Supply Chain Management

CHAPTER 1: BACKGROUND RESEARCH

1.1 Introduction
Successful construction relies on the contractor effectively bringing together a diverse range of trades and suppliers. The relationship formed from this task in can sometimes be described as a temporary organisation in itself. Within this organisation, diverse and complex relationships are formed and integrated into a web of contractual agreements. Due to this bond, it is often very difficult to maintain a relationship without misunderstanding or miscommunication. Often relationships dissolve due to companies protecting their stake in this contractual web.

This paper discusses how relationships are maintained using real-life case studies. It examines the implementation of supply chain management and how it can be used to identify and resolve problems, create better relationships and the understanding between trades and suppliers of services for construction projects, depending on the specific project delivery method used.

The research of this topic was prompted because the practice of maintaining long-term relationships is not generally considered a priority in Australia. Consequently, many potential benefits of such relationships are not widely taken advantage of. The idea of documenting and maintaining subcontractor records was used as a basis for a questionnaire survey of five Australian building contractors and their direct subcontractors.

In the Australian business environment, commercial pressures tend to reduce the weight placed on a successful working relationship. This is confirmed by demonstrating commercial factors and considered more important than relationship-related factors in the selection process.

However, the gap between these two factors does not appear to be significant. It is our aim to compare our results and those prior researched internationally that generally show that contractors who are in a mode of recording relationship information with their subcontractors have mainly experienced indirect benefits such as effective communication, less conflict and risk. Far fewer claim to have experienced lower costs or shorter times. (Karim, 2006)

Most of the work in Australia is done by subcontractors as the main contractors rely on a large number of outsourcing of work. As much as 90 per cent of the construction work is carried out by a variety of subcontractors while the main contractor tends to focus on management and coordination. Furthermore, a large number of the subcontracting firms are small because the contractors tend to employ pyramid subcontracting by using multiple tiers of subcontractors. In Australia, for example, 94 per cent of construction trades employ fewer than five people, and less than 1 per cent employs more than 20 people (Commonwealth of Australia, 1999). As a consequence, most of these firms simply do not have the resources to adopt modern principles of quality management although their smaller size does provide them the flexibility to be able to adopt innovative methods. Further complications arise because the subcontractors are contractually obligated to the head contractor, whereas the construction process flows from one subcontractor to the other, as shown in Figure 1 (Karim, 2006).

These problems, combined with the fact that the head contractor has the ultimate responsibility to deliver quality at a competitive cost, make it necessary for the head contractor to manage the supply chain effectively. Approaches such as partnering and joint venturing have been introduced to overcome these problems. Unfortunately, though, the uptake of these concepts by the construction industry has been quite slow and is still in its early stages (Love et al., 2004). As a result, the development and use of basic tools such as objective methods of performance measurement can be valuable for both short-term problem resolution as well as long-term strategic decision making. To this end, collection, analysis, and appropriate presentation of defect related data is essential.

The industry is made up of a complex set of relations. Large enterprises take on the role of project managers usually contracting or subcontracting to specialised and generally smaller enterprises for particular parts of the job. Each job brings with it a new configuration of relationships within the work site. In addition to this the workplace itself is physically in a constant state of change. The changing workplace relationships and the pressure to review and update old work practices inevitably create new configurations of problems (Crowley, 2000).
1.2 Research Objective

To discuss the relationship that exists between the parties involved within different methods of project procurement. The parties specifically being: client, contractor and subcontractor.
1.3 Hypothesis
Our prediction is that the extent of relationship that exists amongst parties is not affected by changes to the way in which a project is delivered.
1.4 Scope
adjust

Interview 5 companies, contactors and subcontractors

From the 1 questionaries acquired deduce ur conclusions. And compare to current information available through journals and our literature review.

One of the minor concerns of this research concerns how disputes are resolved when differences occur and in turn how that effects future working relationships.
1.5 Limitations
Very limited batch of questionnaires, Australian construction is still very distant from the methods of supply chain management.

CHAPTER 2: LITERATURE REVIEW

2.1 Introduction
Supply Chain Management (SCM) has emerged as one of the primary factors in determining competitiveness of today's construction industry. In today's construction industry, organisations have soon seemed to realise that competition is no longer dependent on the capabilities of individual suppliers but on the capability of tightly integrated SCM. The need to develop relationships in the supply chain is an imperative facet to improve the understandings of construction projects. This is so, to further make a firm stance in the construction market and the structural characteristics of the market. Thus, the central thesis of this paper is that the research has been undertaken to endeavour the understanding of SCM that is needed to combine the elements of processes, implementation, integration and maintaining, with understandings of the industry forces and constraints.
2.2 Literature Review

2.2.1 Perspectives of Supply Chain Management
It is suggested that the construction industry has been slow in implementing or could be reluctant to exploit the concept of SCM (Love et al., 2000), in comparison to retail and manufacturing where they have been quick to realise that SCM has the benefits of maximising the business process in terms of efficiency and effectiveness through internal and external organisational relationships. In today's competitive construction industry, it is important that construction companies offer the best price to their client and therefore the need arises to seek alternative supplier/contractor to perform the works. However this is considered accordingly due to the temporariness of project and the one-off project specific to be the major cause of such an implication (Akintove et al., 2000).

