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Abstract- Build Operate and Transfer (BOT) was one of the most successful model from Public Private Partnership
(PPP) type because of its financing strategy and risk absorption techniques. But from last couple of years BOT model is
lagging behind to achieve financial closure within budget. Most of the BOT project fails due to not generating minimum
revenue. Hence it is important to find out which factor is responsible for failure of BOT project. In this research paper
the terms and condition related to time and cost is identified from contract document. These terms and condition further
analyse by using Relative Importance Index (RI1) technique to find out most influencing conditions for success and failure
of BOT project. After this a formal cash flow model is generated and studied to find out the strength and weakness of
limitation of this model generated. This study is important because it is important to find out the limitation of BOT model
to overcome this limitation.

Keywords — Build Operate and Transfer (BOT), Influencing factor, RIl, Cash flow model, Limitations.

I. INTRODUCTION

BOT (Toll) and BOT (Annuity) are the two PPP models used to purchase the Indian National Highways projects.
The PPP model is that the private sector partner's role is to deliver the project's financing and assume accountability
for building and maintaining of it. The public sector, in exchange, will allow it to gather users ' income initially
whole utility have to construct by private funding i.e. by contractors money or by taking bank loans. Then the whole
utility was operated and maintained by contractor at his own cost. The contractor have rights to collect revenue from
users but after the concession period contractor have to hand over the property to government, which means transfer.
During operation and maintenance stage contractor have to operate and maintain whole utility at his own cost and
can generate profit through revenue. Hence BOT (Toll) model is mainly used for project development in elevated
traffic density stretches for economic viability.

Il. PROPOSED ALGORITHM
2.1 Proposed research methodology-
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1 Flow chart of Research Methodology
2.1.1 Data Collection
Data collection was done for the BOT project. Model concession agreement, DPR (Detail Project Report) and
contract document was collected for BOT project. And questionaire survey is conducted to find out most critical
factor for suucess and failure of BOT project. The target respondent for questionaire survey is government officials
of releted department and contractor.
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2.1.2 Data Analysis

Identification of most influencing factor for success and failure of BOT by using RII technique. The RII is the
mathematical toll which is use to analyse the qualitative data or which is use to convert qualitative data into
quantitative data. The questionnaire was designed so that respondents can give the rank to the question based on
their experience and knowledge. For analyse the quality of your work from RII technique you have to prepare a
questionnaire which gives answer of your question on three, four, five, seven, or ten point scale. Based on response
from respondent the answer is collected in form of rating and after that the RII technique is applied on that respond
to find the hierarchy of factor. The analysis of these data was done by a method called as relative importance index.
This method is used to determine the most influencing factor for success and failure of BOT project

Formula of Relative Important Index (RII):

__xW
RII = AxE)

Where

W= Weightage given by the respondent to each factor
A= Highest Weightage

N= Total number of respondent

Table no 1 RII ranking 1

Sr. No. Rating factors Rank
1 Disagree 1
2 Cannot say 2
3 Moderately Agree 3
4 Agreed 4
5 Strongly Agree 5

Table no 1 shows the scale ranging from 1 to 5. 1 means less or no influence of factor on success or failure and 5
means most influencing factor on success or failure.

2.2 BOT Success factor-

The questionnaire survey is conducted to identify most influencing factor for success of BOT. The target respondent
was selected in such a way that accuracy of survey get high hence the target population are government officers
from PWD or irrigation department, contractors, and persons who have the knowledge of contract and actual work
on site like project manager or site engineer. The questionnaire survey was conducted in such way that the question
is targeted to factor who can lead or relate to success of BOT contract to identify on what scale this factor affecting
to success of BOT contract.

Table no 2 RII rating for critical success factor

Most influencing factor for success of BOT project
WWeightage given by respomndant to each factor
Fespondamt | Success L. i . _ L . i o _ i
Na. Factor hizniainance | Financine | Techimcal | Pobminary| Dispute Trsprance | SFESE HAdvrance [Bomes on sarty| Handing over
Erosrames straterey: | contell survey | reschbion surmvey | Payvment | Compl=tion the farility:
1 1 2 1 4 3 3 3 1 4 3
2 1 1 2 4 2 4 4 5 4 1
3 3 2 2 ] 4 4 4 4 3 3
4 1 3 1 3 4 3 1 3 3 3
3 1 ] 2 3 3 5 4 5 5 ]
& 2 1 1 4 2 4 4 4 4 1
7 1 2 3 ] 3 =] 4 =] 3 2
8 1 2 3 3 3 4 4 4 3 2
) 2 1 2 4 1 4 4 5 4 1
ke 1 2 1 ] 2 =] 3 4 4 2
11 1 4 1 3 2 4 4 4 4 2
12 2 1 1 ] 2 4 4 5 4 2
13 2 1 1 4 2 4 4 =] 4 2
14 2 2 1 4 3 3 3 1 4 3
13 2 1 4 3 3 3 1 4 4
Avarames Vhsitase 1.5 1.9 1.5 4.0 1.6 3.8 27 .6 3.7 1.3
E of waitage e 9 13 &0 39 57 &5 5 55 34
FII 0,28 0.39 031 0,80 0.52 0,76 073 0.7 0. 73 045
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Table no 2 shows the rank given by respondent to every influencing factor for success. The elements in row
indicates the rank given by respondent for each factor while in column rank given by all respondent to one success
factor. Each respondent give rating for each factor on five point rating scale starting from 1 to 5 one means less
influencing and five manse most influencing factor for success. After getting respond from target population the RII
technique were apply on above data to get the hierarchy of most influencing success factor for BOT model.

