age group 25-29 are R059iJ in Atlantic Canada and 12.6,19·6 in Prairies arnong the 
total dbloma ENs 'n the same age group. Tory arc considerably less than 
other age groups in both regions. \vhich might be assurned as: RNs \vith a 
diploma ~n Atlanlic Canada and Pra~des, \vho vvant l.o e!lter the nursing pracLlce 
after the rcquirelnent change, should move to another region which does not 
reqll:re a :)3ccalallreat.e degree :or entry to the practice. It can be also supported 
hy T8hk ;:: that shmvs the regional percentages of haccabure8te RN ohservations 
~y age groups. The percentages of ALlanLic Canada(53.33%) and Pralr~es 
(56.10%) are !lighcr than the percentages of Quebec (:30.84-9'6), Ontario (36.84'-}6) 
and Br:tish Colmnb:a (39,66%) in the age group 25-29, Therefore. it is reasonable 
to hypot.hesize that. the diploma HNs' inter-regional migrat.ion C(ln have an in­
fkcnce on regIonal ""vage disparities aIllong C;;lllacllan RKs as a whole.::») 

The sample medians of annual earnings for diploma RNs. baccalaureate 
R:Ns and total RNs in each region arc pre-sented in Table- 4. ;\.tlantic Canada 
~utd the hnvest values for both di,;Jloma RNs and baccalaureate RI\s. not to 
mention totol RNs. For diploma RNs, Quebec 31so hod the lowest value 
($4-0,000) among five CanGldic1n regions, However, Quebec's sarnple median or 
annual earnings for baccalaureale RKs(S50,OOO) is hrgher than any ot.her regions. 
In tic case 0: diploma ]{Ns, Ontario had the highest median value (Sd~,OO()J. 
Table 5 presents Ineans of the natL:rallog of annual earnings and the regional 
w'('Ige disparities among sample I{f\s in Canada. Not surprisingly. the r('sults nf 
log "vage d.ifferentlals bet\veen each region and_ Canada are showing that 
Allarll.ic Canada was experlenc;ng the largest negaLive regional wage differentials 
throughout all cdl:cation groujJs(-O.0999 ior total RI\s, -O.09G4 for diploma Rl'is 
and -0.1115 for baccalaureate lllis), \I,.rhile Ontario \vas facing the large-st positive 
rcgional wage differcnt:als for total ENs and diploma ENs (0.0400 for total ENs. 
0.0408 for ci:,Jlorna RNs). It :s noticeable that Quebec, wbich is the only region 
does not ask the baccalaureate requirement for entry :nto nurs:ng w:thin the 
next decade, '-vas experiencing the largest jJositive regional \vage differentials 
to.OTIS) for baccalaureate RNs. bl:t it. is experiencing negat.ive reg;on(ll \:\/age 
differentials (-().0:3:li) f()r diploma RNs. 

,1. Analytical Framework 

The concept:on of a hL:man capital Invest.ment decisIon in Canadian J~l\s 
\vorkforcc is ponraycd gr(fphic(fll~/ in F:glJfC 1. Curve DD' rcprcscnt-s the c(-;lrnings 

;" FI)~- fur:he>" info,mmion ;{r)ou: tr:e pnl',';[x-ial n'.q~J:'-emer:T on nun.,ing eCllC;{Tion in Cmacb, see Ta.'Jle 1. 

-,', T;,e Cl!li,ir;cal tCSls of lhis h;,'p(l:hcsis bc:~vecc ;c-ccf-regi0nd m;gra-cioc and regional wagc dispa;hics 

,"eQ:Jire fu>"rher reseal"('h C'l;:J)Xlrer.t:y, 
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~rofile :£ a nursing student decides not to attend (:i-year baccalaureate ~rograln, 
but rather to enter into the labor n1arket ilTIlTIecliatcly on the cOlTIpletion of 3-
yC8r dlplom8 at agc 22. T:-tc HR' curve IS a m:rsing stL:dent's cost-earnings ;xofik: 

if be or sbe decides to undertake a 4-year baccalaureate degree before entering 
the la:)or market. T note l.hal area (a) belov,' the :lori:zontal ax;s represenl.S the 
direct or out-of-pocket costs incurred in attending one more year of university 
LJrogram. Area (b) reflects the indirect or oPLJortc.nit:y costs. that is. LIe earnings 
a baccalaureate student forgoes while attending thc program. The sum of 
areas (a) and (b) shu\vs the tutaJ cust ill a 4-year baccalaureate educafon. Area 
(c)- l:.:le differellce betv'/een t.he ISH' and f)])' Clirves over ages 23 to /\/ - shows 
the gross incremental earnings \vhich a RN \vill realize by obtaining a bacca­
laureat.e degree; it shm.vs hovv much additional income a nurse \v:11 oht.8in as a 
haccalaure8tc Hf\" over his or her work life as corn;1ared to what the nurse 

vvodd ~lave earned vvilh a 3-year d~ploma. 
Table 6 prcscnts the mean annual earnings of each agc group wit.h threc 

education categories (Ylaster·s/Doctorate. Baccalm;reate. Diploma) of sample 
observations. 11 indiciltf·s that generally morf'-educated i!vfaster·si[)octoratc. 
Baccal(;H~rcate) RNs obtain hlghcr average annual earnings than less-educated 
(Diplorna::' RKs of the same age group. If only l\vo educatioll categories of 
diploma and baccahwreate are taken into account, Figure 2 revc-als the three 
:::ollow:ng states: First. Llere is a signi:::icant \vage ga~ bet\veen baccalaureate 
J~[\;s and diploma HNs. Also, the earnings of baccalallrcate Rl\s excecd those of 
diploIllc1 RKs \\:]1.:1 the sarne age group condiLlon exce;)L the age group or 
under 24 and over 6.5. Second. the earnings proriles of baccalaureate RNs rise 
1110re raj)idly than those of diploma .Rl\ s so that the differences in the earnings 
of baccalaureate RNs and diploma RNs tend to \viden as RNs gro\\' older at 
lcast until the age grOllp of 50-54. Third. the age-earnings ;)rafilcs ult.:m3tcly 

decline aft.er the age of 55, regardless of baccalaureate R\Ts or diplmna RNs.6
': 

·'\s poinred out;n Sec lion 2. the allalylical frame'vvork llsed in Ul;S paper 
aSSlanes that t~lose Canadian prospcct:ve nl:rscs will acql::re a four-year bac­
calaureate degree only i.f the benefits of doing so are greater than the costs. in 
terms of the net present value of ex;)ected benefits. It suggests that 8ttention 
should be paid to discount rates and retirement age because they .play roles in 
caJclllat:ng present values of age-earn~ngs profiles w:lich determine vvhether a 
person chooses to attend a con1munity college (a three-year diploma) or a 
l:niversity (a fOlJr-Yf'ar baccalaurf'ate degree). 

According t() Canadian Inst;tute for lIealth Information (CHIL 2006b). 
there is little research has invesligated the Canadian RKs' retirement age (Hv:ng 
to t!lC technIr(d difficulty of calcul8ting an 3CCl:ratc nation81 retircment age?) 

'i) The dec;:n:ng incomes ()f older R~s aiter tl~c 2gC ni SS miJ~·h;:. be a::.tribGtce. to the di:~1inishcd 
pi:YC;iCll vigo-d)', ~ler.tal alertness. the ob:~(iles('er,('e of rwdiral educatior. and s:·~i;:s, o~" the decic;;on 
~o \york sb01'::.er l:nurs }lS ;\-kCof!ncll ,we. Bn;e (l D~)!)) pO;l:tcd o\2t. 