To better understand the concept of SCM Vollman et al. (1998) has suggested that construction SCM should be seen as an integrated framework to assist in managing and co-ordinating the chain from conceptual idea to the finished project to its intended client. While there are many individuals in the construction industry that may claim to fully define SCM, there is no such definition that exists specifically related to construction, however the following has been made known:
"... the network of facilities and activities that provide customer and economic value to the functions of design development, contract management, service and material procurement, materials manufacture and delivery, and facilities management" (Barker et al., 2000).

If the construction industry is to move from an adversarial environment to one that is founded on collaboration then it should openly embrace SCM (Barker et al., 2000).


The construction industry organizations have consequently soon to realize that the utilization of SCM in their organization could be of great benefit both financially and efficiency. Further evidence has been collated by Pearson (1999) reporting that SCM has replaced partnering in the UK construction industry, which clients and contractors use SCM marginally as part of their business strategy for procuring their projects. It has been noted that SCM is a growing protocol as such that needs to be implemented into any project to ensure that the project is delivered within time and on budget and to assist in the relationship characteristics of the parties involved.

Furthermore, Pearson (1999) explains that these clients and contractors have reduced their supplier base, as established relationships have developed with suppliers, organized training programs and further developed systems for rating supplier's performance on quality, efficiency and price competiveness. This positive aspect of SCM is of great benefit as it allows continual business and in turn better pricing competition. Structured and efficient communication will also be developed through SCM to allow better design and development to be achieved for each and every project delivered.
2.2.2 Procurement Selection
In determining the appropriate procurement method there is no "better" method than others for an individual project, however no one procurement method is likely to be better than others for any project (Love et al, 1998). According to Gordon (1994) he suggests that selecting an appropriate procurement method could reduce construction project costs by an average of 5%. However, while the selection of the procurement method may have this effect there are many grey areas that need to be considered before making this judgement. Consequently, the selection of the "better" procurement option is impracticable, as client and project characteristics differ and the needs of the project characteristics will not be the same.
2.2.3 Links between supply chain management relationships
Supply chain usually refers to the links between a client and contractor or contractor and Sub contractor, which can be looked at as a buyer-supplier relationship. The parties involved within a project or participating some way or another are all involved in the supply of resources for that project, hence the supply chain. As stated by Chandra and Kumar, (2001), a supply chain can be looked at as a complex web of information systems, operational activities, and management techniques that exist amongst entities that maintain relationships of varying strengths with one another.

Understanding the role of SCM can be a hard process, however there are different areas within a supply chain process that distinguishes different levels of the chain. Giunipero and Brand, (1996) defines several levels of SCM that can be distinguished as, including initial partnership (e.g. building good relations with suppliers and distributors), logistics management (e.g. implementing and controlling the flow involving all actors in the chain), and "genuine SCM" (e.g. continuous improvement of all aspects of the entire chain).
2.2.4 Influencing factors i.e. client or contractor/subcontractor
There are many influencing factors involved in construction when supply chain management is used and a primary issue that often arises is between the client and head contractor. It is hard to determine what the client wants in order to be satisfied with the end result of a building and the means by which those buildings have been procured. Every party involved in the relationship circle must be confident about what everyone's needs and wants are and most importantly to evaluate the client's criteria and objectives. Conventional procurement selection criteria are based around the concepts of time, cost and quality (Rowlinson, 1999).

Usually clients with many years experience within the construction industry are able to select a procurement approach that has worked for them before, or one that they know will be suited a particular project due to previous knowledge in similar projects taking into account prioritized objectives and their attitude to risk (Mortledge et al., 2006). However clients with less experience in the developing world need to seek advice from professionals who can set them in the right direction and assist them through the process and selecting the right method.

Mortledge et al. (2006) states two appropriate procurement strategies when choosing the correct delivery method for a project. These are:

Analysis - assessing and establishing priorities for the project objectives and attitude to risk.

Choice - considering possible options, evaluating them and selecting the most appropriate.

The process in selecting the correct procurement method involves more than just establishing a contractual relationship between certain parties involved in a project, it involves a unique set of social relationships, which forms certain advantages within an alliance of competing interest groups. Conflicting goals and objectives of power within a project team are often the principal conditions for triggering adversarial relations (Love et al., 2004).
2.2.5 Supply Chain Management Implementation
The introduction of SCM in construction can be seen as a contributing factor to the revolutionising industry. The integration of SCM will also help promote and better perform procurement approaches that have been noticeable in the construction industry for many decades. The relationship between clients, consultants, contractors and subcontractors can integrate into SCM to better enhance the organisations efficiency and effectiveness. However, inevitable change and emergent means that different procurement methods have to be implemented to ensure that each project is delivered to the clients needs, this is evident as a number of alternative procurement approaches and forms of contracts have emerged since the 1960s in response to the changing needs of construction's more informed clients (Edum-Fortwe et al., 2001), and as a growing realisation route (Ball, 1988).

