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I . Iilntrodtiction

This study intends to introduce an alternative approach for the project evaluation and
selection process for Turkish Armed Forces. The needs are'always tend to be endless, but can we
meet all of theml'If this is the case, how should scarce resources be allocated to different all kinds of
projects in order to ,be certain for the hture of the Armed Forces' performance?
There are different stakeholders involved in the process. Since this is a cooperative effort and
zero sum game, the consensus is vital among them. The main stakeholders for the project evaluation
and selection in the military are ( 1 ) Government, (2) Chief of Staff, (3) Department of Defense, (4)
Army, (5) Navy, (6) Air Force.
Goverment is the main authority for the allocation of the procurement budget and defining
the national strategy Given this procurement budget, and defined strategy, Joint Stuff HQ along
with the department of Defense attempts to select the best among the candidate projects all three
forces of Army, Navy and Air Force There'are mainly three deriving forces that define the needs of
the Armed Forces These are :
Threat, Possible changes in the unstable dynamics of the international relations may cause
changes in threat definitions. These changes in threat definition force armed forces to reevaluate
their needs and strategic plans For that reason, threat appears as a main factor in the need
assessment process.
Doctriiie; It is another important factor that derives the fbture needs of the Armed Forces since
it dictates the required capabilities for different levels of units.
* Techmlogy; It is a merit to catch up with technology in the world we live in. Technological
power of an Armed Force is a competitive advantage for a nation. For that reason the
technology will unquestionably continue to be a deriving force for defining the needs of the
Armed Forces.
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2. Project Evaluation and Selection:

Project evaluation and selection decision process attracted large area of interest among the
academicians and practitioners. For that reason, serious numbers of models are introduced to the
literature. When those models are analyzed, those can be categorized into two main groups. These
categories separated from each other at the mid 1970's by Baker et al's [I9751 paper They defined
tlie limitations of the classical models being used as;
1. Inadequate treatment of risk and uncei-tainty
2. Inadequate use of multiple criteria
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3. Inadequate treatment of project interactions

.

4. Insufficient involvement of R&D 'manager .
5 . Insufficient usage of nonmonetary criteria'
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6 . Inadequate handling of time variant property of data

Schmidt et al. [1992] defined classical models as decision-event models. As
they stated, project selection decision was considered traditionally in the classical
'group as"a constrained optimization problem. .,Thereare some debates on this question
in the literature. The authors defined the common properties of classical approaches,
and these are;
i: Classical models were mainly focused on outcomes at a particular
organisational level and at a particular point in time.
..
11. They assumed fixed criteria and' fixed number of alternatives. There was
no mechanism embedded to' the' model, which allowed altering .the
I .. ;
.
.
problem.
iii. Most of the time benefit measurement techniques
were.used
. .
but rarely
. .
..
..
allocation methods were used.
iv. AS, Baker et al. [1975] mentioned, there was inadequate treatment of
,...
.
.
. .,,
uncertainty and multiple criteria.
v. Classical models generally assumed that decisions are made at a single'' .''
instant in time by,:a. single
,.
decision-maker.
..
vi. There was lack..of .participatian and consensus leaded to a result of .failing'
.. .
..
to build support and.acceptance.
vii. They ignored the organisational decision process and organisational
dynamics.
..
.
viii. There was lack of behavioural,and organisational considerations.
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Given the deficiencies of classical models, Baker et al: [1975] concluded that
classical models are only adequate for routine decisions with, a highly analytical
content. However, Winkofsky et al. [I9811 claimed that even though there were
adequate models in certain areas, they were not widely used. He suggested that the
lack of usage could be due to the way models are introduced rather than to
deficiencies in+the models.
Intensity of project evaluation and selection papers decreased after Mid- 1970's
even though the need for a sound project selection methodology increased. People
looked at back and began questioning "why are so much models created and why are
so less models are used?"
I It is claimed that most of the studies focused only on the mechanics and
unfortunately could not sense and incorporate the all inherent dynamics of ,project
evaluation and selection process, prior to mid 1970's. There was a race to gpply
almost all-possible techniques to the core problem of "allocating scarce resources to
available projects" without even paying attention to those stakeholders who are
involved in the process. It seems that they focused on too much on details and
techniques and lost the insight of the big picture?
After Baker et al. [1975] mentioned about the limitations of the previous
models people began to pay attention to those inadequately treated areas. In classical
approach the tendency was to treat project selection as a single decision-maker, single
criterion at a certain point of time and with certainty of outcomes.
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Oral et al. 119911 studied on a new methodology for collective evaluation and
selection of industrial R&D projects. They took a position of sectorial and national
levels and selection process, which is mainly based on relative values, is done through
a model-based outranking method. Their study introduces a new approach to project
evaluation and selection. The methodology used intends to increase acceptance of the
model and the results by introducing democratic and resentment avoiding principles.
This study is multi-stakeholder, multicriteria data envelopment analysis.
3. Quantz3ing theftlture needs:
The vital process for any organization to visualize their future needs and take
necessary steps through new projects. Creativity and visionary leadership plays an
important role for quantifying the future of organization. In the implementation of
project evaluation and selection methodology, the main stakeholders will be
encouraged to provide their well-defined projects of which they believe that they will
benefit from in the short and long term. Each has to consider the effects of possible
changes in threat, technology and doctrine in the long run and determine their future
needs by comparing their actual capabilities with the desired level of hture
capabilities.
Although, this process is the most difficult part, it is at the same time the most
important part of the whole process. If you can not make sound and effective need
assessments, then it means that you are gambling on the future of the nation’s
security. For that reason the methodology suggested in this study, do not consider
putting on any kind of limitation in project definitions, and intends to gather all
creative opinions which are supposedly well defined as projects in a pool. These
projects will play a vital role for shaping the future of the Armed Forces. This study
will not go into the detail of the methodology for quantifjmg the future needs. It is
assumed that, all those three forces defined properly and sufficiently their future needs
and these needs are quantified in terms of projects, and gathered in a pool. Then the
main question arises:
“ What type of decision process should authorities follow for the
project evaluation and selection procedure in which they acquire
maximum cansensus without creating any resentment among different
stakeholders and at the same time assure the selection of the best
combination of projects for the future of Armed Forces?”
After the selection process, selected projects are scheduled in the next 10-year
implementation plan. It is inevitable that there will be some project backlogs, because
oflimited resources.
4. Criteria determination
,

