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Assessment of Compensation for Delay Claims
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Abstract Because of delays in project execution due to reasons attributable to project owners, the contractors lodge delay
claims for prolongation of work. In case of partial disruption in work, the delay claims are framed by contractors based on
actual work turnover achieved which methodology is challenged and disputed by project owners. The arbitrators while
judging the fair compensation for delay claims in such cases make an assessment of reasonable turn over using their
experience and subjective knowledge. The qualitative factors which influence the turnover have been identified for making
an assessment of the turn over under given site specific conditions. For studying the influence of these qualitative factors
structured interviews were conducted with the experts through questionnaires. The opinions gathered from the experts have
been analysed following Fuzzy Delphi Methodology (FDM). The factors which have considerable and significant influence
on the turnover have been listed. Based on the findings, a methodology is suggested for assessment of compensation for delay
claims in these cases.
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. records keeping and documentation of accounts. The head
1. Introduction office overheads (HOOH) are not easily assessable as they
are as a whole for head office and hence allocation of them
to a single project is complex. There are numerous formulae
available for assessing HOOH amongst which Hudson's
formula, Emden’s formula and Eichleay formula are
popular. The delay claims are lodged as compensation for
the losses towards non-recovered costs incurred under
various heads as above. The contractors do include such
overheads and establishment costs in bids which are
intended to be recovered from the work turn over that is
monthly billing. When there is total disruption in work for
certain periods, there will not be any work out turn. In
such cases the quantification of claims is done as actual
costs incurred under above heads for the periods of work
disruption. Such claims are treated as compensation for
losses by way of non recovery of costs incurred due to
loss in productivity.

In many cases the disruption in work is only partial
wherein only some portion of the work is hindered. In
such cases the delay claims are framed based on lost
- Charges on I_nsurance, Bank Guarantees productivity. The financial turnover as monthly billed
: LOS_S of P_mf't . ] . value of the work is taken as a metric for productivity.

The site / field office over heads for a particular project Tpus Jost productivity is computed as the difference of
are easily assessable as  they are project based with good  riginally planned turnover in the month to the turnover
actually achieved. The ratio of lost productivity to the

_ _ _ planned turnover is termed as underutilization factor. In
srimothe@gmail.com (Sridhar M.) . . . . .
Published online at http://journal.sapub.org/ijcem cases of partial disruption in work, the delay claims are
Copyright © 2017 Scientific & Academic Publishing. All Rights Reserved quantified by multiplying the costs incurred under various

Indian construction industry is riddled with many
litigations pertaining to delay claims. Because of delays in
project execution caused due to reasons attributable to
project owners like delays in handing over work fronts, issue
of drawings, delays in decisions, delayed payments and
approvals etc., the contractors lodge claims seeking
compensation for delays. Such delay claims are framed for
the periods of delay as actual costs incurred under various
heads which could not be recovered because of drop in
productivity. Typically, the heads on which delay claims are
framed include but not limited to the following.

. Machinery and equipment

. Manpower (Technical, non-technical labour)
. Other resources deployed

. Site Overheads

. General office overheads

. Head office overheads

. Interest, Finance charges
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heads with this factor. The delay claims lodged by
contractors with this methodology are often disputed by
project owners. The project owners dispute the
quantification arguing that the turn over achieved could
be more citing contractor’s inefficiency. On the other
hand the contractors argue that the turn over achieved is
maximum possible under the given site conditions. The
arbitrators as judges have challenging task in these cases
in assessing the reasonable compensation for the delay
claims using their subjective knowledge and expertise.

For assessing fair compensation for delay claims in
cases of partial disruptions, the turn over that can be
reasonably achieved under given site conditions needs to
be assessed. The factors that influence the work turn over
are qualitative in nature the effect of which can’t be easily
quantified. Deterministic mathematical models are not
suitable for solving such types of problems where fuzzy
set theory and system modelling based on approximate
reasoning are found useful. Further the modeling based on
human perception and judgment offer solutions to such
type of problems.

