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Chapter 1
1.1 Introduction
A project managers role in the construction industry has changed considerably over recent years due to the growing need for a more sustainable approach in construction, the demand for more sustainability is inevitably increasing by all stakeholders in the industry. In more recent years, client demands are consisting of more sustainable features to be addressed throughout the lifecycle of a construction project. A more sustainable approach would utilize energy, power, land and resources more efficiently and effectively than the conventional method of construction, although this can arise many unforeseen implications on a project. A project manager will find it difficult to apply sustainable approaches to a project, whilst trying to balance a practical yet viable project.
In more recent years, people have recognised the effects of climate change on the planet and the realisation for sustainability in construction is inevitable. ‘The built environment contributes around 40% of the UK’s total carbon footprint’ UKGCB (2019). These figures show that just under half of the world’s emissions are associated within construction. The UK government have issued regulations and acts that need to be adopted by professionals in the construction industry, these help by reducing emissions throughout all construction phases of a project and even consideration for when the building is in physical use. This report will outline the legislation that project managers must obey and follow in order to comply with sustainable regulations, explaining how they affect the project manager directly. With an expanding sustainable industry, professionals are needing to adapt to a range of different construction methods to implement sustainability more effectively, although the potential arguments could be, due to a lack of understanding with sustainability, the project may become too problematic. Higham, A (2015) states that sustainable methods are being understood at a strategic level although physically executing them is the main difficulty, this is due to a lack of understanding in sustainability for construction.
Another factor that will influence how sustainability is integrated into a project is the awareness of the construction industry towards sustainable benefits and the skill required of the project manager to implement it successfully. Walker, A (2015) describes that good organisation and social skills are detrimental as the project manager needs to involve the whole workforce to implement approaches that benefit sustainability, it is not just the management who adopt these methods. A commonly discussed topic is the experience and knowledge of sustainability that the project manager should possess, with some researchers stating that it is a valuable asset and other describing it as ‘not necessary’ for successful integration. Another key area that project managers must operate is balancing sustainable approaches whilst maintaining good economic performance on a project. Researchers identify that economic performance usually outweighs sustainable approaches, although Everett, T. (2010) believes that the industry will change whereby, environmental performance will slowly over time become favoured against economic performance, due to legislations and attitudes towards sustainability shifting.
“Environmental awareness is gradually improving but the industry needs to shake off a reputation of being reluctant to adopt environmental necessities, polluting and demand led “Stubbs, B (2008).
Project managers will become the professional who will need to adapt to sustainable approaches, doing away with the traditional methods and implementing strategies that benefit sustainability. Waste management has been identified as a growing factor for project managers, legislations and policies for waste management are constantly adapting and it is becoming a large factor for project managers to implement the best approaches and strategies to successfully integrate waste management.
The importance of this research is to identify the challenges the Project manager faces, due to the expansion of sustainability in the construction industry. This report will identify the main contributing factors for integration of sustainability approaches into a construction project in the UK. One area of sustainability will be addressed and analysed further for this report to focus in on one specific topic that affects the project managers role in the construction industry (for example, waste management or energy efficiency etc). The qualitive method will be identifiable in this study, with two main methods of research. Firstly, telephone interviews will be utilised in order to achieve the main research results. Secondly, secondary data analysis will be applied to compare case study approaches to the approaches extracted from the results gained from the telephone interviews. 12 participants will be selected, all must be current project managers and have five years or over relevant experience in the focused sustainability topic chosen.

1.2 The Aim of this research is:
To evaluate how sustainability affects a project managers role in the UK construction industry and the measures undertaken to implement waste management approaches within all aspect of the construction lifecycle, contributing to the current research surrounding this area.

1.3 Objectives:
1. To understand how sustainable Legislation, regulations, policies and government set goals (mandatory and non-mandatory) impact project managers responsibilities for waste management in the construction industry.
2. The evaluate the importance of Project managers skill and experience of waste management and the methods of implementing waste management to a construction team who are unexperienced within the topic, through the use of primary and secondary research throughout the current literature, conducting interviews to question Project managers.
3. Critical analyse and contrast, in light of data analysis and Literature findings, how project managers adopt waste management methods in construction whilst maintaining a practical and viable project.


