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1. Introduction

The subcontractor selection is crucial for the realization of any project in the construction industry. It
determines the levels of risk in the project and defines the future quality and the relationships between project
parties. In recent years, about 90% of the construction work has been carried out by subcontractors (Polat et
al., 2015) and thus main contractor transfer much of the risk and responsibility to the subcontractor. Risk
hedging will enable the main contractor to perform control and coordination of works, while subcontractors
are expected to be independent in managing construction works, labour and mechanization. In addition, the
reasons for subcontracting include the required high quality of work, cash flow planning and reduction of
overhead costs (Mbachu, 2008), the complexity of specific projects and the need for specialized equipment
and skilled labour (Polat et al., 2015).

Regardless of when the subcontracting is approached, the contracted price of the subcontractor should be
lower than the agreed dry cost price for the contracted works. Based on that, it can be concluded that the
calculated dry cost price or the price of the contracted position directly affects the choice of the
subcontractor. Although there are different procedures and methodologies for subcontractor selection in
practice, in most cases, the subcontractor is selected based on the lowest bid (Arslan et al., 2008). In a Study
by Darvish, Yasaei, & Saeedi (2009), some countries have defined criteria for selecting the “cheapest”
contractor in the framework of public procurement - Table 1.
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Table 1. Approaches for contractor’s selection (Darvish et al., 2009)

Country Decision making approach

Denmark Rejecting the highest two and the lowest two and selecting the contractor that
offers a price closest to the average.
Italy, Portugal, South-  Rejecting the highest one and the lowest one and selecting the contractor that

Korea offers a price closest to the average.
France Rejecting the contractor that offers an abnormally low price.
Australia The process is implemented in two stages: first, evaluating the contractor’s
experience; second, bargaining for a price then occurs.
Saudi-Arabia The lowest bidder is selected provided that the bid is not less than 70 per cent
of the owner’s cost estimate.
Turkey The lowest price determines the selection.
Canada, USA The lowest bidder is selected.
Lithuania The lowest bidder is selected.
Iran The lowest bidder is selected. The process occurs in two stages: first, the
contractor’s pre-qualification is evaluated; second, the lowest price mechanism
works.

Choosing subcontractors becomes most noticeable when it comes to “smaller” contracts and contract
values for works up to 100,000 EUR. Then the subcontractor does not have to have significant references
because these works are not considered a priority. On the other hand, selecting an unsuitable subcontractor
can cause delays in specific works and delay of the project itself, poor quality of performed work, and
additional subcontractors engagement. This paper presents the connection between experience-based
performance indicators and financial ratio indicators to make a quick and correct decision on the selection of
subcontractors.

2. Literature Review

2.1. Subcontractor selection criteria

The subcontracting process is a problem that generally includes quantitative and qualitative criteria. So, in
recent decades, several researchers have been involved in studying, identifying, ranking, and prioritizing the
most important criteria that can influence subcontractor preselection and selection.

Cooke and Williams (2013) defined a Checklist for subcontractor selection which depends on previous
experience with the subcontractor; the subcontractor’s ability to manage his resources and liaise with the
main contractor’s staff, including good relationships between parties; financial standing; expertise;
reputation; current workload; competitiveness of the subcontractor’s price; contractual risk; quality; trade and
bank references. A model for subcontractor selection in refurbishment projects (Okoroh & Torrance, 1999)
identifies further criteria: financial strength; prior experience; the potential of submitting a credible bid,;
labour and management capability; workload; quality; transportation; safety records and trustworthiness. A
study conducted by Turksis (2008) presented 13 criteria for selecting the best contractor: history of
reasonable bid price submissions; work history that indicates specialization and quality of craft in a particular
construction skill; contractor’s degree of participation and quality control; cooperation with other contractors;
timely notification, scheduling and coordination of works; responsiveness to warranty issues; cafety
consciousness; job site cleanliness; flexibility and cooperation when resolving delays; ability to meet project
schedule and workload. Arslan, Kivrak, Birgonul & Dikmen (2008) created a system for evaluating
subcontractors so that it is not possible to choose if there was no previous experience in working with that
subcontractor.

Further subcontractor selection criteria could draw from Marzouk, El Kherbawy & Khalifa (2013):
flexibility and cooperation when resolving delays; reputation; delay; failure to comply with the quality
specifications; quality; supplier’s incompetency to deliver materials on time; failure to complete the contract;
physical resources; tender price; contractor’s difficulty in reimbursement; flexibility in critical activities and
safety consciousness on the job site. Ulubeyli, Kazaz & Arslan (2017) stated that essential criteria factors are:
prior experience; past performance, relationships from previous projects; financial strength; workload; safety
records and reputation. El-khalek, Aziz & Morgan (2019) surveyed by using 55 influencing factors. The
result was that the most significant criteria among all the surveyed are: on-time delivery of materials, failure
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to complete the contract due to financial problems, subcontractor’s difficulty in reimbursement, reputation,
tender price, and dealing with the critical activities during the construction stage.

