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Selection of subcontractors: process and criteria considered

[bookmark: _Toc531108679]Introduction

This report examines the subcontractor selection process and the criteria examined as part of these processes within the construction industry. The intrinsic role general contractors play as part of this process, along with similarities in the methods used to select them, will also be considered. The potential implications of poor contractor and subcontractor selection will be discussed and methods that could be applied to improve the process will also be examined.  

When appointing contractors or subcontractors the selection process plays a vital role. Neieto-Morote et al state the selection process helps to reduce and eliminate incompetent, unsuccessful contractors from the bidding process (Neieto-Morote and Vila, 2012). Similarly Darvish et al state the main goal of the selection process is to reduce the opportunity of default in bidding and restrict the number of eligible parties involved (Darvish et al, 2009).

Currently, most work is carried out by subcontractors working under the direction of the main contractor, although a small number of standard forms of contract still have provision for the appointment of nominated subcontractors and suppliers (Cartlidge, 2015). It is for this reason the selection of the main contractor plays such a vital role in subcontractor selection as it is predominantly them and not the client who chooses which subcontractors are employed. For this reason the client must also consider a main contractor’s ability to appropriately select subcontractors as part of their responsibilities. When a contractor is procuring subcontractors it is important the works or services to be provided meet legal and contractual environmental requirements along with the requirements of the contractor procuring them (Construction Environmental manual, 2017).

[bookmark: _GoBack]Contractor selection process is sometimes marred with bias which leads to incompetent contractors (and therefore subcontractors) being selected because it is based mainly on human experience and feelings. Developing appropriate models addressing the problem of poor contractor evaluation has often been examined as a solution. This is because subjective judgments such as political patronage, selfish interest, friendship, and satisfying the interest of some highly placed people can be removed (De Felice, Saaty and Petrillo, 2016). For this reason, current processes being used globally will be examined and methods to improve them will also be discussed. 








[bookmark: _Toc531108680]Process


The current selection processes within the construction industry are: open tendering, selective/restricted tendering, prequalification or negotiation (Morote and Vila, 2012). These processes can be used to select both contractors and subcontractors and are discussed below:

[bookmark: _Toc531108681]Open tender 

With open tendering anyone is allowed to submit a tender to fulfil the contract. It has been criticised for being a slow and costly process, attracting tenders from large number of suppliers, some who may be entirely unsuitable. This approach can result in wasted time, effort and money as far more contractors apply than are manageable. It does however offer the greatest competition and has the advantage of allowing new suppliers to try to secure the work. On larger schemes there may be a prequalification process producing a shortlist from the respondents expressing interest. This shortlist will then be given the opportunity to submit a full tender. This sort of prequalification is not the same as selective tendering as anyone is allowed to submit the initial expression of interest (March, 2017).

[bookmark: _Toc531108682]Restricted/selected tender

Much work is currently offered via selected tendering, where applicants are allowed to submit tenders by invitation. A preselected list of known possible candidates are invited. From the tenders received, a preferred tender would then be selected. Selected tendering may be particularly appropriate for specialist or complex projects. It also may give the person appointing the applicant greater perceived confidence that their requirements will be satisfied. The drawback from this approach is it makes it difficult for new applicants to enter the market and could potentially hinder innovation as a result (March, 2017).

[bookmark: _Toc531108683]Negotiated tender

A negotiated tender is where a client will approach a single applicant, usually based on a previous relationship or track record. The terms on the contract are then directly negotiated. Negotiated tendering can be seen as anticompetitive and may not be permitted by some organisations, particularly with public contracts due to the Public Contracts Regulations (March, 2017).

The most frequently used method of selecting construction contractors or subcontractors is competitive bidding where an open tender results in the lowest bidder being awarded the contract (Hatush and Skitmore, 1998, Darvish et al, 2009, Morote and Vila, 2012, Cartlidge, 2015). Mahdi et al. (2002) observe, when a construction contract is awarded to the lowest bidder without consideration of the selection criteria, it normally results in delays, cost over-runs or poor performance.

As shown in Figure 1 this approach is still commonplace within the construction industry for many countries where open or restricted tenders are used. Others have created a set of basic selection rules (Marzouk et al, 2013).