7> CHE(2006b) inFOf;uc/:,.d a Slllt'y whid: H'.:1s tl-l<,: rhe (,llFeTl~ ;W/:,.~-;lge <i.ge of n:,xin;:['w.nT in Onr<i.,-io 

is f:S·S1"i ye~lrs(Bal1r:)anll and O'Br:cn-PallE.s. 20tH). Sbbald(1999! also mcmior:.cd that t,10S: l1lE'ses 

,"e::-i'-e at <,)·:;e 55 in Canada. 



2009. 10 The Regiona! Education-Rased V'lage Differen,j,:ls 19 

Ho\vcvcr, it illustrated three typical ages of retirement - age 5G, age GO and 
age 65 - by demographic eligibility of Canadian RKs' fetirC'lTICnt In 2005,19.7% 
ofCanacii811 1(I\Js \vcrc aged 55 years or greater. while 7.~:no \-vere aged 60 

years or greater. and 1.7% aged 65 years or greater \vhich tells tbat the higbest 
proporlion 0: RNs. \vho afe eEgi:)le :or reL.irernenL, currenlly rt't:re at age bet\veen 

55 and 60. 
Based on the facts reported by CIHI (2006b) and the assumption L,at diploma 

IU,s begin empl()yment at age 22 and baccalaureate IU,s begin empl()yment at 
age 23. eqL;ation(])and(2)introdl~ced ill Section 2 can be re\vriUel1 as 

2.: 
i= I?, l W:' - W

d j , I ~. v d 
. '. i 'j'> >Co;- fif'Z2. u +1;" ~,) 

r > i, (41 

vvhere t ;s thf' individual HN's age, /V is the expected retirement age, and H'~?,~ 
is the annual carnlngs of fulltirnc diplurna RKs during Erst year at age 22Y) 

5. Model and Regression Results 

This study l:tilizes the standard human capital earnings model by 1\:1inre1' 
(1974) to measure the \vage premium received [or htgller rlL:rs:ng euucation in 
Canada. The earnings model is based on regressioll eClllat.ions or the form: 

11 = 1,2, ...• 1\' 

\vhere In H")1 is the natural lug uf annual earnings fur the 'n'h individual, Sn is a 
rneaSL:re o~ schooEng or et1L;cational attainment. Xu indexes the human cap:ta] 

stock of experience. 21/ consists 0: LIe oLler factors affecting earnings such as 
race, gender. and/or geographical region of the individuaL and Un is a random 
disturbance tenn reflect:ng unobserved ab:lity' characteristlcs and the inherent 
randomness of earnings statistics.

g
) 

From t.his classic idea of human capital nJOclel, r begin vvith the :ollow:ng 
specification of the earnings functions, ~()) 

I ,F -" I" X I D V' I 'z I nn'JU'-fJOC' fJiC' lIC ,'·J2c~'1..nc rc-"}U:., UUC" 

X) Tr. this else, his or her \v(Fk life i~~ ~re:~uGwd TO extend o\'er,:N-;2L)ye~1Ts from age L;~ TO 3ge -,Vfor 

di;)[o;ua RN~, 8.nd (;\'-2::1; ye<i;'S inn";) ;lge 2:1 ,0 ;lge .V for \J;lcC1;;nJre;lte R]\;~;. 

,,) Tn r:ly mode: s;)Ccifi('at:or,s. the years uf schoo::ng .1'" is asscrr:cd to be fixed for each ec1u(';l[iun 

gl'OU:,) 2nd the d;~':ferer:.ce in schooling yC-2l'S between diplo:112 RNs and bac-ca12erc-2te R1.':s is only 

a year. 

Ie) NOl':112:iy \yl:Cl: !l:c b\;:11iHl ~'LpjT2: ul~'c~ngs f\~nct~Ol:' b c~tim'l~cd. since ,ll'tu!ll work expcr:c-ncc 

:s n::-e:y ;rclw;ec in data seTS, it is USU,l::Y ap;JWXi[Yl<lTI:d by pntertial expwience. e'leal ~f)~/\ge­

schoo;;ng-S). Therefore. if I 2~)ply work experience !() :11y l!:()ceis. 'l:er: ,he experience vH;ablc 

fo'- diplona RNs is eq:.wl to\,';g<:<~2) ano ~or baccahnFeate RNs. eqmd to (."\ge-23L 
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where In r,f,--'lIe is the naturallogar:thn1 of average anrll:al earnings of :ndividual 
n ,;vith educational background e; -"Y)/(. and X~c are individu:al's age and its 
sqllare; /.ne is a vector of la:)our market characteristics conlprised of gender 
and geograpbical area; tbe fJ"s represent coefficients to be estimated. and r'c is 
a vector of parameters 1.O be estimal.ed: and Un;' is a normally distributed d:s­
turbance term reflecting l,nobserved characteristics affecting wages, In this 
specificaCon, the age-earn~ngs pro!']e is assllmed to be concave, \viLI a positive 
coeffic~ent for Ute Enear term and a negative coefficient for the quadratic 
terrn. l1 ) 

The earnings ~'uncCons have been estimated \v~lh ordinary least squares 
for individual RNs to test \\'hethe1' those functions differ for Canadian nursing 
et1L:cation grou;)s. The regression results for each group of diplom(!, bacca-
13llr[:'10, and 111aster's/dortor,10 arc displayed ,n Table 7. Table 7 shows COll­

siderable dif':erences among edl~cal.~on groups ~1l several of the l'oerCcien LS. 

Also, the regression results in Tabk 7 present the regional wage differentials 
in the Canadian nursing \\'ork:::orce. It is particularly note\vorthy that the RNs 
in 1\orthf'rn Territories, \A/hich has the highf'st GDP per capita of all regions in 
Canada \vith a geographical and demographic conrEtion, receive notable \v(Jge 
lJremiums in both d~ploma and baccahwreate educalioll groups. Table 7 also 
represents gender premiun1s that Inale nurses receive higher \vages than 
:::emale nurses fuoughout all education groups, 

Sir,rc: the prinripal interest in this nnnlysis is to obtain estimated \'".'nge 
functioIls lhaL ~/!eld the wage differentials beL\veen :),lccalaureale RKs and 
diploma RNs across regions ill Canada. il is restricted to only those t"l.vo education 
groups. There:ore, 1 estimate the eqc:ation (5)for each education groc:p separately 
in the fL\;e Canadian regions; 

I wh_ ,~h DhXh DhXh". h n H/)/ - jio + f-' 1 }l + f-'2 n -.- Un , (6) 

/'7\ 
\ ; ) 

v;lhere: the b sll;)(::rscript indicates tic baccalaureate 1?r<s grOL;p and t~le d su­
persc;';pt indicates the diploma RNs grolip.~2) Table 8 reports tbe coefficients 
fJ's for each region. 

11) ,';s nenjal'lin e7 a:Jl99bl point ou"C, ,he 'age' val"i3ble alone m:giot be 3 poor 3)roxy vHi3ble for 

;:ll)or rl1<3.;'ket experience va~·lable. since lndivldlW;S w~~o do not attecd sc~~ool cae ol!:::lin :ldditlona: 

tn,rn;ln nl;)i:-;.)l thr(l:.Jg~: W(l:'~ cx;wricr:ce. They ;-I:SO r~wn1-i()ncc tkl: cor:l;)aring carr;ir;gs by 

e::d1.1ca:iOl~ lc::vcl \vould invoive COi~lPariGg inc.ivic.;12is wb." differed GOl onl~' b~' ec.~lcati()n. but also 

sys,er;;2t:cally by \York expe~·ience. Then:,.Tore, ir. r,y spec:fica,;or.c;. the diffexence;n e:-ll"nings 

d;le to one- yUlr di:tcrence in Ct!r~}ldian n'.1rsir~g edv,ltion bu\yeen ;)}lccabse8te RNs 811d d:pio!U[! 