Several other criteria exist in the literature for subcontractor selection. However, we have defined our
criteria for evaluating subcontractors and conducting a survey among experts using this literature.

2.2. Financial performance indicators

As presented in the previous section, financial strength is a crucial criterion in the Subcontractor
selection. In addition, financial performance evaluation determines financial strength by using a set of
indicators for performance measurement — financial ratios. Financial ratios can generally be grouped into
following ratio types:

e Liquidity ratios
e  Profitability ratios
e Leverage ratios
e Efficiency ratios

The specifics of the construction industry should be taken into account when determining financial
indicators.

Through qualitative and quantitative analysis Yu, Kim, Jung & Chin (2007) developed a set of financial
key performance indicators: return on equity (ROE), economic value added (EVA), net sales growth rate and
debt ratio. El-Sawalhi, Eaton & Rustom (2007) used credit rating, turnover, bank arrangement, debt ratio,
liquidity and profitability as financial stability prequalification criteria. In a benchmarking model by Hegazy
& Hegazy (2012), financial KPIs were: current ratio, quick ratio, gearing times interest earned, accounts
turnover, inventory turnover, average collection, gross profit margin, profit margin, ROI and ROE.

Mohamad, Ibrahim & Massoud (2013) used factors such as sales growth, operating cash flow, return on
assets, leverage and firm debt ratio in their neural network model design. In the research by Apostola,
Aretoulis, Papaioannou & Kalfakakou (2013), nine financial ratios were used: current ratio, cash ratio,
accounts receivable/total assets, current assets/total assets, earnings before interest and taxes/interest expense,
inventory turnover ratio, assets turnover ratio, long term assets turnover ratio, accounts receivable turnover
ratio. Tserng, Chen, Huang, Lei & Tran’s (2014) study indicates that liquidity plays a vital role in predicting
the default probability for construction firms. Besides, debt ratio, accounts payable ratio and return on assets
(ROA) strongly affect the default probability. Kim, Oh, Yun, Youn, Do & Lee (2021) developed
Management performance Evaluation Indicators for small construction companies for measuring
management performance. They used ROIC, cost of sale ratio, ordinary profit, increase in revenues, debt
ratio and turnover ratio.

3. Research Methodology

On the one hand, the research investigates the assessment of financial indicators of selected Serbian
construction companies, and on the other hand, their evaluation is based on expert experience.

Firstly, 20 subcontracting construction companies from Serbia were selected. The second step examined
the availability and reliability of data - balance sheets and income statements. Attention is paid to selecting
companies that operate on similar projects and work with the same main contractors.

An extensive literature review registered the frequency of occurrence of specific financial indicators and
criteria for the subcontractor selection in international research. The most commonly used criteria were
identified, and 15 were included in the current research. In the same way, ten financial indicators were
selected.

The calculation of financial indicators followed this according to the financial statements for each
company. At the same time, a survey with selected criteria for the subcontractor selection was sent to experts
for evaluation. The group of experts consists of project managers, construction managers and construction
engineers who worked on the projects as main contractors and coordinated with companies that evaluate.
Therefore, in addition to evaluating companies, the evaluation of the importance of each criterion was
performed.

After analyzing the survey results, the average values of the criteria were calculated.

The next step was to compare the values from the surveys with the calculated financial indicators. Then
finally, conclusions were drawn, and a simplified system for rapid selection of subcontractors was made.
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Fig. 1. Overview of Research Methodology

3.1. Selection of financial indicators

The calculation employed in this paper has incorporated ten financial ratios in table 2.

Table 2. Incorporated financial ratios

ID Group

Financial Ratio

CUR Liquidity ratios
QR Liquidity ratios

CSR Liquidity ratios
NPM Profitability ratios
ROE Profitability ratios
ROA Profitability ratios
DR Leverage ratios
DER Leverage ratios
AT Efficiency ratios
FAT Efficiency ratios

Current ratio
Quick ratio
Cash ratio
Net profit margin
ROE (Return on equity)
ROA (Return on assets)
Debt ratio
Debt-to-equity ratio
Asset turnover ratio
Fixed asset turnover ratio

3.2. Selection of subcontractor selection criteria

The survey employed in this paper has incorporated 15 subcontractor selection and evaluation criteria in

table 3.

