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Abstract

Prequalification is a process that identifies contractors who have indicated that they are qualified and interested in bidding on a project.
To avoid selecting an incompetent contractor, it is important to assess contractors' capabilities through a prequalification process before
proceeding to tendering. The contractor pre-qualification process is an essential task carried out by a contract administrator or clients to
avoid reduce risks of contractor failure, improve client satisfaction, and achieving a better balance between cost, time and performance
parameters. This research will assist the contract Administrators, Client and Contractors in becoming aware of the factors to be
considered when submitting tenders. The aim is to understand prequalification guidelines in tendering for engineering industrial Project.
The research methodology is to review literature paper and case study as reference study. The study's findings will provide
prequalification standards to enable experts to ensure that no mistakes are made when selecting contractors.
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1 Introduction

The engineering sector is the largest of the industrial sectors in India. After Mumbai, Pune is the second biggest city in
Maharashtra that has bagged maximum FDI and local investments. The city is best known for its manufacturing engineering
product with industrial clusters like Talegaon, Pimpri-Chinchwad, Bhosari, Ranjangaon, Chakan, etc. with domestic and
international giant’s manufacturers. The successful execution of manufacturing engineering product project is essential and
to avoid the delays and cost overrun appropriate contractors selection in important.

The selection of a contractor is decision made by clients and the process of selection of a contractor is an important issue in
industrial projects. While hiring someone, or taking on a job, it’s important to have a good idea of the character and
capacity on the other side of your contract. The prequalification process is simple for many contractors and project
managers. They just work with the contractors and subcontractor they’re comfortable and familiar with.

According to R. Rustom (2007) Prequalification is a method of choosing contractors based on their credentials and enabling
them to move on to the next stage of planning for and submitting tender. According to E. Plebankiewicz (2009) Contractor
prequalification makes it possible to admit for tendering only competent contractors.

Based on the above contributions, Prequalification is a way of evaluating contractors so that they can meet the requirements
specified for bidding on an industrial project prior to the issuance of plans, specifications, and subsequent phases of
execution. This necessitates a wide range of requirements, for which, according to the recessed economy, information
provided by contractors is frequently qualitative, subjective, and imprecise. This paper investigates how prequalification
parameters affect the time, cost, and quality of key project objectives.
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1.1 Prequalification process for selection a contractor

A contractor selection problem may be a multi-criteria problem. Many multi-criteria techniques are proposed and applied to
such problems solution. Generally, the method of contractor selection contains two stages, namely, prequalification and bid
evaluation. the primary stage includes a call for participation to variety of potential contractors to bid and who are verified
on the idea on the predefined criteria needed to urge a brief list, the second stage is that the evaluation process to pick the
acceptable contractor from the list who is that the winner of the bidding. Contractor selection should not be based solely on
tender obligations such as tender price, but also on other criteria.

Table 1: The main Criteria and Sub-Criteria
Main Criteria Sub-Criteria
Financial Stability Credit rating
Banking arrangements and bonding
Financial status
Bid Capacity
Experience & Past Performance Contractors experience
Relationship with sub-contractor
Number of times claims goes to arbitration

Delays

Work experience
Personnel Capabilities Experience of engineers

Provision of trained staff for project
Equipment Capabilities Adequacy of contractor plants and equipment

Suitability of the Equipment

Equipment own by the contractor

Experience of equipment operators

Managerial Capabilities Quality management system of Firm

Qualification of administrative staff

Type of control and monitoring procedures at site
Frequency of projects completed within budget
Health & Safety Health & safety Policy of firm

Accident Records of previous projects

Management Safety Accountability

Insurance of all Staff

Geographic Location of Contractor Contractor’s experience in geographic location project
Contractors' familiarity with local weather condition
Contractor’s experience with local authority
Contractor familiarity with local suppliers
Contractors' familiarity with local labors

2 Research Methodology

The study's aim is to identify the most critical evaluation main criteria and sub criteria for contractor prequalification.
Research method was selected for this study based on literature review, case study and questionnaire survey. Research
methodology can be seen more clearly in Fig 1.
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Fig. 1 Research Methodology

3 Literature Review

Research Paper 1: *Analysis of criteria for contractors' qualification evaluation” explains that a contractor should be chosen
based on both quantitative and qualitative criteria, with bids being reviewed. It is only possible to select a qualified,
competent, and reliable contractor, to evaluate its qualification, economic and financial condition, technical capability and
skills, and to achieve relevant results in a construction project, by using quantitative and qualitative evaluation criteria and
comparing contractor bids. They had done a survey to investigate contractor’s selection criteria. Nerija Banaitiené (2009)
concluded in the process of evaluating contractors, there should be two stages determining contractor qualification, that is,
whether a contractor fits the project's basic requirements, and evaluating selected contractor bids.