The initiation of the revolutionised procurement methods have been put into practice to further mitigate the impact on both the clients expectations and the delivery of projects on behalf of the construction organisation. These alternative procurement methods, which include 'two-stage competitive tendering', Design and Build', 'Management Contracting' and 'Construction Management' represent some differences in relationships, roles and power between the design and cost consultants and main contractor, and between the main or managing contractor and the specialist and trade subcontractors. These added features or advancements if you would like, give the construction organisation flexibility to how the project is commissioned to handover, however this may also work in favour of the client where the procurement selection may favour one particular actor and not the other.

SCM implementation varies according to the type of project and procurement process at hand. However, regardless of the difficulties associated with the procurement process selection, there are several methodologies, tools and models that have been developed and introduced into the construction industry to implement SCM and selecting an accurate procurement process. These approaches usually range from simple (Franks, 1990) to complex (Luu et al. 2005) and the range in selecting the correct procurement system is so large and projects are becoming very complex that the selection process needs to be carried out in a closely controlled way within the framework of the clients overall strategic project objectives (RICS, 2000)

Often there are many stakeholders that need to be involved in the selection process and decisions are dependent upon the interaction of many variables that incorporate a high degree of subjectivity and intuitive judgment (Mortledge et al. 2006).

There are many procurement selection methods when choosing to construct a project and clients are faced with the challenge for selecting the right procurement method. In order to determine how and why clients select a procurement method, a research has been conducted by Peter Love, Peter Davis, David Baccarini, Geoff Wilson and Robert Lopez, which include case studies and questionnaire surveys.
Factors considered in selecting a procurement method
An appropriate procurement method for a project will depend on several project characteristics including the factors that impact upon its delivery and desired risk allocation (NSW Department of Commerce 2006). This will provide value for money, manage risk and meet project objectives. As can be seen in table one below the characteristics of several Queensland and Western Australian construction companies describe a number of selection criteria which was gathered by Peter Love, Peter Davis, David Baccarini, Geoff Wilson and Robert Lopez (2008).

The information gathered above identifies the criteria of project value; project complexity, location, client factors and political considerations were identified by both sectors. However project time and cost risk profile, market forces were unique to QLD where as project type, stakeholder integration and industry culture were unique to WA.

The reason for these differences were due to QLD focusing on their procurement selection policy document and as a result it was found that the factors identified by the focus attendees in QLD are either driven or guided by this particular document therefore making a more structured process than those factors identified in WA. WA formed more of an implied process in choosing the correct procurement process for each project procured by the client.
Process used in selecting a procurement system
It was also found that traditional lump sum was the most commonly used by both states when delivering a project. The results showed that around 95% of projects delivered in WA, and around 90% of projects delivered in QLD, in the last decade have been procured using traditional lump sum. The findings also revealed that not only was this method the most common, but also the default option for both states. QLD also revealed that their working procedures are either driven or guided by their own in-house document. The table below outlines why traditional lump sum is popular in each state.

In order to stay competitive in the construction industry, innovation is the main characteristic that the organisation must posses. SCM can be seen as an example of evolutionary and cumulative innovation, which is often described as originating from internal programmes aimed at improving overall effectiveness. (New and Ramsay, 1997; Harland et al., 1999) Overall effectiveness is the key ingredient to managing the project to be delivered on time and within budget.

Greater effectiveness in a construction organisation not only allows smooth handover of projects but also allow the organisation to deliver a quality product reflecting on the organisations mission and goals. Furthermore, it can be seen as a set of practices aimed at managing and co-ordinating the whole supply chain from raw material suppliers to end customers (Vollman et al., 1997) and which develop greater synergy through collaboration along the whole supply chain. Thus, the suppliers working with close relationship with the purchaser to maintain an effective work ethic in achieving the same objectives and form a sense of trust to repeat business in the future.

The significant emphasis on co-ordination and integration is strongly linked to the development of more effective and longer-term relationships between buyers and suppliers (Spekman et al., 1998; Kosela, 1999) allowing these new types of relationships to utilise resources more efficiently through the whole supply chain. Thus, closer relationships will, as mentioned build the trust and ensure that further works can be negotiated in terms of price and delivery times. In addition effective and efficient characteristics of the construction organisation can pass the savings on to the client through the supply chain, having achieved this relationship between the above-mentioned actors.

Although the integration of SCM can be a long and complex process it forms an imperative procedure in the way the organisation handles its resources to minimise waste and better performance standards in delivering the overall project. SCM can also be seen closely dependent upon the ability to create, manage and reshape relationships between individuals, organisations and networks within the supply chain (New and Ramsay, 1997; Spekman et al., 1998; Harland et al., 1999). This procedure demonstrates the shared responsibilities required from internal structures to external linkages and organisation processes to successfully deliver the required project.
2.2.7 Subcontractor relationships
Disputes often arise due to poor planning and lack of coordination between the clients, contractors and subcontracts. To minimise disputes, the project team will need to ensure that all systems are put into place to overcome project deviation causing disputes to avoid delays and disruptions. Having said this, it is imperative that when disputes arise they are dealt with efficiently and effectively so they are minimised to avoid further costs. Thus if they are not attended to they could 'boil over' and mediation may be involved. In deriving the most productive remedies to reduce disagreements and to ensure the constant flow of works, traditional approach to project planning needs to be re-examined (Koskela, 2000).

