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Abstract: Project procurement method (PPM) selection influences the efficiency of project
implementation. Owners are presented with different options for project delivery. However,
selecting the appropriate PPM poses great challenges to owners, given the existence of ambiguous
information. The interval neutrosophic set (INS) shows power to handle imprecise and ambiguous
information. This paper aims to develop a PPM selection model under an interval neutrosophic
environment for owners. The main contributions of this paper are as follows: (1) The similarity
measure is innovatively introduced with interval neutrosophic information to handle the PPM
selection problem. (2) The similarity measure based on minimum and maximum operators is applied
to construct a decision-making model for PPM selection, through considering the truth, falsity, and
indeterminacy memberships simultaneously. (3) This study establishes a PPM selection method with
INS by applying similarity measures, that takes account into the determinacy, indeterminacy, and
hesitation from the decision experts when giving an evaluation value. A case study on selecting
PPM is made to show the applicability of the proposed approach. Finally, the results of the proposed
method are compared with those of existing methods, which exhibit the superiority of the proposed
PPM selection method.

Keywords: project procurement method selection; multi-criteria decision-making; interval
neutrosophic sets; similarity measure

1. Introduction

Intensifying competition among construction companies and increasing project complexity pose
project management challenges to owners in the construction industry. The selection of an appropriate
project procurement method (PPM) plays a key role in project management [1,2]. The appropriate PPM
could reduce project costs by an average of 5% [3]. The most common PPMs in the construction industry
include Design Bid Build (DBB), Design Build (DB), Construction Management (CM), Engineering
Procurement Construction (EPC), construction management as program management (CM) [4,5],
and Public Private Partnership (PPP) [6,7]. Each form of PPM is unique and cannot be effectively
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applied to all projects because of their different characteristics [4,8]. To determine the sustainability of
a construction project, selecting an appropriate PPM is a key task for owners [1,2].

The PPM selection problem is also called project delivery system (PDS) selection in the engineering
field. Researchers have conducted numerous works on PDS selection [5,8–10]. Gordon suggested
that an organization and contract strategy should be considered in PDS selection [10]. Alhazmi and
McCaffer divided PDSs into three types and proposed a four-step model selection process [8]. Li et al.
proposed a PDS selection model wherein information entropy is used to calculate attribute weights
and unascertained set theory is applied to select the suitable PDS [11]. Mahdi and Alreshaid proposed
a multi-criteria decision-making methodology that utilizes the AHP method for PDS selection [12].
Ng et al. [13] proposed the membership functions of fuzzy criteria in an empirical study. A fuzzy
PDS selection model was constructed by incorporating fuzzy relation rules and selection criterion
weights [14]. An et al. established a group decision-making model for PDS selection under the interval
intuitionistic fuzzy setting, wherein a new weight determination for a decision maker is introduced
by using the information utility level [4]. Li et al. developed new similarity measures with interval
Pythagorean fuzzy sets and applied them to choose a suitable PDS for a project [15]. Mafakheri et al.
utilized the interval AHP to determine the interval priorities for alternative PDSs, which were then
ranked using rough set theory [16].

From the existing research, the evaluation information for all criteria affecting PDS selection was
characterized by fuzzy sets, such as intuitionistic fuzzy [17,18] and Pythagorean fuzzy [19], which
require the sum or square sum of membership and non-membership degrees smaller than one. In other
words, there is a constraint to decision experts when giving evaluation values. Actually, too many
restraints imposed on decision experts can give a low effectiveness evaluation result, and then lead to
the selection of a suboptimal PDS. Neutrosophic sets, introduced by Smarandache [20], need a very
loose constraint, in which each component (truth membership, falsity membership, or indeterminacy) is
smaller than 1 and larger than 0. Later, the neutrosophic set theory was generalized. Wang et al. [21,22]
presented the concepts of single valued neutrosophic sets and interval neutrosophic sets (INS). Peng
developed a new multi-parametric similarity measure and distance measure for interval neutrosophic
sets, and applied them to evaluate the Internet of Things (IOT) industry decision-making issue [23].
Sahin developed two multi-criteria methods using the interval neutrosophic cross-entropy, and used
them to select a company as an object investment [24]. Based on a single valued neutrosophic number,
a model for evaluating and selecting a transport service provider was presented by Liu et al. [25].

Though the available research gave abundant theoretical foundation, two major aspects should be
approached by further research: (1) The process of calculation in the existing similarity measures is
too complex to apply to more practical fields, it is necessary to introduce a general theory measuring
the closeness degree between two objects. (2) The existing similarity measures applying to PDS
selection under INSs ignore the “true psychological” behavior and degree of confidence from decision
experts. Mondal et al. proposed a tangent similarity measure under interval neutrosophic sets, which
considered the weighted mean value of the degrees of truth membership, indeterminacy, and falsity
membership [26]. Ye presented a cosine similarity measure under a neutrosophic environment, through
calculating the relative proportion between truth membership and the Euclid distance of the degrees
of truth membership, indeterminacy, and falsity membership [27]. Actually, to ensure the effective
evaluation information, the degree of confidence for decision experts plays an important role in the
process of PPM selection. To bridge these gaps, this work aims to develop a decision-making model
for PPM selection under an interval neutrosophic environment. First, the main difficulty in INSs lies in
the comparison of two interval numbers. To overcome this, the interval number is transformed into its
alternative representation. Second, a PPM selection method under the interval neutrosophic setting
is constructed using the similarity measures presented in [28]. The similarity measures used in this
study are superior to other similarity measures because they consider the indeterminacy degrees of
judgment from evaluators. Finally, the proposed PPM selection method is applied to solve a PPM
selection problem.
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The rest of this paper is organized as follows. The decision-making framework for PPM selection is
provided in Section 2, including the criteria and the selection process of PPMs. Preliminaries regarding
the interval number, neutrosophic sets, INSs, and similarity measures are introduced in Section 3.
The establishment of the decision-making model for PPM selection based on similarity measures is
discussed in Section 4. An example using the proposed PPM selection model is given in Section 5.
The comparative analysis and conclusions are presented in Sections 6 and 7, respectively.

2. Decision-Making Framework for PPM Selection

The PPM for a proposed construction project can be selected from Design Bid Build (DBB),
Design Build (DB), Construction Management (CM), and Engineering Procurement Construction (EPC).
The DBB is a traditional contract approach in which design, build, and management are distributed
to different units by the owner. The DB is a model in which the owner signs a contract with the
contractor, and then the contract takes the design and build of the project. The CM is a model including
construction and management, which adopts “design and construction” to accelerate the progress
of construction. Finally, the EPC is a kind of general contracting, that is, the general contractor not
only charges the project design, procurement, construction, and commissioning services, but also
takes responsibility for the quality, safety, time, and cost overall responsibility, in accordance with the
contract. Li et al. showed that numerous factors should be considered in PPM selection [16], in which
all criteria for selecting PPMs are interpreted as shown in Figure 1.
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Figure 1. The criteria and interpretation for project procurement method (PPM) selection.

Actually, PPM selection is a typical decision-making problem. Based on the line of decision-making,
to obtain the best suitable PPM, the criteria for PPM selection are firstly determined, and the evaluation
data about all criteria affecting PPM selection is collected. Then, a matching decision-making approach
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is chosen. Finally, combining data given by evaluation experts and a decision-making approach,
the suitable PPM is obtained. The selection process of PPMs is shown in Figure 2.Information 2019, 10, x FOR PEER REVIEW 4 of 15 
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3. Methodology for the PPM Selection

This section presents the methodology for PPM selection, which mainly includes two
parts—preliminaries about interval numbers and INSs, and similarity measures between INSs based on
minimum and maximum operators. These are the basic theories for establishing the selection of PPM.

3.1. Preliminaries

In this subsection, we provide some basic concepts and definitions of interval numbers and INSs,
including their operational laws. They are utilized in the analysis.

Interval numbers and their operations are of utmost significance for developing the operations of
INSs. Some definitions and operational laws of interval numbers are introduced below.

Definition 1. [29] Let ã =
[
aL, aR

]
=

{
a
∣∣∣aL
≤ a ≤ aR

}
, then ã is called an interval number. In particular, if

aL = aR, then ã =
[
aL, aR

]
is a real number.

Interval number x̃ is alternatively represented as ã =
〈
m(ã), w(ã)

〉
[29], where m(ã) = 1

2

(
aL + aR

)
and w(ã) = 1

2

(
aL
− aR

)
.

Accordingly, we provide a representation of an interval number and compare two interval numbers.

Definition 2. [30] Let ã =
[
aL, aR

]
and b̃ =

[
bL, bR

]
be two interval numbers, then

ã + b̃ =
[
min

(
aL + bR, aR + bL

)
, max

(
aL + bR, aR + bL

)]
; ã =

[
aL, aR

]
;

ã× b̃ =
[
min

(
aL
· bR, aR

· bL
)
, max

(
aL
· bR, aR

· bL
)]

; 1/ã =
[
1/aR, 1/aL

]
.

Definition 3. [28] Let ã =
[
aL, aR

]
be an interval number, and then

ã = m(ã) + w(ã)i, (1)

where i ∈ [−1, 1], m(ã) = 1
2

(
aL + aR

)
, and w(ã) = 1

2

(
aL
− aR

)
.
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Considering two non-negative interval numbers ã =
[
aL, aR

]
and b̃ =

[
bL, bR

]
, where 0 ≤ aL

≤ ã ≤
aR and 0 ≤ bL

≤ b̃ ≤ bR, we define the following:

(a) If m(ã) ≥ m(b̃) and w(ã) ≥ w(b̃), then ã is greater than b̃, that is, ã ≥ b̃;
(b) If m(ã) ≥ m(b̃), then ã is quasi-greater than b̃, that is, ã � b̃.

Definition 4. [20] Let X be a space of points (objects). Then, a neutrosophic set A is defined as
A =

{〈
x : TA(x), IA(x), FA(x)

〉
, x ∈ X

}
, where functions IA(x), TA(x), FA(x): X→ [−0, 1+] are the truth,

indeterminacy, and falsity memberships, respectively, and satisfy the condition −0 ≤ supTA(x) + supIA(x) +
supFA(x) ≤ 3+.

In contrast to a neutrosophic set, an INS has a wide range of applications. An INS is defined
as follows.

Definition 5. [31] Let X be a space of points (objects) with a generic element x ∈ X. An INS A is
defined as A =

{〈
x : TA(x), IA(x), FA(x)

〉
, x ∈ X

}
, where functions TA(x) =

[
TL

A(x), TR
A(x)

]
⊆ [0, 1], IA(x) =[

IL
A(x), IR

A(x)
]
⊆ [0, 1], and FA(x) =

[
FL

A(x), FR
A(x)

]
⊆ [0, 1] are the degrees of truth membership, indeterminacy,

and falsity membership, respectively, and satisfy the condition 0 ≤ TR
A(x) + IR

A(x) + FR
A(x) ≤ 3.

Two INSs have the following relationships:

Definition 6. [20] An INS A is contained in another INS B, i.e., A ⊆ B, if and only if

TL
A(x) ≤ TL

B(x), TR
A(x) ≤ TR

B (x), IL
A(x) ≥ IL

B(x), IR
A(x) ≥ IR

B (x), FL
A(x) ≥ FL

B(x), FR
A(x) ≥ FR

B(x).

Definition 7. [31] Two INSs A and B are equal, i.e., A = B, if and only if A ⊆ B and A ⊇ B.

3.2. Similarity Measures Between INSs Based on Minimum and Maximum Operators

This subsection introduces three similarity measures between two INSs, A and B, and their
properties, based on the minimum and maximum operators.

Proposition 1. [28] Let A and B be two INSs in a universe of discourse, X = {x1, x2, . . . , xn}. Then, the 1-type
INS similarity measure:

Y1(A, B) =
1

3n

n∑
i=1

(
min(TA(xi), TB(xi))

max(TA(xi), TB(xi))
+

min(IA(xi), IB(xi))

max(IA(xi), IB(xi))
+

min(FA(xi), FB(xi))

max(FA(xi), FB(xi))

)
, (2)

which should satisfy the following properties:

(1) 0 ≤ Y1(A, B) ≤ 1;
(2) Y1(A, B) = 1 if A = B;
(3) Y1(A, B) = Y1(B, A);
(4) Y1(A, C) ≤ Y1(A, B) and Y1(A, C) ≤ Y1(B, C) if A ⊆ B ⊆ C for INS C.

Proposition 2. [28] Let A and B be two INSs in a universe of discourse, X = {x1, x2, . . . , xn}. Then, the 2-type
INS similarity measure:

Y2(A, B) =
1
n

n∑
i=1

(
α

min(TA(xi), TB(xi))

max(TA(xi), TB(xi))
+ β

min(IA(xi), IB(xi))

max(IA(xi), IB(xi))
+ γ

min(FA(xi), FB(xi))

max(FA(xi), FB(xi))

)
, (3)

which should satisfy the following properties:

(1) 0 ≤ Y2(A, B) ≤ 1;
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(2) Y2(A, B) = 1 if A = B;
(3) Y2(A, B) = Y2(B, A);
(4) Y2(A, C) ≤ Y2(A, B) and Y2(A, C) ≤ Y2(B, C) if A ⊆ B ⊆ C for INS C, where α, β, and γ are the

weights of the three independent elements (i.e., the truth, indeterminacy, and falsity memberships) in an
INS and α+ β+ γ = 1.

Proposition 3. [28] Let A and B be two INSs in a universe of discourse, X = {x1, x2, . . . , xn}, then the 3-type
INS similarity measure:

Y3(A, B) =
n∑

i=1

wi

(
α

min(TA(xi), TB(xi))

max(TA(xi), TB(xi))
+ β

min(IA(xi), IB(xi))

max(IA(xi), IB(xi))
+ γ

min(FA(xi), FB(xi))

max(FA(xi), FB(xi))

)
, (4)

which should satisfy the following properties:

(1) 0 ≤ Y3(A, B) ≤ 1;
(2) Y3(A, B) = 1 if A = B;
(3) Y3(A, B) = Y3(B, A);
(4) Y3(A, C) = Y3(A, B) and Y3(A, C) ≤ Y3(B, C) if A ⊆ B ⊆ C for INS C.

If the importance of the three independent elements—the truth, indeterminacy, and falsity
memberships—in an INS are considered in Equation (2), then Equation (2) is equivalent to Equation (3).
That is, when α = β = γ = 1/3, Equation (3) is reduced to Equation (2). Furthermore, if important
differences among all the elements in a universe of discourse are considered, X = {x1, x2, . . . , xn},
the weight of each element xi(i = 1, 2, . . . , n) must be considered in Equation (3). Then, Equation (3) is
equivalent to Equation (4). That is, when weight w1 = w2 = · · · = wn = 1/n, Equation (4) is reduced to
Equation (3). Finally, when α = β = γ = 1/3 and w1 = w2 = · · · = wn = 1/n, Equation (4) is reduced
to Equation (2).

4. Decision-Making Model for PPM Selection Based on Similarity Measures

4.1. Description of Decision-Making for PPM Selection

Let A = {A1, A2, . . . , Am} be a set of alternative PPMs, and C = {C1, C2, . . . , Cn} be a set of evaluation
criteria for each PPM. We assumed that the weights of the evaluation criteria Ci(i = 1, 2, . . . , n) were

wi, wi ∈ [0, 1],
n∑

i=1
wi = 1, and the weights of the three elements were α, β, and γ, determined by the

decision maker. The characteristic of the alternative PPM A j( j = 1, 2, . . . , m) is expressed as follows:

A j =
{〈

Ci, TA j(Ci), IA j(Ci), FA j(Ci)
〉
|Ci ∈ C

}
=

{〈
Ci,

[
TL

A(Ci), TR
A(Ci)

]
,
[
IL
A(Ci), IR

A(Ci)
]
,
[
FL

A(Ci), FR
A(Ci)

]〉
|Ci ∈ C

}
,

(5)

where WAi =
[
WL

Ai
(Ci), WR

Ai
(Ci)

]
⊆ [0, 1], W = T, I, and F, respectively, and 0 ≤ TR

A j
(Ci) + IR

A j
(Ci) +

FR
A j
(Ci) ≤ 3 for Ci ∈ C, i = 1, 2, . . . , n and j = 1, 2, . . . , m.