RNs would be ur:r;erstated, since rXKC1!aV"e:1ti:'. RNs ;l~SI) :'ad :ov.,'er 'N(lrk l;xper;ence. 
I") The:: :nodel specific<ltions :n this sn:.dy ;,ave been deyelopec fr"nl :n.,;, prcyio:.ls paper. Sec Lee 

(2008), 
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6. Returns to Nursing Education and Regional Patterns 
in Canada 

The costs of an additional year of edl~cation for (J baccalaureate in nursing 
are considered as an lJ1veslmellt based on human capital theory. NO\\', t.o measure 
the wage prcmi"m of baccalaL:reatc RNs L:sing the present-value method with 
various interest rates. I start \vith follo"\ving three assen1ed conditions:131 

1 \{cl1rly' direct cost for university education in nursing is calculated as 
$5.014 over Can aria 'n 200102 and o~porlun'ly cosl of the period is the 
income forgone during the exrra year of un;verslly education ~.'hl('h IS 
equivalent to $26,199 of the- average annual earnings of 22-year-old diplOlna 

](N5
1
"' 

2. /, baccalaureate RN cnters the lll;rsing profession at age 23 aftcr 4 years 
of university \vhile a diploma RK starts at age 22 after 3 years of college, 

3. All Ilursing school students are assumed to be full-time students withm!t 
any part-t:n1e earning opportun:ties, and Rl\is are assUlned to retire at age 
N: - 55. 60. 65). 

PDV of Benefits and Returns to a Baccalaureate Deg'ree 
Considering present discounted value (PJ)V), the est.imating eCll:ation for 

net PDV of benefits. which is calndated as PDV of benefits mimiS PDV of costs. 
can ~)e exprf'ssed in equation (8) as f0110v\'s: 

I\et PDV ~ L: 
~l+i)n 23 

(eo+ Ho). 
(8) '~--

rn~,' uIC 'J,'f$ 

\vhere Fo denotes the in:tial earnings \vhich is forgone for the extra year of 
nursing education; Cll is direcl mOlletary costs for be education; i is the discm:nl 
rate; Bil represents the baccalaurc-atc--cliplmna wage differentials in each region 
(Lee. 2008).") 

The nct PDV of bcncfit.s call be rc\vrittrn as cguat.ion (9) by obt2ining thc 
Bn frOTn the regression results of earnings functions ~B}l = Ex}) On rr-T

)7) --- Exp 
(Ill j,fi I1::·). 

1:1: In this l"!2per, <It le,l,st fO;,ll" 6ifferel,t interf'~" r,~,es i ----, 0.0:1, (Wi"), OJ)7, OJl9 <lre consicle~'ed hr,~,ed on 

Ynlln:hly ;nt(-'ri:'.s~ '-~lt(-'s'.2.2:1 ~ i:S:: M,"i'/, f)"(jYn 01/109:1 :':: OI/20l):1:' repurt(-'d by n;1r,;'; ilfCar;;-;d;-; 

(200S) wi':.~-;.ou' regard~ng idla,iOG tate. 

n~1.sed on :-he l-e))01"-:: of VniVel",,:ty of Sa:~kaTchewall ~:~OUn, T a::Jwox:mately caln;:a-::ed the d:'"ec-:: 
cos:: eqtcaJs to S[),Ol-1. The average ;"nCU<l: n:1Tion fee for m:;ning erl-dc"tioc acrose; 1.-::<lnad:1 i~, 

rcpw:cd as $,1011 wl1ich is 80(!iJ of COl;rsc :oad. ar:c1 ;):c l-cS: of 20% <,\:hid: co,rcspor;ds;:o books, 

SGPplks & st;ldem fees can be calccl:meG as $l.OO:-l ,$l.(]O:-l/ ,S4,Oll --:- Sl,Oo:-lJ = 0.2). 

The opportuniTy cos~ i" ddven by ~l:e Il~eall of 22 yeal" c:]Jloll;a Ri,;S' annual eamir;gs fn.:rr. ~l:e 

2()(1l Can .. :c;an ~'eCS\2S mlc:od,l~a, \Yhk~: cq',1[Js to $2C199 \\';':.l-;. sLnda~'c dcvhltiot, of $~)3L1. 

l~j To (;-llc\;:~lle :-!-:e Ilet PDV, it is Tl(:~ce~~sary to defire ~he r;irect coS[ (Co; an(' ::oe or)port~mi:'y cos: 

(E:!!. By the methoc :,wrformed in my early i)<::pec·. 1. found ':.ha~ t~,C d:rcd COST (C'~) cql1a:s ~(l 

$5,014 and the o»porTur:,y co')tU<::) eqcals ~o S26.199 (Lee, 20(8), 



22 Fcon. J of Hokkaido Unlv., VoL 38 H. LEE 

l\et PDV = 2.; . 
E-d 

Exp (In 
.......... c ....•...........• · •.....•. ; .;;; ....... cc ..•..... -(Co+E'o), 

(1 +i)1I 

The numerical results of Net PDV \vitb various interest rates for eacb region 
in Canada are displa);ed in Table 9. Table 9 presellts noticea:)1e results of regional 
patterns of \\'age differentials between baccalauTeate RNs and diplOlna RNs in 
Canada. At the discount rates -:)etween 39-6 and 7(}6, there is an advantage to 
investing in a university nursing program in overall Canada. T~e internal rate 
of return (IRR) across Canad_a is 7.89?'b for the R:N"s \vith the retirement age at 
55. 8.:37% ~'or the Rl\s \vith the retirement age at 60, and 8.6J% ~'or the liNs 
'with the retin:lTIent age of 65.li.)\ All those casc~, IRR is greater than the average 
interest rate (4.37 1}o) for the last 10 years \vhich is reported by the Hank o~" 
Canada in 200S. However. the results show that there are significant differences 
ill lhe paLlerns of baccalaureaLe-d~ploIlla wage dif[erellL~als bebveen RKs ~1l 
\Vestern Canada and Eastern Canada. In \Vestern Canada regions, '"vhich comprise 
Prairies and British Colu:mbia, t~le \vage differentials behveen baccalaureate 
HNs and diploma RNs are conspicl;ous]y lo'wee fn bot.h Prairies and British 
Columbia, the IRY< with thc dcclslol1 of retiremcnt age ;;rt 55 is lower trun the 
average interest rate \vhich tells thal there is no fnancial gain from a university 
degree in nursing for the NNs enlployed in \Vestern Canada regions. On the 
other hand, in Eastern Canada regions. \vhich cOlnprise Ontario. Quebec and 
A t13nt1r Canada, the: ',,"'age: diffrrC'ntials be:t\\"(:rn the two Rl\ rduration groups 
are large enough to dr:ve the Enancial g<.tins for a bc1ccalaureaLe RK \vithout 
regardillg the retiremellt. age. Especially, Quebec. ~.'h;ch is the only prov;nce 
with a predominantly French-speaking population in Canada ~md still not sc:pport­
ing the change of educational reqL:irelnent for entry to the nursing profession, 
has thc highcst lc\.'c1 of baccalal:reate-diploma vvage differentials among all regions. 
The IR.R in QLiebec, regardless of the retirement age, is over 12<}6. 