By re-examining the current practice of project planning, better two-way communication must be committed to, as well as pre-existent relationships. The manner of which instructions are delivered and perceived may be interpreted differently and therefore consideration must be given when giving an instruction or informing people what needs to be done. However, Ballard and Howell (1997) have suggested that "did" to "should" be implemented in conveying instructions, to avoid misunderstandings by persons involved and carrying out the task correctly. The increasing pressure of falling behind on a project and trying to gain back time is often the perfect catalyst to errors arising and therefore that specific chain needs to be implemented to minimise the delays impact. So establishing the work environment begins by learning to make and keep commitments to doing what should be done, only to the extent it can be done (Howell et al., 1993)

Having previous relationships and working closely with subcontracts enables the client/contractor to determine the resources needed and the level of communication required to effectively portraying what needs to be done (Ballard, 2000). If what should be done is addressed instead, then the site personnel may automatically keep asking this and cause uncertainty and cause unproductive work.

Supply Chain Management can be looked at as a network of companies that are responsible for carrying out different parts of a project development (Harland, 2006). On Large to medium scale projects, this can be very complex since there are hundreds of organizations involved in a large project.

The diagram below outlines the main elements of a typical construction supply network, with the main contractor at the hub of the network. The network primarily focuses on the supply relationship between main contractor and the material suppliers and the production subcontractors.

Supply Chain management associated with large construction projects have saved hundreds of millions of dollars while improving customer service (Amtzen, et al,1995), while poor supply chain management within a project has shown to increase project cost by almost 10 percent (Bertelsen, 1993) and increased project duration.

A typical construction network is usually exclusive to a specific contract; however it is common for some favored sub contractors to be used repeatedly by a particular head contractor.

SCM is designed to reduce sources of doubt through the key partners in a supply chain.

Having said the above, SCM is concerned with the following clusters of sources of uncertainties within the construction industry:

1. Design: This includes selecting and developing a suitable design that meets the client's requirements and communicating the final design product to the main contractor.

2. Project Deliver: This includes selecting the right contractor and contractual arrangements (competitive tendering, incentives, time/cost penalties, etc.).

3. Construction: this includes selection of subcontractors and suppliers, scheduling, and resource, material and logistics management.

4. Information Management: This includes project information demand and supply (information transparency, flow, acquisition, availability and sharing). (Mahbashi 2007)

Cherns and Bryant, (1983) mention that the construction industry has been relatively slow to adopt the SCM concept, which has been successfully embraced in other industries, this may be due to the sole context in which SCM collaboration must be applied, i.e. an organizational structure consisting of individual elements in the nature of a company, termed: "the temporary multiple organization". For Cherns and Bryant (1983), the two most important aspects of the industry are customer specificity of the final product and the involvement of numerous value-adding organizations.

The diagram below shows the key supply chains that are involved in the delivery of a typical project. The diagram puts forward that the supply chain is quite simple but the reality is fairly different.

During the construction process, the end customer will appoint the construction firm and professional services where needed. Within the generic supply chain, the construction firm plays the major 'integrating' role for all upstream supply chains. However, it should be noted that there is high degree of subcontracting within the industry and is further increasing the problems associated with contract negotiations as there is another party in the supply chain who is attempting to earn margins to the detriment of other firms.

For each individual element of a construction project there will be a requirement to source from the respective labor, materials and equipment supply chains.
Trust based relationships
The parties involved in a construction supply chain must have self-assurance and trust when it comes to dealing with each party involved in a project. Chopra et. al.,(2001) suggest that a trust-based relationship is seen as an important development in a supply chain and sees a trust relationship as initially involving a leap of faith by the involved parties resulting in an atmosphere of dependability between these parties.

An important facilitator of trust relationships is the ability to consider the implications of their actions on the objectives of other members. Trust is also seen as an important requirement to enable other forms of integration, such as shared information systems and operational optimization between the trading partners amongst a supply chain.

A questionnaire was prepared by Dr. S. Assaf and Majed Mahbashi and distributed to medium and large contractors, which consisted of a 4-page questionnaire, accompanied by a covering letter. The questionnaire contained 12 short questions with a definition of SCM which helped the firms better understand the concept and more accurate answers were given.