If the evaluation value, which is usually obtained from the evaluation of an alternative PPM A j

under an evaluation criterion Ci is abbreviated as d ji =
〈[

xL
ji, xR

ji

]
,
[
yL

ji, yR
ji

]
,
[
zL

ji, zR
ji

]〉
, then the established

interval neutrosophic decision matrix is D =
(
d ji

)
m×n

.
For a PPM selection problem, the concept of an ideal point is used to identify the best PPM in the

alternative PPM set. Although the ideal selection usually does not exist in the real world, it can provide
useful theoretical support for the selection of an alternative PPM. Generally, two types of evaluation
criteria are used: benefit and cost criteria. In the proposed PPM selection model, an ideal alternative
PPM can be expressed by using the maximum evaluation value for the benefit criteria and a minimum
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evaluation value for the cost criteria. If we assume that H is a collection of benefit criteria and K is a
collection of cost criteria, then a benefit criterion with interval neutrosophic information in the ideal
alternative A∗ is represented as:

d∗i =
〈[

xL∗
i , xR∗

i

]
,
[
yL∗

i , yR∗
i

]
,
[
zL∗

i , zR∗
i

]〉
=

〈[
max

(
xL

ji

)
, max

(
xR

ji

)]
,
[
min

(
yL

ji

)
, min

(
yR

ji

)]
,
[
min

(
zL

ji

)
, min

(
zR

ji

)]〉
,

(6)

for i ∈ H; for a cost criterion,

d∗i =
〈[

xL∗
i , xR∗

i

]
,
[
yL∗

i , yR∗
i

]
,
[
zL∗

i , zR∗
i

]〉
=

〈[
min

(
xL

ji

)
, min

(
xR

ji

)]
,
[
max

(
yL

ji

)
, max

(
yR

ji

)]
,
[
max

(
zL

ji

)
, max

(
zR

ji

)]〉
,

(7)

for j ∈ K.
Another representation of ideal alternative A∗ and the value of criteria d ji should be obtained by

using Equation (1) in Definition 3. This representation is as follows:

d∗∗i =
〈
x∗∗i , y∗∗i , z∗∗i

〉
=

〈(
max

(
xL

ji

)
+ max

(
xR

ji

))
/2 +

(
max

(
xL

ji

)
−max

(
xR

ji

))
i/2,(

min
(
yL

ji

)
+ min

(
yR

ji

))
/2 +

(
min

(
yL

ji

)
−min

(
yR

ji

))
i/2,(

min
(
zL

ji

)
+ min

(
zR

ji

))
/2 +

(
min

(
zL

ji

)
−min

(
zR

ji

))
i/2

〉 , (8)

for i ∈ H;

d∗∗i =
〈
x∗∗i , y∗∗i , z∗∗i

〉
=

〈(
min

(
xL

ji

)
+ min

(
xR

ji

))
/2 +

(
min

(
xL

ji

)
−min

(
xR

ji

))
i/2,(

max
(
yL

ji

)
+ max

(
yR

ji

))
/2 +

(
max

(
yL

ji

)
−max

(
yR

ji

))
i/2,(

max
(
zL

ji

)
+ max

(
zR

ji

))
/2 +

(
max

(
zL

ji

)
−max

(
zR

ji

))
i/2

〉 , (9)

for j ∈ K; and the evaluation value of the alternative PPM A j is transformed into the following
expression:

d ji =
〈
x ji, y ji, z ji

〉
=

〈(
xL

ji + xR
ji

)
/2 +

(
xL

ji − xR
ji

)
i/2,

(
yL

ji + yR
ji

)
/2 +

(
yL

ji − yR
ji

)
i/2,(

zL
ji + zR

ji

)
/2 +

(
zL

ji − zR
ji

)
i/2

〉
,

(10)

i = 1, 2, . . . , n and j = 1, 2, . . . , m.
Using the similarity measure defined in Equation (2), we have:

Y1
(
A∗, A j

)
= 1

3n

n∑
i=1

 min
(
[xL∗

i ,xR∗
i ],

[
xL

ji,x
R
ji

])
max

(
[xL∗

i ,xR∗
i ],

[
xL

ji,x
R
ji

])

+
min

(
[xL∗

i ,xR∗
i ],

[
xL

ji,x
R
ji

])
max

(
[xL∗

i ,xR∗
i ],

[
xL

ji,x
R
ji

]) + min
(
[zL∗

i ,zR∗
i ],

[
zL

ji,z
R
ji

])
max

(
[zL∗

i ,zR∗
i ],

[
zL

ji,z
R
ji

])
.

Comparing the three terms in (7) and (9), namely, comparing x∗∗i and x ji, z∗∗i and y ji, z∗∗i and z ji,
respectively, the minimum and maximum interval numbers in the numerator or denominator can be
derived, and the terms in the braces can be calculated in accordance with the rules of interval number
division and addition in Definition 2.
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Similarly, two other measures, Y2
(
A∗, A j

)
and Y3

(
A∗, A j

)
, can be obtained by applying Equations (3)

and (4).
All alternatives can be ranked on the basis of the measures of similarity Y1

(
A∗, A j

)
, Y2

(
A∗, A j

)
or

Y3
(
A∗, A j

)
( j = 1, 2, . . . , m) between each alternative and the ideal alternative. Then, the best alternative

can be easily identified.

4.2. Steps for Selection of PPM Using the Proposed Method

Due to the complexity of construction projects, the problem of PPM selection is a decision-making
issue under an uncertainty environment, and the experts usually can’t give an accurate judgement.
Therefore, the degree of confidence from experts when giving the evaluation information needed to
be considered in the process of PPM selection. Based on this, the proposed method considers the
degrees of confidence of experts on truth indeterminacy, and falsity memberships of the evaluation
information, and will show power in a wide application field.

The decision steps for PPM selection are shown in Figure 3 in reference to the above illustration.
The decision-making procedure of the proposed method is as follows:

Step 1: Decision matrices determined.

The decision information of all alternative PPMs with respect to all criteria were characterized by
the INSs. In the first step, the evaluation values of each alternative PPM under the different criteria
were obtained from questionnaires to form decision matrices.

D =


d11 d12 · · · d1n
d21 d22 · · · d2n

...
...

. . .
...

dm1 dm2 · · · dmn

,

where d ji =
〈[

xL
ji, xR

ji

]
,
[
yL

ji, yR
ji

]
,
[
zL

ji, zR
ji

]〉
is the evaluation value for the alternative PPM A j given by the

kth expert in accordance with criteria Ci, k = 1, 2, . . . , l, j = 1, 2, . . . , n, i = 1, 2, . . . , m.

Step 2: Ideal alternative PPM identified, using Equations (5) and (6).
Step 3: Evaluation matrix D and ideal alternative PPM were transformed into other representations,

using Equation (1).
Step 4: The weights of the criteria were calculated.

Many approaches can be used to determine the weights of criteria, including the analytic hierarchy
process (AHP) [32], best worst method (BWM) [33], entropy method [34], and the full consistency
method (FUCOM) [35]. The averaging weighing method was used for convenience in this study.

Step 5: The measures of similarity between the ideal alternative PPM and each alternative PPM were
calculated, using the proposed similarity measures.

Step 6: The alternative PPMs were ranked in accordance with the results obtained in Step 5.
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5. Practical Example

As discussed in this section, the proposed PPM selection model was applied to a real-world
infrastructure project. Four alternative PPMs—DB, EPC, the CM method, and DBB—were considered.
Their evaluation criteria were cost (C), schedule (S), quality (Q), complexity (Com), scope change
(SC), experience (E), financial guarantee (FG), risk management (RM), uniqueness (U), and project
size (Size). These criteria are shown as in Figure 1. To ensure the reliability and availability of the
data, the experienced experts from different fields (including engineer, economics, law) should be
invited to evaluate the project before carrying out the decision-making issue. Firstly, experts were
introduced to the capacity and the goal of project by the owners. Secondly, further investigation to
the construction site was conducted, and the related principals described the whole project in detail.
Finally, according to the score chart and score criterion, the evaluation results of the project from the
experts were obtained, and the final evaluation result was given through aggregating the evaluation
information of the experts. Using the proposed method in Section 4, the suitable PPM could be selected.
The final rank result was delivered to the owner by the experts, and the owner would choose the best
suitable PPM according to the characteristics of project and their own management ability. The steps
were as follows:

Step 1: The evaluation matrix A = (A1, A2, A3, A4)
T, was constructed, where A1, A2, A3, and A4 were

the evaluation information for the four PPMs, and

A1 =
{〈
[0.58, 0.69], [0.31, 0.48], [0.28, 0.37]

〉
,
〈
[0.64, 0.70], [0.44, 0.53], [0.21, 0.30]

〉
,〈

[0.56, 0.68], [0.46, 0.51], [0.13, 0.36]
〉
,
〈
[0.57, 0.66], [0.33, 0.39], [0.12, 0.33]

〉
,〈

[0.42, 0.51], [0.13, 0.21], [0.12, 0.21]
〉
,
〈
[0.40, 0.53], [0.34, 0.44], [0.10, 0.13]

〉
,〈

[0.55, 0.69], [0.30, 0.41], [0.31, 0.35]
〉
,
〈
[0.57, 0.62], [0.29, 0.39], [0.33, 0.35]

〉
,〈

[0.61, 0.71], [0.11, 0.20], [0.16, 0.21]
〉
,
〈
[0.50, 0.58], [0.34, 0.49], [0.14, 0.19]

〉}
;

A2 =
{〈
[0.66, 0.71], [0.28, 0.34], [0.17, 0.22]

〉
,
〈
[0.58, 0.64], [0.32, 0.41], [0.20, 0.31]

〉
,〈

[0.55, 0.58], [0.10, 0.21], [0.12, 0.21]
〉
,
〈
[0.69, 0.71], [0.11, 0.16], [0.16, 0.22]

〉
,〈

[0.56, 0.63], [0.20, 0.30], [0.11, 0.24]
〉
,
〈
[0.63, 0.71], [0.28, 0.36], [0.20, 0.30]

〉
,〈

[0.58, 0.69], [0.32, 0.41], [0.11, 0.18]
〉
,
〈
[0.56, 0.68], [0.15, 0.23], [0.15, 0.21]

〉
,〈

[0.30, 0.41], [0.22, 0.31], [0.17, 0.28]
〉
,
〈
[0.70, 0.76], [0.38, 0.41], [0.19, 0.28]

〉}
;
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A3 =
{〈
[0.35, 0.41], [0.17, 0.31], [0.15, 0.20]

〉
,
〈
[0.31, 0.48], [0.22, 0.28], [0.20, 0.28]

〉
,〈

[0.46, 0.56], [0.14, 0.21], [0.16, 0.24]
〉
,
〈
[0.38, 0.47], [0.22, 0.31], [0.15, 0.27]

〉
,〈

[0.30, 0.41], [0.39, 0.59], [0.15, 0.22]
〉
,
〈
[0.44, 0.58], [0.40, 0.50], [0.20, 0.30]

〉
,〈

[0.39, 0.48], [0.30, 0.41], [0.18, 0.26]
〉
,
〈
[0.55, 0.63], [0.12, 0.22], [0.21, 0.28]

〉
,〈

[0.44, 0.54], [0.27, 0.36], [0.13, 0.19]
〉
,
〈
[0.37, 0.47], [0.11, 0.20], [0.18, 0.26]

〉}
;

A4 =
{〈
[0.66, 0.74], [0.10, 0.15], [0.10, 0.20]

〉
,
〈
[0.78, 0.89], [0.20, 0.30], [0.20, 0.31]

〉
,〈

[0.65, 0.76], [0.10, 0.20], [0.17, 0.24]
〉
,
〈
[0.74, 0.88], [0.15, 0.26], [0.14, 0.23]

〉
,〈

[0.63, 0.72], [0.14, 0.24], [0.18, 0.24]
〉
,
〈
[0.70, 0.80], [0.20, 0.27], [0.16, 0.23]

〉
,〈

[0.69, 0.81], [0.10, 0.19], [0.10, 0.20]
〉
,
〈
[0.56, 0.65], [0.13, 0.24], [0.15, 0.26]

〉
,〈

[0.60, 0.70], [0.10, 0.17], [0.11, 0.20]
〉
,
〈
[0.64, 0.73], [0.20, 0.30], [0.18, 0.25]

〉}
.

Step 2: The ideal alternative PPM was determined, using Equations (8) and (9):

A∗ =
{〈
[0.35, 0.41], [0.31, 0.48], [0.28, 0.37]

〉
,
〈
[0.35, 0.41], [0.31, 0.48], [0.28, 0.37]

〉
,〈

[0.78, 0.89], [0.20, 0.28], [0.20, 0.28]
〉
,
〈
[0.38, 0.47], [0.33, 0.39], [0.16, 0.33]

〉
,〈

[0.63, 0.72], [0.13, 0.21], [0.11, 0.21]
〉
,
〈
[0.70, 0.80], [0.20, 0.27], [0.10, 0.13]

〉
,〈

[0.69, 0.81], [0.10, 0.19], [0.10, 0.18]
〉
,
〈
[0.57, 0.68], [0.12, 0.22], [0.15, 0.21]

〉
,〈

[0.30, 0.41], [0.27, 0.36], [0.17, 0.28]
〉
,
〈
[0.70, 0.76], [0.11, 0.20], [0.14, 0.19]

〉}
.

Step 3: The raw evaluation data matrix and the ideal alternative PPM were transformed, using
Equation (1).

A′1 = {〈0.64 + 0.06i, 0.40 + 0.09i, 0.33 + 0.05i〉, 〈0.67 + 0.03i, 0.49 + 0.05i, 0.26 + 0.05i〉,
〈0.62 + 0.06i, 0.49 + 0.03i, 0.25 + 0.12i〉, 〈0.62 + 0.05i, 0.35 + 0.03i, 0.23 + 0.11i〉,
〈0.47 + 0.05i, 0.36 + 0.03i, 0.17 + 0.05i〉, 〈0.47 + 0.07i, 0.39 + 0.05i, 0.12 + 0.02i〉,
〈0.62 + 0.07i, 0.36 + 0.06i, 0.33 + 0.02i〉, 〈0.60 + 0.03i, 0.34 + 0.05i, 0.34 + 0.01i〉,
〈0.66 + 0.05i, 0.16 + 0.05i, 0.19 + 0.03i〉, 〈0.54 + 0.04i, 0.42 + 0.08i, 0.17 + 0.03i〉} ;

A′2 = {〈0.69 + 0.03i, 0.31 + 0.03i, 0.20 + 0.03i〉, 〈0.61 + 0.03i, 0.37 + 0.05i, 0.26 + 0.05i〉,
〈0.57 + 0.02i, 0.16 + 0.06i, 0.17 + 0.05i〉, 〈0.70 + 0.01i, 0.14 + 0.03i, 0.19 + 0.03i〉,
〈0.60 + 0.04i, 0.25 + 0.05i, 0.18 + 0.07i〉, 〈0.67 + 0.04i, 0.32 + 0.04i, 0.25 + 0.05i〉,
〈0.64 + 0.06i, 0.37 + 0.05i, 0.15 + 0.04i〉, 〈0.62 + 0.06i, 0.19 + 0.04i, 0.18 + 0.03i〉,
〈0.36 + 0.06i, 0.27 + 0.05i, 0.23 + 0.06i〉, 〈0.73 + 0.03i, 0.40 + 0.02i, 0.24 + 0.05i〉} ;

A′3 = {〈0.38 + 0.03i, 0.24 + 0.07i, 0.18 + 0.03i〉, 〈0.40 + 0.09i, 0.25 + 0.03i, 0.24 + 0.04i〉,
〈0.51 + 0.05i, 0.18 + 0.04i, 0.20 + 0.04i〉, 〈0.43 + 0.05i, 0.27 + 0.05i, 0.21 + 0.06i〉,
〈0.36 + 0.06i, 0.49 + 0.10i, 0.19 + 0.04i〉, 〈0.51 + 0.07i, 0.45 + 0.05i, 0.25 + 0.05i〉,
〈0.44 + 0.05i, 0.36 + 0.06i, 0.22 + 0.04i〉, 〈0.59 + 0.04i, 0.17 + 0.05i, 0.25 + 0.04i〉,
〈0.49 + 0.05i, 0.32 + 0.05i, 0.16 + 0.03i〉, 〈0.42 + 0.05i, 0.16 + 0.05i, 0.22 + 0.04i〉} ;

A′4 = {〈0.70 + 0.04i, 0.13 + 0.03i, 0.15 + 0.05i〉, 〈0.84 + 0.06i, 0.25 + 0.05i, 0.26 + 0.06i〉,
〈0.71 + 0.06i, 0.15 + 0.05i, 0.26 + 0.06i〉, 〈0.81 + 0.07i, 0.21 + 0.06i, 0.19 + 0.05i〉,
〈0.68 + 0.05i, 0.19 + 0.05i, 0.21 + 0.03i〉, 〈0.75 + 0.05i, 0.24 + 0.04i, 0.20 + 0.04i〉,
〈0.75 + 0.06i, 0.15 + 0.05i, 0.15 + 0.05i〉, 〈0.61 + 0.05i, 0.19 + 0.06i, 0.21 + 0.06i〉,
〈0.65 + 0.05i, 0.14 + 0.04i, 0.16 + 0.05i〉, 〈0.69 + 0.05i, 0.25 + 0.05i, 0.22 + 0.04i〉} ;

A∗∗ = {〈0.38 + 0.03i, 0.40 + 0.09i, 0.33 + 0.05i〉, 〈0.84 + 0.06i, 0.24 + 0.04i, 0.24 + 0.04i〉,
〈0.51 + 0.05i, 0.49 + 0.04i, 0.24 + 0.04i〉, 〈0.43 + 0.05i, 0.36 + 0.03i, 0.25 + 0.09i〉,
〈0.43 + 0.05i, 0.36 + 0.03i, 0.25 + 0.09i〉, 〈0.75 + 0.05i, 0.24 + 0.04i, 0.12 + 0.02i〉,
〈0.75 + 0.06i, 0.15 + 0.05i, 0.14 + 0.04i〉, 〈0.63 + 0.06i, 0.17 + 0.05i, 0.18 + 0.03i〉,
〈0.36 + 0.06i, 0.32 + 0.05i, 0.23 + 0.06i〉, 〈0.73 + 0.03i, 0.16 + 0.05i, 0.17 + 0.03i〉} .
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Step 4: The similarity measures between the ideal PPM and each alternative PPM were calculated,
using Equation (4) with w1 = w2 = · · · = w10 = 0.1 and α = β = γ = 1/3.

Y∗1 = 0.8038 + 0.2521i; Y∗2 = 0.8006 + 0.2504i; Y∗3 = 0.7764 + 0.2590i; Y∗4 = 0.8476 + 0.3067i.

Thus, the four options were ranked as o4 � o1 � o2 � o3, that is, EPC � DB � DBB � CM.
Therefore, EPC was the best choice among the four options. These results indicate that the ranking
order is acceptable for practical application. According to the ranking result, the EPC was in first
place, and the DB was second. However, practically, the owner did not have to choose the EPC, due to
limited management ability. The final selection needed to consider both the characteristics of project
and the owner’s management ability, which integrated design, construction, and procurement of the
project into a contract to relieve management pressure for the owner.

