. within a program area; (4) Established Relationship Between Cost 'and

major Planning decisions. (LH): -

v - .
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"Most of the decision$ any of us make are based Mpon wnat can
. i N 4’} : '
be termed presumptive knowledge. We presume that we have analyzed all

A~
relevant factors. This is an-acceptable situation as Iong as/bur decisions

are relativefy inconsequential, affecting ourselves alone or our lmmeduate
. “ 1.
family .and friends or do not involve-large sums of money or have major impact

upon the lives of others. 'But what of those decisions which carry the seeds

of future commi'ttment? -THere are p]enty of these in vocational and technical

educatjon: decisions to create and fund new insd?uctional programé decisions

to reduce or delete existing program§ decisions to plan and bU|ldeLhe

physical facilities needgd for _these vocatlonal -technigal programs How can

we maﬂg\ghese planning dec:snons on a more rational basis? A body of

s

analytical techniques are available which can improve anyone's decision- '

aking process. Generally termed ''value anatysis'' from its origins in

ican industry as a methodology for studying cost effectiveness of

Ame
. A4
g? alternative manufacturing methods, the procedures are relatively simple,
. T - ) ' * e

h easily‘implemented by anyone of reasonpble intelligence, and applicable to

© ' ‘ s _

(@) ~any detisional settlng ' : ¢
O S '
3] A fundamental starting ‘point f'. good decisions is, cost. Figure
O »

-1 represents a ‘value-analysis schedule for a hypothetical vocational fac1llty

As you can see from this schedule, a serlesﬁof program

being planned.

-
.
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spaces are defined by area (poluﬁn 4), by planned capacity at any one time
/ ~ ’ B

(column 5 = "'Units of Use"), by the number of students processed over a given

¢
period of time (column 6 - ''Output Units''), by '"Base Cost' (which is the cost

of the rough construction of the space), by the "Ancillary Space Cost" (which
v B ..

is the cost of awpro-rata share of bd%lding service spaces such as corridors,

mechanical rooms, toilgt‘rOOms, etc., attributable to the area éhown in

column 4), the ""Added Cost'' of the space (which is the cost of finishes,

*

loose and fixed equipment, and everything else needed to make the space usable

for instruction), and "Total Cost'- (which is the sum of columns\7i9). This

, / N -

schedule is summarized in the Figure 1 example but in,actuality will run to

many pages of detailsd cost data. This schedule should be prepared prior to
. ' . s
the development of schematic architectural plans’and should include any and

all programs which are under consideration for inclusion in'a new facility.
o . The total estimated cost may well exceed what you know are the
LV . .\

avai’ablé funds but resist the temptation to get too cost-conscious at this

stage of value analysis. =~ How do you acquire these cost estimates? Obviously,
this procedure-requires extremely detailed and accurate costing. 1f your

architect is already under contract and has a competent value engineering

department,:he canr provide this information based upon your imput. Or %ou

.

tan engaée one of the following to provide this data: an architectural firm

{an a time-and-materials basis) which has’a good value-analysis capability;

r '

a professional estimating firm, or.a reputable large contractor (again on a

-

* P
time-and-materials basis) who has a value-engineering staff.
- . -

' s .
. .

- The last two columns in Figure;l provi&e the ''Cost per,Unif of
Use' and the ''Cost per Qutput Unit" (i.e., cost divided by number of students
processed or graduated in a given period of time). Theseddolumns give relative

rather than absolute costs, permitting cross-comparison of program costs.

-
'
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Cost per output unit {(or program graduate) does not tell the

whole story. We shodld really relate that cost in some mann&g\to actual or .

-\

. .

estimated job placement rates. Figure 2 Tndicates one method of ranking

cost data for facility and program operation costs. A number of alter- $

Py

native, spaces and programs are compared using z;s'percent of reliable job

placement (column 'a'), the capital cost of the facilities (column 'b') as

derived from the detailed cost analysis in Figure 1, the estimated (or

actual) program operation cost of the alternative (column 'c'), and the

cost per percent of reliable job placement if alternative approaches to the -~

- 7

same occupationaT goal are being listed (and assuming that the number of

-
-

students -in each alternative program are identical) or the cost per job
’ ¢

placement if non-alternates are being considered. A "Worth Ceiling' is ¢
useful as an additional célumn, supplying an upper 1/nﬁt beyond which higher
- costs will not be accepted. The worth ceiling is usually the cost of what="

ever program and program facility approach is currently in use. That is,

3

you generally do not want to accept an alternative program which is going to | ]

.

cost more than you are presently spending to accomplish the same goals. Any

alternative approach which exceeds the worth ceiling is excluded from further .

consideration. And although the worth ceiling is not gqnérally used in the -
analy%us of non-alternates, it can be and -it Serves as a way of forcing
\ rigorous planniﬁg by requiring that new facilities and the attendant program

3 . . . '
operational costs fall at or below a given limit, which limit can be relatively = .

. arbitrary or, based upon the costs of other similar programs elsewhere. o
- k4

-

A number of estimates have to be made at this stage and decimal -
point accuracy is neither poséible nor particularly'desirabie. You will

o probably- have to estimate the>percen¥ of reliable jbb ﬁlacement likely (untess

[
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i existing program can serve as a qujde) and you will almost surely have

a

t  make an educated guess at the operational cost of each program per year
.- .ffing, materfals, utilities, maintenance, etc.). But keep in mind that
- [y ‘ -
- .hat we are doing in program value-analysis is emphasizing value, not

sccurate and Rrecise cost accounting.

3 L .
! From this procedire in Figure 2, you should be able to select

J

the one alternative from among two or more which has the most ‘favorable cost-
5 . !