Table 3. Subcontractor selection and evaluation criteria for survey

ID Criteria Definition
CR1 High quality of performed The subcontractor performs works with the required
works quality.
Quickly resolve objections QA _ Th_e subcontractor cooperates and ellmlnates_
CR2 objections as soon as possible and has a responsible
/QC
person
CR3 Completion of works on time The subcont_ractor respects the Qyn_amlcs and
commits to the agreed objectives.
CR4 Cooperation with contractor The subcontractor has a cooperatlvg attitude with
the contractor on the project.
Cooperation with the other The subcontractor has a cooperative attitude with
CR5 b -
subcontractors on the project other subcontractors on the project.
. . Workers leave the construction site clean during and
CR6 Jobsite cleanliness : .
after their work time.
CR7 Safety consciousness on the job  Engineers and subcontractors have HSE equipment;
site workers are registered.
CR8 Tlme_ly procurement and Subcontractor delivers materials on time.
delivery of materials
- . In case of delays due to other participants in the
Flexibility and cooperation . .
CR9 . project, the subcontractor cooperates and is ready to
when resolving delays :
adapt to new circumstances.
CR10 Flexibility in critical activities In case of the need to speed up the work, work in 2

shifts or hire a larger workforce, the subcontractor

Evaluation of Subcontractor Selection Criteria and Comparison With Their Financial Performance
Indicators (Koprivica Stefan)



40 a ISSN: 2812-9318

cooperates and is ready to adapt to new
circumstances.
Experience and knowledge of

CR11
work areas

The subcontractor is experienced in the business.

The technical staff of the subcontractor is
experienced in the work they do.
The subcontractor’s workforce is experienced in the

CR12 Experience of technical staff

CR13 Workforce experience i
work it does.
. . The scope of the contracted work corresponds to the
CR14 Ongoing work commitments possibilities and capabilities of the subcontractor.
CRI5 Possession of appropriate The subcontractor has appropriate equipment and
equipment and tools tools.

4, Calculation of Financial Indicators

The calculation of financial indicators was performed according to each company’s financial statements.
Data from the balance sheet and income statement for 2019. and 2020. were used. The following companies
participated in the evaluation and calculation: Andromeda Consulting DOO, BBR Sistemi DOO Beograd-
Vracar, Beton Com DOO Beograd, Biro - Stevanovi¢c DOO Prokuplje, Coloring DOO Beograd, DMA
Koping DOO Beograd, Gama Consulting DOO Prokuplje, Goal Team DOO, Gremet Stolarija doo, Kopra
DOO, Kova¢ Mont DOO Stari Banovci, Lemix DOO, Mega Pod DOO Beograd, Milo§ Panteli¢ PR City
Lend, Predrag Stojsi¢ PR PNK-Beton Il Progar, Put-Inzenjering DOO Nis, Rinol DOO Suréin, Studio M
DCS DOO Beograd, Sirbegovié DOO Novi Beograd and Aleksandar Obrenovi¢ PR Aleksandar 95 Beograd.
Company names have been replaced by codes (CO1, CO2, ... CO20). The values of financial ratios are
presented in table 4.

Table 4. Financial ratios values

ID CUR QR CSR NPM ROE ROA DR DER AT FAT

cor 109 029 o017 o001 015 004 088 7,15 4,06 1030
co2 25 147 058 o007 017 011 037 059 171 6,05
co3 104 065 006 005 039 006 09 876 116 3,84
Co4 159 126 032 005 098 046 063 169 986 N/A
cos 1,18 0,78 005 003 037 011 0,73 274 415 794
co6 1,13 087 006 004 052 013 080 398 288 12,74
cor 188 0,78 003 018 051 032 053 114 180 18,62
cos 369 172 072 003 003 002 034 052 070 143
cog 329 104 069 o007 038 027 041 069 393 7846
co10 0,73 055 000 002 -012 011 1,44 -328 587 2047
co11 09% 050 004 011 072 018 0,76 312 165 347
co12z 15 0,73 002 002 053 012 082 449 526 2317
co13 118 050 002 001 005 001 0,72 25 147 271
coi4 038 011 o000 000 -018 000 099 1589 198 334
cois 1,18 066 010 002 019 007 0,71 248 3,02 1692
coi6 150 119 065 024 100 054 057 135 226 1337
coir 212 103 025 012 0,75 062 045 083 506 4321
cois 167 054 021 001 011 005 063 1,88 393 1319
col9 o081 031 001 013 036 011 0,74 287 087 151
co20 o048 032 000 008 118 020 082 445 234 790

Considering that a wide range of values of financial indicators has been obtained, detailed analysis is
possible only after the survey results.