6. Comparative Analysis

Depending on the line of sensitive analysis in [36], the advantage of the proposed model is
determined through comparison with the existing method in this section.

We employed the technique of order of preference by similarity to the ideal solution (TOPSIS) as
the comparative method [37]. The line of the classical TOPSIS method was applied to the case study
presented in Section 5.

To enable comparison with the classical TOPSIS method, we first introduced the concepts of
distance similarity between two INSs and the complement of an INS.

Let x =
([

TL
1

(
x j

)
, TR

1

(
x j

)]
,
[
IL
1

(
x j

)
, IR

1

(
x j

)]
,
[
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1

(
x j

)
, FR

1

(
x j

)])
and y = (
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2

(
x j
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x j

)
, FR

2

(
x j

)]
) be the two INSs [38], then, the normalized Hamming distance is [39,40]

DH(x, y) = 1
6n

n∑
j=1

(∣∣∣∣TL
1

(
x j

)
− TL

2

(
x j

)∣∣∣∣+ ∣∣∣∣TR
1

(
x j

)
− TR

2

(
x j

)∣∣∣∣ + ∣∣∣∣IL
1

(
x j

)
− IL

2

(
x j

)∣∣∣∣
+

∣∣∣∣IR
1

(
x j

)
− IR

2

(
x j

)∣∣∣∣+ ∣∣∣∣FL
1

(
x j

)
− FL

2

(
x j

)∣∣∣∣+ ∣∣∣∣FR
1

(
x j

)
− FR

2

(
x j

)∣∣∣∣), (11)

and the complement of x is xc =
([

FL
1

(
x j

)
, FR

1

(
x j

)]
,
[
1− IR

1

(
x j

)
, 1− IL

1

(
x j

)]
,
[
TL

1

(
x j

)
, TR

1

(
x j

)])
.

We assumed that the weights of ten criteria were w1 = w2 = · · · = wn. The TOPSIS method ranked
the four PPMs as EPC � DBB � DB � CM. Thus, EPC was the best option for this project, followed
by DBB. The order of the four PPMs obtained by the proposed method was EPC � DB � DBB � CM,
as shown in Table 1. The best appropriate PPM obtained by the proposed method was same as that
obtained by classical TOPSIS method, that is, the EPC was the best suitable option, according to both
methods. The CM was in the last rank using both methods. The DBB was in the second position from
the classical TOPSIS and in the third rank for the proposed method.

Table 1. Comparison of the proposed method with the classical TOPSIS method.

PPMs
Classical TOPSIS Proposed Method

Results Rank Results Rank

DB 0.4770 3 0.8038 + 0.2521i 2
DBB 0.5340 2 0.8006 + 0.2504i 3
CM 0.3729 4 0.7764 + 0.2590i 4
EPC 0.6112 1 0.8476 + 0.3067i 1

The rankings of the results exhibited slight differences. The proposed method considered
not only the weights of the ten criteria, but also the weights of the truth membership and falsity
membership degrees. In other words, the strongest advantage of the proposed method over the
existing decision-making methods is the degree of confidence from evaluators, which can be acquired
by considering the weights of truth membership and falsity membership degrees. Thus, a more
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reasonable final result was generated. In practice, the construction project was implemented under a
high level of complexity and uncertainty. The owner had few staff members and limited experience in
managing the proposed project, and coordination between design and construction was difficult for the
owner. Thus, the owner needed a single-responsibility delivery method for design and construction.
A highly efficient and easy operating method was preferred. The development and application of the
proposed method could enrich theoretical knowledge and practice.

7. Conclusions

PPM selection plays an important role in influencing the efficiency of project implementation.
Selecting the appropriate PPM poses considerable challenges to owners, given the complexity of the
objective world and the ambiguity of human thinking in real-life decision-making. INSs show power in
dealing with imprecise and ambiguous information and manage complex uncertainties in applications,
in which a main obstacle is to compare two interval numbers. To overcome this, the interval number
was transformed into another parallel representation. Then, a PPM selection method with interval
neutrosophic information was built. An example of the selection of a PPM was given to demonstrate
the applications and effectiveness of the proposed selection approach. Finally, to show the advantage
of the proposed method, a comparison analysis of results between the proposed and existing methods
was given.

The main motivation of this work was to develop a PPM selection model to guide decision-making
for owners. INSs can handle imprecise and ambiguous information and manage complex uncertainties
in applications. Similarity measures are also important tools for judging the closeness between the
ideal alternative PPM and the proposed PPM in decision-making. The contributions of this paper are as
follows: (1) This study innovatively introduced the similarity measure under an interval neutrosophic
environment to deal with PPM selection problems. (2) Considering the truth, falsity, and indeterminacy
memberships simultaneously, the similarity measure based on minimum and maximum operators
was applied to construct a decision-making model for PPM selection. (3) This study established a
PPM selection method with an interval neutrosophic set by applying similarity measures, which takes
account into the determinacy, indeterminacy, and hesitation from the decision experts in the evaluation
process. In a practical PPM selection, to make the selected PPM more reasonable and reliable under
uncertainty, the “true psychological” behavior and degree of confidence from experts are necessary in
the process of PPM selection.

Comparing the results of our proposed method with those of existing methods, the proposed
method considers the degree of confidence from the evaluators, which will enhance and expand
decision-making knowledge theory. Numerous problems can be solved with the help of the presented
method and theory. The proposed PPM selection method has the characteristics of simple design
concept and easy implementation. Moreover, in contrast to existing methods, it considers the degree of
confidence from evaluators. From the operation process, it realizes that the development of an interval
number theory is important for obtaining precise results through the whole process of research and
practice. Thus, the applications of similarity measures between INSs would be investigated in other
areas, such as pattern recognition, clustering analysis, and image processing. Work on the comparison
of intervals should also be conducted.
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A Model of Selective Tendering: Does Bidding 
Competition Deter Opportunism by Contractors? 

IN-GYU KIM 
Hallym University and Korea Development Institute, Seoul, Korea 

Under contractual incorapleteness, a bid-taker is obliged to depend on a self-enforcing contract 
where a winning bidder puts his reputation at stake. In this case the winning bidder will renege 
on contractual obligations if  any one-shot gain from opportunism is greater than a long-term 
gain from maintaining his reputation. Since the long-term gain is decreasing in the number of 
competing bidders, excessive bidding competition may provoke the winning bidder's opportunism. 
We derive an optimum number of bidders which ensures the self.enforcing contract at the lowest 
expected procurement cost. We also show how excessive bidding competition leads to the phenome- 
non Of COSt ~ 5 .  

This paper investigates the role of a bid-taker's discretion in deciding the num- 
ber of competing bidders in a procurement auction. It has the following fea- 
tures. The bid-taker's utility is increasing in the quality of procurement project 
and decreasing in the procurement cost. However, the project quality is non- 
contractible at the bidding stage, i.e., it is observable ex post but non-verifiable. 
These features imply that in order to avoid opportunism of quality reduction, 
the bid-taker needs to depend on a self-enforcing contract where a winning bid- 
der puts his reputation at stake. This paper demonstrates that the bid-taker can 
devise such a contract by controlling the number of bidders prior to bidding 
competition. 

Williamson (1975, ch. 2; 1985, ch. 1) proposes that enhancing competition 
would mitigate the possibility of opportunistic reneging on contractual obliga- 
tions (see Cr tmer  and Khalil, 1992, for a formal proof of this proposition in the 
context of principal-agent contracts). Much procurement auction literature has 
also focused on the ways in which stimulating competition can increase a bid- 
taker's utility (see McAfee and McMillan, 1987; Milgrom, 1987 for a survey). 
Thus, it would be tempting to conclude that bidding competition with free entry 
of bidders, called public tendering, maximizes the bid-taker's utility. 

907 
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However, several case studies show that bid-takers usually prefer selective 
tendering under which they limit entry to a certain group of selected bidders.1 
This seems to be inconsistent with reasonable economic behavior predicted by 
researchers. In his study of U.S. defense procurement, Gansler (1989) attempts 
to explain the inconsistency between theory and practice, emphasizing the need 
of "controlled" or "limited" competition, but somewhat ambiguously: 

.... having a few highly qualified bidders creates a more effective competition 
than having a very large number of bidders--in contrast with a normal free- 
market environment, where, as the number of bidders increases, the competi- 
tion becomes more intense (Gansler, 1989, p. 181, emphasis added). 

Later we will further discuss both the relevance of his argument and what obser- 
vations lead him to this conclusion. 

The main purpose of this paper is to develop a model of selective tendering 
based on the following idea: excessive bidding competition could foster opportun- 
ism by bidders. This shall clarify the ambiguity in Gansler's argument and show 
a limit of Williamson's proposition. Though it may not be possible to write a 
procurement contract that ensures contractual obligations, the winning bidder is 
willing to abide by the contractual obligations for fear of exclusion from future 
procurement auctions. However, such a fear of exclusion is credible only when a 
long-term gain from maintaining his reputation exceeds any one-shot gain from 
reneging on the contractual obligations. While undoubtedly the main objective 
of selective tendering is to choose "qualified" bidders ex ante, the analysis in this 
paper will show that the use of selective tendering may have another justifica- 
tion: to induce a self-enforcing contract via the credible threat of exclusion. 

Our analysis has an important policy implication for government procure- 
ment. In the commercial sector, a bid-taker with consumer sovereignty can 
freely debar an opportunistic contractor from future procurement auctions. In 
the case of government procurement, however, some legal environments may 
limit procuring agencies' discretion in doing so. 2 Though the main purpose of 
government procurement laws and regulations is to procure high-quality prod- 
ucts at the lowest price through public tendering, Gansler (1989, ch. 6) observes 
that such laws may actually bring about opportunism of quality reduction as they 
tend to overemphasize competition. His observations lead him to the argument 
of controlled competition to create "a more effective competition" with "a few 
highly qualified bidders" (to use words of Gansler, 1989). 

Our argument of a self-enforcing contract clarifies, however, that selective 
tendering is still needed even if all the potential contractors are well qualified ex 
ante. Moreover, this may provide a logical foundation for understanding the 
welfare effects of recent merger policies in the U.S. defense industry: although 
recent mergers in defense industry reduced competition, such mergers might be 
necessary for the government's maximization of utility if it preferred high qual- 
ity over expected cost minimization. Specifically, faced with cuts in Pentagon 
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spending as the cold war was over, the government was obliged to reduce the 
number of competing suppliers in order to keep the desired quality. 

To be more precise our model runs as follows. A bid-taker wishes to procure 
a high-quality project by the use of a sealed-bid auction. However, transaction 
costs of making and enforcing a state-contingent contract make it difficult to 
ensure that the project procured is of high quality. 3 This situation involves two 
types of potential opportunism at the production stage. First, the bid-taker may 
threaten to cancel the procurement in order to renegotiate the contract price. In 
this paper, however, we rule out this opportunism by assuming that the bid- 
taker precommits himself to a firm fixed price. 4 Second, the winning bidder (or 
contractor) may provide low quality in order to cut down on production costs. 
(Hereafter we shall interchangeably use the terms winning bidder and contrac- 
tor.) 

If the bid-taker can commit himself to exclude opportunistic contractors 
from future auctions, then "reputable" bidders can put their reputations at stake 
in order to show their commitment to high quality. 5 It is now natural to ask 
whether bidding competition will affect bidders' such commitment ex ante, i.e., 
whether bidding strategies will depend on ex post opportunism as well as bid- 
ders' cost observations. The answer is positive if there are "too many" competing 
bidders. We demonstrate that, other things equal, a reputable bidder's long- 
term gain will decrease with an increased number of bidders. To avoid the haz- 
ard of opportunism, therefore, the bid-taker must control the number of bidders 
prior to bidding competition so that the long-term gain exceeds any one-shot 
gain from opportunism. An important implication of this observation is that 
excessive bidding competition may jeopardize Williamson's proposition on 
opportunism and competition. 

This argument will also throw light on the problem of cost overruns, as the 
phenomenon of cost overruns can be seen as the mirror image of the underbid- 
ding phenomenon (Tirole, 1986). Since quality reduction occurs as a result of a 
contractor's underbidding at the bidding stage and since a bid-taker is willing to 
pay additional costs (or cost overruns) to get high quality at the production 
stage, we can interchangeably use quality reduction and cost overruns. Several 
explanations may exist for cost overruns: inefficient monitoring of procurement 
contracts with agency problems and unanticipated adoption of superior design 
(Tirole, 1986); and contracting parties' lack of commitment to a contract (Lewis, 
1986). Researchers agree, however, that cost overruns occur because renegotia- 
tion is possible after signing a contract. 

This paper demonstrates that, even in the absence of renegotiation, cost 
overruns (corresponding to quality reduction in our context) may occur in equi- 
librium. This is because excessive bidding competition through public tender- 
ing may give bidders incentives to submit bid-prices for low quality instead of 
bid-prices for high quality, though they are well qualified ex ante to provide 
high quality. Specifically, we derive three different equilibria: 
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1. If the long-term gain is less than the gain from opportunism regardless 
of uncertainty in the production stage, cost overruns always occur; 

2. If the long-term gain exceeds the gain from opportunism regardless of 
uncertainty, cost overruns never occur; and 

3. If the comparison between the two gains depends on uncertainty, cost 
overruns may or may not occur. 

A comparative statics analysis of  our model produces several policy recom- 
mendations for the bid-taker. The bid-taker can allow more bidders if: (i) a time 
period of a project is short; or (ii) an opportunity-cost differential among bid- 
ders is great; or (iii) a production process is well established; or (iv) uncertainty 
about future economic environment is small. This is because the gain from 
maintaining reputation becomes greater as: (i) the short time-period allows the 
bid-taker to observe the product quality earlier, which means a smaller discount 
rate for the gain from maintaining reputation; (ii) the bigger opportunity-cost 
differential brings a bigger profit to a winning bidder; and (iii) lucrativeness of 
opportunism is increasing in uncertainty regarding both the production process 
and future economic environment. 

At this point, we should note the relationship between this paper and Spul- 
ber (1990), which is the only article we know that explicitly analyzes how the 
effectiveness of auction mechanism hinges on ex post incentives for perfor- 
mance, though his analysis differs from ours in scope and focus. 6 He considers 
an auction model where bidders have private information about their own abili- 
ties to perform, characterized by the size of potential cost overruns in the per- 
formance stage. He shows that, in the absence of proper le~gal enforcement, 
adverse selection problems cause the bidding process to fail." He examines a 
number of alternative legal compensation schemes to regain the effectiveness of 
auctions when the contractor can renege on the contractual obligations. To do 
this, Spulber (1990) assumes that the legal system of liability is perfect and that 
the bid-taker is better informed about the details (more specifically, about a 
nonrecoverable project-specific investment) of the project than the bidders. 
These assumptions fundamentally differentiate his model from ours. 

In the next section we begin by describing our problem as an extensive form 
game. Section II examines the benefits for the bid-taker of bidding competition 
when contracts are complete and the liability system is perfect. This provides a 
benchmark for the subsequent analysis. In Section III we analyze a static version 
of dynamic auctions in which the bid-taker has discretionary powers to set the 
number of competing bidders prior to bidding competition. We show that when 
the product quality is not contractible, different numbers of competing bidders 
result in three different equilibria regarding cost overruns. We also derive an 
optimum number of competing bidders and explore its comparative statics. Sec- 
tion IV discusses several issues associated with our model, especially the role of 
the bid-taker's discretionary powers and incumbent bidders' advantages over 
entrants. 
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I. DESCRIPTION OF THE MODEL 

Consider a prospective buyer who wishes to procure an infinite sequence of 
projects. 8 The risk-neutral buyer, whom we shall call the bid-taker, uses a first- 
price sealed-bid auction to award each procurement project to one of many bid- 
ders. The bid-taker prefers high quality over expected cost minimization if the 
costs for high quality are not too high. He precommits himself to a fixed price 
for each project. We model this situation as an extensive form game between the 
bid-taker and bidders. Here the bidders, who are also risk-neutral and expected 
payoff maximizers, refer to the potential contractors who attend bidding compe- 
tition. 

We begin by formulating each procurement as a three-stage game. We then 
describe a cost structure, uncertainty, and feasible strategies for bidders. Finally, 
we introduce simplifying assumptions on the dynamic structure of the game. 

A. Sequence of  Events 

There are three stages in the game. In the first stage (the pre-auction stage), 
the bid-taker either selects an appropriate number of bidders from the pool of 
potential contractors or allows free entry of potential contractors. 9 At the end of 
STAGE 1, the number of competing bidders, n, is commonly known. 

At the beginning of STAGE 2 (bidding stage), each bidder observes his 
opportunity cost, which is assumed to vary from bidder to bidder. As in Holt 
(1980), such differences in opportunity costs may be due to differences in 
planned investment opportunities. By the rules of the first-price sealed-bid auc- 
tion, then each bidder submits his bid both simultaneously and noncoopera- 
tively. The lowest bidder wins, but other bidders neither pay nor receive 
anything. If two bidders quote the lowest price, the flip of a coin determines the 
winner. The bid-taker then makes a contract for high quality with the winning 
bidder at his bid-price. 

At the beginning of STAGE 3 (production stage), "nature" resolves technolog- 
ical uncertainty about the production cost, independently of the winning bid- 
der's opportunity cost. We may interpret this uncertainty as an economic 
environment in STAGE 3, such as the uncertain input price for the production. 
Given the revelation of uncertainty, the contractor provides either a high- or a 
low-quality product. Though, in general, quality of a procurement project con- 
sists of a number of characteristics such as product quality, delivery date and 
after-sale service, here we assume that these have been converted into a quality 
equivalent, which takes only two values, high (H) and low (L). 