Figl:re 3 alld Figl:re 4 illustrate the regional hypothelical age-earnings 
~rofiles of dblOlna RNs and baccahwreate RNs which arc depicted \vith the­
regression results in Table 8. In both diploma and baccalaureate, the Rl\s who 
arc cln;)loycd In more ;)opular reg:ons sllch as OntarIo or Wucbec earn higher 
annual earnings than less popular regions such as Prairies. Atlantic Canada. 

Ta:)le 10 S:10\iVS the maximum points on the age-earn~llgs profile of the 
model for each regional and educational group in Canada \vhich is also 
obtained by the regression results in Ta~)le syn In all reg;ons except Prairies. 
Table ]() indicates that the age at which baccalaureate RKs reach toe maximllm 
point o~ estimated anrwal earnings is higher than it is for diploma R:N"s. \\'11ic11 
m~ght be one of the m("JIn C811SCS of the- fin;:1llc1aI bcncf~ts from investing in CI 

Hi! By dcfir:i:-:un. internal rate of l"Ctcrn '.TRR! is the rate of C:~~cOl,nr ~H 'Nhich rk, r,c: 1)1"( __ sent va:,lc 

of IlllG12C c!lpitai ievcst1l'!.c::nt \vil! be zero __ 

171 Tt is b<lsed or, the G;J<"dl--a,ic re:atior.ship be-::-weer. age ("nd es,ir,a,ed anr.;J(',: earnings. For ex~tl1-; 

pic. for "he d~plnn:", RN~ ~n Ath,n!~~' C[!n:'!ci:,!, .. ,s tl:c RN's age inl'~'e<-:ses up ~o ,·lS. t11e cs!~;mltcd 

'N:1ge also il'C~-1;2ses. 'U;)(ln ~-1;2("h:Tlg ~he :1ge (/ 'is. t;oe est:'n;-ned wage )-e:1ch".s its ,llax::'nvn a: 

$:iiHl22. Ar:. tl:e given age condi~:()t: :)f 4S. esr:.;;l18ted w:'!ge diffc;cnt;:'!; bctwecn a :):'!ccnlauc'cnte 

RN 2r.C a d:»:oma RN is $2.78.1 Over the ~1ge ,A 4!i the estimated \vage ~egins to :ower, 
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:JaCcaiaufcatc degree-. Pra:rics, whic~l shc)\vs the- least wage diffcrcnt:als between 
baccalaureate RKs and diploma RNs among 5 regions. is the only region in 
Canada to sho\v' that the: age of rnaxinlunl annual earnings for diploma Rf\s 

IASA) is greater than the one for baccalaureate RNs (4-7,3). 

7. Discussion and Conclusion 

To estimate empirical models in this study. the metood of ordinary least 
squares (OLS) \vas applied. Also, Breusch-Pagan-Godfrey test \vith 5 percent 
level of s~gnifi(,;:Ulce is adopled t.o detect \A.-heiher heleros('edast~cily ~s present 
or not, If hctcrosccdasticity is detected, the tcchniql:c of hctcrosccdasticity­
robust standard errors IS performed to correct the st3ndard errors. 18

) 

The OLS estim8tes in this study may have yielded "ability "i3'" ('a"secl by 
the differences of llld~vidLlal R::'\'s ab~liCes or commiLmellls to flurslllg and "cost 
b~as" caused by family background as Grilichcs(.1977) and Card (1995,1999) 
;Jointed Ol,t. Cnfortunately. I could not take those ;Jotential sample biases into 
account vvith a cross-sectional data set. The vZiriables of family bZickgrollnd -
sHch as parents' occupation and ;Jarents' education - and/or inrEvldual qualities 

for lwrs~ng - sllch as IQ score or ~ndlvidllal mollvallon - were unable to be 
obtained, which may allcn"" Ine to address the bias issue. Fl:rther111ore, the 
d:rect private costs of nersillg education borne by baccalaureate RNs might 
have heen ovrr-estimaterl o\\'ing to scholarships or frllo\\'ships (Hecker. 1993: 
Le:lftT eL a1.. 1991), Again. I granL an assumpL:<Hl lhaL the aIIlounl of overesli­

mated cost can be negligible nol to wirhdn1'0i the obtained empirical resulrs 
:1'0111 this model specification with lifetiIne earnings :nunework. Also, to the 
best of In~y knovvledge there are no data m/ailable on \vhether universit~y nursing 
stl:dents arc more likely t.han community college nurs:ng st\ldents to reave ('I 

better chance of receiving such sc ~lOlarships or fello"vs~lips, 
Nonetheless, considering the model spec:f:caCons based on human capital 

theory and the quality of 2001 Canadian cenSllS data, the method devc-loped in 

this research proves that baccalaureate RKs arc paid a wage prerniwIl over 
diplollla R:'oJs ;n Illost cases. Depending on the ass"med interest rate and ;nclividual 
RNs' retirement age. tbe values of estimated \vage differentials vary. Hlnvever. 
not every baccaJal:reate j-?:,..J gets monetary belle:it from one more year 0: 
nErsing edlication. \"Vith the conditions of retirement age at 55 and 'L379b of the 

average discouni rate during t:w hst 10 years(01iI995-01i2005). this stc:dy 
argues toat the monetary "rofit from the choice ()f a 4-year baccalaureate's 
less lhan zero :n vVestern Canada reg~ons. 

V]oreovcr, wage diffcrcnt~als betwccn baccalcmrcatc Rl\s cmd diploma Rl\s 
have a different pattern in each region. Quebec has the highest level of wage 
diEerentials, \vhereas Prairies has the 10\vest level reg8rdless of t:le retirement 
age. 

In concluslun, wiLli RNs' the laLesL trend or reLiremenL, my IllUde! specifica-

1:<; Tl,e technique of heterosceci!lstici~y--robas~ s'-anciad errors is. also calleci as W hite s~!lnd!lrd 

elTon,: or Ht: ber S73nd3rd errOl,,', Woo:dridge. :J.oon 
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tions regarding the recent change in Canadian nursing education lead to the 
follovving conclusion: that the decision to invest in one more year of nursing 
education is economically rational (both paid tuition and forgone earnings for 
one more year of education in a university nursing program "vould be compen­
sated sufficiently over their working life) only for the RKs who work in Eastern 
Canada. 