2. Research Methodology

Numerous studies are conducted on the delay causes
and their prevalence, significance concerning project
execution. Around thirty such delay causes/factors were
shortlisted which have a bearing on the work turn over.
From these about fifteen qualitative factors were identified
by consulting the experts which influence the work out turn
of contractor's resources and thereby the financial turnover.
The factors do have varying influence which is qualitative
in nature. These factors are categorized in to three distinct
subheads. Those factors which are related to site are
categorized as 'Site Constraints'. Again the factors which are
influenced by Project owner are grouped in '‘Owner Related
issues' and the problems related to and specific to work
execution are taken in 'Execution issues/ Problems'

l. Site Constraints

1. Quantum of availability of fronts

2. Sequence interdependency of activities/ cycle of
operations

3. Scatterness of available front locations

4. Shifting of site locations

5. Constraints on deployment of resources

I1. Owner Related Issues

1. Drawings, decisions on hold

2. Delay in payments

3. Delays in sanctions, clearances and approvals
4. Non-resolution of issues in time

5. Local problems, issues

I11. Execution issues/ Problems

1. Restrictions, constraints in execution (conditions,
timings, weather)
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2. Large scale variations/ deviations

3. Changes in methodology

4. Frequent disruption in work

5. Miscellaneous management issues, coordination

t is proposed to study the influence of the above
qualitative factors by obtaining opinions from a group of
experts who will judge such influence of these factors on
work turn over using their subjective knowledge. Such
opinions are to be collected from the experts by conducting
structured interviews which opinions can be subjected to
analysis applying Fuzzy Delphi methodology.

2.1. Structured Interviews

For studying the influence of these qualitative factors,
about 20 experts have been selected who are experienced
and involved in deciding the delay claims in arbitration
tribunals as arbitrators. These senior persons as experts
have experience in judging the issues and disputes related
to delay claims using their subjective knowledge. It is
proposed to collect the expert opinions from these experts
through  structured interviews by  well-structured
questionnaire. The Fifteen Qualitative factors are listed with
a brief back ground and introduction of issue as a preamble.
A brief note is given narrating the qualitative factors.

The structured interviews conducted for the experts
opinions, consist two parts of questionnaire. In the first part
the experts are asked to rate the importance of the listed
qualitative factors on affecting the turnover, on a scale of 1
to 5 as shown below.

1. Very low important
2. Low important

3. Medium important
4. High important

5. Very high important

In the second part, the experts were asked to judge the
effect of the qualitative factors on turnover in three opinions
normal, minimum and maximum effect as they judge. First
one is the normal, optimum effects which as experts feel
most likely. Again the maximum and minimum effect of
variables on the turnover as judged by the experts is asked.
For judging the effect, semantic variable scale is provided as
exhibited in Fig.1 for easy reference. Thus if the qualitative
effect is judged “moderate” a score of 10 or if it is "severe”
then a score 20 can be taken as given in scale. Accordingly,
experts were asked to quantify the qualitative effect.

Such data gathered through structured interviews on the
expert judgments as max, min and most presumptive effect
quantified as three-time opinions are taken as Triangular
Fuzzy numbers (T.F.N.s) for carrying out analysis by Fuzzy
Delphi method (F.D.M.).

2.2. Fuzzy Delphi Method

In this method, the experts use their individual
competency and subjectivity in estimating the effect of the
fifteen qualitative factors on the turn over as a three time
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estimate. This is the very reason why the use of fuzzy

concepts is proposed for application of Fuzzy Delphi Method.

In Delphi method the experts opinions are subjected to
statistical analysis for convergence but in Fuzzy Delphi
method fuzzy concepts are used for convergence.

The three time estimates considered as T.F.N.s are taken

as a sheaf for carrying out analysis of experts opinions.

The Steps in F.D.M are depicted as follows:

1. The sheaf of expert opinions is (A", B,", C,").
Where i indicates the index attached to expert and 1
indicates this is first phase of the forecasting process.

2. These responses from 'n' experts form a sheaf
AY, B O ¢, i=1,2,.....n.

The mean of this T.F.N. sheaf is then computed
(Alm] Blml Clm)

3. For each expert the divergence is computed as

follows
{Alm _ Al(i)’ Blm _ Bl(i)l Clm - Cl(i)}
Where these divergence numbers can be positive,
null or negative. This information is then sent to each
individual expert.

4. Each Expert now gives a new T.F.N.

(A", B,Y, C,) and the process, starting with phase 2
is repeated.