[image: ]
Currently, most work is subcontracted either in traditional ways or as packages with the main contractor (March, 2017). Increasingly, subcontractors are required to pre-qualify in order to be placed on a framework of selected firms. Prequalifying provides some advantages. It limits tenders to only those with the necessary skills and experience to successfully complete the project, avoids unnecessary costs to industry in the preparation of expensive tenders which have limited chance of success and ensures competitive tender process, leading to a best value for money outcome for the client (Cartlidge, 2015).

The way a subcontractor is employed directly influences their selection. There are four types of subcontractors: nominated, named, domestic and labour-only. 

Nominated subcontractors are only used with a small number of standard forms of contract. Nominated subcontractors have been selected by the contract architect and not the main contractor. This allows clients input and can avoid delays in selection. Where a subcontractor is not nominated the main contractor would need to be selected before a subcontractor can be found. Risks of this approach include the selected contractor objecting to the subcontractor and delays in construction as the main contractor would not have to pay penalties for late completion due to a subcontractor they have not selected. Contractors could also use their lack of involvement in the subcontractor selection to cover up their own inefficiencies and can manipulate the situation to take advantage of their diminished accountability (March, 2017).

Named subcontractors are similarly selected prior to a contractor being chosen, however the appointed contractor is obliged to take responsibility for the subcontractors performance in terms of delays and quality. With this approach the subcontractor will be appointed and named in the contract between the client and the main contractor. Another variation of this is a list of named contractors is given to the main contractor from which they can choose to include in their bid (March, 2017).

The majority of subcontractors are appointed as domestic subcontractors. The main contractor is responsible for the final selection and engagement of the domestic subcontractor and has full responsibility to ensure the work is undertaken properly. Domestic subcontractors supply and fix all the necessary labour, materials and plant. 
Labour-only subcontractors are employed in the same was as domestic subcontractors, however their responsibilities extend only to providing labour and not materials (March, 2017).

As discussed above there are several different ways subcontractors can be engaged to participate in a construction project. While the decision maker and terms of the contract may vary, the processes used to select a subcontractor or contractor are essentially the same. As such, when discussing the methodology used within the decision-making process the methodology can be applied to both. In their research into contractor selection De Felice et al state they believe the most prudent process of selecting the most qualified contractor for any government or organisation project is through contractor prequalification based on some criteria, sub-criteria and alternatives (De Felice, Saaty and Petrillo, 2016).

Where a decision to choose a subcontractor is made within the industry currently, few decision support system (such as models) are used by most organisations. A decision is often based on subjective comparisons (De Felice, Saaty and Petrillo, 2016). As previously stated there can be a number of negative consequences to poor selection, making the process a key element within any construction project. 

In an attempt to evaluate a contractor’s ability to complete a contract satisfactorily new evaluation methods for decision-making processes have been developed (Darvish et al 2009). A summary of some of the main analytical models proposed or implemented within the construction industry is below While Darvish et al cite more than just the methods listed, the decision has been taken to focus on those most likely to be implemented within the construction industry. 

Bespoke approaches (BA) to evaluation may be developed by - and familiar to - a particular construction owner. As such, there is a significant amount of variance with BA. While there is significant variance most tend to follow a general procedure (Holt, 1998). Typically a preliminary check for essential criteria (also referred to as ‘musts’) is used to instantly reject non-conforming tenders (Harris and McCaffer, 1989). Those not excluded are then broken down to assess specific areas. A binary decision is then made on the assessment of these areas and any non-conforming tenders are again rejected. At this point a final review to select the desired number of tenderers will be undertaken or alternatively contractors may be placed on a standing list for invitation to tender at a later date. The later stages have the greatest dependence on the subjectivity of the clients past experience of contractors or the process. BAs are very common within the construction industry; they are subjective interpretations and rely heavily on binary decisions. Holt identifies the major flaw with this process is the absence of a formal evaluation. He suggests this can result in the client not knowing if they have the correct contractor until the project is well under way (Holt, 1998).

