The methods of optimization of the subcontract
1.Purpose
Nowadays, as the investment and size of a construction project become larger and the process of construction become more professionalized, the participation of subcontractors become more and more frequent. The participation of subcontractors is an effective method to ameliorate the construction industry. There are several common functions of the subcontractor, such as specializing in a precise area, cost profitability, spreading the risk, construction speed. However, with the appearance of subcontractors, the comprehensiveness of a construction project also emerge. So there are abundant studies concentrated on the administration of contracts to mitigate the negative impact of subcontractors. And this study will provide some methods and some administration strategies for optimization of the subcontract, and eventually, guarantee the productivity and the profitability of a construction project. And in this essay, I will cite three case studies from the dissertation of postgraduates in China, however, two of them are an international project which has used the UK contract system. In spite of that, I also refer to some materials from the online library of UWTSD.

2. The definition of subcontractors
2.1 definition
A professional contract administrator recognizes that a construction project cannot be done by ourselves, but we are totally dependent upon others. (Cook,2014,p.78 ) A subcontractor is a person in charge of a part of a contracted project given by the main contractor or the client. For example, a house-building contractor usually hires subcontractors to do some special projects, such as installing pipes, laying floors, making woodwork, and designing drawings. However, the contractor would receive an amount of money for the managing subcontractors.

2.2 categories of subcontractors
2.2.1categories of subcontractors in the UK and in China
There are three categories of subcontractors which are classified by the way they are selected in the United Kingdom.
1. Domestic subcontractor. This is a type of subcontractors who are selected by the main contractor without any influences from the client. Thus they are obliged by the main contractor.
2. Named subcontractor. This is a type of subcontractors, in some way, recommended by the client, but finally, are chosen by the main contractor. Attributing to that, the main contractor still needs to take responsibility for their construction.
3. Nominated subcontractors. This is a type of subcontractors are imposed by the client since there are some special portions of the construction which need some professional companies to complete. Consequently, they are obliged by the client rather than the main contractor.

Besides, according to the JCT Intermediate Building Contract (IC) ICSub/G, Sweet, and Maxwell, 2016, There are three types of intermediate Sub-contracts(2016), hence, we also could separate the subcontractors into three categories according to these Sub-contracts. They are the intermediate Sub-contract(some general construction tasks), the intermediate Sub-contract with intermediate subcontractor’s design(involved with design task) and the intermediate Named Sub-contract(some special or nominated construction tasks).

And the situation is similar in China,the only difference is that we do not have definition of nominated subcontractors in Chinese contract system, however, as we might use other contract systems such as the FIDIC Book or the UK contract system (the Oman Salalah Project(IWPP) mentioned below ), there are still subcontractor like nominated contractor who only obliged by the client. 

3 Methods of optimization the subcontract
In the analysis of the reconstruction and expansion of Xin An Quan project in Shan Xi Province, China, Yong Cui illustrates that “the process of the subcontract regarding that project has three stages: 1 subcontract plan selection stage, 2 resource integration stage, 3 subcontract management stage.”(2016) According to that, this essay separates the process of subcontract making into another three similar stages where we can exert different subcontract optimization methods. Firstly, subcontract pre-plan stages. Secondly, subcontract negotiation stages. And finally, subcontract management stages.

3.1 Sub-contract pre-plan
The main goals of that stages are the marketing analysis, the subcontractor analysis as well as the risk management. Thus at this stage, the main contractor or the client needs to analyse as exhaustive as possible, then using some scientific methods to make the subcontract strategies, quantitative or qualitative, to make the construction project more productive and profitable.
3.1.1 SWOT analytical method
SWOT analysis is a common framework which is used to evaluate a company's competitive position then help the company to make a business strategy. It is firstly proposed by Weirick, a professor of management at the University of San Francisco, In the 1980s. There are four elements in the SWOT analysis, strengths, weakness, opportunities, and threats. It figures out what an organization can and cannot do, and its potential opportunities and threat. Using this method, we can conduct a comprehensive, systematic and accurate analysis of the situation in which the company or project is located, as a result, the administrators can decide corresponding development strategies, plans, countermeasures, etc.