The companies were asked to provide their opinion on how important supply chain collaboration and management is to their business. Only 9% felt that SCM is of critical importance; another 73% rated it important. Eighteen percent (18%) feel that it has either limited or of no importance. The clear majority (82%) regarded SCM as; at least, important to their organization, this suggests that the industry appreciates the management challenge. However when conducting our own questionnaire the majority of companies answered this particular question with a negative answer saying SCM is not necessary for organizations and it does not play a big role in the Australian Construction Industry.
2.2.8 Limitations and implications of supply chain management
Just like any implementation of a new system or framework system, limitations and implications are inevitable. Thus the proposed SCM model has taken a back foot in construction as such to integrating design and production processes. Such areas are in need of further development before SCM can be applied in a construction industry environment. Areas that are in need of further research and understanding include:

The legal constraints and issues pertaining to the allocation of risk and accountability, specifically in the design aspect liability in construction projects need to be accounted for. According to Gaafar and Perry (1999) the extent of liability is not necessarily dependent on who is responsible for what, but rather who accepts the responsibility. Consequently further investigation is required to analyse the implications of adopting a updated contractual system proposed to interact with project SCM model.

The issues surrounding the selection of project teams if a public sector client were to employ the proposed SCM framework, thus the public sector client are conflicted upon by public accountability to the issues relating to integrity need to be examined fully so that the minor details are established. In addition, there is very limited information regarding the SCM framework and therefore a wider population group need to be sought to gain feedback on the suitable implementation in the construction industry specifically aiming towards the project supply chain.
2.2.9 Benefits of partnering
One of the major selection criteria of procurement contract type is price, however it is suggested that they are not utilised in today's construction industry as they diminish the flexibility of designers and contractors to envisage better options to increase their performance. Moreover, traditional price-driven selection procedures are considered to be ineffective, when used to ensure that clients procure their buildings for the least possible cost for a lesser best product (Holt et al., 2000; Walker et al., 2002).

Generally, contractors are selected on weighted pre-qualification criteria, which qualify that contractor on previous works, price competitiveness and contract negotiation (Wong et al., 2001). Therefore the contractor with the highest weighting for the criteria will be selected as the preferred contractor/ subcontractor, a fee would be negotiated on contract terms to perform the works. In addition, incentives such as repeat work can be used a cost savings as relationships have been developed therefore providing better prices leading towards better level of service. By using the same project team member where possible, creating a 'partnering culture' formed upon cooperation and teamwork (Li et al., 2000). Thus, this will have a counter effect, where team members will have the opportunity to endeavor on others learning experiences and develop new skills and capabilities to add to the existing competent project team.

Studies that have been performed in Australia in relation to construction procurement processes have used the NEDO (National Economic Development Organisation) (1985) criteria in an attempt to develop a procurement selection framework (e.g., Love et al., 1998; Tucker and Ambrose, 2000).

Since the selection of procurement system is influenced by client characteristics (Moshini and Botros, 1990), project characteristics (Ambrose and Tucker, 2000), and the external environment (Alhamzi and McCaffer, 2000), procurement selection criteria representing the constraints imposed on the project should be considered before a decision is made.

The major issue for clients when selecting the right procurement process is identifying the right criteria for the project, however projects are never the same and are different in nature. Client's needs are also constantly changing as the needs and wants of buyers change due to internal and external demands.

The selection of an appropriate procurement method can be effective in mitigating the risks inherent in a project. Hibberd and Basden (1996) suggest that a contractual arrangement should initially be selected so as to take into consideration how risk would be transferred between parties, this will determine the characteristics of the procurement method which will in turn fulfill the client's wants and needs. What is also important is the contract itself will assign and allocate the risk and responsibilities of parties involved in a project.
2.2.10 Fragmentation in construction relationships
Mohamed (2003) have outlined the separation of design and construction, lack of management and integration between various functional disciplines, poor communication, etc., these are the important impact factors causing performance-related problems, such as low productivity, cost and time overrun, conflicts, and disputes.

Palaneeswaran et al. (2003) has found that there are weak links in SCM. These links include:

* Poor relationships between client and contractor

* Insufficient recognition risk sharing and benefits

* Fragmented approaches

* Biased attitudes

* Prime focus on bid prices with inadequate focus on life-cycle costs and ultimate value

* Limited communications

* Minimal interaction that promote sustainable long-term relationships (get the job done and leave)

These points outlined by Palaneeswaren et al. (2003) suggest that our construction industry today are faced with critical issues that need to be looked at in more detail to overcome these weaknesses in future projects. Our questionnaire clearly backs these points up as the problems mentioned above were also brought up in our meetings held with our four building contractors. However most builders said they were not overly bothered by poor SCM since most projects met the client's objectives at the end and that to them was the most important factor.
2.3 Conclusion
This literature review has demonstrated there is significant awareness of the importance of SCM and its main objectives to the construction industry. SCM may help construction overcome the 'fragmentation and adversarial culture, improve its relationships and better integrate it process' (Saad et al, 2002).