[bookmark: _Toc531108684]Multi-criteria decision making (MCDM) is one of the most well-known branches of decision making. MCDM processes can be very diverse, however all of them have certain aspects in common. These shared aspects include; each problem being associated with multiple decision-making criteria, conflict among some criteria and different criteria possibly having different units of measure. Criteria need to be assigned weights of importance and problems can be expressed in a matrix format (Triantaphyllou, 2010). As shown in Figure 2, there has been a very significant increase in the study of these models over the past twenty years. MCDM methods help to reconcile contradictory questions, choose the best solution based on the selected criteria and combine different policies with each other. As such, they are increasingly being used. The most commonly used of these models are the analytical network process and the analytical hierarchy process (Siksnelyte, et al, 2018). 
[image: ]

Analytical network process (ANP) is a decision finding method that can model a complex decision problem. It is a synthesis methodology for combing judgement and data to rank options and predict outcomes. The uniqueness of the approach is it shifts from a unidirectional to a close the loop approach in the structure of a decision. The advantage of this is that it resolves the common setback found in more frequently applied unidirectional mathematical analysis of real decisions. Being a multi-criteria decision-making process ANP resolves the setbacks often associated with the application of linear arithmetic methods in evaluating contractors (Arowosafe et al., 2018, Cheng and Li, 2004, Aragonés-Beltrán et al., 2010).

Analytical hierarchy process (AHP) was developed by Prof. Saaty in the 1970s and has been extensively studied and refined since. AHP helps decision-makers find a solution that best suits their goal and understanding of a problem. AHP provides a rational framework for structuring a decision-making problem, representing and quantifying its elements and for relating those elements to overall goals. This enables an analysis of alternative solutions to also be undertaken. To undertake an AHP analysis the user will first break down their decision-making problem into a grading of more easily understood sub-problems. These can be analysed independently. Once the hierarchy is built the decision-maker systematically compares them two at a time with their impact on the element above them in the hierarchy. The AHP converts these evaluations to numerical values that can be processed and compared. A numerical weight to determine priority is derived for each element allowing complex elements to be compared in a consistent manor which distinguishes AHP from other decision making models. Numerical priorities are calculated for each of the decision alternatives representing the relative ability to achieve the decision goal, allowing for direct comparison of the various options available (De Felice, Saaty and Petrillo, 2016). The general consensus is AHP is both technically valid and practically useful (McCaffery, 2005). An advantage of this approach is human judgements and not just underlying information can be used in performing the evaluations. Software can also be used to undertake the analysis. 

[bookmark: _Toc531108685]Multi-attribute analysis (MAA) is a technique which can be applied to many complex decision-making procedures. One such area where it has been utilised is in sub-contractor selection as cited by Darvish et al (Darvish, Yasaei and Saeedi, 2009). The MAA approach considers a decisions alternative with respect to several of that alternatives attributes (Holt 1998). The simplest MAA equation can be expressed as follows:

ACrj = 

ACrj is the aggregate score for the contractor, Vij is the variable score in respect of contractor j and n is the number of attributes considered in the analysis. Simple scoring models such as this are frequently employed in the industry. The biggest flaw to these models is that Vij, while a numeric value, is still a very subjective measure (Holt 1998). 

Multi-attribute utility theory (MAUT) is an extension of MAA (Darvish, Yasaei and Saeedi 2009). This approach has been described as being particularly suited to the selection of contractors (Holt 1998). It uses a utility value to quantify the subjective components of MAA. Utility being a measure of desirability is converted to a series of commensurable units on a scale. MAUT can then be applied to the selection problem. MUAT is similar to MAA in modelling but uses a quantitative method for determining values of inclusion. Due to this it can consider both recordable and intangible attributes during the selection process. Recordable elements such as safety records are easily comparable, however this method also considers the intangible elements, for example, contractor image to be considered in contractor comparison through the use of utility curves. 

[bookmark: _Toc531108686]Cluster analysis (CA) is regularly mentioned as a method of contractor analysis (Darvish, Yasaei and Saeedi, 2009, Holt 1998). CA filters available contractors by grouping contractors who are similar to each other into clusters. Various algorithms can be used to group the available data into clusters. Clusters which do not display the necessary traits can quickly be dismissed reducing time spent analysing tenders. Cluster analysis can also be used to assign contactors to standing lists based on their skill sets in order to make future decisions more straightforward. Due to the analysis being undertaken by models it reduces the risk of good contactors being rejected by more subjective decision-making processes (Holt 1998). CA may be particularly appropriate when selective tendering is used.