Research Paper 2: ‘Review of Contractor Prequalification Criteria and their Impact on Project Success Factors’ they have
reviewed the concept, principles of prequalification and its impact on project success factors. According to Sanjana patil
(2020) Contractor prequalification is a sophisticated, multi-criteria decision-making process that necessitates the selection
of qualified contractors to complete construction projects on schedule and within budget. The purpose of the research
analysis was to describe the thoughts and perceived influence of various prequalification standards on project objectives,
which would aid in the implementation of an effective contractor selection technique. They discussed how insufficient
prequalification has an impact on project success elements such as time, cost, and quality. The study provided practitioners
with guidelines.

Research Paper 3: ‘Decision criteria for assessment of contractors in prequalification phase of public projects’ the research
recommends the identified criteria in taking prequalification decisions in tendering stage. Ali Raza Khoso (2020) collected
the data using a structured questionnaires survey. The information was broken down into two sections: the main
prequalification criteria and the sub criteria. According to the findings, "experience & past performance" is the most
influential prequalification requirement, followed by "financial stability”. The most critical parameters for prequalifying
contractors that can have an impact on project performance were uncovered in this study. The research concluded with
prequalification main criteria and sub criteria as important factors.
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Research Paper 4: Orkun Alptekin (2014) in the paper ‘Multi-Criteria Decision Making Approach in Contractor Selection’
gave Analytic Hierarchy Process. One of the most extensively utilized multiple criteria decision-making tools is the Analytic
Hierarchy Process. To evaluate the order of importance of the contractor selection criteria, relational data were collected
from a questionnaire provided to specialists consisting of architects and civil engineers. For selection of contractor
Experience, Financial ability, relevant equipment and Manpower resources were considered for AHP Evaluation. Any
construction project's success is largely determined by the contractor. As a result, deciding on the best contractor for the job
is critical. They introduced an AHP application for contractor selection in a multi criteria context in this paper. Decision
makers can communicate their views on the criteria using the AHP approach.

4 Data Collection
The data is collected using Case study and a structured questionnaires survey.

4.1 Case Study

Case Study 1: Optima Auto products private limited is located in MIDC Ranjangaon, Pune. It is automobile manufacturing
industry. The plot area is 2,58,333.85 Sq.ft and built up area is 91,889.35 Sq.ft. The client was Shrikant badve, Architect
was Prashant Deshmukh and Contractor was Shriram Infrastructures.

Case Study 2: Anucool industry is located in At Chakan, MIDC Phase 2, Pune. This is a steel manufacturing industry. The
plot area is 16,145.87 Sq.ft and built up area is 26,909.78 Sq.ft. The client was Anucool industry, Architect was Siraj
Shaikh and associates and contractor was Sharade Infratech.

Case Study 3: Polygomma Industries Pvt. Ltd. is located in Ajiwali, post Donvet, Khalapur. Polygomma Industries Pvt Ltd
(PGIPL) is involved in manufacturing various polymeric membranes and pond liners. The plot area is 2, 09,273.94 Sq.ft and
built up area is 24,378.53 Sq.ft. The client was Polygomma Industries Pvt. Ltd., Architect was A J Architects and interior
designers Pvt. Ltd. Pune and Contractors were Shriram Infrastructures for civil work and for PEB Ayeza Engineering.

Case Study 4: M/s Ross process equipment Pvt. Ltd is located in At Chakan Industrial Area, Tal-khed, Dist- Pune. Ross
process equipment Pvt. Ltd manufactures industrial mixing, blending, drying and dispersion equipment. The plot area is
1,07,639.1 Sq.ft and built up area is 30,580.27 Sq.ft. The client was M/s Ross process equipment Pvt. Ltd., Architect was
Prashant Deshmukh and Contractors were M/S. S. S. Ghorpade for civil work and for PEB Everest Industries Ltd.