However, SCM integration into an unfamiliar construction organisation without prior management systems, it could be difficult to adapt due to its diversity and understanding. This was found as Managers were hesitant or unwilling to rationalise their supplier and customer bases, to establish a clear common purpose and exchange information openly, which can be seen as reluctance to adopt Supply Chain Management relationships into their construction organisation.
CHAPTER 3: METHODOLOGY

3.1 Introduction
This chapter introduces the research methodology adapted for the thesis. The following will provide insight into the logic, reasoning and interpretation of the research method used to collect the primary data. This chapter will also present the way the collected data is to be analysed.
3.2 Data Collection
Qualitative data was determined to be the most effective type of data collection for this thesis as it 'seeks to understand a given research problem from the perspectives of the local population it involves.' (Family Health International)

Qualitative research consists of an investigation that:

- seeks answers to a question

- systematically uses a predefined set of procedures to answer the question

- collects evidence

- produces findings that were not determined in advance

- produces findings that are applicable beyond the immediate boundaries of the study
3.2.1 Questionnaire
The data collection method chosen was a questionnaire with questions generic to all those interviewed. The reason for this is that 'questionnaires are optimal for collecting data on individuals' personal histories, perspectives, experiences and business techniques.' (Family Health International)

The reasons for selecting this method of collecting data were:

- Ease of analysation - Generic questions make it more efficient to assess and evaluate responses.

- Time constraint - Questionnaires allows for a large amount of information to be recorded in the time frame set for the course.
- Familiarity with questionnaires - Most people have completed a questionnaire, making the procedure a familiar one.
- Creates openness - encourages people to expand on their responses to give

in-depth answers.

- Reduced bias - The interviewer cannot interfere and be seen as one sided resulting in a non-bias questionnaire response.

- Less disturbance - Participants can complete the questionnaire in their own time.

The disadvantages of this method:

- Low response rates - possibilities of not receiving results.

- Not suited to some people - For people who struggle with literacy may not be able to fully complete the questionnaire. Common within the Construction Industry.

- Inability to query responses - Less flexibility allowed regarding the response format. (Walonick 1997)

- Fewer people studied - collection of qualitative data is generally more time consuming that quantitative data collection and therefore unless time, staff and budget allows it is generally necessary to include a smaller sample size.

- Less easy to generalise - because fewer people are generally studied it is not possible to generalise results to that of the industry. Usually exact numbers will be reported rather than percentages.

- Difficult to make systematic comparisons - for example, if people give widely differing responses that are highly subjective.

- Dependent on skills of the researcher - Our group have no prior experience in research.
3.3 Choosing a Sample
The population for this thesis refers to the Construction Industry as a whole. This includes but is not limited to; labourers, tradesmen, builders, administrative staff, consultants, suppliers, manufacturers and academics. The theoretical population would be all construction related workers across Australia but the accessible population is only those that the research students have access to through employment and university.

One student works for a commercial building company, another works for a commercial structural subcontracting company and another works for a domestic home builder. The fourth student studies full time and interviewed fellow fourth year students from the Property & Construction School at RMIT University.

The student's accessibility to industry based people enabled our sample frame to be those who work directly with each student's respective employer (and university). A sample was chosen and the questionnaire was distributed. The sample was maximized to our ability to achieve greater accuracy. 'Bigger samples reduce the errors and provide more diversified views of population (Walonick 1997).
3.3.1 Distributing the Questionnaire
The questionnaire was delivered to the sample via Aconex (an industry correspondence system) with a cover page. To maximise the quality and quantity of responses a cover page was included. The cover page included the following:

- Statement of sender

- Outline what the purpose of the survey is and why their response is important

- Explain how answers will be treated with confidentiality and anonymity

- Provide clear instructions as to how the questions should be answered

- How to return the questionnaire and by what date

Following sending the questionnaire, all samples were phoned to ensure recognition. It is common knowledge that the industry is fast paced and in order to get things done, verbal communication is a must.
3.4 Explanation of the Questionnaire
The following questionnaire was created to attain the necessary primary data for this research. The questions have been set out to identify the type of work and the nature of the respondent to begin with so that the following responses can be later analysed according to the different categories of respondents.
1. What is the nature of your firm? (E.g. Contractor, Subcontractor, Consultant, etc.)
The introduction question provides reasoning behind the following questions. It allows the research analysis to categorise the respondents.
2. How many employees does the company have?
25 or LessMore than 25 and less than 250More than 250
This question presents us with the size of the company to allow us to categorize respondents in chapter four.
3. What is your position and your duties?

Question three will let us understand the views of numerous employees, as well as the duties they perform.
4. How long have you been within the organisation?
The answer of this question accompanies the response to question three and gives an idea of responsibilities held in relation to time with the one company.
5. What was your path into the industry? (E.g. Degree, Diploma, Apprenticeship etc)
The answer to this question will hopefully provide insight into the future opportunities of undertaking a certain path by matching them with the responses to questions above.
6. What is your understanding of supply chain management?
The answer of this question will prove how popular SCM is within the industry in Melbourne.
7.Please indicate which procurement methods at present are the most important from your organization and why certain methods are preferred. (Ranking 1 as most important).
- Fixed Price Contracting

- Design and Construct

- Construction Management

- Alliance

- Joint Venture

- Public Private Partnership (PPP)