While the above methods have been studied extensively over recent years there is little evidence of them being widely implemented across the construction industry. The most commonly mentioned drawback is a lack of knowledge about the processes. Other constraints such as insufficient time for execution and complicated procedures have also been cited as reasons why the industry has been slow to move on from traditional processes (Arslan et al, 2008). Decision support systems and web-based tendering, for example (Mohemad et al 2010), are both methods to make their use more practical. 



[bookmark: _Toc531108687]Criteria Considered

The criteria involved in selecting a contractor can be varied. At the most basic assessment the three main elements of any project are time, quality and cost. The most rudimentary assessment of a contractor would be to determine how well they can meet these needs. From their review of previous research shown in Figure 3, Abbasianjahromi et al state the majority of previous research into subcontractor uses cost, time and quality criteria. (Abbasianjahromi, Sepehri and Abbasi, 2018)

[image: ]

Analysis based on just these, has been surpassed with more detailed break downs of contractor performance. Marzouk et al’s comprehensive review of contractor assessment identified forty-six factors cited in previous research influencing sub-contractor selection (Marzouk, El Kherbawy and Khalifa, 2013). The 46 criteria shown in Figure 4 below have been split into 10 main categories. 

In their research they surveyed experts in order to determine the importance of these factors. Of the 46 factors listed twelve ranked above the rest. Liated in order of importance, these were:

1. reputation
2. flexibility and cooperation when resolving delays
3. delay
4. failure to comply with the quality of specifications
5. quality 
6. suppliers incompetency to deliver materials on time
7. failure to complete contracts
8. physical resources
9. tender price
10. contractors difficulty in reimbursement
11. flexibility in critical activities
12. safety consciousness on the job site. 

This research is supported by Hartmann et al., who indicate reputation as a significant indicator of a subcontractor’s future work (Hartmann, Ling and Tan, 2009). It is interesting to note their research focused on experts giving their opinions on importance to rank the identified criteria. It does not, however, match the observations made that the lowest tender is often the determining factor (Hatush and Skitmore, 1998). The research above clearly demonstrates the complexity of the decision-making process and how many criterions can be involved. 

March states contractors commonly have their own preferred list of suppliers and subcontractors which they can call for the following reasons:

· their reputation for good quality workmanship
· the quality of their management
· completion on time
· their experience on similar work
· their financial state
· the experience the contractor has had with the subcontractor on previous work (March, 2017).

Many of the criteria identified by March are included in the 12 ranked factors and all of them are included in the wider list of 46, again showing how the selection processes of subcontractors and contractors overlap. It also indicates that within the construction industry many important factors are still currently overlooked. Appendix A is an example of where factors such as language have influenced subcontractor performance. 


[image: ]
[bookmark: _Toc531108688]
Conclusion

Current subcontractor selection processes rely on very basic decision-making models and selection criteria. There are many negative implications to selecting the wrong subcontractor, such as incompetent firms being selected, legal and contractual requirements being missed, delays, cost over-runs and poor performance. Appendix B is an example of the negative consequences of poor contractor selection. 

The tendering process can have a significant impact on subcontractor selection; open tendering can provide innovation and choice but results in unnecessary workloads in filtering bids. Selective tendering will resolve the problem of too many unsuitable subcontractors applying, however it may stifle new ideas or firms being able to enter the industry. Negotiated tendering can help guarantee a desired subcontractor is appointed, however it can result in increased costs and may be seen as anticompetitive. It is important for the implications of each approach to be understood before deciding how to appoint a subcontractor.

Analysis forms a vital part of the selection process. Based on the research provided there is currently a lack of an appropriate framework to ensure the best subcontractor is selected. Significant time has been spent in recently developing models to assist with these decision-making processes; the introduction of new technology and software is likely to make them more prevalent within the construction industry. 

Selecting a subcontractor is a complicated process with a vast number of criteria that can be considered. Identifying which criteria are the most important will help to avoid decisions being made for the wrong reasons (such as cost alone) while avoiding decision-makers being overwhelmed by having too many considerations. 
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Appendix

Appendix A:
Incorrect road markings tell drivers to keep 'cleear' of Ottershaw Junior School gates - The subcontractors made an elementary mistake
Hide Details
Surrey Advertiser (England) - November 7, 2018
· Author/Byline: Matthew Lodge
· Section: News
· Readability: >12 grade level (Lexile: 1350)
Teachers and pupils atOttershaw Junior Schoolmight have been forgiven for looking twice at the road markings while arriving at school on Friday (November 2).