A}

tu-benefit relationship or, irf the case of non-alternates, a set of compar-

ative cost figures which can be ranked in a subsequent decision matrix.

-

Cost, however, is only one of the elements important in deciding

NMhich spaces and programs dre to be included within a limited building and
’

operating buddet and which should be deferred or excluded. The use of a

=

decision matrix forces the definition, weighting, and valuation of explicit’
“criteria. In Figure 3, a decision matrix has been develdped tqg assist in
deciding which of several program options is best: a convent ional group-

instructed wellding technology program, a highly individualized, self-paced :

welding instruction program utilizing the principles of Individually Guided . A

Education (IGE), or a program using a local industrial plant with on-site
instructional staff and ancillary instructional facilities (space and some
equipment) supplied by the district. Six criteria have been selected as

i}

those relevant to deciding which option is most desirable. The specific
/ ) F) , .
criteria will, naturally, e soméwhat” different in each case. A weight is

" established for eacq cqiterion,'preferaBJy such that ‘the sum of all the
3

weighting factors equals unity (1.0) and each weighting reflects the .
decision-maker's valuation of the relative importance which should be ,
accorded each criterion. . In the case of Figure 3, it can be seen that

iest single weight (.3) and

-

)' "Operational Cost' has been accorded the heav
: o :

- . f

P )

~y
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“Community Use'' the lightest single weight (.05).

.

Now we are ready to establish appraisal scores for each option

on each of the six,de®ision criteria. Where you‘aré dealing with\quantifi-

el

zble data such as the "lnitial Cost' and ""Operational Cost'' criteria aré
' 3
dependent upop, it is feasible ’to develop’'a graphing arrangement such as

in Figure 4 which permits you to convert costs (from~Figure 2) into

-

normalized appraisal scores. It is advisable to keep al) appraisal scores’

in the 1 - 160 range to reduce the inconvenience of dealing with large
° v ®

numbers. By,matching the cost for a given option on one.axis of Figyre 4,°

qQne can determine a normalized appraisal score for that cost along the

other axiéﬂf Where qhantiflable data is not available or applicable (i.e.,

""Space Flexibllity," ""Operational Feasibility,'" or similar criterions),

you must argive at appréis7ﬂ'scores through an informal judgemental

process. Aéain, keep in ;§nd that the purpose in value-analysis program-
ming is to determine relative value of one option as compared to all others.

Also, -the éccuracy of this process, both in determining the wgightings for
’ : . .
cryteria aanthe appraisal scores, is improved by using a committee of
o ) v |
informed ihdjviduals and arriving either at consensus figures or averages

- . LY
from individua]'judgememts. The quality of the ‘individuals involved in

tbls process Qounts for much more than the quantity of persons so-involved,

F]

»
but several, good minds wr]l moph\likely produce accuriie relative ratings

thdn a snng]e ;nle|dua]

‘ \
) Whpn all appralsa] Score: have been entered in the decnsnon

matrlx (shown Yn Figure 3 in the upper left -hand cell of each co}umn) each

appralsal scure is mu]tlplled by the we!%ht factor for*that criterion and

the re]atlve yélue score can then be entered in the ]ower right- hand cell
e . .

of each co]uﬁnﬁfpr each option.. Sum these re]atlve value scores and enter

each total id}gﬁé "Relative Value'' column at ;He far right. |n the Figure 3

S I3
i . : ( ) ! ’
?. ,,". ' : *
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» wle, the option "Welding Technology QIGE Approach)'' received a relative

+.of 75.8, indicating that it is superior on the criteria chosen to either

wentional group-instauction approacﬁ or an on-site program even though
jeweived the lowest rdt}ng of the 3 optfons on Initial Cost." ’
13
Figure 5 illustrates another use fqg this decigion-matrix
approach.  Every vocational-technical building program faces budget con-
Ltraints which require compronises, to varying degrees in the programs and
N

tacilities to be provided. In Figure 5 we see compared not alternative
instructional,methodolqgie? and their attendant spgce reqﬁirements but
different program spaces cémpeting for inclusion within aKFlw buiiding or

- Y %
buildings. Here wq’have the matrix used to develop felative value scor?7/

on disparate technical programs. These scores can be rank-ordered

most valued to least valued and, when combined with good building

edo-

on distrete component cost af each program space, can aid.you as the
a 1%
Y

-~

cational planner in identitying where the deletions must be made (see
\ 1 ®

. . : . N\ . :
Figure 6). Programs receiving low relative-value scores would appear as
\ ) .

“juod targets for square footage reductions (where they can be made without

harming a minimal acceptable performance standard in those programi),

pussible combining of certain spaces for shared use, or outright deletioh of

the programs from the .facility being planned.
. ¥

These planning techniques are tools for making better decisions
. -~
and, as with all tools, they should be used honestly. [If they are used to
justify prior décisiongj\?% will not be the first time that data were

Ycooked." But when these methodologies are seen and used as ways of

>
*

improving the quélity nf our planning decisions, they can provide us with
- » - . s . s
data which may not have been available to us before. The great value in

.
.
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“~ .value anaﬁw&('is that these fechniques force us to identify the bases upon

which we will reach decisions. Value-analysis p]annirgmakes it more L+
. » e
difficult for us to give undue weight to some factors and ignore or slight
L] N '
others. Not the least importance of'value analysis is that it provides
documentation to substantiatg major planning decisions. |[n an era when
dollars are “fast becoming ones'qf our scarcest resources, we can ill afford
the cost of poor decisions. ’
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FIGURE -2
COST/ACHIEVEMENT RELATIONSHIP OF VARIOUS ALTERNATIVES
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FIGURE 6

HIGH- FO LOW- RELATIVE-VALUE OPTIONS WITH COSTS.
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