Chinese companies have already attended a great number of international construction projects. However, with the drawback of advanced management knowledge and insufficient experience of international projects, we got a huge loss in the foregoing period. But the Oman Salalah Project(IWPP) is a good success amongst the China-attended international project. “there are three subcontract methods during the project, the parallel subcontracting mode, the labour subcontracting mode and the construction general contracting mode” One of the researchers also the participants said, “ we used SWOT analysis to evaluate the future business situation of each mode, accompanying with the quantitative methods, then make the suitable subcontract strategy. Finally, we gain a huge success rather than another project, the highway project in Saudi, in which we lost billion.”(Shujian Chen,2015)

Obviously, the SWOT analysis and the corresponding quantitative method in this project contribute a lot, the eventual success of this project cannot achieve without the detailed SWOT analysis. Besides, there is a picture below shows the SWOT analysis.
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3.1.2 Amelioration of the subcontractor selection
It is a useful method for a company who have little experience in a new market. Because when a main contractor enters an unfamiliar market, there are a lot of potential risks existing for him. If the main contractor cannot handle the risk reasonable to mitigate the impact, he would suffer a huge loss, not only the loss of finance but also the loss of credit, those losses might lead to a catastrophic situation to the company.

And one of the potential risks is that the information of the local subcontractors is insufficient but the previous long-term panters might not be available or far more expensive due to some terms of the local regulation. Rui Wan recommends three methods in his research of Thailand Nakhon Sawan Natural Gas Pipeline Project “
1.extending the subcontractor resource rather only employing the subcontractor recommended by the client. 
2. Formulating a performance review for subcontractors. 
3. Cultivating the potential long-term partner. We could select the potential long-term partner since their active fulfillment and meeting the requirement.”(2015)

Besides, it not only a method for the subcontractor selection but also useful for construction equipment as well as construction materials’ researches and selection. When a company comes to an unfamiliar market, all these information could be used to alleviate the risk of a project. Moreover, these researches are fundamental and initial things for a companies’ long-term development in this area.

3.2 The subcontract negotiation stages
This is a stage in a period when subcontractors are already decided, but the construction project is not launched. During this stage, the main purposes with subcontractors are communicating then putting down to an agreement. In other words, different participants have different working speeds, processes and criteria, we need to coordinate the different participants’ working speeds, responsibilities, tolerance, etc. Then eventually come to the consensus, with the effort of that, we could avoid the unnecessary disputes during the construction process. Consequently, the whole participants could work more efficiently. 

During this stage, we need to deal with the conflict not only existing between the main contractor and subcontractors but also the conflict between subcontractors as well as the controversial part between the client and subcontractors. Finally, write the agreement made from this stage into subcontract terms which would propel the productivity of the construction project.
3.2.1 Refining the responsibility term
Contracts consist of words, figures and symbols which result in the key term, eventually, give rise to specific obligations for the seller and buyer. (Garrett,2010) And in the construction industry, subcontracts are sellers and the main contractor is a buyer. And we should make a suitable contract to protect each participants’ profits as well as control the quality of the construction project.

Firstly, to avoid the misinterpretation between contract makers, we should use a kind of expression which could be understood by each participant. Besides, key words have the most significant influence on the interpretation of the contract. Because of that, we should use key words involved by the industry standard. Garrett illustrates that “It is critically significant to choose the most appropriate key words and terms in government contracts because different words and phrases have massive meanings”.(2010)

Secondly, we also should specify the organizational responsibility as exhaustive as possible. Because when there are ambiguous terms existing, subcontractors might draw upon the gap to make profits for themselves which would cause the financial loss to the main contractor. Besides, with some emergencies which do not have a detailed term to illustrate who should take the obligation happening, the dispute would emerge between subcontractors or between the main contractor and subcontractor. Which eventually cause a negative influence on the whole project, and deteriorate the productivity of the construction team and the relationship between two participants. This situation always happens at the joint between two independent tasks. There are some methods to prevent this situation from happening. 
1. The main contractor help subcontractors form the executive department, via that department, to organize subcontractors’ work team. Because of that, it is unnecessary to order the massive labour team but only need to command executive departments, and get feedback of work from them.
2. The original reason for disputes between subcontractors is the unclear responsibility between departments, it is necessary to study the division of responsibilities between departments, and then hold a special meeting to discuss and cross-link relevant responsibility boundaries, and finally, the responsibility between departments are specified. (Rui Wan,2015)1.8 
3. Refining the responsibility of the main contractor’s departments. The pushing-off responsibility situation is indispensable in departments of the main contractor, so it is unavoidable to clear the responsibility between different departments such as the finance department and the contract department.
4. Organizing a temporary department when the emergency happens. As some emergencies which might not be mentioned in the previous subcontract, once they happen, the main contractor can organize the temporary department which recruits from subcontractors who are involved. And the main contractor would be in charge of this temporary department.