5. A study of partial group opinions is realized using the
distance between the T.F.N. and the decomposition of

the dissemblance relations in the maximal
sub-relations of similarity.
6. Distances and Grouping of similarities: The

Normalized distances between two T.F.N.s are
calculated with left and right distances taking two

values.
7. The normalized distance between two T.F.N.s is
given by
1
5<Ni’ Nj):m(Al(Ni’ Nj)+Ar(Ni'NJ'))

Ni,N; are respective T.F.N.s given by experts i, j and
ALA, is left and right distances. B,, B, are arbitrary
values at right and left respectively such that 0 < & <
1.

8. Again for A = [a;, a5], B = [by, by]; A (A,B) left
distance = |a;, by|
Right distance A,= | @,, b,|; For T.F.N.s it is
(X+2Y+Z,) /2

9. The distances between Fuzzy numbers and similarity
of experts opinions with in a permissible range of &
(N;,N;) are to be assessed and grouped in matrix form.
The similarity of group of experts opinions are also to
be exhibited graphically.

Very less Less

Moderate

3. Presentation of Results and Analysis

The experts opinions as a set of three numbers quantified
as per semantic scale for each qualitative factor are taken as
T.F.N.s for application of F.D.M. Thus for each of fifteen
qualitative factors the sheaf of experts opinions are tabulated
for carrying out analysis following the steps of F.D.M. For
each qualitative factor the mean of T.F.N., Am and the
divergence of expert opinions with mean are calculated and
tabulated. The normalized distances between the experts
opinions (T.F.N.s) are computed for each of qualitative
factors as per F.D.M. The similarity of groupings of experts
has been made with an allowable range in the form of matrix
and tabulated along with graphical representations. Since
there is good convergence observed with around 75%
experts expressing similarity in opinions, repetition of
process was not considered.

Based on the importance of the qualitative factors rated by
experts, the Relative importance index R.L.I. values are
calculated and tabulated in Table 3.1.

Relative Importance Index (R.LL)=Y W/AxN

For each variable (Say for variable i) W = W; N; + W, N,
+W;3N;3 + ...WsNs

W,, W,, W3, Wi are respective weightage of importance

Ni, No, N3, N4, N5 are No. of responses for respective
importance factor.

For each of the fifteen qualitative factors the experts
opinions as triplet were considered as T.F.N.s and tabulated
for analysis. Each expert is given a code number. Based on
the values of T.F.N.s tabulated, the mean of T.F.N.s are
calculated for each of the qualitative factor, which are
exhibited in Table 3.1 together with R.1.I. values. Based on
R.1.1. values, the rank is also assigned as can be seen from
Table 3.1. As can be seen from this table, for seven
qualitative factors with ranks 9 to 15 the minimum and
normal values of mean T.F.N.s are less than 5. Again the
maximum T.F.N. value for these factors is in range of 5 to 10.
From the semantic scale it indicates that the significance of
these seven factors on turnover is less. Again for comparison,
the R.1.1. value for these seven qualitative factors is less than
0.5. Thus among 15 qualitative factors, only for about eight
factors the experts have opined that their effect is significant.
Thus the eight qualitative factors which have significant
effect on work turn over, are listed in Table 3.2. The
influence of the factors by converting the mean T.F.N.
value in to semantic scale are exhibited in Table 3.2. The
mean of R.1.1. is calculated and the difference of RI.1. with
the mean for each factor as variance is calculated and
exhibited in this table.