Table 2: Case study and their prequalification Criteria

Case Studies
A Case study 1 Case Study 2 Case Study 3 Case Study 4
Prequzéllflca_tlon Optima, Ph/ne Anucool indzstry, Polygomr¥1a M/s Ros)s/ Observation
riteria - .
Chakan Industries, equipment,
Khopoli Chakan
Built up Area 91,889.35 Sq.Ft | 26,909.78 Sq.Ft 25,564.09 Sq.Ft | 30,580.27 Sq.Ft | 25,000 Sq.Ft -
1,00,000 Sq.Ft.
Actual Cost 24 Cr 3.02Cr 1.50 Cr 4.05 Cr Cost of case study
Estimated Cost 23.80 Cr 2.76Cr 1.33 Cr 3.85Cr depends on area.
Cost Variance 20 Lakh 26 Lakh 17 Lakh 20 Lakh Cost increase due
to delays.
Actual duration 285 days 210 days 136 days 125 days Days increase due
Estimate Duration | 180 days 150 days 120 Days 104 days to various reasons
Delay 105 days 60 Days 16 days 21 days related contractor.
Reason for Delay | Pandemic, Lack | Material Supply, Dispute between | RCC, ACP Contractors
of material Stalk | Crack in UCR contractor & Parking RW Managerial
Subcontractor decision Capability plays
pending important role.
Work 10 Years 10 Years 10 Years 5 years This shows
Experience contractor with
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No. of similar Two One Three One 5yrs. Experience
project executed must done 1 similar
project.
Financial Stability | Rs. 10 Crannual | Rs.5 Cr annual Rs. 1.5 Cr Rs.5 Cr average | Contractor must be
turnover Turnover annual turnover | annual financially stable to
Turnover avoid delay.
Contractors Civil Engineer Civil Engineer Civil Engineer Civil Engineer | Contractor must be
Qualification civil Engineer.
Structural System | RCC upto 3m RCC and RCC and PEB RCC and PEB | Cost varies depend
PEB PEB on structural system

4.2 Questionnaire Survey

The questionnaires were divided into two major sections, the first covering the main criteria and the second covering the
sub-criteria. Respondent samples were collected from the Client, Architect/Project Managers, and Contractor. Table 3
shows the humber of respondents in each specialized client category, Architect/Project Managers and Contractor.

Table 3: Statistics of Questionnaire response from various participants

Type of Respondent No of respondent
Client 5
Architect / Project Manager 14
Contractor 11

3.30%

36.60%
m Client m (-5 yrs
hi i . B 5-10yr1s
]
Architect / Project Manager 10-20 yrs
Contractor = Above 20 yrs
Fig. 2 Type of Respondents Fig. 3 Experience of Respondent

The questionnaire was circulated amongst 35 people out of that 30 responded. 16.70% were client, 46.70% Architect/
project manager and 36.60% Contractor. 60% of respondent have experience between 0-5yrs, 26.70% have between 5-
10yrs, 10% have experience above 20yrs and 3.30% have 10-20yrs experience.

5 Results & Discussions
The data was broken down into two sections the main prequalification criteria and the sub criteria. Main criteria and the Sub
criteria will analyze by the highest percentage given by the respondent, the sub criteria of all the respondent will be
compared and concluded the most important sub criteria for contractor selection. The findings of the study are discussed
under the following areas.

5.1 Main Criteria
As shown in Fig. 4, the data was derived from questionnaire response.

Financial Stability (FS) Personnel Capabilities (PC)
Equipment Capabilities (EC) Experience & Past Performance (E&PP)
Managerial Capabilities (MC) Health & Safety (HS)

Geographic Location of Contractor (GLC)
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Fig. 4 Importance of main prequalification criteria

Financial Stability is 75% important according to 12 respondent, Personnel Capability is 100% important by 12 respondent,
According to 16 respondent Equipment capability is 75% important, Experience and past performance is 75% important as
per 17 respondent, Geographic location of contractor is 75% important by opinion of 13 respondent, as per 15 respondent
Managerial Capability is 100% important and 100% important health and safety according to 16 respondent.

5.2 Sub Criteria

The data received from the questionnaire's sub-criteria was evaluated. The sub-criteria are shown in Fig. 5- 11.

In financial stability of the contractor means financial resources to carry out the work. The research highlights top two sub-
criteria of financial stability as “Credit Rating” and “Financial status of contractor” which are 75% that is fairly important.
Credit Rating highlights that the contractor has ability to fulfill their financial commitments, based on previous dealings.
The second sub criteria financial status of contractor indicates his capacity for the current work.

25 ® Slightly Important 25% ® Important 50% = Fairly Important 75% ® Very Important 100%
20
= 15
g 13
ERS 11 11
2.
z' 10
a5
5
0
Credit Rating Banking arrangements Financial status Bid Capacity
and bonding

Sub Criteria

Fig. 5 Financial Stability Sub criteria

In personnel capability refers to contractor’s ability to perform the work expected of them to the required standards. Top
sub-criteria of personnel capability are “provision of trained staff for project” which is fairly important i.e 75%.