In the course of relaying road markings outside the school, workmen made an elementary mistake by misspelling the word "clear".

Subcontractors for Cadent Gas, which was carrying out mains replacement works in Fletcher Road, were relaying the markings after the works when they mistakenly told drivers to keep "cleear" of the school gates.

A spokesman for the company confirmed it was carrying out gas works in the area and said the markings were put in place by a subcontractor's employees who don't speak English as a first language.

“We’re currently carrying out essential gas mains replacement work in the area which will help ensure the local community stay connected to safe and reliable gas supplies,” he said.

“As part of this work, reinstatement of the road surfaces where work has been taking place needs to be carried out. This work is done by subcontractors.

“In this instance the work was done by two employees of our subcontractor whose first language was not English."

The spokesman said the markings had been relaid and steps were being taken to ensure it wouldn't happen again.

Road Marking Confusion

“We've liaised with the subcontractor and the error has now been corrected," he said. "We’re also working with them to ensure additional training is provided to ensure this sort of error does not reoccur.

“We’re sorry for any confusion the misspelling may have caused people. Cadent carries out inspections to check that remediation of our work sites has been completed correctly on completion of projects.”
· Caption: Darren Pepe/Surrey Advertiser It was an elementary mistake from the subcontractors
· Record: 49002136
· Copyright: Copyright 2018 Surrey Advertiser (England), All Rights Reserved.
(Lodge, 2018)
Appendix B:
The Persimmon estates left unfinished for years where people claim they can't sell their homes
By Laura Clements 12.14, 8 November 2018
People have complained of damaged cars and pushchairs on the estates where just walking down the road is claimed to be 'a struggle'
People who bought new homes are still waiting for their roads to be built, even though they moved in years ago.
Persimmon Homes, which built the houses, has blamed the collapse of Welsh construction firm Cuddy for the unfinished work on some of the estates.
Woodland Gardens in Pyle, Coed Dyffryn in Aberdare and The Boulevards in Newport have all been left with half-finished surfaces, long after the builders have left.
Unsurfaced roads plagued by potholes and broken kerbstones are claimed to have damaged cars. 
One mother also had to shell out more than £500 on new pushchairs after the uneven surfaces damaged them beyond repair.
The woman, who wished to remain anonymous, lives at The Boulevards. She has described how even walking down the street is a struggle.
"The whole situation has been really really frustrating and to be honest I've actually got to the point where I've given up," she said.
"My pram has been damaged twice due to the height of the kerbs from the road to the pavement resulting in me having to pay out over £500 on new pushchairs, let alone the damage it has caused to my car which again is constantly causing me cost after cost as the tyres are constantly being punctured and worn down. 
"I’m currently driving across un-level roads day to day and have been for nearly three years.
"After moving onto The Boulevards estate in December 2015 there has been nothing but problems on the roads and pathways on the development.
"It is actually embarrassing that we have spent our life earnings on a home and we can’t even walk down the street without a struggle."
Persimmon has apologised, saying it could not finish off the roads at two estates because its sub-contractor, Cuddy, went into administration, with delays to the adoption of a road the cause of the issues at the third location.
Neath-based Cuddy, which employed more than 300 staff, folded in July, 2018. Some staff were taken on by Persimmon to work on new build sites in south Wales.
Persimmon said: "Our sub-contractor, Cuddy, went into administration earlier this year before completing the [Boulevard] estate roads, footpaths and sewers.
"A new sub-contractor has been appointed and they will begin works to complete the estate in the week commencing November 5. This will be communicated to all residents."
This was of little comfort to residents. 
The resident, who has lived in her home for three years, claimed: "Persimmon Homes have been disgraceful in the whole matter, I've actually come to breaking point where I actually have given up contacting them.
"They make it impossible for you to contact anyone high up such as the director of the company and just constantly fob you off or hang up the phone."
She said that in January, 2017, she was assured the roads and paths would be completed that summer but it never happened.
"All I have had is problems from the day I received my keys to my home, a lot of friends have purchased new homes with Redrow and Barratts and had much better standards of service and product given.
"I’d never ever purchase a home from Persimmon Homes again, nor would I recommend anyone to buy from them."
Residents at Woodland Gardens and Coed Dyffryn have experienced similar issues. Persimmon has responded to the complaints for each estate separately.
Persimmon response
In response to complaints about the state of the roads and surroundings at the new-build estates, Persimmon offered its apologies and an explanation.
The Boulevards, Newport
"Our sub-contractor, Cuddy, went into administration earlier this year before completing the estate roads, footpaths and sewers. A new sub-contractor has been appointed and they will begin works to complete the estate in the week commencing November 5. This will be communicated to all residents."
Coed Dyffryn, Aberdare
"All of the roads, footpaths and sewers have been completed at this development. However, the roads cannot be formally adopted until the access road (owned by Asda) is adopted by the Highway Authority. Persimmon took the decision to lay the final surfacing throughout the development, despite this delay to the formal adoption.
"We continue to maintain the roads, footpaths and sewers until the Highway Authority and Asda resolve the situation.
"There is an area of Public Open Space at the site entrance that is yet to be completed.
"Persimmon Homes is obligated to upgrade a Welsh Water pumping station, which is immediately adjacent the proposed Public Open Space area. The works are a significant engineering operation, so for practical and safety reasons, the Public Open Space will be installed once the pumping station is completed.
"We expect the pumping station to be installed within six months of Welsh Water approval."
Woodland Gardens, Pyle
It has been well-documented in the national press that our appointed infrastructure contractor for Woodland Gardens, the Cuddy Group, entered receivership in the summer. The Cuddy Group has clearly faced difficult times due to senior management illness over a long period of time.
Persimmon was contractually obliged to honour its contract with Cuddy.
However, as 2018 progressed it was clear that Persimmon had to take alternative action and appoint a new contractor to resolve the issues for our customers. This was following many opportunities for the Cuddy Group to resolve its issues.
In just eight weeks we have written a new tender, tendered the work, appointed a new contractor and last week work began. Every effort is now underway to resolve the issues on Woodland Gardens.
We have apologised to residents for the considerable inconvenience but these were exceptional circumstance beyond our control.
In Pyle, there are surface water ponds in open areas, and road drains have been raised before being abandoned without any further work. 
Residents looking to move are claimed to be unable to sell their homes as the state of the roads is putting off potential buyers.
In Aberdare, the new roads into the Coed Dyffryn Estate are yet to be adopted, causing uncertainty around who exactly is responsible for their maintenance.
(Clements, 2018)
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‘The shortcoming of their model was using the same weight for all
criteria

