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ARSTHACT

informetion_ Techrofogy () con be wied to fmgwne the eficloncy and efectiveness of de dillioey of
healtficare. In this paper, we prapose mithadalagy 0 addeesy the question: "do these tumes of hanafity autweigh the
cointy v e difle af o profeet? ™ Uitiately, 00 oue alifective fo develog a generalized feolthoars hisimess cove
mienlnf o evefnade £ posd eifectiveness '

INTRODUCTION

Mlosl stmtegic ivestmenl declstons incorparate o business case evaluntion where all of the funsre benelits wre
welphed agnbial eyrrenl and Dilire costs, The objective, of nnie, Is 10 only ovest b indtiatives i leve mone
Beniedits thin costs, During the development of these types of Buglness Cises, e sconeate cvaliation ol benefits und
of cosls s of utmost impatance. Incorrectly ealeulallng Use costs or Ve tming of e boneflts ny lesd 10 declzions
(it ATt frop ogtdand,

Busindss Coses for fuithitives aurrounding new tochnology or tew Informution systems (181 are oo differen
Althongh cost congponenls of technolay nre wally stright forward, sl mn with e haedwire, progrussing ind
U ke, the benefis we extromaely dificnlt o wmensure eonard, 19981, For instance, how do vou pul u price g on
the “ability of sonsoie to do Lheir job better”; nr how do you calinbite “people. enjoving thelr Jobs bwere ud,
eansedqueently, are mare eleetive™? Ad uw nesull, many inftintives have begon with Sille knowledge of the magnituby of
the benefits i, most imporantly, e timing of thetr arrival, Moy initiives aro defented before they ever bepln
tu o the faet rhnt the expeatations hove il bees smaged and the tie conntitoeal bos not been appresisied, Wit
iy aeedded s the ability 1o crente siaiidaids of mensures of performance sueh thal the resuliing benefies of Ingronsid
elficiency sol effectivensss enn bagin 1o be evaluated

MUEASURING THE COSTS
M stiad, the costs resoctulod with Infornuion Sysiens can be lswed fuirty nooumrely, They include:

Explich supplier costs nssocisted with hrdwore aned sollware

service contmcts with extemal supplies )

Adlocation of persomme] suwlores during design and devefopnemt

Travel coss (Tor both Ineogd and exiemal personnal)

Implementition costs and pilol esling (Le., overtime, pemags ruoing 2 sysiems in parmiel)
Long term managament i pminlenimes coas — inremally aod exterlly

Calcwlation of nppaminity costs (includinge cost af capitg]),

CECOooQD

Tethips, the one cost that is most ofien overlooked is Gl of the appornity cosl. Money Ui isinvested Tn long
temm prajects — sncll as e dsvelopment of information syslems — are consequently 101 available (o dvest in othes
iibatives. These orher "initizlives” bive o polentiel inheren refem o investient (RO associsted with Gem 1n
order Lo estimute el tmz costs comprelienshvely, on estimare for TOT i be neomanited in the calcilations,
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MEASTRING THE COST SAVINGS

The benelils from TT [ivestment, far L most par, are harder (v identify. Below wo provide twa hrogd
caleguries. Within euch of the chegories, we provide cxxumpled, A complefe listing is not possible gs thoy will YUY
Accosding to the specitic organization or deparinients ivolved.

Beducthyn fo persmioel (L, dewnsizing)

This-is cleardy the most obyinus benefil and the one Wiat 15 often chied — sometlines (o the exclusion of all
others. As an example, the efficiency wins froui Use néw St will requite 3 less staff, ‘hes o937 posiliong can
b cliviscited. éach willy an estimaled wnnual ensl (salary niid persomnal benelils) of say, $30,000 eacly, then
resulfng i o cost savings of $150,000 per year. If the praject 45 cvafualed over & fonr-vear Smafmme (doe o the
amueizition schedule dssotiated with e prajeet), Ui suvings conld be farlior relined bascd on the presant villie of
e human ressirees (MR sivings aver Thi Line.