At the end of STAGE 3, the bid-taker accurately assesses the product quality, 
though this quality may not be observable to third parties. If the contractor pro- 
vides low quality, the bid-taker will permanently debar him from future auctions. 
Otherwise, the bid-taker allows him to attend the future auctions. Then the play 
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stage I I stage 2 [ stage 3 

] ' I j -- time 

Bid-taker decides Fixed-price contract is formed Contractor performs 
the number of bidders through the sealed-bid auction the project using an 

alternative technology 
Each bidder learns his Nature resolves technological 
cost in stage 2 and estimates uncertainty in stage 3 
the performance cost 

F i g u r e  1. Time o f  the Model  

proceeds to the subsequent procurement  auction. Figure 1 describes the time- 
line summarizing the sequence. 

B. Costs and Strategies 

As in Holt (1980), a bidder faces an opportunity and production costs for 
the auctioned project. We assume that all the bidders are equally qualified ex 
ante, i.e., they have a common technology for the production of  the project, 
while the opportunity cost varies across bidders. At the bidding stage, each bid- 
der observes his own opportunity cost and estimates a common expected pro- 
duction cost. As we have assumed a fixed-price contract, a bidder's decision of  
bid-price must consider the expected production cost as well as his opportunity 
cost. 

The opportunity cost parameter,  c i, of b idde r / ,  / = 1, 2 . . . . .  n, is distrib- 
uted independently and identically, drawn from a common-knowledge two- 
point probability distribution on {0, ~ }, g > 0. Bidder i knows c i, but his oppo- 
nents only know that c i = 0 with probability 1 - p and c i = ~ with probability 
p > 0 .  

We represent the technological uncertainty in STAGE 3 by the state set, which 
takes only two states, "good" and "bad." It is commonly known that the state is 
good with probability 1 - PB and bad with probability PB > 0. 

Given the realization of  a state in STAGE 3, the contractor produces the 
project using one of  the two alternative actions: a "faithful" and an "opportunis- 
tic." With the faithful action, the contractor provides high quality H at cost e H in 
the good state, and at cost ]tc H in the bad state, where 7 > 1 represents the 
effects of  the technological uncertainty. Similarly, with the opportunistic action, 
the contractor provides low quality L at cost e L in the good state, and at cost "ye L 

in the bad state, where c H > c L. Table 1 summarizes the structure of information 
and costs in STAGES 2 and 3 associated with alternative actions. 
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Table 1. T h e  Structure  o f  I n f o r m a t i o n  and Costs  

STAGE 2 (asymmetric information) STAGE 3 (uncertainty) 

Quality & 
Probability Low Cost (0) High Cost (~) Good State Bad State 

H 0 ~ CH ~ H  

L 0 ~ C L TCL 

Probability 1 - p p 1 - PB PB 

C. Payof f s  and  A s s u m p t i o n s  o n  Repea ted  A u c t i o n s  

The payoff for a faithful contractor is the sum of the present profit and the 
present value of expected profits from all possible future contracts, while the 
payoff for an opportunistic contractor is just the present profit. 

To make our model tractable, we make three assumptions on the dynamic 
structure of the game: (i) bidder i draws c i anew at each procurement auction; 
(ii) a bidder's reputation is only related to his possible opportunism, but not to 
the event of winning or losing; and (iii) there is no sequential learning about 
production costs in STAGE 3 between projects. Note that, without the second and 
the third assumptions, a bidder may have an incentive to engage in predatory 
pricing in order to discourage his opponents from attending future auctions 
and/or in order to accumulate experiences in production. With the above three 
assumptions, however, the same three-stage-game described in the previous sub- 
section repeats infinitely.t° 

II. COMPLETE CONTRACTS AND FULL ENFORCEMENTS: 
THE BENCHMARK 

In this section we analyze the three-stage-game described in the previous section 
under the assumptions that contracts are complete and that the liability system 
is perfect. We use this analysis, in Section III, as the benchmark to study the 
effects of contractual incompleteness on the number of competing bidders. 

We employ the standard backward argument to tackle the three-stage-game. 
However, the problem of quality provision in STAGE 3 automatically resolves, 
since the assumptions of complete contract and full enforcement imply that a 
contractor is bound to provide only high quality at his bid-price. Therefore, we 
can now move into the bidders' problems in STAGE 2. 

We employ a Nash equilibrium as the solution concept for the auction. We 
first derive symmetric equilibrium bid-functions with two bidders. Our analysis 
of a low-bid auction with two bidders builds on that of Maskin and Riley (1985), 
although they deal with a high-bid auction. 
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Hereafter, we will refer to a bidder who observes cost of  ~ in STAGE 2 as a 
high-cost bidder, and a bidder who observes cost of  zero in STAGE 2 as a low-cost 
bidder. It would be helpful to think that a bidder (a low- or a high-cost type) has 
two opponents: a high-cost opponent  with probability p and a low-cost opponent  
with 1 - p. 

From Table 1, at the bidding stage, a bidder's estimation of  expected cost of  
providing high quality H is ~H = PtffCH + (1 -pB)cH. As in Maskin and Riley 
(1985), in equilibrium, the "Bertrand-like competition" results in bid ~ + CH for 
high-cost bidders. That  is, competition among bidders forces high-cost bidders 
to earn expected profit of  zero. 

Now let us consider low-cost bidders. Since the distribution of  cost observa- 
tions is discrete, there is no equilibrium in pure strategy for low-cost bidders. 11 

Let G(b) be the cumulative distribution function of  a low-cost bidder's bid b. Let 
b and b be the lowest and the highest bids, respectively. Maskin and Riley (1985) 
prove that G(b) is continuous over a common support [b, b] and that there can 
be no subinterval of  ~, b] over which G(b) is constant. 12 

Since high-cost bidders always bid ~ + CH in equilibrium, a low-cost bidder 
can bid up to ~ + CH without losing the auction to a high-cost bidder, i.e. b = 
+ ~H. This is because the argument  of  Footnote 12 implies that the low-cost bid- 
der  bids /~ with probability zero. Since, in equilibrium, any bid b as part  of  a 
mixed strategy must generate the same expected payoff, the following equation 
must be true: 

Pr(winlb)(b - ~ H )  = lim Pr(winlb)(b - ~H)-  (1 )  
b-~b 

A low-cost bidder's probability of  winning with b, Pr(win [ b), is p + (1 - p)(1 - G(b)), 
since he can beat a high-cost type opponent  with probability one (which results in 
the first term p of  the probability) and beat a low-cost opponent  when the oppo- 
nent  bids higher than b (which results in the second term (1 - p ) ( 1  - G(b)) of the 
probability). And since b = ~ + c/4 we can rewrite Equation 1 as: 

[p + (1 -p)(1  - G(b))](b- ~H) = P~. (2) 

Since Equation 2 must hold for any b in an equilibrium support and since 
G(b) = 0 by definition, the infimum (or largest lower bound) ofb  is b = p~ + CH. 
Thus, the equilibrium support ofb is the interval [pg + CH, ~ + CH]. One can eas- 
ily recognize that with three bidders, Equation 2 b e c o m e s  [10 2 + 2p(1 -p)(1 - G(b)) 
+ (1 - p)2(1 - G(b))2](b - C'H) = p2~. 

Let b n be the infimum and Gn(b) the cumulative distribution function of  a 
low-cost bidder's bid b with n bidders. Using the same logic with two bidders, 
Lemma 1 characterizes a symmetric Nash-equilibrium bidding strategy with n 
bidders. 
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L e m m a  1: Suppose that contracts are complete and that the liability system is 
p~ect .  Then, in equilibrium, (i) high-cost bidders bid ~ + c H, and (ii) 
low-cost bidders bid according to the strategy 

[pn-I + ( n -  1)pn-2(1 -p)(1 -Gn(b)) + ... 

+ (1 -p ) " - l ( l  - Gn(b)) n-l] (b - ~H) = pn-lg (3) 

for all b ~ b[b_n, b], with b_n = pn-lg + ~'H .13 

The following lemma states the folk wisdom of bidding competition: the bid- 
taker can lower the expected procurement cost by increasing the number of 
competing bidders n. This is because the more bidders there are, the lower on 
average is the realization of the lowest bidder. Thus, increasing the number of 
bidders decreases the expected procurement cost on average of the bid-taker. 

L e m m a  2: The expected procurement cost converges to ~ H as n ---> oo. 

PROOF: Consider Equation 3 when n --) oo. The right-hand side of Equation 3 
converges to zero. But the bracketed expression of the left-hand side of Equation 
3 does not necessarily converge to zero, as shown in Footnote 13. In order for 
Equation 3 to hold, therefore, equilibrium bid-price b must be cH when n ---> oo. 
By the rules of the first-price sealed-bid auction, then this b is equal to the bid- 
taker's procurement cost. Q.E.D. 

Integrating Equation 3 over the equilibrium support shows that a low-cost 
bidder receives expected profit of  pn-t~. Note that a bidder realizes low cost 
with probability 1 - p .  Also note that, in equilibrium, a high-cost bidder's 
expected profit is zero. Since 0 < p < 1, the following lemma, as a mirror image 
of Lemma 2, is immediate. 

L e m m a  $: A bidder's expected profit from an auction, (1 -p)pn-lg,  is 
decreasing in n. 

Now let us consider the bid-taker's problem in STAGE 1. As shown in Lemma 
2, the bid-taker can minimize the expected procurement cost by maximizing the 
number of competing bidders. Since the provision of high quality is automatic 
with complete contracts, the bid-taker in STAGE 1 will allow free entry of bidders. 

I I I .  R E P U T A T I O N  A N D  S E L F - E N F O R C I N G  C O N T R A C T S  

Now suppose that the product quality is non-verifiable by third parties, though it 
is observable ex post to the bid-taker and contractor. Then a contractor is now 
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free to choose between high quality H and low quality L. 14 On the other hand, 
the bid-taker, who precommits himself to a fixed price, can punish an opportu- 
nistic contractor by permanently debarring him from future auctions. With this 
threat, a bidder who wishes to invest in reputation-building is willing to make a 
credible commitment to H by posting his reputation as a "hostage" in William- 
son's word. Hereafter we shall call such a bidder a reputable bidder. 15 

As in Section II, we employ the standard backward argument by starting 
with the contractor's problem at STAGE 3: choosing quality. Let V be the present 
value of a reputable contractor's expected profits from all possible future con- 
tracts, which is feasible only when he has provided H (and thus receives permis- 
sion to attend the infinite stream of future auctions). Note that we implicitly 
assume a stationary policy for V. In deciding whether to provide high or low 
quality, then the contractor chooses between maintaining V with the faithful 
action or obtaining some one-shot profit from the opportunistic action. 

The contractor chooses quality after nature resolves technological uncer- 
tainty by selecting either good or bad state at the beginning of STAGE 3. Suppose 
that nature selects the bad state. If the contractor provides H, he incurs cost Tc H. 
However, if he provides L, he incurs cost Tc L + V, as he must sacrifice V. Thus, 
the contractor chooses product quality H if V >_ y(c H - CL)  and L if V < "[(c H - CL)  , 

assuming that he chooses H in the border case. Similarly, if nature selects the 
good state, the contractor chooses H if V >_ c H - c L and L if V < c H - c L. 

We now examine a bidder's problem of submitting a bid-price at STAGE 2. It 
would be convenient to divide a bidder's bid-price into two components: bid-price 
based on the opportunity cost in STAGE 2 and bid-price based on the expected qual- 
ity choice for the production stage. The opportunity cost is equivalent to a sunk 
cost for the contractor, as he must forgo his best alternative profit opportunity 
regardless of his potential opportunism at STAGE 3.16 T h i s  implies that contractual 
incompleteness does not affect the bid-price based on the opportunity cost. 

Let b~ denote the bid-price based on the expected quality choice. Note that 
b 3 is independent of a bidder's cost observation in STAGE 2, since the quality 
choice in STAGE 3 depends on the comparison either between V and y(c H - CL) or 
between V and (c H - CL), but not on the opportunity cost in STAGE 2. Let ~L = 
pB~c/~ + (1 -pB)cL and ~ = PS~/~ + (1 - p s ) c  H. Note that ~L denotes the 
expected production cost for low quality, while ~ is the expected production cost 
for low quality with probability PB and for high quality with 1 - pn. Then the fol- 
lowing lemma summarizes an equilibrium b3. 

Lemma 4: I f  the product  quality is not contractible, then an equilibrium 
bid-price based on expected quality choice f o r  the production stage is 

b3 = c H f o r  V > 7(c H - CL) (4.1) 

+ p B V  for  C H --  C L <- V < ]¢(c H - CL)  (4.2) 

~L + V fo r  V < c H - c L. (4.3) 
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PROOF: The basic idea of the proof is again the Bertrand-like competition for 
high-cost bidders, as in Lemma 1. We will prove only Equation 4.2, since the 
proofs of Equations 4.1 and 4.3 are essentially similar. Suppose that a high-cost 
bidder wins with ~ + ba. Then, condition V < y ( c  H - CL) implies that the winning 
bidder will provide L in the bad state, while condition c H - c L <_ V implies H in 
the good state. It is then obvious that the production cost for this strategy is 
and that the contractor will not lose V with probability (1 -p/~). Thus, the follow- 
ing equation must be true at the bidding stage: 

+ b  3 - ~ - ~  + (1 -pB)V>V.  (5) 

The left-hand side of Equation 5 is the sum of the high-cost winning bidder's 
expected profits from the present and future auctions by bidding ~ + b 3, while the 
right-hand side of Equation 5, V, is the present value of a losing but reputable bid- 
der's incumbency. By the Bertrand-like competition for high-cost bidders, in equi- 
librium, Equation 5 becomes the equality of Equation 4.2: b 3 = ~ + p B  V .  Q.E.D. 

See Figure 2, which is the graphical statement of Lemma 4. First consider 
the case where V >_ y ( c  H - CL). Even though nature selects the bad state, V with 
providing H is greater than or equal to the cost saving, ~t(c H - CL), with providing 
L; thus, in equilibrium, H is always provided regardless of the state of nature. As 
in Lemma 1, therefore, a high-cost bidder bids ~ + CH, where ~ is the bid-price 
based on the opportunity cost in STAGE 2 and C H is b3, while a low-cost bidder 
randomizes his bid-price in accordance with Equation 3. 

When the value of reputation is relatively small, i.e., when V < c n - c L, the 
description of the Nash equilibrium in Lemma 4 pertains to the recognition of 
Tirole's (1986) conjecture about the problem of underbidding (or cost overruns). 
Remember that cost overruns corresponds to quality reduction in this paper. To 
explain cost overruns in the presence of rational expectations, Tirole (1986) 
proposes a hypothesis that, if renegotiation is possible after signing a contract, 
the estimate of production cost at the bidding stage represents only a lower 
bound on the transfer in case of implementation. 

On the other hand, Equation 4.3 and a part of  Equation 4.2 in Lemma 4 
imply that, even in the absence of renegotiation, if the bid-taker fails to provide 
a necessary value of incumbency V for H, then cost overruns (quality reduction 
in our context) can occur. This is because V is less than the cost saving with pro- 
viding L in the good state as well as that in the bad state. In the case of Equation 
4.3, a high-cost bidder bids ~ + CL + V, where ~ is the bid-price based on the 
opportunity cost in STAGE 2 and CL + V is b 3, while a low-cost bidder randomizes 
his bid-price according to Equation 3 but substituting CH with e L + V. 

Next consider the intermediate case where c n - c L < V < "~(c H - CL).  In this case, 
the contractor will provide L with probability P B  and H with probability 1 - P B  at 
STAGE 3. This type of  partial failure of providing H explains how uncertainty can 
affect cost overruns: the phenomenon of cost overruns can also occur as a result of 
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Figure 2. Equilibrium Bid-Function for a Performance in STAGE 3, b a 

unfavorable economic environment (or bad state) at the production stage. A high- 
cost bidder in this case bids ~ + ~ + pB V, where ~ is the bid-price based on the 
opportunity cost in STAGE 2 and ~ + pB V is b 3, while a low-cost bidder randomizes 
his bid-price according to Equation 3 but substituting CH with ~ + pB V. The fol- 
lowing proposition then summarizes the main implication of Equations 4.2 and 
4.3 in Lemma 4. 

Proposition 1: I f  the product quality is not contractible and if a one-shot gain 
from opportunism is greater than the present value of expected profits from 
maintaining reputation, then, in equilibrium, bidders have no incentives to 
provide high quality, though they are well qualified ex ante to provide it. 
This distortion in incentives, together with bidding competition, drives the 
bidders to bid so low that a winning bidder can provide only low quality. 

Proposition 1 implies that the bid-taker has to pay additional costs (or cost 
overruns) in order to get H when the value of incumbency, V, is too low to 
enduce H. To avoid quality reduction, in real-life situations, governments have 
frequently paid cost overruns in government contracts ex post, if the associate 
costs are not too high. 

We now move into the bid-taker's problem in STAGE 1: deciding the number 
of competing bidders. As a contractor is now free to choose a product quality, 
the implication of utility maximization with public tendering in Lemma 2 
becomes substantially limited. This is because now a conflicting force is at work: 
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a contractor becomes tempted to adopt the opportunistic action if the bid-taker 
tries to reduce the expected procurement cost by admitting more bidders to an 
auction. The contractor's such an incentive results from the fact that an increase 
in the number of competing bidders makes his expected profits from maintain- 
ing reputation less important than his feasible profits from opportunism, as 
explained in Proposition 1. The trade-off between the assurance of the value of 
incumbency V and the maximization of competition shall determine the opti- 
mum number of competing bidders. 