He found that the qualiy is the most important criterion in SCs
prequalfication and selection

‘They considers price as the most important riterion in SC selection,
though criteria such s technical know-how, cooperation, and quality
are also effective in SC selection

‘They showed correct selection of SCs leads to an increase in the
probabiliy of the project success

Their research was on the critera for SC selection in Palestine, as
commitment to contract, good planning, price, reputation, and
proficiency in one or more tasks

‘They used 10 citera for SC selection s cost, qualty, time, staff
behavior, safety, repair and warranty, equipment,risk avoidance, and
the company's past experience

‘They developed FPSI SC selection without criteria weight

‘They studied 94 SCs in the United Kingdom and they found the price
i not the sole factor in SCs evaluation in the United Kingdom

‘They applied continuous ant colony and fuzzy set theories to find the
best SCs, while optimizing project risk and cost. They showed that SCs
selection without attention to the type of subcontract work is not
suitable

Figure 3: Summary of previous research into subcontractor (SC) selection (Abbasianjahromi,

Sepehri and Abbasi, 2018)|
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Figure 4: Contractor selection criteria (Marzouk, EI Kherbawy and Khalifa, 2013)
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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

Ttaly, Portugal, Rejecting the highest one and the lowest one and selecting

South-Korea the contractor that offers a price closest to the average

France Rejecting the highest one and the lowest one and selecting
the contractor

Australia The process is implemented in two stages: assessment the
contractor’s experience; Than, second, bargaining for a price
then occurs

Saudi- The lowest bidder 1s selected

Arabia. Turkey.

Canada,

Lithuania and

Iran

Figure 1: Table showing general approaches for contractor selection by country (Marzouk et

al, 2013)
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Figure 2: The publications on the topic of multi crteria decision making between 1990-2017,
(Siksnelyte, et al, 2018)