$ 1

The selection of criteria that will be used to evaluate projects is another step in
the project evaluation and selection process. If too less criteria are used, then the
model may not reflect the reality. On the other hand, if too many criteria are used,
then model may become too complicated and unmanageable. For that reason, it is
suggested in the study that each criterion should be defined with its relevant
subcriteria as summarized in Figure 1. This in depth criteria determination will
eliminate or at least decrease the level of inconsistency among the people who are in
I
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the project evaluation and selection process and at the same time capture the essence
of the project values for the organization. Total number of criteria in this study will
be limited and assumed to be at a manageable level of ten.

1A -iii
1A -iv
1A-v-4

r * 1A - VI
\

\+ 1A - ~2

Figure 1 Criteria Branch

5. Screening phase:

This phase intends to eliminate the projects, which are ill defined and do not
meet the basic a few prominent criteria. Checklist type of screening model can be
implemented in order to see whether each project has completed properly the
predefined project proposal process and satisfy the minimum acceptable level of a few
prominent criteria. This will save some of the time and effort and at the 'same time
force project owners to propose well-defined and coordinated projects. Screening
phase is assumed to be done prior to acceptance of each project.
6. Score Assignment:

In this phase a group of expertise will be gathered to assign score to each
criterion of the projects. The evolution committee will be established by two
representatives from each forces, and seven representatives from the headquarter of
General Staff, These 15 people of expertise will shape the future of the Armed
Forces. The suggested score assignment process intends to incorporate group
interaction and dynamism.
Score assignment process is considered as a several step procedure. The steps
will continue until predefined consistency level is reached among committee
members. At first, each member of the group will assign scores and after then these
scores will distribute to all members and each member will defend hisher reasoning
behind each score. This way each member will introduce hisher different viewpoint
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on the subject. This interaction process will supposedly increase the understanding
and interpretation of each criterion at the project basis and decrease the
inconsistencies among the group members. For that reason following model is
suggested to measure the inconsistency among the group members.
Consistency will be checked before the final phase. Consistency measure is
like quality control, and as in the total quality management point of view, quality must
be checked all over the process. For that reason quality chcck, consistency measure
will be hela at the most important phase of score determination. If scores are given in
a consistent manner, then the leading findings will be consistent with the overall
procedure. Consistency measure will be defined in terms of each criterion scores of a
single project. Scores between “0 and loo” will be assigned to each criterion of a
single project, it is needed to analyze the consistency level of those given scores. In
order to measure the inconsistency, statistics that measure the spread or variation in
the data will be used.
8. Oral et. al. ’s [1991] project selection model:’
Oral et al. [1991] introduced selection model for R&D projects. This study
does respect everyone involved in the process and give same’level of importance.
This democratic approach of the authors intend to eliminate or at least resentment
among the stakeholders. Their methodology creates incentives for the stakeholders to
reach maximum consensus during the selection process. They try to reach maximum
consensus among the stakeholders while selecting the best projects among the
available ones at some given constraint, which is basically budget. This is a
derivation of data envelopment analysis by using whole matrix values, instead of
diagonal terms in their study.
The main difficulty in the project selection process is deciding on the weights
of each criterion. Criteria are predefined by stakeholders with some compromises,
and the associated weights are determined by the stakeholders individually. The
superiority of the model is hidden at the point of volatile weights, which are
determined by in terms of each projkt. ,
Oral et al. [1991] allowed each stakeholder to decide on hisher own criteria
weights. However, in this study the weights of criteria will be determined on a project
hasis. For that reason it is allowed that each project will decide on its own weight
combination.
9. Weight Deterni ina tiou :

Oral et al.’s [ 19911 self-evaluation model basically creates incentives for the
stakeholders to maximize the value of their.own projects. For that reason they are
allowed to deteimine their own weights for each criteria. However, they are not so
autonomous, and are restricted at a point in which their weights can not m’ake the
overall value of the other projects more than one.
Oral et al. considered budget needed for each project. However, in this study
budget requirements will be kept out of the concern until the last selection process.
Because, when scores are divided with budget requirement figures, this leads to
underestimate those projects who need high monetary figures. All of the projects that
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are gathered in a pool will be ranked with predefined set of criteria but volatile criteria
weights.