As the bid-taker prefers high quality to expected cost minimization, he tries to 
minimize the expected procurement cost under the condition that no contractor 
provides low quality at any circumstances. Lemma 3 shows that a reputable con- 
tractor's expected profit from a specific contract is a decreasing function of the 
number of bidders n. And V is the reputable contractor's present value of expected 
profits from all feasible future contracts. Thus, V = V(n) and V'(n) < 0. We assume 
that the size of V is large enough to allow at least two bidders in the auction. Using 
Equation 4.1 and Lemma 1, we define a high-quality equilibrium as follows. 

DEFINITION 1: A high-quality equilibrium is a pair of a number of bidders and 
a bidding strategy, (n, B(n)), such that 

V(n) - ~(c H - cL) >- O, (6) 

and bidding strategy B(n) satisfies the Nash equilibrium in Lemma 1. 

Proposition 2 describes the existence of the high-quality equilibrium. An 
asterisk will indicate the optimal value of n, and r denotes a discount rate. To do 
some comparative statics, it would be convenient to ignore the restriction that n 
must be an integer. 

P r o p o s i t i o n  2: Fix the values of  p, PB, r, ~t, ~ and c H - C U Then there exists 
a unique high-quality equilibrium, (n*(p, PB, r, ~l, c, CH - CL), B(n*(.))), 
which ensures a self-enforcing contract at the lowest expected procurement cost. 

PROOF: Suppose that Equation 6 holds; and thus, no contractor has an incen- 
tive to provide L. Lemma 3 shows that a bidder's expected profit from an auc- 
tion is (1 -p)pn-l~.  Thus, when n is the number of bidders for the present and 
future auctions, the present value of reputation is 

c V(n)  (1 - P ) P n -  l~ ( 1 - p ) p n - I ~  (1-p)Pn-l- 
= + + . . . .  ( 7 )  

1 + r  (1  + r )  2 r 

Since V(n) is monotonically decreasing in n while y(c H - CL) is constant, there 
must be the unique n* such that V(n*) - 7(c H - CL) = 0. Q.E.D. 
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From Equations 6 and 7, we have 

¢1 _p)p.*- 1_ £ 
- 7 ( c / - / -  cL) = 0 .  (8)  

T 

Using logarithmic transformation, one can then easily check that the optimum 
number of competing bidders, n* in Equation 8, has the following comparative 
statics. 

COROLLARY 1: (i) bn*/br < O; (ii) bn*/O~ > O; (iii) ~ n * / b ( c t t - C L )  < O; (iv) bn*/O'f < O. 

With a given technology and self-enforcing contracts, several parameters 
affect n*. First, the discount rate r is inversely proportional to n*. This result is 
quite well-known in the literature of reputation. A smaller r can result from a 
short time period of  a project, as for a given r per unit of time, r per period 
grows with the information lag. This implies that the shorter the time period, 
the easier it is for the bid-taker to introduce competition, because he is able to 
observe the product quality earlier. 

Second, n* is increasing in 5. That is, when the opportunity-cost differential 
increases, so does n*. This is because an increase in the opportunity-cost differ- 
ential makes the present value of incumbency V become more valuable than a 
one-shot gain from opportunism; thus, the bid-taker can exploit some of it by 
introducing more competition. 

Third, as the difference between cost for H and cost for L ,  c H - c L ,  becomes 
larger, n* becomes smaller. Note that c H - c L reflects the degree of  the lucrative- 
ness of opportunism in STAGE 3. If the process of the production is well estab- 
lished, i.e., if the difference c14 - c L is relatively small, then a contractor is less 
able to exploit his ex post monopoly position for the project. Put differently, the 
bid-taker's ability to introduce more competition decreases with the relative 
lucrativeness of opportunism. 

Finally, since T represents the relative size of the technological uncertainty 
affecting the relative lucrativeness of opportunism, the same argument as in the 
difference c H - c L applies to T. If a procurement contract involves both higher 
technological uncertainty 7 and greater lucrativeness of opportunism, c H - c L ,  

the benefit of bidding competition will easily be reduced. 
If n* < 2, then the bid-taker with the preference for high quality prefers sin- 

gle tendering (where a single, selected bidder is invited to tender) to an auction 
mechanism. An interesting extension of the present analysis would involve a 
comparison of selective tendering with single tendering (see Bulow and Klem- 
perer, 1996, for a similar direction in a different context). 
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IV. CONCLUDING REMARKS 

Our relatively simple model has provided a straightforward explanation of why 
selective tendering is so widely used in the procurement market. Some exten- 
sions of our model seem important: (i) considering asymmetry between incum- 
bent and entrant bidders; (ii) adjusting a bid-taker's discretionary powers to 
legal environments; and (iii) comparing selective tendering with some alterna- 
tive institutions. We shall comment briefly on each of these. 

For expositional simplicity, we have assumed that the number of bidders is 
large enough to allow selective tendering and that the bidders are equally well 
qualified to provide high quality. Suppose that there are two types of bidders--  
qualified (incumbent bidders) and less qualified (entrants). Also assume that the 
number of the incumbents is less than an optimum number of bidders consid- 
ered in Proposition 2. Then the introduction of the entrants into bidding com- 
petition seems to be beneficial to the bid-taker. The basic argument in support 
of the introduction of  the entrants is that concern over losing the contract to an 
entrant will cause the incumbent bidders to bid more aggressively. However, two 
important factors may favor the incumbents: lower production costs and lower 
financing requirements with established reputation in the product market. If an 
opportunistic entrant, observing high cost at the bidding stage, believes that his 
wealth including the financing ability is insufficient to invest in reputation-build- 
ing, then he may try to mimic a low-cost entrant's strategy. This opportunistic 
behavior of the high-cost entrant influences the incumbents' strategies as well as 
other low-cost entrants' strategies, which then have feedback effects on the high- 
cost entrant's opportunism. As discussed in Spulber (1990), this may jeopardize 
the auction mechanism and cause the bid-taker to block potentially beneficial 
entry. 

The second issue we have not developed in this paper is the relationship 
between a bid-taker's discretion and legal environments. The U.S. Congress 
enacted the Competition in Contracting Act (CICA) of 1984, providing procure- 
ment contractors with better access to the government procurement market. 
Under the CICA, however, it may not be easy for a government procuring 
agency (as a bid-taker) to ensure that the previous performance of a contractor 
should play a major role in evaluating his qualifications for present and future 
procurement auctions. Put differently, the CICA may have substantially limited 
discretionary l~owers of  procuring agencies necessary to prevent contractors' 
opportunism. 17 Kelman (1990, p. 1) raises a solid argument against restriction 
on procuring agencies' discretion: "The problem with the current system is that 
public officials cannot use common sense and good judgement  in ways that 
would promote better vendor performance." 

Finally, there are a few other alternatives which may increase the bid-taker's 
utility in a similar way as selective tendering does: a minimum financial or tech- 
nical requirement for bidders and a bid-taker's favoritism toward a specific 
group of bidders such as domestic firms. 18 Comparing selective tendering with 
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these alternatives could p roduce  some policy implications in the design of  pro-  
cu remen t  auctions. 
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1. In the United Kingdom, for instance, 50% of government procurement funds 
in 1962-63 were allocated by selective tendering, and 49% by single tendering where a 
single, selected contractor is invited to tender (Baldwin, 1970, p. 60). During the first half 
of fiscal year 1985, contracts through public tendering accounted for only 4.6% of pro- 
curement funds of the U.S. Department of Defense (U.S. Department of Defense, 1986). 
In the case of government procurement, we may have to consider a political motive for 
selective tendering: correcting balance-of-payments inequities in international trade or 
promoting economic development in less developed regions (see Kim, 1994, 1997, for 
discrimination against foreign bidders). In her study of the construction industry, how- 
ever, Hillebrandt (1974, p. 79) observes that the commercial sector more frequently uses 
selective tendering than the government sector and that there is a steady upward trend in 
the use of selective tendering. 

2. The Competition in Contracting Act of 1984 would be a good example, under 
which excluded contractors and losing bidders can protest the actions of U.S. government 
procuring agencies. In his study of U.S. government's computer procurement, however, 
Kelman (1990) argues that such regulations interfere with reasonable discretion of pro- 
curing agencies'. 

3. It might be feasible to write and enforce complete (or state-contingent) con- 
tracts, but simply too costly to do so. Contracts cannot be complete because of transaction 
costs that result from: (i) ex ante, bounded rationality associated with uncertainty, and (ii) 
ex post, opportunism and imperfect legal enforcement. See Williamson (1975, Ch. 2; 
1985, Ch. 1) for more detailed description of transaction costs. 

4. Here the assumption of the fixed-price contract helps us concentrate only on 
the effect of the bidders' opportunism. However, the fixed-price contract is indeed the 
most common form of contract. 

5. Klein and Leffler (1981) first recognize and Shapiro (1983) develops further the 
idea of reputation in a competitive market where product quality is unobservable prior to 
purchase: sellers have an incentive to provide high quality because of reputation related 
to repeated purchases. 

6. As we deal with the case where a bidder's knowledge of other bidders' opportu- 
nity costs does not change his opportunity cost (independent private-value model), we do 
not consider the interesting issues arising from the bidders' ex ante need to gather infor- 
mation about the true value of the auctioned object (common-value model). Using acom- 
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mon-value model,  French and McCormick (1984) argue that the bid-taker may deter  free 
entry of  bidders  if  he must bear  the costs associated with the bidders '  efforts to gather  
information. 

7. We may roughly summarize his argument  as follows. If  contract law cannot 
force bidders  to abide by the contractual obligations, high-cost-overrun bidders  will sub- 
mit bid-prices too low to cover their  performance costs, foreseeing that they can renege 
on the contractual obligations when a cost overrun occurs. This changes the b idding strat- 
egies of  both high- and low-cost-overrun bidders  to the point  at which the auction mecha- 
nism fails to distinguish between bidders on the basis of  their private information about 
anticipated cost overruns. 

8. The  assumption of  an infinite sequence is justifiable in the present  context 
since the bid-taker is a government or  a firm and not an individual. Even if the bid-taker 
is a one-shot player, the reputat ion mechanism still works if he can communicate with 
other  bid-takers by using word-of-mouth so that all bid-takers in the industry know a spe- 
cific contractor 's  reputation. 

9. In the case of  selective tendering,  it is somewhat troublesome to determine  
which potential  contractors should be selected and enti t led to be incumbent bidders. But 
it may be plausible to assume that selection and incumbency result from both the bid- 
taker's random selection and the history of  the industry. 

10. This makes the exposit ion of  the model  much easier, because it allows the 
dynamic structure of  the game to be reduced to a static model. The  dynamic approach 
may capture long-run behavior more accurately but it is too complicated to consider 
problems such as Nash equilibrium bidding strategies and the opt imum number  of  com- 
pet ing bidders  in each procurement  auction. 

11. To see this, assume that a low-cost bidder,  say bidder  1, submits ~ + ~S - e. 
Then  the other  low-cost bidder 's  best response is to bid ~ + ~H - 2~, in which case bid- 
der  1 again would deviate to ~" + ~ H - 3e, and so on. If  the decreasing bid-price hits 
some low price, however, a low-cost bidder 's  best response is to bid ~ + ~ n - e again, 
realizing it would be bet ter  to beat  only a possible high-cost opponent .  Then  the cycle of  
price cutting continues. 

12. Theorem 6 in Dasgupta and Maskin (1986) is a general  p roof  of  the existence 
of a symmetric mixed-strategy equilibrium. The  reasoning of  no atom over the interval is 
roughly as follows. Suppose to the contrary that in equilibrium, a low-cost b idder  i sub- 
mits b i ~ [~, b ] with positive probability. Then  there must be some interval [b i, b i + ~] over 
which his low-cost o p p o n e n t j  will not  bid since b idder  j ' s  probabili ty of  winning increases 
discontinuously if he replaces his bid in this interval with one that is infinitesimally 
smaller than b i. Then  b idder  i can increase b i to b i + g without reducing his probability of  
winning. But this contradicts the assertion that the original b i with positive probability was 
an equilibrium. 

13. When b = ~ ,  the bracketed expression of  the left-hand side of  Equation 3 is 
pn-I + (n - 1)pn-~(l - p )  + ... + (1 _p)n-1 = [p + (1 _p) ]n- I  = 1, since Gn(]2 ) = 0 by 
definition. Thus, ~ = pn-l~ + cH. 

14. One may argue that the contractor can save furthur cost by not  providing any 
quality at all instead of  by providing L. But this is not the case, since such an option is 
verifiable and thus contractible. 

15. Remember  that all bidders are identical in terms of  qualification, i.e., if a bid- 
der  is reputable,  so are all o ther  bidders.  Proposition 2 will show that a bidder 's  decision 
to be reputable or  not  depends  on n. 
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16. An opportunity cost is not a sunk cost to a losing bidder, as he can walk away 
without incurring any cost. A bidder computes his bid-price, however, wishing that he 
would be the contractor. Thus, it would be convenient to think that the opportunity cost 
is equivalent to a sunk cost for a bidder until the contractor is known. 

17. The CICA also increases the delays and bottlenecks in the procurement system. 
Gansler (1989, p. 191) quotes an article from the Washington Post as an example of such 
problems. According to it, the number of protests went from a few hundred a year to over 
3,000 a year within four years of the law's passage. One company, with only 10 employ- 
ees, submitted 50 protests in the three years following the passage of the law. 

18. Steinberg (1993) argues that when for-profits and nonprofit organizations com- 
pete for a project, favoring nonprofit organizations may enhance social welfare (or the 
bid-taker's utility in our context). 
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Welcome and thank you for taking the time to read t his 
simple yet comprehensive Information Booklet. This handbook was 
compiled to provide the reader with a brief overvie w of the Central 
Tenders Board Division and its role and function wi thin the 
Financial Regulatory System.  

 
The booklet also contains procedures followed by th e 

Central Tenders Board and pertinent information for  persons 
registered with or interested in registering their business with the 
Division. It is advised that persons read the bookl et in its entirety to 
achieve maximum benefit. 

 
This booklet should be viewed as a companion piece to the 

Central Tenders Board Ordinance (Act No. 22 – 1961;  subsidiary 
legislation of the Laws of Trinidad and Tobago) and  its subsequent 
amendments.  

 
Please contact the Central Tenders Board for verifi cation of 

the information presented within and for further in formation which 
may be required. Readers may also wish to visit the  Central 
Tenders Board website at: 
 

  
wwwwww..ff iinnaannccee..ggoovv..tt tt   

  
 
 

Thank You. 
 
 
 
 
Jennifer Jones 
Director of Contracts 
Chairman 
Central Tenders Board 
 
E-mail: mofctb@tstt.net.tt  

 
April 2008 
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CCOONNTTEENNTTSS  IINNTTRROODDUUCCTTIIOONN  
 
 
 

CENTRAL TENDERS BOARD 
 

ESTABLISHMENT  
 

The Ministry of Finance is the agency charged with the 
responsibility of spending public funds and is ther efore 
accountable to the population for such expenditure.  The majority of 
this expenditure involves the procurement of goods and services. 
Approximately 75%  of the Budget allowances for this procurement 
are through the Tendering Process.  

 
The Central Tenders Board was therefore established  by Act 

No. 22 of 1961 to ensure that the proper procedures  are followed to 
obtain the most suitable supplies and services from  available 
resources. The Central Tenders Board forms an integ ral part of the 
Financial Regulations as it is the Government Agenc y responsible 
for awarding contracts as requested by Government M inistries, 
Departments and certain Statutory Bodies. 
 

FUNCTION 
  
The Central Tenders Board Ordinance No. 22 of 1961,  as 

amended, provides for the establishment of a Centra l Tenders 
Board which has the sole and exclusive authority, e xcept as 
provided for in Sections 20 and 35 of the Legislati on: 
 
•••• to act for, in the name and on behalf of the Govern ment of 

Trinidad and Tobago and Statutory Bodies to which t he 
Ordinance applies, in inviting, considering and acc epting or 
rejecting offers for the supply of articles or for the undertaking 
of works or any services in connection therewith, n ecessary for 
carrying out the functions of the Government or any  of the 
Statutory Bodies 

 
•••• to dispose of surplus or unserviceable articles and  real estate 

property belonging to the Government of Trinidad an d Tobago 
or any of the Statutory Bodies 

 
The Board also performs other functions and duties as the 
President may by order prescribe from time to time.  
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OORRGGAANNIIZZAATTIIOONNAALL  GGOOAALLSS  AANNDD  OOBBJJEECCTTIIVVEESS  
 
 
 

MISSION 
 

To provide procurement and disposal services for th e 
Government of Trinidad and Tobago efficiently, cost  effectively and 
with a commitment to fair treatment for all. 
 

VISION 
 

To be a leader in procurement, providing excellent services 
to the public and private sectors through the exper tise of a well-
trained staff, supported by efficient/workable syst ems that are in 
keeping with local and international standards. 
 

CORE VALUES 
 

To promote the principles of integrity, transparenc y, 
accountability, equity, high performance standards,  customer 
satisfaction and value for money in government proc urement. 
 

GENERAL 
 

To develop the human resource, so that staff is equ ipped to 
deal with environmental as well as technological ch anges as they 
unfold. 

 
To ensure through training, that the staff is equip ped with 

the necessary knowledge and skills required to enab le the 
organization to attain its objectives while at the same time to meet 
individual growth potential. 

 
To provide technical and support services to foreig n as well 

as local clients to enable them to respond to procu rement 
requirements with a high degree of efficiency. 