Doctoral Student, Hokkaido University 
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Table 1 

T'm PROCESS OF EIJ1.!CITlON,"_ TEA'ISITIO.'1 TO A BACCALi\ UREATE IJEGEEE 

R_e~(ion Pt-ovince 

COT:lpicrcc hy :!lUg 

Pri lce Edward Island Cr:lI::1pletec by ~ 9!)S 

Coapktcr: by ; )1% 

Ouebec \0 trm:sitio;} pr()CL~S 

O,~tario 

Onl;,:rio 

Complued in ]\'1uch (If ~ooo 

Cllllplcicd in ~uo~) 
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Table 6 

~"E;\'1S ;\ND ST ANDAIW DEVIi\TIO'lS OF VV AGES For? EDUCATION GROUPS ElY 

VAI1IO::S AGE GI10I;J'S ($; CaniJdilFl Dollar) 

Age Fu:1 :SaDple Dipiorr:a Dacca:aureate l\'lastcr's/Dflcton:tc 

x:::~4 ,~2\!. ~~l7 $~~j, 57:! $27.0U7 

-SD 12, IU.'.:".i iI2,::;g;,) !,9,:nil 
N- U:! 80 I:: 

25Sx~ 2q $,'16,828 $:if;,610 $,'15, ],% 

SD E. )17) '.1L.(-)sn '1:2.-111) 

N 4fi4 201 19C1 

,'lOS;xS: ':!-'; $::19, ()]9 $:{~, 3K9 $4l,'J.',{; 

Sf) :14.:S:)/-b' UJ.9tin ':13A811 

N f,IB i,Zg 1f,B 

,is.sxs:39 S·';2.S}]9 $'11,32B $,I:;.:F;2 

SD lG,4[;,'1', (j:i _ (IG7) ': 10. 2(141 

~; n,7 :),16 1:!L 

4(:::.,xs:44 S4:,{,f-J:_)() ;J;4:!,8C1S $41),8:!U 

SD 1:;,719) US _ ::i1(,) :]3, ill}]'1 

r-z iHI,1 626 u!} 

~5 ;j<~0 S46.252 $'i4,663 $;'/),'i79 

sn l'lJ7,~) ':1:-).%7) : Hi. S 19) 

N' 95fl ng 199 

~u ,';,xC;: ~4 :£4fi, ~19 $44, '/14 $:)1, FlY 

SD ':1:.,:31U:' U4.ii2SJ :13Au71 

N 721 ;;71 l:-n 

IS ~;x~: :')9 S,::L 27: $'1.1,77:", $-,18.7,:,1 

SD ':11).4'72:- U6A5S) -:14.40,31 

" ·Hl ,i()() "") ,,, 

6fiS:xS:64 S4U_:!:!S ,~:;9, 561 $4LhJU 

SD '~14,~:~,8:' (1-40. gU2) :g,t]1'4'1 

l'~- 1:(r' lC~ 1'/ 

G;)::;:x ,~:1l.l(l8 $31,:)40 $29.71'; 

-'in I;,). ;-;27i ': 1(-; .1:;--1) ~U.(il1) 

N- 35 30 

I,;) SD is lhe ::;(anuanl uev;;ltl()11 \\·h,dl i::; i;, y<\;'eJ liJe~;e" ,,!l(J N;" Ule nUi lber (); ub::;er'~',-Iliui s. 

Itt:, :',~,. i:'dil'2tEs ,"ot ;lV~dahle r,r ,"Cit :lp;11it:lh:f'. 

lI.a. 

$42, ~S5 

{11,95t: 

B 

$'IS,701 

(H.855': 

Z~ 

')SO,9()S 

(El, SOx, 

19 

$SU , 54,' 

LV3,1 17) 

:!J 

057,1-48 
(I7,;-);)O:: 

29 

$~,3, :,)0(, 

US,14::{: 

19 

S60, 7:~2 

\1::>,(:46) 

N 

$47 _ (lei!;; 

( 1'/ ,';92; 

6 

n.a. 



2009. 10 The Regiona! Education-Rased V'lage Difftren,j,:ls 

Table 7 

W;\GE [(EGRESSIONS F()[, EIJi,(;\IIO'l C;:Wc:,'S 

Cf)Jfsirwi 

])UffUR)' = ] for Male; 

= 0 olhrrU'isi' 

Dumm.;'= i /(lr Fath Ro:ion; 

= () otJu:rwi.~i' 

flt!aJ!lic Canada 

QUCOtC 

(h!far{() 

British Coiumbia 

1'y-orth{JI1 Territories 

:l.1977~ 

.:tl2.8L 

C.lJblb' 

';11. Grn 

-\;.u661~ 

-:10.85;' 

-G.lU~~l* 

:.0;,.41':' 

-(UH21' 

(2 _ 65:' 

O. Of\9f;~ 

Ui. [Itj' 

-(- IJWti 

,1. TO; 

C,lml 

" 51: 

C.2494 

(L 7'~' 

:3. '1:34 

12.', Ahso!utE' t-')t~lt:sti('s ~He in parentheses bekw'.> the l'oeffic:etlb. 

10) * dc;)ot(;s sigr:ifi(>;·;nt elf till' CI.::;> :l'YC: (t\vo-udc:1 tests). 

(!, utiBt-~ 

(7.1}·n 

-0, U6~J1~ 

(J:>, Of;: 

c,or;SN 

n,I:::: 

-C.lUl1~ 

13. h(L 

C.OB2}( 

(3. U4: 

C. O~;h8~ 

:-~. ~R; 

-ii_ U81H~ 

:'Z.BG;· 

--().ll-129 

~ J . 3.'';:· 

U.0582 

,'(I. ~\:!" 

1.1"78 

I(} The d('pcn~.c~1t Y:-lri:l;)ir is t ~c ~~,tt:'-a: :;)g of the a:~nlla: c!';:": ing". by .,v:::gcs <'!"d s!';l;lries 

\15.55) 

0. u48:3 

'1. Gii 

-u, UHi9 

':1..39) 

-CJ,D52 

;}. (JTI 

O,(H27 

·:0.54) 

O,llW 

,:l.'ilJl 

-U.1(1\.16 

,:1.19) 

-O.097i'l 

\ ].(4) 

p,;t, 

1 :-;~,I 

31 



T
ab

le
 8

 

W
A

l;
E

 I
m
~
R
E
S
;
;
[
O
'
l
S
 F

O
[l

 [
':J

1U
C

A
T

IO
K

 G
IW

U
P

S
 A

T
 1

<
:;

\U
I 

I1
E

(;
[O

\ 
(D

ep
en

de
nt

 V
ar

ia
bl

e;
 K

at
m

al
 L

og
 o

f 
W

ag
e:

 

D
ip

IO
f_

12
. 

R
N

s 

V
ar

ia
hl

e 
;\

tl
a

n
ti

c
' 

C
an

")
ri,

, 
q

,.
<

:"
!t

C
 

O
U

i<
lli

o
 

Pr
~'

il
l 
it

s 

KJ
~~

l;
~'

~ 
))

, 
1'

<;
4i

'~
 

)) 
ID

,-
11

23
7-

-:
;~

4.
1l

 ,I
 

-::
\7

. J
6}

 
;.
t~
, 

if
}

 
":

9
, 

4<
1~

' 
(O

il
S

/i
ii

:!
 

<,
I.

',
I7

b:
:~

 
P.

',
16

{1
~~

 
p 

W,
;~

,:
r 

1i
:-;

'1"
'-

:4
. :

17
', 

'4
 _

 7:
~:
 

:7
 

':7
,1

 
I;

' 
(1

4)
 

.A
b

t 

-C
,r

,i
)4

7~
 

-c
.r,

,,:
u*

 
-r;

 .0
74

"*
 

-(
'.0

4
1

 :,
* 

:'1
. ;

_
 

'1
.(

:(
1 

~J
;~

 ] 
12

.'1
3)

 
A,

!.'c
" 

/}
O

O
 

R"
 

F 

13
1'

(;1
&

) 

1<
 

{I
. 

u;
')o

:'. 
d 

. (
li

b:
', 

\1
.0

:1
,;)

; 
(I

.\
II

~:
),

 

F
l.

ll
 

31
-1.

 (i
O 

:8
.7

8
 

,
L
8
~
 

I:!
 