More Sever Extrem
I I I

I I I
I I I
0 5 10

I I I
15 20 25

Figure 1. Semantic Scale
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Table 3.1. Mean T.F.N.S and Rankings for Factors
S. o
No Name of Qualitative factor Sub system Mean TFN RII Rank
1 Quantum of availability of work fronts Site Constraints 475 775 14.25 0.67 5
2 Sequence, interdependency of activities/cycle of operations Site Constraints 8.75 15 21 0.86 2
3 Scatterness of available front locations Site Constraints 9 135 20 0.79 3
4 Shifting of site locations Site Constraints 425 825 1375 0.57 6
5 Constraints in deployment of resources Site Constraints 1 3 55 0.35 13
6 Drawings, Decisions on hold Owner related issues 875 12 20 0.79 4
7 Delay in payments Owner related issues 35 8 12.25 0.55
8 Delays in sanctions, clearances, approvals Owner related issues 4 8.25 13.25 0.54 8
9 Non-resolution of issues in time Owner related issues 1 3 5.25 0.34 14
10 Local problems, issues Owner related issues 15 3.75 6.5 0.45 10
11 Restraints, Constraints in execution Execution issues / Problems | 0.75 1.75 4.5 0.41 11
12 Large Scale deviations / variations Execution issues / Problems | 1 35 65 0.38 12
13 Changes in Methodology Execution issues / Problems | 11.5 17.75 23.25 0.90 1
14 Frequent disruption in work Execution issues / Problems | 2.75 45 85 0.46 9
15 Misc. management issues / coordination Execution issues / Problems | 0.75 15 3.25 0.34 15
From the analysis of influence of factors based on Table 3.3. Factors with significant influence
semantic scale as exhibited in Table 3.2 and based on o . b
variance values indicated, for four factors at S.no.1,6,7,8 0 actor ub system
the _eff_ect is ‘less to moderate’_. The remaining four 1 Changes in methodology Exe;l:gglf;r';:uey
qualitative factors have greater influence on turn over
which are exhibited in Table 3.3. The factors are listed Sequence, interdependency of ; ;
. . - 2. tivities/ovele of " Site Constraints
along with subsystems. Again based on the findings, activitiesicycle ot operations
among the fogr factors listed, the first two factors have 3 Scattemesls Ofte}vallable front Site Constraints
even greater influence on the turn over. Based on the ocations
analysis, the suggested range of influence for the 4. Drawings, decisions on hold Owner related issues
qualitative factors is given in Table 3.4. Based on the )
prevalence of the factor as minimum, normal or maximum Table 3.4. Suggested ranges of influence of the factors
for the particular case, the value from the range can be S.No. Factor Range Weightage
considered. B_ased on relative influence of these four 1 Changes in Methodology 70% - 90% 30
factors the weightages of the factors out of 100 are worked Sequence, interdependency of
e . ' 04 - 0,
out and exhibited in Table 3.4. 2 activities/ cycle of operations 70% - 90% 30
Table 3.2. Influence of Qualitative factors on Turn over 3 Scatterness of available front 60% - 80% 20
- locations
S. Effect Semantic Variance - —
No. Factor Scale (RI1-Mean) 4 Drawings, decision on hold 60% - 80% 20
1. Q“a”t“V”v‘oc;E‘g'r:fsb”'tyc’f Less to Moderate 0.03 In light of the above, a methodology is suggested for
assessing the compensation for a specific case. For a
Sequence, . . .
; particular case based on the severity of the four factors listed
2 interdependency of S £ 016 r N o >
: activities/cycle of evere to Extreme - in Table 3.4 judged as minimum, normal or severe prevailing
operations at site, the value can be considered from the suggested ranges.
Scattemess of available This value from the range can be multiplied with the
3. . More to Severe 0.09 . P .
front locations weightage of the factor specified in table 3.4 for computing
Drawings, decisions on the weighted average of for the four factors. This weighted
4. More to Severe 0.09 . e -
hold average can be considered as underutilization factor as a
5. Changes in methodology | Severe to Extreme 0.20 reasonable assessment of the lost productivity for the
6. | Shifting of site locations | Lessto Moderate -0.13 particular case. The projected costs by the contractor under
7. Delay in Payments Less to Moderate 0.15 various heads claimed for compensation can be multiplied by
Delay in sanctions, this underutilization factor assessed, to arrive at a fair
8 | clearances and Approvals Less to Moderate -0.16 compensation for the claim.
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4. Conclusions

For assessing a fair compensation in case of partial
disruption in work, the arbitrators use their expertise,
experience. While making the best judgment they keep in
mind the influence of the qualitative factors prevailing at site
for the particular instance of case.

From this study the factors that have significant and
considerable effect on the turn over as a measure of
productivity have been identified. The quantification of the
qualitative effects of these factors on the turnover have been
studied under given site circumstances. Based on the above
findings, a methodology is suggested for quantifying the
effect of the above qualitative factors. By assigning the
relative weightage to the factors out of 100 and considering
the severity of the variable / factor in a particular case, the
methodology consists of computing weighted average to
assess the underutilization factor as a measure of lost
productivity. The fair compensation can be worked out based
on this factor of underutilization so computed.

In this research work, an attempt has been made to
convert the expertise, subjective analysis based on
experience of experts into formal methodology. This is
applicable to such cases only if the four qualitative factors
listed in Table 3.4 have the influence of some scale.
Otherwise the computation of weighted average gives
misleading results.

The methodology is based on reasonable assessment
following the subjectivity which can’t be compared with
results proved by exactitude of deterministic mathematical
models.
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