 
To seek to educate the general public on the role a nd 

functions of the Central Tenders Board. 
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CCOORRPPOORRAATTEE  PPLLAANN  OOFF  TTHHEE  BBOOAARRDD  
 
 
 

CORPORATE PLAN OF THE CENTRAL TENDERS BOARD  
 

In the light of Vision 2020, and in keeping with on e of the 
goals of the Ministry of Finance Strategic Plan to reinforce its 
structures, operations and processes, the Central T enders Board is 
cognizant of its role in enabling competitive busin ess and 
promoting good governance principles and practices.  
 

In order to allow free competition and drive innova tion and 
entrepreneurship, the public procurement functions must be 
developed to such a strong base with State of the A rt Information 
Technology Systems to achieve such goals. This deve lopment will 
also enhance the promotion of e-Government, e-Busin ess, e-
Procurement, e-Auctioning and e-Registration. 
 

STRATEGIC OBJECTIVES  
 

The Corporate Plan of the Central Tenders Board 
encompasses the following strategic objectives: 
 
•••• Amendment of Legislation (referred to in White Pape r on 

Government Procurement – 2005) 
 
•••• Training of staff involved in procurement (Central Tenders 

Board, Ministries, Departments and Statutory Bodies ) 
 
•••• Computerization to accommodate the procurement proc ess 
 
•••• Restructuring of the Organization 
 
•••• Office accommodation relating to upgrading of prese nt location 

or relocation on expiration of lease 
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OORRGGAANNIIZZAATTIIOONNAALL  SSTTRRUUCCTTUURREE  
 
 
 

STRUCTURE OF THE ORGANIZATION 
 

The current structure of the Board with particular reference 
to the Technical Section has been so designed to fa cilitate 
maximum utility of the human and other resources. S trategies are 
to be developed for promoting transparency, account ability and 
value for money towards a new procurement regime wh ich would 
enhance output and outcomes while at the same time promoting a 
culture of loyalty and commitment. 
 

TECHNICAL SECTION 
 

This section falls under the Director of Contracts who is 
Head of the Central Tenders Board Division and also  Chairman of 
the Board. It is divided into three (3) sub groups;  one group of 
technical officers being supervised by the Deputy D irector and each 
of the remaining two being supervised by Assistant Directors. 
 

The primary responsibilities of the three (3) manag ers are: 
 
•••• to assist the Director in determining policy and pr ocedures for 

the award of contracts and the disposal of 
unserviceable/surplus articles owned by Government 

 
•••• to advise Government Agencies of the principles and  practices 

governing tendering procedures and the award of con tracts 
 
•••• to monitor specific areas of the Central Tenders Bo ard’s 

activities 
 

To assist in the realization of the functions as ou tlined 
above, the Directorate, comprising the Director, De puty Director 
and Assistant Directors, is assisted by a cadre of twenty (20) 
Contracts Officers. 
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OORRGGAANNIIZZAATTIIOONNAALL  SSTTRRUUCCTTUURREE  
 
 
 

ADMINISTRATIVE SECTION 
 

This section complements the Technical Section and 
provides administrative support to the Central Tend ers Board. An 
Administrative Officer IV manages this section. The re are twelve 
(12) officers along with ten (10) manipulative pers ons assigned to 
this section to assist in the day-to-day operations . 
 

SECRETARIAT 
 

This section interfaces and acts as a link between the 
Technical Section and the Board. It comprises an Ad ministrative 
Officer II as Secretary to the Board and two (2) ot her officers. 
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CCOOMMPPOOSSIITTIIOONN  OOFF  TTHHEE  BBOOAARRDD  
 
 
 

COMPOSITION OF THE CENTRAL TENDERS BOARD  
 
The Legislation defines the composition of the Boar d, sub-

committees and special committees with specific fin ancial limits for 
the making of awards and disposal of surplus and un serviceable 
articles.  All committees act for and on behalf of the Board and 
follow the same procedures. 

 
The President appoints at least five (5) Public Off icers, and 

three (3) Members at large, as may be necessary, to  complete the 
membership of the Board. 

 
The present Board is composed of eight (8) Members 

consisting of the following: 
 

1) Director of Contracts – Chairman of the Board 
2) Deputy Director of Contracts – Deputy Chairman o f the Board 
3) Permanent Secretary, Ministry of Trade and Indus try 
4) Comptroller of Accounts 
5) Chief State Solicitor 
6) Member at large 
7) Member at large 
8) Member at large 
 

COMPOSITION OF SUB-COMMITTEES OF THE BOARD  
 

TENDERS COMMITTEES IN REGIONAL AND MUNICIPAL 
CORPORATIONS AND STATUTORY BOARDS  

 
Such Committees are composed of five (5) Members 

consisting of the following: 
 

1) Member of the Directorate of the Central Tenders  Board – 
Chairman 

2) Member of the Respective Corporation’s Council 
3) Member of the Respective Corporation’s Council 
4) Member at large 
5) Member at large 

 
Members are nominated by the Honourable Minister of  Local 

Government and are appointed by the Honourable Mini ster of 
Finance.  
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CCOOMMPPOOSSIITTIIOONN  OOFF  TTHHEE  BBOOAARRDD  
 
 
 

COMPOSITION OF SUB-COMMITTEES OF THE BOARD  
 

TENDERS COMMITTEES IN MINISTRIES AND DEPARTMENTS 
 

Such Committees are composed of three (3) Members 
consisting of the following: 

 
1) Member of the Directorate of the Central Tenders  Board – 

Chairman 
2) Member – ex-officio Officer 
3) Member – ex-officio Officer 
 

The Chairman is a member of the Directorate of the Central 
Tenders Board. Members are nominated by the Honoura ble Minister 
of the relevant Ministry or the Head of the Departm ent and are 
appointed by the Honourable Minister of Finance. 
 

SPECIAL MINISTERIAL COMMITTEES OF REGIONAL 
CORPORATIONS 

 
Such Committees are composed of three (3) Members 

consisting of the following: 
 
1) The Permanent Secretary responsible for the Regi onal 

Corporations or his representative – Chairman  
2) The Chief Executive Officer – Member 
3) The County Superintendent – Member 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 

7 



CCOOMMPPOOSSIITTIIOONN  OOFF  TTHHEE  BBOOAARRDD  CCOOMMPPOOSSIITTIIOONN  OOFF  TTHHEE  BBOOAARRDD  
 
 
 

COMPOSITION OF THE SPECIAL COMMITTEE OF THE BOARD  
 

THE OFFICE MACHINES, APPLIANCES AND FURNITURE 
COMMITTEE 

 
 

There is one (1) Special Committee of the Board whi ch 
“shall be comprised of such officers as the Ministe r of Finance shall 
from time to time nominate, one of whom shall be an  ex-officio  
Member of the Board”.  

The composition of this committee is as follows: 
 

1) Director of Contracts – Chairman 
2) Director of Budgets 
3) Director, Property and Real Estate Management Se rvices 

Division, Ministry of Public Administration 
4) Property Manager, Furniture Branch, Ministry of Works and 

Transport  
 
 
 

REPRESENTATION ON OTHER TENDERS COMMITTEES 
 

The Director of Contracts or his/her nominee repres ents the 
Central Tenders Board on Tenders Committees of Stat e 
Agencies/Statutory Bodies, even though the State Ag ency or 
Statutory Body does not fall under the purview of t he Board. 
 

In most cases, the Board is represented where the v alue of 
contracts exceeds the stipulated financial limit e. g.:- 
 
•••• Port Authority of Trinidad and Tobago – over   TT$5 ,000,000 
 
•••• Public Transport Service Corporation – over TT$250, 000 
 

The Board is also represented on the Special Tender s 
Committee of the Ministry of National Security when ever the value 
of contracts is over one hundred thousand dollars ( TT$100, 000). 
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CCOORRPPOORRAATTEE  PPLLAANN  OOFF  TTHHEE  BBOOAARRDD  AAGGEENNCCIIEESS  UUNNDDEERR  TTHHEE  BBOOAARRDD  
 
 
 

GOVERNMENT MINISTRIES 
 

The Central Tenders Board accepts written requests from 
ALL  Government Ministries for the Supply or Purchase o f Articles, 
Services or Works for projects. All requests are ac companied by 
the relevant Tender Documents and an indication tha t the 
necessary funding is available. 
 

STATE DEPARTMENTS AND AGENCIES  
 

The Central Tenders Board also accepts written requ ests for 
the Supply or Purchase of Articles, Services or Wor ks for particular 
projects from the following State Agencies: 
 
•••• Auditor General 
•••• Integrity Commission 
•••• Judiciary (Supreme Court and Magistracy) 
•••• Industrial Court 
•••• Office of the President 
•••• Ombudsman 
•••• Parliament 
•••• Personnel Department (Chief Personnel Officer) 
•••• Service Commissions Department 
•••• Sugar Industry Labour Welfare Committee 
•••• Tax Appeal Board 
 

RELATIONSHIP OF THE BOARD WITH EXTERNAL AGENCIES  
 

The Board has had on occasions to spend time to ali gn its 
requirements and procedures with those of the inter national 
lending agencies such as the: 
 
•••• Inter-American Development Bank (I.D.B.) 
•••• International Bank for Reconstruction and Developme nt (IBRD) 
•••• European Economic Community (E.E.C.) 
•••• Caribbean Development Bank (C.D.B.).  
 

All efforts are made to preserve the sovereignty of  our 
legislation, but for harmonious relationships, ther e is agreement 
where it does not infringe the law. 
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RREEGGIISSTTRRAATTIIOONN  PPRROOCCEESSSS  RREEGGIISSTTRRAATTIIOONN  PPRROOCCEESSSS  
 
 

 
THE CENTRAL TENDERS BOARD REGISTRATION PROCESS FOR 

SUPPLIERS, CONTRACTORS AND CONSULTANTS  
 

Any person (individual or firm) interested in regis tering their 
business with the Central Tenders Board is advised to follow the 
proceeding steps: 
 
1) Each applicant is required to obtain the relevan t registration 

forms (Supplier, Contractor or Consultant) from the  Central 
Tenders Board office or download from the Ministry of Finance 
website at http://www.finance.gov.tt . 

 
2) Applicants must complete the forms, with all nec essary 

information required therein, and return the regist ration forms 
to the Central Tenders Board along with the followi ng 
documents: 

 
•••• Certificate of Incorporation of the applicant’s com pany 

 
•••• Certificate of Registration under the Business Name s Act (in 

the case of a partnership) 
 

•••• Certificate of Continuance 
 

•••• Income Tax Certificate with File Number 
 

•••• Value Added Tax (VAT) Registration Certificate and Number 
 
3) All documentation returned to the Registration C lerk will be 

verified and assessed for compliance with the requi rements. 
 
4) Once applications have been approved, the applic ant or 

company is notified in writing, by the Board’s Secr etariat that 
they have been registered under the particular cate gory for 
which they have applied. 
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RREEGGIISSTTRRAATTIIOONN  PPRROOCCEESSSS  
 
 
 

CONSULTANCY SERVICES 
 

In the case of Consultancy Services, the form is as sessed 
by the Central Tenders Board’s Cabinet appointed Pa nel for 
compliance with the requirements. If the Panel requ ires clarification 
on any one aspect of the information in the form, t he applicant can 
be called in for an interview or written to, so tha t the necessary 
information can be submitted to the Central Tenders  Board.  

 
Once the Central Tenders Board Panel completes its 

assessment, a recommendation is submitted to the Bo ard for its 
consideration in the particular discipline of regis tration. 

 
Once applications have been approved by the Board, the 

applicant or company is notified in writing, that t hey have been 
registered under the particular discipline/category  for which they 
have applied. 

 
REGISTRATION RECORD 

 
At the Central Tenders Board, there are Two (2) Reg isters 

kept for recording information on the Registration of an individual, 
partnership, firm or company, consortium, or joint venture; one is 
for Consultants and the other is for Contractors in  the categories of 
Supplies and Services, including Civil Works and Bu ilding 
Construction. 

 
These Registers are frequently consulted when invit ing 

persons selectively to tender. The Registers are up dated on an 
annual basis but persons are free at any time durin g the year to 
submit updated information on their registration wh enever they 
have expanded or diversified their business. 
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PPRROOCCUURREEMMEENNTT  MMEETTHHOODD  
 
 
 

PROCUREMENT DEFINED 
 

Procurement can be defined as the acquisition of go ods and 
services including the undertaking of works and con sultancy 
services for use by the client organization. Procur ement is therefore 
a comprehensive process that includes inter-alia de sign, publicity, 
tendering, receiving, opening and evaluation of off ers, award and 
signing of contract, guarantees, installation, test ing and start up 
operation, service and maintenance. 
 

Public Procurement refers to the acquisition by pub lic 
bodies, such as Government Ministries, Departments,  Municipal 
Bodies and State Enterprises, of various goods, pro perty and 
services that are required to accomplish specified public purposes. 
This is done by entering into a contract with anoth er entity. Public 
monies are used to facilitate this process.   
 

THE PROCUREMENT METHOD OBSERVED BY THE CENTRAL 
TENDERS BOARD 

 
The current legal and regulatory framework embodied  in the 

Central Tenders Board Ordinance (No. 22-1961, as am ended) 
applies mainly to Government Ministries and Departm ents and 
some statutory authorities. There are other agencie s, including 
State-owned enterprises, statutory authorities and civil society, 
which utilize public funds and follow procurement p ractices that fall 
outside the umbrella of the Ordinance. Currently pu blic 
procurement is largely limited to the tendering sta ge in which offers 
of supply are invited and contracts are awarded.   
 

The following is a synopsis of the Procurement Meth od 
observed by the Central Tenders Board: 
 
•••• The Client Ministry or Department conducts a needs 

assessment, reconciling its needs with available fu nding. A Bid 
Package is subsequently prepared and submitted to t he Central 
Tenders Board Division. 

 
•••• Upon receipt of the Bid Package, the Central Tender s Board 

reviews the documents and ensures that they conform  to the 
Central Tenders Board Regulations and Procedures. 
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PPRROOCCUURREEMMEENNTT  MMEETTHHOODD  
 
 
 

THE PROCUREMENT METHOD OBSERVED BY THE CENTRAL 
TENDERS BOARD 

(CONT’D) 
 
•••• Once all documentation received from the Client Min istry is 

reviewed and found to be within the proper procedur es, the 
Central Tenders Board invites Bids/Tenders publicly  or 
selectively. 

 
•••• Tenders are invited publicly by advertising Tender Notices 

locally, in the Press and in at least two (2) newsp apers of wide 
circulation; and internationally, in reputable Jour nals and the 
Development Business Forum. Tenders are also availa ble for 
download on the Central Tenders Board’s website: 
www.finance.gov.tt .  

 
•••• Tenders are invited selectively from a shortlist of  Registered 

Contractors, Consultants and Firms that have all un dergone a 
Prequalification Exercise. 

 
•••• Tenders received are opened publicly on the closing  date of the 

Tender and are forwarded to an Evaluation Team appr oved by 
the Board. 

 
•••• The Central Tenders Board then reviews the Evaluati on Reports 

prepared by the team. The Evaluation Team may also be 
required to provide explanations of aspects of thei r report. 

 
•••• The Award of Contract is subsequently decided upon by the 

Central Tenders Board. 
 
•••• Letters of Acceptance are issued to successful bidd ers by the 

Central Tenders Board Division. 
 
•••• In the case of major projects, the form of contract  Agreement is 

prepared by the Chief State Solicitor’s Office who formally 
arranges the execution of the contract Agreement by  parties to 
the contract.  

 
•••• All Contracts awarded are published monthly by the Central 

Tenders Board in the Trinidad and Tobago Gazette an d on the  
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THE PROCUREMENT METHOD OBSERVED BY THE CENTRAL 
TENDERS BOARD 

(CONT’D) 
 

organization’s website. Copies of the Contracts awa rded are 
also submitted to the Auditor General. 
 

•••• The Client Ministry or Department is responsible fo r 
administering the contract. However, the Central Te nders Board 
may become involved in this stage of the process on ly if called 
upon to resolve a dispute or approve a variation to  the contract 
outside of the client’s jurisdiction. 

 
•••• A report is submitted to the Central Tenders Board,  upon 

completion of the contract, which in turn authorize s the release 
of Performance Bonds and the refund of deposits. Th e Auditor 
General is responsible for financial audits. 

 
•••• Tender committees within the Client Ministries or D epartments 

may act for the Central Tenders Board within limits , as provided 
by the Central Tenders Board Ordinance (No. 22-1961 , as 
amended). Such committees are chaired by representa tives of 
the Central Tenders Board and follow the procedures  of the 
Division. In cases where the value of the acquisiti on is below a 
certain limit, the committee has the ability to awa rd the contract. 

 
•••• Permanent Secretaries and Departmental Heads can al so 

procure goods and services below a certain financia l limit. All 
Financial Limits are defined in the Regulations, Ru les and 
Procedures of the Central Tenders Board. 

 
•••• Most statutory bodies, all State-owned enterprises and NIPDEC 

are fully responsible for their own procurement pro cedures. 
Agencies/Bodies outside of the governance of the Ce ntral 
Tenders Board may be engaged by Government Ministri es as 
Contractors for major capital works.  