Let the overall rating value of a project k will be determined by R, and
ni

R, = C W p S k p
p=l

<

.. .
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Where;
: Weight of the criterion p with m numbers of them
skp: Score of a project k from p criterion.

P

Thus, the model:

111

Maximizez wkpskp

(2)

p=l

subject to:
m

C w k p s j51,
p for j=1, .....,n

(3)

p=l

wkp 20, f o r p = l ,......,n?

(4)

rigure 2 Self-Rating Model

However, self-rating model may lead to multiple solutions of the criteria
weights. The methodology treats this possibility with positive attitude. In this phase,
the weights of each criterion will be determined by the project owners without
harming the maximum value attained by project IC, and increasing the overall value of
the other projects more than one. Thus, each project will be evaluated by project k,
and most favourable criteria weights will be determined. The cross-rating model is
summarized in Figure 2.
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(5)

Maximizez wjMs
jp
PSI

subject to:
m

C w j k p s i , ~for
~ , i = l , .....,n

(6)

Pm1

2wjbskip R,

(7)

w+ 20, forp=l, ......,m

(8)

=

p=l

Figure 3 Cross-Rating Model
This model will provide new criteria weights for different projects and as a
result of these optimal wIjkpvalues, new overall rating value will be calculated with a
formula of;
m

R~=
, Cw*jkpsjp

for V j , j z k

,

(9)

P"1

All of these overall rating values form a square efficiency matrix "R'.

This square efficiency matrix of R will help to compare and rank the projects among
themselves. Sum of project rating values, are used for ranking them.

IO. Conclusions:
This study intends to suggest a methodological altemative to project
evaluation and selection process in Turkish Armed Forces. The conclusions, which
are driven so far studies, are:
If we allow each project to rate his own project, then it leads that some project
weights become zero. This may not be a desirable case in general. For that reason, it
is intended to search a methodology to define minimum acceptable criteria weights
and incorporate those values to the model. For that reason, w+2 6, for all criteria
weights. However, 6, must be defined in some interval. a- 2 6 k Ia+ When you
bound some criteria weights with some positive value, it is likely that, an infeasible
solution may occur. In order to get rid of infeasibility, some flexibility is needed
related with minimum acceptable criteria weights.
This methodology allowed maximum coiisensus among the stakeholders and
lead to a better ranking among the available projects. Every project is very important
fir its end user and end users may not appreciate the values of other projects. For that
reason, this methodology, provides a common understanding and base for all projects
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of different stakeholders. After the execution of methodology, every stakeholder who
is involved in the process becomes convinced and resentments are minimized. In
addition to other benefits, during the group interaction stage, intense communication
lead to occurrence of shared vision among the representatives of different
organizations.

REFERENCES:
1. Baker, N.R. and Freeland, J. (1979, “Recent Advances in R&D Benefit

2.
3.

4.

5.

6.

7.

Measurement and Project Selection Methods” Management Science, Vol. 2 1,No.
10, pp. 1164 - 1175
Baker, N.R., Pound, W.H., (1964), “R&D Project Selection: Where We Stand,”
IEEE Transactions on Engineering Management EM- 11.
Oral, M., 0. Kettani, P. Lang (1991), “A Methodology for Collective Exaluation
and Selection of Industrial R&D Projects,” Management Science, Vo1.37, No.7,
pp.87 1-88 5 .
Schmidt, R.L., (1993), “A Model for R&D Project Selection with Combined
Benefit, Outcome and Resource Interactions,” IEEE Transactions on Engineering
Management, Vol. 40, No.4, pp. 403-410.
Schmidt, R.L., Freeland, J.R., (1992), “Recent Progress in Modeling R&D
Project-Selection Processes,” IEEE Transactions on Engineering Management,
Vol. 39 Issue. 2 pp. 189-201.
Souder, W.E., (1975), “Achieving Organizational Consensus with Respect to
R&D Project Selection Criteria” Management Science, V01.21, No. 6, pp.669 691.
Winkofsky, E.P., Baker, N.R., Sweeney D.J., (1981), “A Decision Process Model
For R&D Resource Allocation In Hierarchical Organisations,” Management
Science, Vol. 27, No. 3, pp. 268-282.

Cpt. Altan OZKlL

:graduated from Turkish Army Academy (honor)
received MSc in 0ps.Rsch. from Naval Postgraduate School CA USA
attended to Canadian Defense Fellowship Program Ottawa CANADA
currently enrolled to Ph.D. program of Gazi University (Industrial Engineering)

Cpt. Guner GURSOY :graduated from Turkish Army Academy (honor)
received MSc in Systems Management from Naval Postgraduate School CA USA
currently enrolled to Ph.D. program of Bilkent University (Management Science)

-8-