'11
.1 

!'I
I 

fi
i 

0.
,1

1 

":
,r
~ 

:'H
7 

;;
"1

 

.'
\b
:,
!:
I,
.I
~ 

\ 
;I

a
li
"i

ic
s
 a

1''
''' 

iJ
ll

);
lr

~l
ll

ht
'~

,~
,~

 b
~
:
n
w
 
\f

~~
 ;

:o
df

i;
j~

Il
L'

 

~ 
S

U
lt

i:
:,

ti
('

,d
ly

 ~
;i
gT
li
ii
r;
\H
 :

\!
 
le

e
 f

J.
()5

 
le

ve
l 

It
W

i)
 1

,li
 p

d 
te

;.
t~

' 

H
ri

ti
s
r 

l:
o

lu
m

b
i"

 

~.
 ?
Cj

f.
7~

 

~;
:.
u;
I:
'~
, 

O
.f

i!
')

)i
)(

 

{3
.4

?)
 

-
n.

ll
ii

:1
9*

 

I 
;~

 
q 

I 

r.
 \1

;;7
4 

7
.3

7
 

i'
i ':
)~
1 

B
ac

ca
la

ue
at

e 
R

N
s 

C
af

l;
da

 
'\

th
n

ti
c 

(:
an

8d
a 

<:
'2.

1d
le

c 
\)

lI
:a

li
u

 
P
r
a
l
!
i
e
~
 

9.
 1
~
7
7
T
 

9.
 ~f

J 
l~

~ 
",

K
 1

,',H
-

",
8

5
b

S
-

.~,
 O
f.

i;
9~

 

~7
4.

97
) 

{1
";

. 7
~
)
 

(::
:1

 . .
il4

,\ 
1,

?3
, r

)?
~,

 
,1

9
. 5

1l
~'
 

\I
.n

b
1

o
 T 

(" 
1i

4"
,';

l 
U

.\'
iW

(i"
 

~I
, 
In

n
 7

-
~I,

 U
r.

77
~ 

~l
'L

'J
I:

i)
 

1,
1.

'1S
:' 

~
4
.
:
n
 

~4
.g

4:
 

i,
:~

. 
,~

l.
i"

 

-
n.

 (I
r,I

,1
" 

".
';,

:)
47

 
-

0.
07

7.
"*

 
. [

I.
 O

kS
;;"

 
. 
rl

.i
)7

17
~ 

i,~
) 

. 
'l!

l;
 

IJ
 .
. ',

';. 
;3

. :
:,0

: 
33

: 
(:

;. 
:)2

" 

r.
 1\

,t
~4

 
.I\

;')
)I

!)
 

\'.
 ~:

:;
7;
')
 

1'
.O

:W
1 

U.
\l

fi
~~

 

7S
. 

;:
 

SS
 

;5
9.

 I
i 

IS
. "

,;;
 

7,
 1

7 

2
) 

(jo
' 

n
, 

in
 

12
 

·12
 

.'L
 ,1

1 
'}

1 

7.
')4

 
l1

ii
 

":
)'1

 
;n

'i
 

'~
?:

' 

lh
ti

s
r 

(.
~o

ln
T.

bi
a 

;:
(l

ll
i1

rl
:C

 

It
' ,

0(
1:

;7
-

.0
I.n

7;
)2

t -

::
~O

. 
~l

) 
{4

7.
 ~
,\

) 

u,
 (1

::1
,1

 
'I

,{
IE

,-
;;

)f
-

{I
, 

>
\7

\ 
i 7

 l
i3

" 

'I.
O

].
:!

!-
I 

. 
(, 

11
1)

;·1
4' 

:'(
o.

'A
P

 
! G

. 0
,,: 

U
. 
\I

!)
\i

~ 
O

. U
);

!)
;; 

7F
, 

;?
 

J."
 

-1 
. '

1~
~ 

,! .
 n~-

. 

l,
~L

 
1 

In
; 

,r
' 

R
ep

rd
:n

,r
r 

"'
J.

co
;'l

ll
er

ed
 le

'iN
 R

£s
, 

C
:.

ju
at

i 
(2

00
3;

 
",
~"
)l
ai
Ls
: 

"I
L

 c
w

s"
;,"

,,e
;'b

:n
i2

,: 
da

t2
. 

in
vc

 \
:i:

"L
g 

S2
vE

-r
al

 o
b

se
n

 a
t 

Jl
l~

, 
on

e 
g<

2n
er

2,
lly

 o
bL

li
nf

, 
h

w
 R
~ 

b~
(8

,;
'S

E-
cf

 :
ll

e 
d 

"2
r~

it
)'

 o
f 

It<
2 

cr
os

s-
sE

ct
in

na
l 

,.
ni

:"
 "

, 
l,'

,'L
al

 i
~ 

1'
f!

""
v,

ul
 l

S 
1:

1a
l 

:h
t:

 :
lw

:l
"l

'·
, 

c;
1r

r"
el

l,
. 

s)
t;

ci
f'

fr
l.

 ~
L\

L 
Il

le
 "

t:
Ar

eS
~,

f)
rs

 b
\v

t 
lh

f 
e(

l:
','

f'c
l 

:,
.~
, 

1:
1~

 ;
,'"

di
ca

l]
:.;

 t
:1

.p
t:c

lt:
t:,

! 
~j

AL
S,

 .
'U

rl
il

ia
l 

~h
r.

'b
lt

'L
tJ

y,
i 

lh
t:

 r
~g

("
,~

"i
r.

'l
l 

cr
,~
~n
, 

i"
nl

S
 

<i
re

 ~
;1

:J
ti

"t
k~

\I
l,

· 
~
i
g
n
i
!
k
a
n
t
"
 

d
' 
BP

C~
i,

 f
~\

 rl
<-

"
'(

0
-'

; 
I.

,r
!'

:u
~d

:-
Pd

,"
"I

l-
Gu

!l
 r
r~

-i
 

10
-:,

1 
II)

 :
lto

Le
; 

L 
w

h!
':\

 L
~1

' 
Le

i !
':

fo
"c

d
,h

ll
c
ii
,.

 :
s 

l)
l·

~"
~I

I!
 

(i
r 

IID
I. 

~r
 I

l!
':

\~
n;

..
,c

~d
~h

! 
ir

!l
 y

 w
;1

 h
 ,,

) 
1)

~!
'C

0-
1l

1 
l.e

·;e
l 

n
: 

~i
,!
,n
il
';
: 

;"n
 ,'

~ 
i~,

 :
l~

Le
cL

er
:,

 I
 h
~ 

I ~
d
 (

U
I: 

.l'
o 

(If
 

re
te

ns
ce

('
:\

~;
ti

~i
ly

 "
r:

ln
:s

t 
~,
I,
ll
Ii
br
d 

e
r"

o
rs

 
"[

li-
'r

t'r
:r

;n
!:

'!1
 1

l: 
cO

IT
er

1 
tr

!:
' 
::

,:
a~

d,
Td

 "
n'

''
ir

~;
, 

("
.:;

, '" "'1
 :; ? ',-

<
 

'
~
 

~
 
~
 

2" 2L
 

c ,
~
 

~
 

~
'
 ~ c.

'j
 

co
 

~
 

~
 

M
 

H
 



T
ah

lf
' I

} 
,
~
 

0 

N
E

T
 P

IW
 U

F
 W

;I
G

E
 D

lF
I<

'E
R

F
K

T
I;

IL
S

 ;
1 
\I

J
 I

 N
T

F
I!

K
IL

 1
l;

IT
E

 O
F

 l
IE

IT
!!