 
•••• State enterprises are required to invite a represen tative of the 

Central Tenders Board to sit on panels considering Tenders 
above a certain level. The award of contracts by th ese agencies 
is subject to monitoring by a Central Audit Committ ee, 
established within the Ministry of Finance. 
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TENDERING PROCESS 
 

The following is a synopsis of the Tendering Proces s 
carried out by the Central Tenders Board: 
 
•••• The Client or Ministry forwards a written request t o the Central 

Tenders Board for the Supply or Purchase of an Arti cle, Service 
or Works for a particular project. This request is accompanied 
by the relevant Tender Documents and a Memorandum f rom the 
Permanent Secretary of the Ministry of Finance, ind icating that 
the necessary funding is available. Requests includ e: 

 
1) Estimated cost of project 
2) Project specifications 
3) The Client’s contact Information (addresses, tel ephone 

numbers, etc.) 
4) Reasons for selective tendering 
 
•••• The Central Tenders Board, through its Technical Un it, then: 
 
1) Reviews the Tender Documents to ensure conformit y to Central 

Tenders Board Regulations and Procedures 
2) Seeks the approval of the Board’s for selective tendering 
3) Requests the approval of the Minister of Finance , if selective 

tendering is necessary  
 
•••• The Central Tenders Board then prepares the Bid Pac kage 

which includes: 
1) Tender Notice OR Letter of Invitation (stating t he closing date 

and time for the submission of bids) 
2) Project Specifications 
3) Instructions to Tenderers 
4) Draft Contract from the Chief State Solicitor 
5) Terms and Conditions of Contract 
 
•••• The Invitation to Bid/Tender Notice is advertised i n the 

newspapers and on the Central Tenders Board’s websi te: 
www.finance.gov.tt  

OR 
The Letter of Invitation is issued to selective ten derers with a 
closing date for the receipt of bids/offers 
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TENDERING PROCESS 
(CONT’D) 

 
•••• Interested persons (individuals or firms) collect t he relevant Bid 

Package/Tender Documents from the scheduled Contrac ts 
Officer after paying a specified deposit to the Cas hier in the 
Accounting Section. 

 
•••• Prospective Bidders deposit bids in the Tenders Box , located at 

the Central Tenders Board Division, on or before th e appointed 
closing date. ALL BIDS RECEIVED AFTER THE CLOSING DATE 
WILL BE REJECTED . 

 
•••• The Tenders Box is closed at the stipulated time. T he tenderers 

or their representatives present at the opening mus t sign the 
attendance register. 

 
•••• Two members of the Board are present to publicly op en the 

Tenders Box. The Bids/Proposals received are opened  soon 
after the appointed closing time and date. The name s of the 
Tenderers and tender prices and/or name/s of the Co nsultants 
are announced by the Board’s representative. All te nders or 
proposals received are recorded on the Schedule of Tenders 
Received Form. A report is made on the Tender Openi ng 
process. 

 
•••• Thereafter, the Bids/Proposals are sent to the Chai rman of the 

Evaluation Team for evaluation by members of the Ev aluation 
Committee on the basis of predetermined criteria.   

 
•••• The Chairman of the evaluation team forwards their 

recommendations to the Central Tenders Board in the  form of 
an Evaluation Report.  

 
•••• Once the Evaluation Report, including recommendatio ns, is 

received from the evaluation team, the following st eps are taken 
by the Division: 
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TENDERING PROCESS 
(CONT’D) 

 
1) The Evaluation Report is checked for conformity with the 

Central Tenders Board Regulations and Procedures  
2) The recommendations are submitted to the Board f or 

consideration 
 
•••• The Board meets twice per month to consider and awa rd 

contracts to the lowest evaluated bidder that satis fies the 
project specifications or criteria. The Board also has the 
authority to reject tenders. 

 
•••• The Secretariat of the Board will inform the Techni cal Unit of the 

Board’s decision. In the case of acceptance by the Board, the 
Contracts Officer will prepare the appropriate Lett er of Award 
for approval and signature by a member of the Direc torate.  

 
•••• The Central Tenders Board Division will subsequentl y issue: 
 
1) The Letter of Award and Specimen Performance Bon d to the 

successful bidder 
 
2) A Memorandum to the Client Division and the foll owing 

attachments:  
•••• A copy of the accepted Tender and accompanying 

brochures  
•••• The Letter of Award of Contract 
•••• The Contract Completion Report Form  
 

3) Letters to unsuccessful tenderers 
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TENDERING PROCESS 
(CONT’D) 

 
•••• The successful Contractor pays a Cash Performance D eposit or 

provides a Performance Bond stamped by the Board of  Inland 
Revenue. If the Cash Performance Deposit or Bond is  not paid 
or established within the stipulated time, the Cent ral Tenders 
Board Division issues a reminder note. Once the Cas h 
Performance Deposit or Bond is paid or established,  the Client 
is informed and the order issued. The Cash Performa nce 
Deposit is paid by either cash or by certified cheq ue to the 
Director of Contracts. 

 
•••• An agreement is signed between the Client and the C ontractor. 

The agreement is prepared by the Office of the Chie f State 
Solicitor.  

 
•••• The Client Division then ensures that all services/ equipment are 

delivered and the Terms and Conditions of the contr act are 
fulfilled.  

 
•••• At the end of the actual contract period, a Contrac t Completion 

Report is submitted to the Central Tenders Board by  the Client.  
 
•••• If the contract is reported as satisfactorily compl eted the 

Central Tenders Board either: 
 
1) Writes a letter to the Contractor arranging for the refund of the 

Cash Performance Deposit and issues an internal Mem orandum 
to the Accounting Assistant of the Central Tenders Board 

 
OR 

 
2) Authorizes the release of the Bond by issuing a letter to the 

Contractor and Financial Institution (Surety) 
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TENDERING PROCESS 

(CONT’D) 
 
•••• However, if the Client Ministry reports that the Co ntractor’s 

performance is unsatisfactory, the Firm is asked by  the Central 
Tenders Board Division for explanations within a gi ven 
deadline. The Client Division is then asked to comm ent on the 
explanations received from the Contractor. Thereaft er the 
Central Tenders Board decides if to: 

 
1) Refund or Release the Cash Performance Deposit/B ond 

OR 
2) Forfeit the Cash Performance Deposit/Bond 
 

The Contractor is notified accordingly of the Board ’s decision. 
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SUBMISSION OF TENDERS 
 

Contractors are advised to take note of the followi ng when 
submitting Tenders: 
 
•••• Carefully read all instructions included in the Ten der Notice or 

Letter of Invitation. 
 
•••• Collect all Tender Documents in accordance with the  

instructions in the Tender Notice. 
 
•••• Comply with all instructions given in the tender do cuments. 
 
•••• Ensure that the following documents are submitted a long with 

the Tender:  
1) Valid Income Tax, Value Added Tax, and National Insurance 

Compliance Certificates 
2) Tender Deposit Receipt (where applicable) 
3) Bid Bond duly stamped by the BIR (where applicab le) 
4) Properly completed and signed Tender Form 
5) Supportive literature, pamphlets and brochures 

 
•••• The Tender must be signed by the person making the offer or 

by an authorized officer. 
 
•••• The Tender must have the following information as r equested in 

the Tender Documents: 
1) Address, telephone and fax numbers, E-Mail addre sses 
2) The Company’s profile  
3) Customer references 
4) Bank references 
5) Permission to contact references 
6) Completed Bills of Quantities  
7) List of key personnel 
8) List of completed projects 
9) List of current projects 
10) List of equipment  
11) Three (3) years audited financial statements (w here 

applicable) 
12) Price (Contractors are advised to show the Tend er price 

separately from VAT) 
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SUBMISSION OF TENDERS 
(CONT’D) 

 
•••• Submit the number of copies as requested in the Ten der Notice 

or Letter of Invitation. 
 
•••• Initial all corrections. 
 
•••• Seal and address envelopes as stated in the Tender Notice or 

Letter of Invitation. 
 
•••• Place the completed Tender in the Tenders Box locat ed at the 

Central Tenders Board Division before the published  closing 
date and time. LATE TENDERS WILL NOT BE ACCEPTED  
UNDER ANY CIRCUMSTANCES.  

 
•••• The Tenderer or authorized representative may atten d the 

Public Opening of Tenders.  
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Tenders Boxes are housed at the Central Tenders Boa rd 
Division and are used to receive Tenders/Bid packag es submitted 
by prospective Tenderers. The Tenders Box is secure d by two (2) 
heavy-duty padlocks. One (1) set of keys is held by  the Chairman of 
the Board and the other set is held by another memb er of the 
Board. 
 

The Tenders Box is opened publicly by the Chairman and 
one Board member on the appointed closing date and time for 
receipt of Tenders. The Tenders Boxes used by the D ivision are 
composed of wood and are approximately 60cm x 60cm x 100cm 
(Length x Breadth x Height). The slot to accommodat e Tenders/ Bid 
packages is approximately 37.5cm x 5.5cm (Length x Breadth).   
 

The following pages illustrate both isometric and 
orthographic views of the Tenders Box utilized by t he Central 
Tenders Board Division. 
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PROCEDURES FOR HIRING CONSULTANTS 
 

The following procedures are to be followed when hi ring 
Consultants: 
 
1) The Ministry/Department requesting the engagemen t of the 

Consultant should have established the objectives f or the 
consultancy services and prepared Requests for Prop osals or 
Terms of Reference for submission to the Central Te nders 
Board along with the official request and evidence of funding. 

 
2) When requested, the Central Tenders Board Divisi on will invite 

expressions of interest from prospective Consultant s through a 
public notice in the daily newspapers or Internatio nal Journal of 
wide circulation. 

 
3) An Evaluation Committee approved by the Board wi ll be asked 

to evaluate the applications/questionnaires receive d and 
prepare a Short List for approval by the Board. 

 
4) Proposals will be invited from all approved shor t listed 

consultants. Documents to be collected include Requ est for 
Proposal or Terms of Reference and a copy of draft Contract 
Agreement. 

 
5) The Evaluation Committee will then evaluate the proposals 

received and submit an Evaluation Report with merit  ratings 
including detailed scorings of the consultants base d on 
weighted criteria, which were included in the Terms  of 
Reference. 

 
6) The Central Tenders Board will then consider: 
 

•••• the merit rating, 
•••• the commencement of negotiations with the 1st 

ranked consultant, 
 

and grant approval accordingly. 
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PROCEDURES FOR HIRING CONSULTANTS 
(CONT’D) 

 
7) Following successful negotiations with the 1st r anked 

consultant, the Central Tenders Board will consider  the award 
of a consultancy contract. If negotiations fail, th e Evaluation 
Committee will then proceed to negotiate with the 2 nd ranked 
consultant and so on. 

 
8) A contract Agreement with the preferred consulta nt will be 

prepared by the Chief State Solicitor’s Office and executed by 
the parties to the contract (i.e. Client Ministry/D epartment and 
Consultant). 

 
9) The Client Ministry/Department will then issue t he written 

instructions to the successful consultant to commen ce the 
consulting services for the project. 

 
10) Upon completion of the consultancy contract, a Performance 

Evaluation Report on the Consultant is prepared by the client  
Ministry/ Department and submitted to the Central T enders 
Board. 
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Tenders or Proposals submitted to the Central Tende rs 
Board are evaluated to determine the lowest evaluat ed bid or 
preferred proposal presented. The Evaluation Criter ia is stated in 
the Tender or proposal Documents. The Evaluation Pr ocess is 
confidential and the Evaluation Team, recommended b y the Client 
Ministry, must first be approved by the Central Ten ders Board. The 
Chairman and Members of the Evaluation Team are not ified in 
writing of their selection to the team. 

 
The following procedures are also observed with res pect to 

the evaluation of offers: 
 
•••• The relevant Permanent Secretary or Departmental He ad is 

informed in writing of the Evaluation Team’s approv al. 
 
•••• The Chairman of the Evaluation Team should be infor med, 

beforehand, of any member’s inability to remain as a member of 
the team. 

 
•••• The team should include personnel in the relevant f ield of study 

(for example, Construction Projects should be evalu ated by a 
team consisting of Engineers, Architects, etc.). 

 
•••• Additional Technical Expertise is provided by Resou rce 

Personnel, where applicable.  
 
•••• Persons instrumental in preparing Specifications, S cope of 

Services and Terms of Reference or Request for Prop osal are 
not usually allowed to sit on the same team to eval uate Tenders 
or Proposals. In exceptional cases where this is un avoidable, 
due to limited resources within which to work, such  persons, 
may at times, form part of the Evaluation Team. Nev ertheless, 
this is not a preferred method of operation. 

 
•••• The Chairman is charged with the responsibility of guiding the 

team to a final decision without unduly influencing  or 
persuading the members throughout the process. 

 
•••• A Confidentiality Clause is attached to all Letters  of 

Appointment. 
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(CONT’D) 
 

•••• The Chairman is responsible for arranging a place, date and 
time that are all mutually convenient to the team, to conduct the 
Evaluation Exercise. 

 
•••• Notifications of any member’s inability to attend a ny sitting of 

the Evaluation Exercise are usually submitted befor ehand. 
 
•••• Only approved members of the team are allowed to pa rticipate 

in the exercise. 
 
•••• The Committee may also co-opt personnel in an advis ory 

capacity, with the Board’s approval. 
 
•••• A meeting is held where the Chairman distributes do cuments to 

be perused and the weighting system is discussed. I n the case 
of complex projects, documents may be distributed a  few days 
prior to the meeting and the team may be divided in to sub-
committees for more detailed work. 

 
•••• A Preliminary Examination is conducted to ensure th at relevant 

requirements are submitted such as:  
•••• Bids are properly completed and signed 
•••• The Bid security is attached 
•••• The relevant documents and clearance certificates ( Tax, 

N.I.S., V.A.T., etc.) are attached 
•••• Computation errors are detected and rectified 
•••• Major deviations from the Terms and Conditions of t he 

contract are identified 
•••• Technical aspects are scrutinized and a substantial  

responsiveness is produced 
 
•••• A summary of the offers is usually prepared and sho uld 

highlight the following: 
•••• Comparable prices, converted to one currency 
•••• Delivery time/Completion period 
•••• Make and model of items 
•••• Terms of Guarantee 
•••• Terms of Payment 
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(CONT’D) 
 

•••• Technical Factors such as capacity, productivity, o perating 
costs, maintenance and upkeep, life expectancy, qua lity, 
compatibility and standardization 

 
BRIEF ON THE CRITERIA FOR EVALUATION  

 
Each criterion is assigned points, the total of whi ch should 

be 100. The mean of the points of each member of th e Evaluation 
Team is calculated and this mean is a reflection of  the score 
attained by the prospective Tenderer or Consultant.  The Evaluation 
Criteria must also reflect the minimum score, usual ly 70, which 
must be attained for the offer or Proposal to be co nsidered further. 
Offers or Proposals are subsequently ranked in orde r of merit. In 
the case of consultancy, the financial proposals of  the highest 
ranked firm are opened and negotiations are commenc ed. If an 
agreement cannot be reached, negotiations are then closed and 
negotiations are then initiated with the second ran ked firm, and so 
on, until an agreement is reached. 
 

EVALUATION REPORT  
 

The Chairman of the Evaluation Team tallies the poi nts and 
finds the average score for each Tenderer or Consul tant. An 
Evaluation Report is then prepared, signed by each member, and is 
then submitted to the Central Tenders Board for app roval. If any 
member dissents, a separate report, called a Minori ty Report, is 
prepared and signed by that member and submitted to  the Central 
Tenders Board. 

 
CONFIDENTIALITY 

 
All persons having an official duty or who are empl oyed in 

the Administration of the Central Tenders Board’s O rdinance must 
regard and deal with all documents as confidential.  The Division 
cannot therefore respond to requests for any explan ation(s) as to 
why any Contractor or Consultant did or did not rec eive an award. 
However, aggrieved persons can seek information on contracts 
awarded by following the process under the Freedom of Information 
Act – 1999, except in the case of exempt documents such as 
Evaluation Reports. 
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CRITERIA FOR EVALUATION  

 
Applicants wishing to register with, or submit a Te nder or 

Proposal to the Central Tenders Board, are advised to pay special 
attention to the following basic Criteria for Evalu ation: 
 

PREQUALIFICATION  
 

•••• General background and Organization of the Firm 
•••• Available manpower, plant and equipment resources 
•••• Similar Work Experience/Past performance/Track Reco rd 
•••• Financial Capability 
 

SUPPLIES OF GOODS INCLUDING VEHICLES  
 
•••• Type of Organization/Organizational Structure 
•••• Past performance/Track Record/Reliability 
•••• Conformance to Specifications 
•••• Delivery period/Completion period 
•••• Ability to train personnel 
•••• Price/available discount price 
•••• Make and Model 
•••• Specification of vehicle 
•••• Availability of spares/replacements 
•••• Track Record/Performance of similar type vehicle 
•••• Warranty offered and maintenance service available 
 

SECURITY SERVICES 
 
•••• Organizational Structure of Firm 
•••• General Experience 
•••• Available resources 
•••• Financial capability 

 
CONSTRUCTION (MAJOR WORKS)  

 
•••• Organizational Structure of Firm 
•••• Key Qualification/General Experience of personnel f or the 

project 
•••• Construction capacity/Technical capability 
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CRITERIA FOR EVALUATION  

(CONT’D) 
 
•••• Work load of the Firm 
•••• Maximum value of contracts which can be undertaken by the 

Firm 
•••• Proposed Methodology /Programme of Execution 
•••• Financial capability/Annual turnover of the Firm 
•••• Type of Organization 
•••• Past performance/Track Record 
•••• Ability to train personnel 
•••• Conformance to Specifications 
•••• Guarantees offered/After sales service 
•••• Delivery period/Completion period 
•••• Payment terms 
•••• Cost 
 

CONSULTING/CONSULTANCY SERVICES  
 
•••• Conformance to Terms of Reference 
•••• Qualification/Experience of assigned personnel for the project 
•••• Understanding of the assignment/Objectives of the c onsultancy 
•••• Proposed Methodology/Sequencing of activities, incl usive of 

innovative ideas, level of detail, maximum compress ion and 
ability to provide services 

•••• Programme of Execution/ Implementation Plan/Schedul e 
inclusive of relationship of manpower to schedule, Completion 
Time, and the supply of progress documentation such  as 
Manpower Charts, Gantt Charts 
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CRITERIA FOR EVALUATION  
(CONT’D) 

 
•••• Available manpower resources, requirements and the utilization 

of the resources 
•••• Environmental impacts (e.g. the necessity of C.E.C.  in the case 

of a Civil Works Project) 
•••• Interaction with other agencies (e.g. WASA, T&TEC) 
•••• Technology to be utilized 
•••• Assessment of future needs 
•••• Management Support: 

���� Quality Assurance and Control systems inclusive of testing, 
on and off site supervision and Quality Assurance 
Procedures 

���� Support Systems inclusive of key computers/equipmen t 
assigned to the project, software (e.g. AutoCAD), 
hardware/equipment adequacy, transportation, 
communication, a Cost Control/Accounting System, an d a 
Reporting System 

•••• Use of Local Consultants 
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SYSTEM OF BONDED SUPPLIERS AND CONTRACTORS  
 

In an effort to have a speedy flow of materials to 
Government Divisions with the least possible delay,  and to assist 
them in meeting with requirements of the Exchequer and Audit Act, 
the related Regulations and the Central Tenders Boa rd Ordinance, 
the Board seeks Bonded Suppliers for the supply of various items 
to Ministries and Statutory Boards under the Ordina nce on a yearly 
basis. Such a contract can be described as a Standi ng and 
Continuous Offer made by the Contractor and accepte d by the 
Central Tenders Board on behalf of Government and t he Statutory 
Boards. 
 