In Equipment capability the contractor need to be well equipped. The top sub-criteria of equipment capability are
“Adequacy of contractor plants and equipment” and “Suitability of the Equipment” 75% fairly important.
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Fig. 6 Personnel Capability Sub criteria Fig. 7 Equipment Capability Sub criteria

Experience and past performance’ depends on two sub criteria as “Work experience” and “Contractors Experience” and
they are 75% fairly important. In sub criteria work experience means a contractor should have relevant project experience as
well as basic working experience on various projects.

25 m Slightly Important 25% m Important 50% Fairly Important 75% = Very Important 100%
20 17
-§ 15 12 14
2. 9 9 9 3
g 10 6 7 7 7 6
P 4
i | dl B B
0 Rl o o
Contractors experience Relationship with sub-  Number of times Delays Work experience
contractor claims goes to
arbitration

Sub Criteria

Fig. 8 Experience and Past Performance Sub criteria
In category of Geographic location of contractor there are two top sub criteria as “Contractor’s experience in geographic
location project” and “Contractors' familiarity with local weather condition”. According to survey it is 75% fairly important.
Contractor should be familiar with local climate and has done projects in same locality.

25
m Slightly Important 25% B Important 30% Fairly Important 75% ™ Very Important 100%
20 19 18
8 1s 13 13 14 13,
g 11
Z 10
[+ 5 6 4 6 5 5
[] [ : [] [
. - —
Contractor’s Contractors' Contractor’s Contractor Contractors'
experience in  familiarity with local experience with familiarity with localfamiliarity with local
geographic location weather condition local authority suppliers labours

project
Sub Criteria

Fig. 9 Geographic Location of Contractor Sub criteria
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‘Managerial capability’ is main criteria in a project success. Indeed, it is one of the most important parameter for project
success which is often ignored. The sub-criteria in managerial capability are “Qualification of staff” is 75% important and
“Frequency of project completed within time” is 100% important.

25 m Slightly Important 25% = Important 50% Fairly Important 75% = Very Important 100%
20
16 16
i 14
g 15 13 13 12
g, 10
E 10 ]
5
5 4 3 . 4 4
. - N N
Quality management Qualification of Type of control and Frequency of manager's
system of Firm administrative staff monitoring procedures at projects completed within
site budget

Sub Criteria
Fig. 10 Managerial Capability Sub criteria

Health and safety of the contractor’s staff is important. “Accident Records of previous projects” and “Insurance of all Staff
are two top sub criteria in health and safety, which are 100% important as per survey.

25 m Slightly Important 25%  ® Important 50% Fairly Important 75% ™ Very Important 100%

20 18 18
i 14
Z1s 13 13 .
=]
2 10
V)
e 7 7
4 3 4
5 3
N
N ] o L

Health & safety Policy  Accident Records of Management Safety Insurance of all Staff
of firm previous projects Accountability
Sub Criteria

Fig. 11 Health and Safety Sub criteria

6 Conclusions
The aim of this paper is to understand the criteria employed in selection of qualified contractors. The following are the
findings and recommendations derived from the combined results of the literature review, case study, and questionnaires:

1. All research paper concludes Expertise of decision maker plays an important role in construction industry as
contractor prequalification mainly relies on it. The prequalification process must follow the main criteria and sub
criteria for appropriate contractor evaluation by comparing all eligible contractors. The prequalification process
affects the project success factors cost and time.

2. The review case studies showed a total of three main contractor prequalification criteria are considered namely
Experience and past performances, Financial Stability and qualification.

3. The case study demonstrates how the contractor's capabilities in terms of the mentioned parameters affect time,
cost, and efficiency in different ways.
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4. To achieve the goals of a construction project, qualified contractors must be chosen for work execution. As a result,
their qualifications must be evaluated by determining and defining appropriate evaluation criteria, such as a
contractor with 5 years of experience to have completed at least one similar project.

The contractors must be selected considering the size of an industrial project and is familiar with location.

6. According to the questionnaire result, the most influential prequalification criteria are "Experience and Past
Performance,” followed by "Personnel Capabilities” and “Health and Safety”. As the contractor has already
completed the construction activities, he is expected to perform better previously. Another major criteria is
"personnel capabilities” it is primarily concern with technical and nontechnical personnel such as engineers,
associate engineers, skilled and unskilled worker, etc.

7. Clients value the experience of contractors more than their financial position. This enables the contractor to
complete the work without interruption or hindrance as a result of the client's budget is insufficient. However, even
a contractor with a large budget would benefit from its experience.

8. This research will enable clients to review their current pre-qualification processes and improve their tender
assessment process in accordance with the main criteria and sub-criteria mentioned.
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