Graph no 1 Critical success factor of BOT
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Above chart is made from the calculation done on RII technique. On X axis most influencing success factor are
shown and on Y axis rating for that influencing factor are shown. From bar chart we can clearly identify the most
and less influencing factor for success for BOT model. From above chart we can say that the most influencing factor
for success of BOT is preliminary survey. We can say that the preliminary survey is directly proportional to success
of BOT project. And the less influencing factor but important for success of BOT is Maintenance program and
technical control (Quality control) of work.

2.3 BOT failure factor-

Table no 3 shows rating for most influencing failure factor of BOT project. The factor of failure are as follows.
Effect of Initial investment on Bidding, Risk of Traffic survey, Responsibility of Force majeure event, Not getting
minimum revenue, Change of Scope, Price Escalation, Suspension of work and Violation of rule of suspension of
work. These are the most influencing factor for failure of BOT project. Above chart shows the rating give for each
factor by respondent on five point scale. From above table we can observe higher RII is obtain by traffic forecasting
followed by change of scope and price escalation. Means most critical factor for failure of BOT is traffic survey.

Table no 3: Rating for | failure factor of BOT

Most Influencing Factor of failure of BOT

Average Weitage

> of waitage 28 67 46 64
R 0.37 0.89 0.61 . 0.85

Graph no 2 shows the graphical representation of most critical factor for failure of BOT project. The graph is plotted
RII vs. Influencing factor. Where on X axis most influencing factor are shown and on Y axis Rating of RII is
denoted. From the above graph we can see the most and less influencing factor for failure of BOT project. From the

Weightage given by respondant to each factor
Respondant Success Effect of
No. factor Initial Price
investment on | Risk of Traffic | Responcibility of Not getting Change of |Escallatio| Suspension of | Violation of rule of
Bidding survey Force mejeure event|minimum revenue Scope n work suspension of work
1 1 1 2 4 5 4 4 3
2 2 5 3 4 4 5 5 3
3 2 5 4 4 3 5 4 4
4 4 5 1 3 1 1 2 3
5 2 5 4 4 5 5 4 4
6 1 5 3 4 5 4 4 4
7 2 4 4 4 5 4 4 3
8 2 5 4 4 5 4 4 3
9 1 4 3 5 4 5 5 4
10 2 5 4 4 5 4 4 3
11 3 4 3 4 5 5 3 3
12 2 5 3 4 5 5 4 3
13 2 4 3 4 4 5 5 3
14 1 5 2 4 5 4 4 3
15 1 5 3 4 5 4 4 3
19 4.5 3.1 4.0 4.4 4.3 4.0 3.3
60 66 60 49
0.80 0.88 0.80 0.65
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above graph it can be clearly seen that the most influencing factor for failure of BOT is traffic risk followed by
change of scope price escalation suspension of work and not getting minimum revenue.

Graph no 2: Critical failure factor of BOT
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2.4 Cash flow structure of BOT-
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I1l. CASH FLOW STRUCTURE OF BOT MODEL

Figure no 4 shows financing structure of BOT projects at the construction stage contractor have to invest the money.
The contractor’s money is in form of debt or equity, contractors debt means liquidity amount, bank balance or may
be assets such as plant, equipment, machinery etc. which can be used by contractor without spending money at
construction stage. And another option is equity means the amount or assets taken from outsides the organization
such as Bank loans, Shares. Then at the operation stage the whole utility is operated by the contractor by his own
cost or by generating revenue from users. But at the same time contractor also have to generate his revenue through
user by applying toll or service charge. And at the transfer stage whole utility rub by government and they may
operate this structure through his own cost or they may collect revenue from users and run the project.
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IV. RESULT

Most influencing factor for success of BOT project from RII techniques are

Sr. NO. RII Rating Success Factor of BOT

0.8 Preliminary survey

0.76 Insurance

0.73 Traffic survey

0.73 Bonus on early Completion

0.72 Advance Payment

0.52 Dispute resolution

0.45 Handing over the facility

0.39 Financing strategy

O|o|NoOO|~lW|IN(F-

0.31 Technical control

=
o

0.29 Maintenance Programme

Most influencing factor for failure of BOT project from RII techniques are:

Sr. NO. RIl Rating Failure Factor of BOT

0.89 Risk of Traffic survey

0.88 Change of Scope

0.85 Price Escalation

0.80 Not getting minimum revenue

0.80 Suspension of work

0.65 Violation of rule of suspension of work

0.61 Responsibility of Force majeure event

O N0 WIN| -

0.37 Effect of Initial investment on Bidding
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V. CONCLUSION
BOT model is not equal risk shearing strategy contractor have to bear more risk than authority.
Financial issue and loan risk are major risk on BOT project because of its 100% private financing strategy
As per concern of financial model BOT model have their plus and minus point. Where the traffic is high BOT
model should have to prefer by government. And for remote areas where traffic flow is less BOT model should
not preferable.
Further modification is need to be done in contract condition of BOT project to make it better for major project.
Latest modification in Model concession agreement is Hybrid Annuity Model this model can be proper solution
for failure reason in BOT.
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