It must be noted that on each occasion an invoice o rder for 
items is placed on the Contractor, a distinct and s eparate contract 
is formed between the Contractor and the Ministry o r Statutory 
Body issuing the order. The Central Tenders Board i s therefore not 
involved in the administration of the contract. The  
Ministry/Department concerned must be guided by the  general 
conditions of contract as is embodied in the “List of Contracts of 
Supplies and Services for Central Government and Lo cal 
Government Councils. 
 

Any bonded supplier can terminate his contract by g iving 
the Central Tenders Board thirty (30) days notice i n writing from the 
date of the receipt of the letter at the Central Te nders Board. The 
Board endeavours to find new suppliers within the t hirty day period 
and issues bulletins to amend the list of contracto rs when such 
occasions arise. The conditions also provide, the p rocedure to be 
followed if the bonded supplier fails to meet his c ontractual 
obligations. The principal benefits derived from a standing offer 
contract are as follows: 
 
•••• It provides for continuity of supply and a protecte d contract 

price. 
 
•••• It permits contracting for the essential requiremen ts of all 

Ministries and Departments on the long term basis a nd provides 
a guaranteed price in those situations where exact quantity 
requirements cannot be determined by the Government  
Divisions/Bodies. 
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SYSTEM OF BONDED SUPPLIERS AND CONTRACTORS  
 (CONT’D) 

 
•••• It safeguards a definite standardization of the bes t product. 
 
•••• The simplicity of this type of contract results in substantial 

economic and administration advantages. 
 

 
STANDING ORDER CONTRACTS 

 
The conditions relating to this type of contract ar e usually 

found in the “Annual List of Contracts for Supplies  and Services”. 
The tenderer must submit their offers in accordance  with the 
specifications for the various items received from the Central 
Tenders Board and adhere to the conditions of contr act which are 
attached to the tender forms. 
 

The Central Tenders Board issues a Circular Memoran dum, 
as early as the third month in each year (March), t o all 
Ministries/Departments and Statutory Bodies under t he Ordinance 
inviting comments as stated hereunder on existing s chedules: 
 
•••• Whether any new items should be added to the list o f supplies 
 
•••• Whether new items should be included in an existing  schedule 

or be recorded in an entirely new schedule 
 
•••• Whether an existing item should be excluded 
 
•••• Whether the description of any article now listed s hould be 

changed in any way 
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STANDING ORDER CONTRACTS 
(CONT’D) 

 
Around the month of January of each year, the Centr al 

Tenders Board invites Ministries/Departments to sub mit reports on 
any unsatisfactory performance by the bonded contra ctors, which 
will be given due weight in the consideration of aw ards for the 
following year. Such reports must reach the Directo r of Contracts 
before the end of March of each year. 
 

It is advised that purchasing officers peruse the a nnual list 
of contracts for supplies etc. as soon as they have  been released to 
avoid audit queries. 
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TENDERING PROCESS 
 

Contracts are awarded for supplies and services for  the 
Central Government, Local Government and Statutory Bodies on an 
annual basis. These contracts constitute a standing  and continuing 
offer by the contractor bonded to the Government to  supply 
particular items at the contracted price, if and wh en ordered by any 
of the various Agencies/Bodies during the contract period of one (1) 
year, 
 

The Tendering Process will begin towards the middle  of the 
year (the issue of invitations – June/July and rece ipt of tenders – 
August/September). Evaluations are carried out by v arious 
technical units including user agencies e.g. the Mi nistry of Works 
and Transport, the Project Unit of the Ministry of Education, the 
Chief Chemist of the Food and Drugs Division, and a  team of 
Nutritionists drawn from Health Institutions. The c ontracts are 
awarded by the Central Tenders Board for a one-year  period 
beginning January 1. 
 

Some of the Annual Supplies and Services Schedules are as 
follows: 

 
•••• Groceries 
•••• Hardware 
•••• Household Articles 
•••• Imported Lumber 
•••• Petroleum Products 
•••• School Furniture 
•••• Services (Auctioneer and Customs Brokerage) 
•••• Supply and Transport of Materials 
•••• Water and Sanitary Fittings 
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OOFFFFIICCEE  MMAACCHHIINNEESS,,  AAPPPPLLIIAANNCCEESS  &&  FFUURRNNIITTUURREE  
 

 
 
The Office Machines, Appliances and Furniture Commi ttee 

(OMAF) awards contracts for the supply, delivery an d installation 
(where necessary) of Office Machines, Appliances an d Furniture for 
Central Government, Local Government and Statutory Bodies on an 
annual basis. These contracts constitute a standing  and continuing 
offer by the contractor bonded to the Government to  supply 
particular items at the contracted price, as and wh en ordered by 
any of the various Agencies/Bodies during the contr act period of 
one (1) year – January to December. 
 

The Tendering Process begins towards the middle of each 
year with the issue of invitation in June/July and the receipt of 
offers in August/September. The evaluation of the o ffers received is 
carried out by technical officers of the Ministry o f Works and 
Transport, the Ministry of Education and Government  Printery 
Division. The contracts are awarded by the Office M achines, 
Appliances and Furniture Committee for a one (1) ye ar period 
beginning January 1. 
 

Listed below are the categories that fall under Off ice 
Machines, Appliances and Furniture Supplies: 
 
•••• Air Conditioning Units (Mini-Split Type)  
•••• Air Conditioning Units (Window Type)  
•••• Calculating Machines (Heavy Duty) 
•••• Digital Stencil Duplicators 
•••• Electronic Typewriters 
•••• Gas Cooking Ranges (Pedestal Type) 
•••• Metal Furniture for Offices and Quarters 
•••• Photocopying Machines 
•••• Steel Filing Cabinets and Steel Cupboards 
•••• Stenographer Posture and Typist Chairs 
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TTHHEE  PPRROOCCUURREEMMEENNTT  CCYYCCLLEE  PPRROOCCEEDDUURREESS  FFOORR  DDIISSPPOOSSAALL  
 
 

 
DISPOSAL OF UNSERVICEABLE/SURPLUS ARTICLES BELONGIN G 

TO THE GOVERNMENT 
 

The Central Tenders Board is responsible for the di sposal of 
all Real Estate Property, Unserviceable or Surplus Articles, owned 
by the Government, with an original value of over $ 1,000.00. This 
method is determined by the recommendations of a Bo ard of 
Survey carried out on behalf of the Comptroller of Accounts. The 
Board of Survey may recommend that the articles be repaired, 
destroyed, donated or sold by public auction.  

 
The Central Tenders Board must approve the 

recommendations and is required to monitor the meth od of 
disposal. A representative of the Central Tenders B oard Division is 
charged with the responsibility of attending and re porting on the 
public auctions. In the case of the destruction of articles, 
appropriate certification of this activity is forwa rded to the Central 
Tenders Board. The Central Tenders Board is also in formed when 
the repairs and donations have taken place. 

 
Ministries/Departments may act for the Board to dis pose of 

unserviceable and surplus articles as set out in Se ction 15 of the 
Central Tenders Board’s Regulations. Statutory Boar ds and 
Regional Corporations also follow the same stipulat ions in Section 
15 of the Central Tenders Board’s Regulations. The Central Tenders 
Board is also vested with the authority to dispose of Real Property 
owned by the Government, by virtue of Presidential Order 
contained in Legal Notice No. 179 dated 25/7/97. 
 
The Financial Limits for Disposals are as follows: 
 
P.S.  –  Up to $250.00 on original value of item 
M.T.C.  –  Over $250.00 - $1,000.00 on original val ue of item 
C.T.B.  –  Over $1,000.00 on original value of item  
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PPRROOCCEEDDUURREESS  FFOORR  DDIISSPPOOSSAALL  
 
 
 

PROCEDURES FOR DEALING WITH APPLICATIONS FOR THE 
DISPOSAL OF UNSERVICEABLE/SURPLUS ARTICLES BELONGIN G 

TO THE GOVERNMENT 
 

The following procedures are observed by the Centra l 
Tenders Board when dealing with Applications for th e Disposal of 
Real Estate Property, Unserviceable or Surplus Arti cles belonging 
to the Government: 
 
•••• Applications for Disposal are received by the Centr al Tenders 

Board Division from the Office of the Comptroller o f Accounts 
with an application number assigned by that office.  

 
•••• Upon receipt of such applications: 
 
1) The scheduled Contracts Officer reviews the form  for 

completion and verifies that it is properly complet ed. If the 
application is improperly completed, the Client Min istry or the 
Office of the Comptroller of Accounts is contacted and the 
application returned for corrections or explanation s. 

 
2) Once the application form is in order, it is reg istered and 

updated in the Disposal Register (Note Book). 
 
•••• Applications for Disposal are submitted to the Cent ral Tenders 

Board Division with recommendations to: 
 
1) SELL 
2) DONATE 
3) DESTROY 
4) REPAIR 
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PPRROOCCEEDDUURREESS  FFOORR  DDIISSPPOOSSAALL  
 
 
 
PROCEDURES FOR THE DISPOSAL OF ARTICLES RECOMMENDED  

TO BE SOLD 
 

The following procedures are observed by the Centra l 
Tenders Board when dealing with articles that have been 
recommended to be sold: 
 
•••• The Client Ministry is written to verify that arran gements should 

be made for the sale of such items. 
 
•••• The Ministry is requested to provide the contact in formation 

(name, address, telephone number, e-mail address, e tc.) of a 
Contact Person with whom the Auctioneer can communi cate (a 
copy of the Application for the Disposal of Unservi ceable 
Articles is attached to the request). 

 
•••• Upon receiving a response from the Ministry, a Note  is prepared 

and submitted for the consideration of the Central Tenders 
Board. If the Note involves vehicles, then the age of the vehicle 
must be provided in the submission. 

 
•••• Upon approval by the Board, the Auctioneer is given  

instructions to arrange for the sale of these items  by Public 
Auction. The name of the Contact Person is then giv en to the 
Auctioneer.  

 
•••• If the items are vehicles, the following informatio n must be 

provided to the Auctioneer: 
1) Registration Number 
2) Model 
3) Chassis Number 
4) Engine Number 
5) Location of Vehicle 

 
•••• For other items, the following information must be provided to 

the Auctioneer: 
1) Descriptions 
2) Serial Numbers (where applicable) 
3) Location of Articles  
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PPRROOCCEEDDUURREESS  FFOORR  DDIISSPPOOSSAALL  
 
 
 
PROCEDURES FOR THE DISPOSAL OF ARTICLES RECOMMENDED  

TO BE SOLD  
(CONT’D) 

 
•••• The Client Ministry is informed that the Central Te nders Board 

has approved the application for disposal of the un serviceable 
articles by Public Auction and that the Auctioneer has been 
instructed to arrange the sale. A copy of the lette r to the Client 
Ministry is sent to the Auctioneer. A memorandum is  also sent 
to the Stock Verification Unit of the Treasury Divi sion. 

 
•••• After consultation with the Ministry, the Auctionee r arranges for 

the sale and informs the Central Tenders Board Divi sion of the 
date, time and location of the sale and a list of t he items to be 
sold are also provided. 

 
•••• The Central Tenders Board Division informs the Comm issioner 

of Police, Ministry of National Security that secur ity 
arrangements are to be put in place for all Auction  Sales 
conducted on behalf of the Board. 

 
•••• The Auctioneer and the Contracts Officer will both submit a 

report on the sale upon its completion. The Auction eer will also 
present to the Division, the receipt from the Compt roller of 
Accounts, showing that the proceeds of the sale wer e 
deposited.  

 
•••• The receipt is examined to ensure that the correct amount was 

deposited and it is then returned to the Auctioneer . A copy of 
the receipt is placed in the appropriate file.  

 
•••• The two (2) prepared reports are circulated for the  information 

of the Central Tenders Board. 
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PPRROOCCEEDDUURREESS  FFOORR  DDIISSPPOOSSAALL  
 
 
 
PROCEDURES FOR THE DISPOSAL OF ARTICLES RECOMMENDED  

TO BE DONATED  
 

The following procedures are observed by the Centra l 
Tenders Board when dealing with articles that have been 
recommended to be donated: 
 
•••• The Application for Disposal, from the Client Minis try, is 

reviewed and should be accompanied by a written con firmation 
from the recipient Ministry or Organization, statin g that they are 
willing to receive the items. 

 
•••• If no written confirmation is included along with t he application, 

the recipient Ministry or Organization is issued a letter inquiring 
as to their willingness to accept the items.  

 
•••• Upon receiving a response from the recipient Minist ry or 

Organization, a Note is prepared for the considerat ion of the 
Central Tenders Board. 

 
•••• Upon receiving approval from the Central Tenders Bo ard, the 

Client Ministry is informed of the Board’s decision  to donate the 
items to the recipient Ministry or Organization. 

 
•••• The receiving Ministry or Organization is also info rmed of the 

Board’s approval of the donation of the items. 
 
•••• A copy of the Memorandum is issued to the Comptroll er of 

Accounts. 
 
•••• The Client Ministry is advised to inform the Centra l Tenders 

Board as to the completion of the transactions. 
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PPRROOCCEEDDUURREESS  FFOORR  DDIISSPPOOSSAALL  
 

 
 
PROCEDURES FOR THE DISPOSAL OF ARTICLES RECOMMENDED  

TO BE DESTROYED  
 

The following procedures are observed by the Centra l 
Tenders Board when dealing with articles that have been 
recommended to be destroyed: 
 
•••• A Note is prepared for the consideration of the Cen tral Tenders 

Board.  
 
•••• Upon receiving approval from the Central Tenders Bo ard, the 

Client Ministry is informed of the Board’s decision  to destroy 
the items. The Ministry is also advised to observe all the rules 
and regulations of the Environmental Management Aut hority 
(EMA). 

 
•••• A copy of the Application for Disposal is forwarded  to the Client 

Ministry and a memorandum is sent to the Stock Veri fication 
Unit, Treasury Division and the Auditor General. 

 
•••• Thereafter, a Destruction Certificate is to be subm itted by the 

Client to the Central Tenders Board. 
 
PROCEDURES FOR THE DISPOSAL OF ARTICLES RECOMMENDED  

TO BE REPAIRED  
 

The following procedures are observed by the Centra l 
Tenders Board when dealing with articles that have been 
recommended to be repaired: 

 
•••• A Note is prepared for the consideration of the Cen tral Tenders 

Board. 
 
•••• If articles recommended to be repaired are approved  by the 

Central Tenders Board, the Client Ministry is advis ed to take the 
necessary action to have the items repaired and ret urned to 
service.  

 
•••• Thereafter the Client Ministry informs the Central Tenders 

Board of the repairs that have been carried out. 
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OORRGGAANNIIZZAATTIIOONNAALL  CCHHAARRTT  
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FIGURE 1 
ORGANIZATIONAL CHART OF THE CENTRAL TENDERS BOARD  



 
 
 
 
 
 
 
 
 
 
 

 
TThhee  iinnffoorrmmaatt iioonn  pprreesseenntteedd  hheerreeiinn  iiss  ssuubbjjeecctt   ttoo  cchhaannggee..  PPlleeaassee  

ccoonnttaacctt   tthhee  CCeennttrraall   TTeennddeerrss  BBooaarrdd  DDiivv iissiioonn  ffoorr  vveerrii ff iiccaatt iioonn  ooff   tthhee  
iinnffoorrmmaatt iioonn  pprreesseenntteedd..  

  
CCOONNTTEENNTT  PPRREESSEENNTTEEDD  BBYY::  

  
TThhee  DDiirreeccttoorr  ooff   CCoonnttrraaccttss  

&&  
TThhee  CCeennttrraall   TTeennddeerrss  BBooaarrdd  DDiivv iissiioonn  

  
IINNFFOORRMMAATTIIOONN  BBOOOOKKLLEETT  CCOOMMPPIILLEEDD  &&  DDEESSIIGGNNEEDD  BBYY::  

  
BBeevvoonn  SSiinn  LLeeoonngg  

IInnffoorrmmaatt iioonn  TTeecchhnnoollooggyy  UUnnii tt   
CCeennttrraall   TTeennddeerrss  BBooaarrdd  
TThhee  MMiinniissttrryy  ooff   FFiinnaannccee  
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