5. SUBCONTRACTOR SELECTION CRITERIA EVALUATION

A group of 30 experts of project managers, construction managers and civil engineers completed a
subcontractor evaluation survey based on experience (CR1, CR2,..CR20). Experts evaluated only the
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companies they coordinated. Apart from the companies, they also assessed the importance of each of the
criteria (CRE). The evaluation is conducted from 1 as the least important to 5 as the most important. Any
factor with a mean score greater than 4,00 is considered important.

After the survey was completed, evaluation factors (EF) for each company were calculated. First, the
evaluation factor was calculated by summing multiplied criteria mean scores and the evaluated firm’s mean
scores, divided by the number of firms (15) and the highest possible score (5). Secondly, the ranking of
subcontractors according to the evaluation factor is included in the table with financial ratios. Finally, the
subcontractor evaluation factors were compared with their financial ratios.

Table 5. Survey results for 1-8 companies

ID CRl1 CR2 CR3 CR4 CR5 CR6 CR7 CRS8

CRE 482 436 500 445 391 418 4,18 4,73
CO1 467 367 467 467 433 400 433 467
co2 400 367 367 400 367 400 400 467
CO3 433 400 367 467 433 400 367 433
Co4 500 500 500 500 500 400 350 5,00
cos 300 200 275 300 300 200 275 350
Co6 350 2,75 325 3,75 400 400 425 375
cor 333 250 267 283 350 317 317 233
CO8 400 400 367 400 400 300 333 4,00
CO9 467 467 467 500 500 400 400 5,00
coi0 280 240 280 340 300 220 240 3,60
CO11 471 371 457 429 400 357 386 457
CO12 4,00 367 433 467 467 400 3,67 4,67
CO13 3,75 350 300 400 425 450 3,75 3,00
coi4 133 133 133 167 167 200 200 3,00
CO15 350 325 350 425 300 350 275 325
COl6 420 380 380 420 380 340 320 375
COl17 4,00 400 433 433 400 300 367 4,33
CO18 4,00 400 400 400 350 300 3,00 3,00
CO19 350 350 350 400 3,00 400 400 3,00
CO20 367 367 400 433 400 267 3,00 4,00

Table 6. Survey results for 9-15 companies and evaluation factor

ID CR9 CR10 CR11 CR12 CR13 CR14 CR15 EF

CRE 455 464 491 464 491 482 4,09

CO1 433 400 500 500 500 500 500 415
CO2 433 400 467 433 400 467 467 3,78
CO3 433 433 433 433 400 433 500 385
CoO4 500 500 500 500 450 500 500 437
CoO5 225 325 250 275 300 300 225 250
Co6 3,75 350 450 350 425 400 450 3,46
cor 317 217 350 267 300 233 383 266
CO8 333 333 400 367 400 433 400 3,44
CO9 467 500 467 500 4,67 467 500 4,29
co10 220 300 340 300 260 280 240 2,56
CO11 4,14 414 486 414 457 429 486 3091
CO12 467 433 500 467 400 467 467 398
CO13 3,75 375 425 425 400 400 425 350
CO14 233 200 2,67 100 267 167 233 176
CO15 325 375 425 300 325 400 425 320
CO16 3,75 380 440 340 400 440 460 355
CO17 433 433 400 367 400 400 3,67 3,63
CO18 3,00 300 400 300 400 400 300 323
CO19 250 350 450 350 400 400 3,00 3,28
CO20 4,00 467 467 367 433 433 400 361
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6. CONCLUSION

The survey results indicated that the most important criteria for subcontractor evaluation are; completion
of works on time (CR3), experience and knowledge of work areas (CR11), workforce experience (CR13),
and quality of performed works (CR1) and Ongoing work commitments (CR14). The best-rated companies
are CO4, CO9, CO1, CO12 and CO11. Conversely, the lowest scores were given to CO14, CO5, CO10 and
Co7.

By comparing financial indicators of companies and evolutionary factors, the following is concluded:

e Companies with negative values of Net profit margin, ROE, ROA and Debt-to-equity ratios
should not be considered for job assignments - CO14 and CO10 are loss-making companies and
are among the lowest-rated companies according to the survey.

e ROE and other profitability ratios should be taken into account when choosing a subcontractor -
it largely coincides with the results of the survey.

e Cash ratio and other liquidity ratios are reliable indicators for subcontractor preselection - most
of the best-rated companies have high liquidity ratios, while the lowest-rated companies have
low Cash ratio values.

e Leverage ratios and efficiency ratios should not be used in the subcontractor preselection - they
did not show a significant correlation between the survey results.

These results contribute to business practice, making selecting an appropriate subcontractor easier for the
main contractor. In addition, financial profitability and liquidity indicators enable quick decision-making and
identification of unsuitable subcontractors. By implementing this method, the main contractors will reduce
the risks and improve the quality and relationships on the project.
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