K
 (

$:
 C

cn
ad

ia
n 

D
ol

la
r)

 
c
' "" 

l!
ll

er
e~

l 
ra

lt
' 

Ij
) 

]\'
;-:

1 
P

D
V

 

A
tl

an
ti

c 
C

ii
JU

C
6_

 
(
~
u
e
b
e
c
 

U
nt

ar
io

 
P

n·
jr

ie
s 

R
ti

ti
sh

 

0 

C
an

ad
a 

;t
gt

-:
 

C:-
J:·

 
R

et
ir

em
en

t 

]\
 =

 5
5 

i ~
 ()

, C
J~

; 
,s:

17
 ,9

7:
,:>

 
81

C
l2

.7
:2

2 
$,

1R
,4

1)
S 

$"
-,2

7,
1 

$:
1n

;; 
S;

;6
. (

!?
.r:

 

iU
4

,1
7

 
,m

,II
S

o 
·m

,S
II

I 
!fi

22
,7

45
 

-8
12

,1
70

 
-,'

4.
00

4 
$2

3,
12

3 
-l

 
i -

n.
ns

 
,s

2J
, (

I,
] 
1 

Si
il 

. S
,'l7

 
~H

i,
(j

9G
 

-$
1:

J,
iii

i2
 

-$
:)

. :
'').

1 
sn

 .!'
iJ

2 
~
 

i=
=(

).i
J7

 
,S

L:
:L

fl0
4 

:):
:lJ

A
:::

5 
:)3

. 1
:~

7 
-$

??
,{

)(
)j

 
-$

9,
 :
~3

2 
::;

4,
 ~
G
9
 

;o
j " 

i -
-0

,0
9 

,~
6.

22
1 

S1
7.

93
8 

-S
6,

08
8 

-$
26

.::
',)

') 
-$

11
.6

6.
5 

-S
--1

.1
67

 
B

. 
i ~
 0

.1
1

 
$1

. 3
0:

) 
$

6
. 
O·

l~
: 

-$
12

, :
JG

5 
-$

29
,0

8,
1 

-$
1:

5.
 3
G~

1 
-G

I0
 

G
11

 
§ 

i -
U.

 J
3 

-$
2.

 ,S
-le

 
-$

2.
2-

18
 

-$
16

,7
-1

5 
-$

31
,6

29
 

-$
1 

j,
 6

1.5
 

fR
R

 
11

.6
$%

 
12

.,1
9%

 
7 .

. 'i1
}?

; 
2.

 i
F

; 
,to

,'?
}-

;, 

-S
l:j

,7
;;;

.-)
 

i,;i
 

7.
8I

}J
ri 

c " '" 
f-,;

 c=
 ti

U 

i -
I)

.O
J 

,sS
!!.

?;
;:!

l 
S1

2i
i. 

·tS
:l 

$4
'J

. ,
j:l

fl 
-$

1.
 ii

i_
) 

$1
2.

SX
.'i

 
r
l
 

ss
n.

 ()
44

 
E

 
;=

0.
04

37
 

$,
1$

,1
70

 
$8

1,
77

8 
!fi2

1)
,7

6,
r 

-$
10

<
.5

79
 

$3
,9

0.
5 

i 
-

0
, C

I~
~ 

,s:
?!

I,S
xJ

 
s
n

_
!l

7
fi

 
$2

2,
6R

fl 
-$

1~
;.

76
9 

$:
;;

i!
~)

 

~
 

$,
10

,6
64

 
~ 

52
:1

,7
,1

:; 
,,r

; 

i '"
' 0

.0
7 

G
IG

. :
17

5 
ti4

1 
72

1 
tiG

,0
75

 
-$

21
.::

:3
1 

-$
5.

 ~I
::

n 
::;

7.5
::;

:::
 

" "-
i -

0.
09

 
$7

.0
!1

l 
S2

1 
2~

;:
; 

-S
I; 

.;l
·lL

 
-$

25
.1

98
 

-$
9.

9
i J

i 
-S

2,
8:

1 8
 

~
 

i =
= o

.n
 

$2
.:

~:
<'

1 
$7

 
79

;:;
 

-$
11

 ,
 .1

4-
3 

-$
29

, .
")q

,,,)
 

-$
12

.4
;;1

 
S9

,1
;;;

(:
 

~
 

i 
0_

13
 

-$
1.

 8
,1

3 
-$

1.
30

7 
--

$1
6,

30
3 

-$
31

. :
:.2

6 
-$

H
.1

26
 

IN
N

 
12

.0
2%

 
12

.(1
6%

 
8,

01
%

 
2.

77
%

' 
s.!

?-
-;,

 

IT
 

-5
1-

-1
.2

SC
 

::J
 

8 .
. 1

7%
 

:ii
 

IT
 

~
 

I\
 =

 1
'5 

i--
O

J!
:"

; 
,sf

) ~-
} . 

~;
:?
;)
 

8"
1-

·1(
i.'I

:>
1 

$.
'iX

.1
R

fl 
-$

::.
 ;?

:~:
2 

$:
?:

i.9
.1

:! 
" 

8G
D

.:1
SS

 
~
 c, 

io
o

O,
1)

4,1
7 

,'·N
,l.

71
9 

$9
9<

5.
13

 
$J

/<
S7

I 
S1

0<
84

0 
8(

,1
.9

4,
1 

i -
U

.O
S 

,s
36

.:W
0 

SS
3.

23
0 

~2
6,

 7
0·1

 
-$

13
,~

J7
2 

$6
,7

37
 

.~
3(

j,
 7

,')4
 

::'
.~ r.;
: 

82
6,

:5
33

 

i=
i)

.0
7

 
$1

9.
1;

:n
 

ti4
fi.

01
l7

 
:)

'7
.9

70
 

-$
71

.4
71

 
-$

:? 
??

G
 

S
9,

79
C

 

i 
-

O
.O

!) 
S

!),
S

O
J 

5:Z
:L

 3
2::

: 
-5

3,
63

'1
 

-.
$2

6,
23

0 
.$

6.
17

3 
51

.7
28

 
i'"

'I)
_l

-, 
$2

. ~
Jl

io
 

$i
\.B

fII
; 

-$
11

. 1
 !I:

~ 
-:

r~
:)

.i
;1

2 
-$

11
. :

J'J
fi 

-S
9

.l
:!

7
 

i=
=O

_1
3 

-.
IU

S
; 

-$
80

9 
-~

L6
.(

)8
r)

 
-$

31
.5

35
 

-$
l3

. ;
1l

7 
-S

 L
4,

 0
23

 

If
Il

l 
12

.2
$-

';-
0 

12
.8

%
 

8.
27

%
 

2.
71

%
 

1'1
.·1

8%
 

8.1
'1,

1%
 

w
 

(-
'.:

' 
G

ot
e:

 T
::.

e 
E

ve
rE

.9
;e

 i
n

te
re

st
 r

at
e 

fo
r 

th
e 

:a
st

 1
0 

ye
a:

:s
 i

s 
-t

:i
7~

)c
, 

(B
an
:·
~ 

ot
' C

an
ad

<"
t 

~(
)(

)3
1.