The answer will give a direct result of which delivery methods are preferred for certain types of companies.
8. What procurement methods are you currently involved with within your company? Has it affected the way in which you work with different subcontractors or would you say it has no effect towards the different parties involved in the project?
Fixed Price Contracting is the traditional project delivery method, and indicating otherwise will allow us to analyse any effects on business behavior.
9. Would you say that the way in which a project is delivered reflects on the relationship between client, subcontractor and contractor?
Only allows for a yes or no answer, providing knowledge on different project delivery methods and if they effect the client differently or not.
10. Apart from being the lowest bid, what other factors exist when tendering? (i.e existing relationship, quality of work, location, existing plant, reputation).
This question aims to gain information in final tenders from various perspectives.
11. Is continual work with on going sub contractors/ contractor a priority or is it purely price based?
The response to this question will see if the view is different or not throughout the industry.
12. How are disputes resolved when differences occur? And how can that effect future working relationships?
This response will accompany question eleven and aims to find out how different types of dispute resolutions affect working relationships.
13. Does your organisation have a strategy to maintain and review subcontractor relationships? If so, who is responsible?

The answer to this question will show how important contractual relationships are and at what level is it effectively employed.
14. Does the duration of a project (i.e large scale projects) potentially allow closer bond between parties or can it have the reverse effect. (i.e disputes.)
The aim of this question is to see what relationships exist in different types of projects.
15. Is safety important to your company? Would you prefer to transfer these risks to others? In what contract can you do this best?

The response will show how different companies deal with safety in contractual ways.
16. Has the situation occurred where a contract needs to be terminated? Under which type of contract was it? Who was to blame? Will networking with the party cease?
The response will show what type of contract delivery method welcomes termination most.
3.5 Analysis of Findings
The analysis of findings is explored in chapter four. Attached is a matrix of the questionnaire findings which will be compared to the secondary data collected in the literature reviews in chapter two.
3.6 Conclusion
This chapter presented the methodology of the primary research. A questionnaire format was set out to encourage sample response and to provide insight into the different relationships that exist between contractual parties during different project delivery methods. The logical design used allows for responses to be easily analysed in chapter four to ensure a comprehensible and systematic research.
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CHAPTER 4: DATA ANALYSIS

4.1 Introduction
This chapter presents and analyses the responses from questionnaires filled out by 12 participants. A summary of the questionnaire results has been compiled into a response matrix (Table 4.1), with the full responses accessible in appendix ?. The questions explained in chapter 3 were designed to provide closure to the hypothesis presented in chapter 1. The analysis of the results is further discussed and compared to the secondary data from the literature review in the following chapter.
4.2 Analysis of Results
The primary responses acquired from the participants have provided a solid base to carry out the analysis achieved by the research objective. When comparing the answers to the questionnaire certain trends have been identified.

Firstly it was found that a candidates path in the workplace i.e. diploma, degree or an apprenticeship has absolutely no bearing on their understanding of supply chain management in an Australian context. For example, when asked about the understanding of supply chain management in Australia, 7 out of 12 participants stated that the basic concepts of the terminology were understood in a general context but at the same time the majority of respondents leaned towards the view that it was not an effective management system in their experience for the nature of the Australian construction industry. The views of respondents can be summarised with Participant-1's (Chief Estimator) statement: 'Not effective in my 10 years of experience with the company'.

According to our responses it is generally agreed that presently, there is no definitive answer to what an organisations most important procurement method is. According to 12 out of 12 participants, whether the delivery method is Lump Sum, Design and Construct, Construction Management, Alliance, or a PPP; they are all equally important in their on sense and each presents a different perspective when it comes to working relationships. Likewise all the participants agreed that project delivery is unique in every instance and certainly reflects on client - subcontractor - contractor relationship. Such is the opinion of Participant-4: (Contract Administrator): 'Different projects have different clients, requirements, project parties etc, and hence different contracts apply. In relation to procurement fixed lump is the cleanest, simplest and preferred method'. Taking that into consideration when asked to specifically rate procurement methods from most important to least important, overall Lump Sum contracts stand out with 6 out of the 12 choosing this method. Furthermore it is clear that when comparing the results of Contractors and Subcontractor responses as a whole, it is evident that contractors have no particular preference but subcontractors clearly opt for a contract that has an aspect of price certainty and firm a responsibility strategy such as Lump Sum.

In order to achieve the objective of this research, i.e. to determine whether varying procurement methods impact or alter subcontractor - contractor relationships. We set out to establish whether the way in which a project is delivered reflects on the relationship between parties. As our initial prediction was that relationships are not affected by changes to the way in which a project is delivered. 11 out of 12 respondents answered that yes to a certain extent relationships are inevitably manipulated by the way in which a project is delivered. Such is the view of Participant-2: (OH&S Representative): 'Absolutely reflects on the outcome'. In addition to this, a comparison of delivery methods and their effects on relationships is made by Participant-6: (Contract Administrator): 'Lump Sum equals disputes and fights for profit; Construction Management equals an easy going environment; and Design and Construct equals a more reserved and risky approach'.