A seeon cusl ednsidafation relited (o persannel revueres fice reduction in s The betelis in iy cose ey be
Seen wath dmprovémenis i quality, sedponse or perfammance. ‘Those are eyl deseribed, lowever, in e second
ElegoEy,

Performanee linp rovene i

A vesand culeyory of o8t savings wnd Bensfits 00 under ke gencal hending of perfurmanes inprovement
Unfurtunmicly, he evalumion of pesformance Lprovement reyuires o teauremen of curie pretiees wwell ng
lulure perforimavce. The difference betwoen thiess i abervations represents the pesformunce Digrovemant (ar
desling), The mewsuremont uf current practices however iecsssities [l developivant ol sumdnds aud teasuies, 1
perfarmimce sandards do uol exis, hei LeHpir NS horons snstitnlions or imefennies make no sonse heamsa flie
umdt of measun gy vary o colodation o i vompesition. Forher ong reason for this luck of simadisds and
MEEIeS i poot Infornuion systams Conseiuenly, perdarminee improvenient due (o improved 15T B overy
diffienlt compenent to integeute inro e calculution of bewelis in Business Cises,

Llstied bebow i sompla of tse type of measusss tivt coulld be wsed, Once wpain, Inliceead i the development of
these stndnridy iy pgreement on dat caprire el yustiviive i lynis,

Reduction I e (o gedjob done e, cvale fine)

Incresse in peroeniage of tsks with no erors Gupravemant of quatiy
Inerease in slall sarisiotion

Incranse b padient mnlEfction

Radoction e resichinlssions

Reductivn in length of stay

RFeduction i wiverse cvenis

leprovament i Bulanced Scorecord parforminnee,

pPCCcoDooDo

A oan exiiigle, consider the reutment of asthunt cises i oo eenergeney depertnent (FR), bicorpomted in this
trealment i the multiple compenenis of gvele e fime wititing heforg Seene s provider Uine wifli Plisicinm or
nther provider; imae dolig the dingostic tesls; and treatnent dme {comosating trealmenr ot I the ER pud he
braiuiegs required to perform follow-up troatent in the homwe), Tn be able s exlenlite cuch 4 heneflt, one wonkd
nzed to establish the stamland of fime caleulation, the nethod of dot copiere and the system by wlicls cwrang
meisanes conld he geasmied and compared o histaric vilues (or oilie benchimarks) Finally, & marhod for sssizing
s daller value te the improverient 15 also required i Benefits e o be i Inately compared with costs.

Ardther perspeerive is o congider an overnll chiamee m perfornpmes regarding coterta within o Baslanced
Scorcerd. The conceps of the balanced sudrerard partails to the philosophy that an argudention delivery hiealiheare
shonld bz effective acmss measires within many dimensions — ie, fimancially, petienr and st satiafaction,
martalily. Perhaps overall combined benefitz shontd be based on g dellar value relabonehip desived from a Balanced
Sgorecsnd iniproveman or decline,
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INFORMATION 5YSTEMS ARE NEEDED TO TLLUSTRATE
THE BENEFITS OF INFORMATION SYSTEMS

Trhgreal b e tbjective to fidly define bongfits emauting Lrom 1T adopron is the neod (o craals inlnemation
sysiams (st can neEmage ol messore these very spme ingrevements. “The best way ant of this eirculr ingie is 1o
paint to other similar projects and successfol implementations. Unforestely, there ame too fow srooess stories In
paint ta - therefore, we are faced wilh the problem of qrantifying the sppropriate beschis from sertch

The credtion of standarids

Benclinarking in healthasre {parhaps throagh e use of standard Batanced Seorecan] compancns) is flled
wilk difficulises becanse of the divarse data captine leclniues snd the varions data coding optivns (Lennard, T
ancd Plutk, 1998). "The need to build baisiness cases aned 1o justify IT expenses has been well docutnentad (Fawaly i
Klinehean, 19953, Lo u recont stiady (Leonard and Keller, 19983, when comparing perforiance intermally across
olher Diapnostic haaging (D1 departments ar aseas, or exteniully sornss ather hosplials, (| was quickly sealfed
few mtandands exisl in perforninee easirement n this desipline. ‘The shilit to 300 n long ternn ubjective being
realieed (uesurite perfarmmnce tieasings) provided eoough malivallon for e D userfmmagees dn olie lispitals
hranghsait Catinda 10 beghn work on ey stundandised perforsmsee dndicutors tor DY depaniments. At present,
Ioweyer, we iire fie rom resdily meastring 1T efMectiveness gatng and eorpaating theninle te Usting of Danelils
within the Besiness Cose sriwire due to a ok of darm stuiidenlition,