3.2.2 Smoothing the process
If one of the works in the project is procrastinated, the other projects would be influenced or postponed, which would influence the profitability of the whole project, then that would cause the extra cost of the project. However, if the process of a project is too intensive, then most of the construction work would drop into “burnout” mode. “ ‘burnout’ is a word that is used by respondents to describe the problem of overloading on the subcontractor site labour, most of the projects are finished quickly but not efficiently” described by Loosemore (2014). “The potential productivity of a project also has the implication of overtime construction and unexpected increase in labour” cited by Loosemore. ( Hornor and Duff, 2001 cited in improving construction productivity, 2014)

Besides, each participant has different resources, tasks and workforces, their respective tasks also need coordination. The empirical studies demonstrate that informal coordination, non-formalized and day-to-day direct coordination across sub-contractors happens during the execution phase in many inter-firm projects which leads to the improvement of project success. (Aagaard, Eskerod and Madsen, 2015).Thus, the integration of materials and information in the pre-construction stages which could enhance the quality of coordination during the construction stages also can eventually lead to project success. In other words, the coordination can start earlier in subcontracts making and negotiating stages. Moreover, the integration of information and materials before the construction stage could reduce the cost as well as alleviate the risk in the construction stage.

3.3 Subcontract management stage
This is a stage after the project starting to constructing. During this stage, the main aims are to control the quality of the construction and the productivity of the construction team. The task of the main contractor is Ensuring each task is fulfilled on time and avoiding unnecessary adventures or risks. And once emergencies happen, the main contractor should handle it with appropriate methods as soon as possible to shun the extension of the loss.
3.3.1 Using information management technique
Nowadays, the Building Information Modeling is developed rapidly and with the help of that, the construction industry becomes more productive. With the assistance of technique on BIM field, we could access the whole project information conveniently. Besides, the auxiliary technique can not only cover the process of the building but also can be used to administrate the workforce, subcontractors, materials and finance. Because of that, the information management technology is becoming a fundamental tool of construction management companies.

Generally, the exerting of information management technologies is throughout the whole project, and in the construction stage, they also have a significant function. They could be used as a tool to check the process of each task and facilitate decision making. They also could be provided as a tool to lag the fulfillment and performance of the subcontract. They could assistant the main contractor to audit as well as assess the risk and issue.

There is a lot of dominance of the information management technique which is mentioned by Yong Cui that “
1. Informatization is an important method to achieve integrated management of engineering projects. 
2. informatization can achieve scientific decision making which leads to reducing risks.
3. Informatization facilitates cooperation and promotes communication. 
4. Informatization can achieve dynamic control of the project.”(2016) 
And during a project called the Xin An Quan project in Shan Xi Province, the main contractor used the information management technique as a subsidiary tool to help their management.
3.3.2 Stimulation on innovation
“Researches provides significant evidence that the chance to innovate is directly involved with subcontractor productivity.” said by Loosemore, “However, subcontractors have scarce opportunities to contribute this improvement.”(2014) Especially the nominated subcontractor, that they might have more efficient and professional insight on their tasks. In spite of the nominated subcontractor, some proficient subcontractors might have an insightful view of the construction. If we could give them a chance to contribute to the project, that might bring a margin profit. Moreover, this mode would urge the enthusiasm of subcontractors, consequently, make them more productive. In a word, do not impose too much discipline on subcontractors.

Besides, there are some other methods to encourage the initiative of the subcontractors. For instance, the incentive measure with additional money. Which stipulates the excellent performance would receive bouns while the performance does not meet the requirement would deserve the penalty. This measure not only stimulates the enthusiasm but also deter the default of subcontractors. 
3.3.3 Meetings
The periodical meeting is an effective way to gain feedback from subcontractors, then take it as a reference for the following plan. And it is also a suitable method to impose an effective control on the process of the building. Continuous meetings with subcontractors allow management the opportunity to consistently display anticipations which can enhance quality and productivity on the project in the following projects. That was written by Christopher (QIA Excellence Gateway, 2008 cited in 2009).

With the periodical, the main contractor can have a dynamic control of the project, ensuring the process of the construction project is on the planed trial which can prevent the whole construction project from the catastrophic risk. It is a guarantee of the profitability of the construction project.

In spite of that, the periodical meeting also provides an opportunity for subcontractors and the main contractor to coordinate and negotiate, consequently, lead to the consolidation of the success of the project. However, the meeting should only be concentrated on issues emerged and reasonable solutions, rather than be provided as a chance to entertain. In other words, the main contractor should make the meeting as efficient as possible.
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