 



T
ab

le
 

III
 

E
S

T
lM

A
T

E
D

 M
A

X
[V

!U
V

! 
W

A
G

E
S

 (
$:

 [
cn

ad
ia

n
 D

oH
ar

: 

'\g
.(

't , 
1,V

<,-
.0;

<: 

\\'2
-.>

:>,
:e 

(E
l[

i.
'n

'I
l(

i~
l:

 

A
rl

il
nl

ic
 C

al
la

d
" 

D
ip

 
na

eZ
' 

M
J,

()
 

S[
J,:

Z 

$;
;1

1,
(:7

2 
$4

1.
:'l

n4
 

$2
.7

S
3 

$4
, 
~4

6 

C)
ll

Fb
!~

r 

D
ip

 
H

ae
c 

47
 

,11
 A

 

S4
0.

4'
:;'

.,]
 

S
!;

:?
:;

n 

S
ll

.3
1;

e 
::

;~
~?

C?
g 

r,1
} 

D
ip

 d
en

o
te

s 
d

ir
io

m
a 

:i
N

s 
an

d 
B

ac
c 

d
n

o
tp

s 
ila

cc
a!

au
J"

f'a
te

 ~
:N

s.
 

C
)n

fa
rio

 

D
ip

 
H

ae
c 

4,
'-"

B
 

<J
-i 

,8
 

$4
:::;

. :
nO

 
$4

-9
.:1

:1
4 

::;
S 

80
S

 
$

G
,0

8
j 

Pr
8i

ri
('

:~
 

Rr
il
i~
h 

C
uJ

um
bi

" 
C

an
ad

a 

n
ip

 
H

ae
c 

D
ip

 
D

ac
e 

f)
:p

 
na

ce
 

4R
.4

 
47

, ,
1 

4i
i ,

S
 

71
 ,

;) 
4G

,(i
 

4-
q, 

,1 

$:
19

 7
ns

 
$4

:::;
, r

W
i 

S4
2,

4(
1:

2 
S4

? 
. :

)!;
7 

$:
1-

1.
 ';'

2;:
:; 

$4
7.

 -I
.).

) 

$3
,2

9i
.-'

 
$3

, 
~j
7 

$0
41

 
::

;l
8.

M
7 

$5
.4

:1
(1

 
$5

.9
3(

: 

li1
,1 

T
tk

 l
ll

,l
xi

m
um

 l
Io

iJ
lb

 a
re

 u
bl

,li
lH

::d
 b

y 
tb

e 
~J

ul
)t

~,
 l

C
 (

kr
iv

al
lv

f:
, 

uf
 e

sl
i:

na
lt

'J
 w

a,
t.;

e 
\'a

ri
ab

le
 v

,.-
ilh

 '
<;

:,s
[.H

!\:
1 

(()
 a

g
t'

 v
ar

i~
~b

k 
in

 e
qL

l<
1l

i(
)[

Js
':

2~
'd

)d
':

:)
':

'v
,.

-i
lh

 ,
<;

:,s
lri

\:l
ed

 ~
<i

j)
);

)l
e 

.d
b

I1
:'"

 ,
 

\
~
)
,
 

, 
_ 

_ 
_

_
 

. 
" 

-' 
,.

 
_

?
 

_ 
._

 
,
,
_

_
 

_ 
_ 

_ 
_

"
 

_ 
__

 
dl

nT
t-

·"
 

."; 
__ 

-'i
 

_~ 
,'J\ 

Ie
} 

f 
ro

m
 t

tl
" 

f'[
ji,

<t
f!

O
n 

ot
 I

n 
IJ

."
 -

;1
(,+

 P
1X

" 
-+

-,
"J

2}
(:

; 
+

 N
, 

ti
l"

 "
t;

"J
(W

ll
Jn

l 
Cf

Jll
r1

.t:
O

llc
, 

T
ha

t 
sl

o
p

e 
f'l

[l
la

b 
to

 7
e

' 
0 

,h
 ~
o 

lo
w

s.
 ~
-

11
1 

-
;!;

1"
J2

X
 ~ 

-
0,

 )
:)

' 
--

',
-,

 

n
w

 m
dl

ic
W

ll
l"

; 
u;

 A
g

e 
am

i 
.--I

.~f.
2 w

h
c
h

 i~
 !l

()l
al,

~(:
 b

y
 (

31
 

,"
[J

r]
 P

::: 
'L

"<
.' 

gW
I.-

'll
 :

n
 '

L
lb

k
 U

. 
"' 

J:I
~ 

Id
} 

O
nc

e 
T

 fo
un

d 
th

e 
,"

1;
;x

ir
nu

rn
 c

O
D

ci
ti

or
 o

f 
ag

e 
V

<l
ri

ab
ie

 (
A

ge
*:

' 
th

en
 b

y
 t

h
e 

re
g

re
ss

io
n

 r
es

u
lt

s 
of

 e
ac

h 
eq

ua
ti

on
 i

n
 T

ab
le

 9
 

T
 c

an
 u

bt
ai

n 
rn

ax
ir

nu
""

 e
st

i)
" 

«t
eo

 "
""

lS
e"

, 
"W

ag
et

) 
at

'd
 w

ag
e 

:J
il

'l
t'

re
ol

id
~ 

w
il

h 
lh

e 
ag

-e
 C

!J
!l

d:
liu

n 
D,

:; 
't'

;e
L

 

("
.:;

, 
~
 

"'1
 :; ? ',-

<
 

'
~
 

~
 
~
 

2" 2L
 

c ,
~
 

~
 

~
'
 ~ Co

'') 
co

 

~
 

~
 

M
 

H
 



2009.10 

, 

' oJ 
DO<! Cools 

The Regional Education-Based 'Wage Differentials 

• 
• • 

, f-'---:.J 

Figure 1 

• 

• 

N 

AGE-E .. :l,RNTNGS PROFTLES IVTTH A RACC:l,LAl:REATE DEGREE .:l,'J:D DTPLO\fA 

IN TILt:: CANADlAN I{'J: I'ItOFESSIO'J: 

55.000 
50.000 

e 45.000 

II 40.000 
.~ 35.000 
• 

W 30.000 

~ 25.000 

.'i 20.000 
15.000 
10.000 

. ' 
r--

/. 
• 

...... 
... r •... 

...-- '-... ' . 
'\ 

\, 

"i~<"~""~"h~ ./' ,"+ 
Aoa 

Figurp 2 

'\lEA'J: A'J:NLAL EAl{NINGS($: Canadian Dollar) 

I I~rnplom. el 
. ...... Baccalaureate 

35 



36 Eeon. J. of Hokkaido Univ .. Vol. 38 H.LEE 

45000 r------------.., 

40000 f-----c 
~ Atlantic Canada 

_QUebllC;: 

.~ 35000 

~ 
~ 30000 

-6-0ntlrio 

_PrIIirillll 

~ _British Columbia 

25000 ~------------1 _Canada 

20000 w..========== .... 
~{\ ..,' ":Is, ..,q .;, {:- ":l"" -,c, "q fa'" 

Age 

Figure 3 

HYPOTHETICA L AGE-EA R"lTNGS PROFILES .I DlPLOM A RNS ($: Canadian Dollar) 

FigLlrf! 4 

55000 r-------------, 

50000 ~===:~~~§~.:~~ § 45000 ~ ~~~~~~ !:Ii --0-Atlantic Canada 
C _Quebec 

W·~ 40000 --6-0ntario 

=------------"><,1 _Pr.iries 
~ 35000 _British Columbia 
c .:z 30000 _Canada 

25000 f--------------J 

20000 w.===========..J 
~ ~ ~ ~ ~ ~ ~ ~ 9 ~ ~ 

Age 

llYI'OTllETlCAL AGE-EAK'HNGS 1'1WFILES .I BACCALAUREATE RNS($: Cana­

dian Dollar) 