DECISION ANALYSIS

Ul conicepd presented here in o apply e Decislon Analysis process of evailuating nformmiog o e
hienefits compaticnt of e Hosiness Case for 1T procureneo. Aliwgh Bayesian ssnistes and proe probabilities
turviz oo o rontlie companent of Declsion Theory for some s (see Winkler and Hays, 1974, asnony muny
uthiers), applying Bayesinn methodalogy Lo caloulaie e benefils within o Business Case stricniee 15 niw,

In wame detid], within Deciston Analysts theary, one critlenl element 1 the ealenlarion of e Yalne of
Porface aud Smuple nfoeoution thravgh Bryesinn statlsties incorpemting prios ad posterior probabilides. For
Uig Busliless Cuse, the abjecrive bs to estimate tie value of kaving aecurate and tnely infarmution, The objective
lieee 5 1o conslder merging thess rwn disciplings Lo demonstrme o novel approsch 1o evaluing e Value of
Trifrrnion walivg, Devlsion Theory and applying it fo [T Dusiness Cisea, T hoped dat tis wpe of oost-benell
amislyazy will then be applicd in futoee FL' (ng well o other investnient) cost elfeeriveness svaluations

In order to incenporate Theeision Aoulysis theary, we musl be uble 1 sdenify & disteibsdion of outcomes th
are quile posible from the IT sdoption, For exumple, l2n s consider tires measures and the comesponding
realistic savings wller sullisient time fllawing TT lmnplesnenention. Thase are!

O reduction in e rsources sy by 109
0 reduction in ER waiting times by 5%
O eecluction in D1 costs fde 10 glimination of daplicse tesing) by 2036

These savings can only be culeubuted 1T we have e stamdnrds and benclunorks avidloble onan inilistey wide
leviel, In ather words, i nsl be clear bow the BR wiiting times are ealenlaled. Ohnee oirced 1o, hen Lhe
beischnmck (baseling perforiignce) must be identified so thal e recheerinn of 5% cn be achonowledped,

To ecap, the initin] wrep st be (o Wdendify passible outvomes empnting from TT adoplion. This fimler
ranuires e estoblishment of borh stidaeds smensure and the benclmmurk Jevels far comparisen, Tu complate the
Business Case, one hust now incorpomite he Decision Analysis (i.e., Bavedan) by assigning probubilities o the
Likelihond of pchieving ceruin levels, For insance, | 5% reducticn in BR walling Gomes muy Teve 2 probability of
0,25 whereds 2 2% reduerion may luve a 0.3 chance of ocvurring, This i be approachsd s mombar of Wiyl -
such gs pilots, preliminiey sumples and questionnalres (Leanasd and eller, 1998), Incomporating probability and
wuleomes then hecomes stralelilforvard in 5 Deeision Tres strecmre, OF course, e Liey to the calenbyion will be
assigning the right dollar values asociaied with the differenl levels of improvement - 12, is 5% redaction worll
timngs 05 much as a 2% or should e weigliting be less?
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DISCUSSION

A conipleted decision trée 18 not presented hesa, Tl goal of the puper is o proposa 3 melhoedology, This
methodolegy conlaiis inherent assumprious. Alibouph these assomptions can be debated, it is quiie sunighlforward
that the fme T1' beuefits cannol be enunersied without 3 comprehensive infermation system, To dite, the cost
suvings for 18 aro solely extended 10 homan resource rediction. This paper, perhips irough consmictve debare,
will at the very feast iNimduare the thesis that all benefits that are derived from better information should be
cafculated ws purt of an 1T procunsment bigincss cass.

Thieee are a mumber af ollwer dssumptions and puriielers canceming Ui project that should be Mghiighiod.
O Tha distribution of the eost sivings will e, af bedl, on spprescdmation, There is no way o ldentify tha
pulentinl mmicomes witl cerluinty,
O The dme (rie of any Busingss Cise las ol gddressed with discussion fodusing on finuetd swdngs
eslimuted over moone yeur period. T is quite possible That savives could continue over o second fiscal yeur
and heyand,
o The probability dislribitions are also estionaes based on Dayesian prior probubilities Moch of (i alumcy
e enlentations will depand on haw close these estiniares relfecl reality,

I conclusian. the okast Lnpoctint poine Ja this paper 18 the sppficalion of Declsion Analysis (heory to the
Distness Case appoaeh for sew techinnbogy andior inforsnition systeti, 1 mist be steessed hai, us-in wiy DA
prabilem, deess 1o, o knowledge of, approskmate odeomes iy critical for (e enlewlotione and Ailsequel
analysis 14 be manniiglil
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