One of the most important factors that need to be considered when a relationship is dissected is inevitably the price factor. Is lowest price the ultimate decider when tendering or do other issues come into play such as existing or prior relationships, quality of work, the project location, existing plant or past and present reputation and/or perception. A decisive 12 out of the 12 respondents agreed the lowest bid is crucial but more important is a balance of all of the above. Participant-3: (Site Supervisor): 'reputation, quality and relationships go together' and as explained by Participant-7: (Contract Administrator): 'all those examples are critical in winning work beyond price alone'. A further example is that of Participant-1 (Chief Estimator) who replied: 'Price is key' but only when in combination with all other stated factors. This concludes that price although crucial is by no means ever the only player in decision making: 'The paramount factor is the balance between the confidence in the subcontractor to deliver, and the commercial aspects, ie, lowest price. In my case the aspects and factors that determine confidence and the commercial aspects are presented to management in a spreadsheet or vetting sheet, and a decision is made from there.' Participant-4: (Contract Administrator).

Participants were further asked if continual work within existing relationships was a priority or is the decision simply price based. Only 1 of the 6 contractors and similarly 1 of 6 subcontractors stated that price is more important that continual work. The rest of the results were a mixture of the balance of both price and continual work (4 out of 12 respondents) and continual work being a priority (4 out of 12 respondents). Participant-9: (Director) is adamant that price is never a factor 'Never price based as everything is negotiable - quality, ability and availability'.

One of the minor concerns of this research concerns how disputes are resolved when differences occur and in turn how that affects future working relationships. Sufficient results have been gathered from the questionnaires to provide the answer to this question. When asked how to best resolve disputes, the majority of respondents replied with a form of negotiation, i.e. Mediation, Settlement and Meetings. Participant-10: (Project Supervisor) adds that you should 'never be afraid to admit you are wrong aids negotiation'. Similarly Participant-3: (Site Supervisor) affirms that 'you need to be calm and ready to give a little if need be' or in other words to work towards a settlement as Participant-5: (Contracts Manager) states.

Furthermore it was found that results sufficiently demonstrate that both contractors and subcontractors agree that disputes are very common in the Australian construction industry and as long as they are resolved in a timely and costly manner, it shouldn't have little effect in terms of future relationships with either party. Participant-12: (Carpenter) explains that when you 'work through things - there is no effect on the relationship'.

The findings also revealed that maintaining and reviewing company relationships with a strategic approach is one that receives little focus. Outstandingly the results reveal that 0 out of the 6 contractors and only 1 out of 6 subcontractors have a technical means whereby they monitor the health of relationships. It seems that several systems do exist for scoring subcontractors but as Participant-1 (Chief Estimator) explains 'it is not worth focusing on, simply because companies in our industry are constantly evolving'. The general idea that respondents gave is one of people moving around often, some companies go bust and some grow simply. Keeping in mind that a subcontractor reputation is very important but this is something that is gathered through tendering and experience, the industry evolves in the long run and therefore records are not worth dwelling on too much.

When asked if the duration of a project potentially allows for a closer bond between parties, a fairly mixed response is given. 2 of the 12 respondents agree that it definitely allows for a closer bond. On the other hand 7 of the 12 respondents are under the impression that it is just as likely that disputes will arise with longer projects as for a bond in relationships. Further more 3 of the 12 respondents say that extended duration on projects causes more disputes. Participant-6 (Contract Administrator) opinion is that 'subbies lose focus on larger jobs'.

To get an overall opinion on the extent that projects have on relationships, a concluding question was asked to understand what the implications of contract termination are, and whether networking with the party will cease if this occurred. In a similar fashion to Question 12's responses - respondents main aim is avoid contract termination at all costs and get back to work as soon as possible and deal with problems in a manner that involves a bit of give and take. Alternately Participant-11 (Contract Administrator) was the only one of 12 to recommend 'networking with the party to cease'.
CHAPTER 5: SUMMARY & CONCLUSION

5.1 Discussion
Still to be completed
5.2 Conclusion
Supply chain management is an emerging concept in the construction industry. In this paper, a holistic SCM is proposed that can be used to procure construction projects. The proposed model is not radically different from some of the forms of design and construct procurement systems that are currently being used within the industry. The main difference lays in the emphasis that is placed on inter-organizational collaboration, cooperation and learning. In essence therefore, the new approach proposed represents a move towards assimilating a symbiotic project team entity. It signifies a definite positive move away from the traditional fragmented project team where professionals within it aspire to disparate goals and objectives. If such a model were to be implemented, it would have to be client-driven, that is, by either public or experienced private clients and initially managed by the project facilitator who would act as a catalyst for the novation process. Therefore, it is necessary they are educated about the potential time and cost savings that could be acquired through implementing the project SCM model. If a significant reduction cost savings can be achieved, clients may well invest these savings into other facilities and thus use the same project team to deliver their future projects. Once experienced clients have acquired the benefits of the proposed model, then small and occasional clients may follow suit. Consequently, this may significantly improve the performance and productivity of the construction industry, its services to construction clients and its contribution to gross domestic product.
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