Chapter 2
2.0 - Literature review
2.1 - How does sustainable legislation affect a project managers role.
There are many factors with regards to sustainability a project manager needs to consider, legislation and policies are a big consideration. Certain environmental legislation, regulations, policies and governed targets are compulsory, although not all are necessary on certain projects. One of the project managers roles is to identify the relevant environmental considerations that apply to the specific project and determine the best approach to integrate the legislations. There seems to be little in the way of research undertaken on how legislation and policies affect the project manager and how they must manage modifications to comply with the guidelines. “Both legislation and driven targets from Government policies have put pressure on the built environment sector to deliver more environmentally sustainable developments”. Burnand, V, (2015). This statement by Burnand implies that legislation is enforcing demand for more sustainable development, which in return directly affects the project manager, as it is the project manager who ensures legislation and policies are complied with throughout the whole construction project. The legislation and policies are government set standards that everyone must abide by in order to remain legal within a construction project. All of the legislation involved will be accounted for by the environmental agency as stated by Ihasco (2019), building regulations will highlight any potential breach of legislation in the design stage. If a breach has occurred in any stages, the project manager or client (depending on the contract) could be liable.
The main primary and secondary Environmental legislation include:

1. “Part 2A Environmental Protection Act (1990) – mandatory
2. The waste (England and wales) Regulations (2011) – mandatory
3. Hazardous Waste (England and Wales) Regulations (2005)
4. The Wildlife and Countryside Act (1981)
5. The control of pollution Act 1974
6. The waste electronic and electrical equipment regulations (2006)
7. Relevant Building regulations
8. Section 108 of the Transport Act (2000)
9. Waste measure (2010)
10. Value added Tax order (2020)”

Naybour, P. (2015) and Ihasco. (2019), Legislation.gov.uk. (2020).

The main environmental policies and targets include:

1. “promote responsibility for the environment within the organisation and communicate and implement this policy at all levels within the workforce
2. reduce the use of energy, water and other resources
3. minimise waste by reduction, re-use and recycling methods
4. not prioritise funding needs ahead of sustainability requirements
5. Commission Decision (EU) (2020)
6. identify and provide appropriate training, advice and information for staff and encourage them to develop new ideas and initiatives
7. promote and encourage involvement in local environmental initiatives/schemes such as Energy efficiency scheme, CERT, Planning policy, zero carbon homes etc
8. Construction 2025 targets
9. Maintaining a minimum recycle waste rate (waste management plan)
GOV.UK. (2013)
Policies and targets should be a large consideration for the project manager, they are not primary or secondary legislation although the project manager will more than likely need to adapt a project to meet the requirements of certain policies/targets. Tolson, S, (n.d) exclaims that there is a mass of schemes, targets and policies apparent in the UK industry, although as for primary and secondary legislation there is minimal. Another important factor that may affect the project manager are certificates that monitor the sustainability performance of a project. Hwang and Tan, (2012) describe that the energy performance directive that was established in 2006, demands the project manager to meet certain energy performance requirements, complying with the standards for all EU countries. Also, BREEAM, having become more common in recent years, is a large consideration for a project manager. “clients are increasingly demanding higher BREEAM ratings for their developments which encompass not only low carbon and renewable energy features, but also wider considerations such as biodiversity”. Burnand, V, (2015). This can usually put high demand and pressure on project managers, as they usually need to balance sustainable aspects with economic performance. If a project manager focus’s mainly on environmental aspects, the project may become uneconomical for the client.
Contracts are a big part of the legislation that project managers must be aware of, Tolson, S, (n.d.) adds that this is the stage where all environmental and sustainable objectives by the client and contractor must be stated, they later go on to announce that it is vital that all sustainable objectives for the whole project lifecycle should be apparent to mitigate any misinterpretation of the contract. The type of contract the client selects will determine who is responsible for the project as stated by Gould, N, (2011), he describes that a contract may find the project manager responsible for the design, construction, post construction and all services, or the project manager may only “exist as an additional tier of advice and administration between the architect and engineer on one hand and the employer on the other” Gould, N, (2011).
PLC Construction. (2011), announce that the most common form of resolving a dispute is through adjudication, described as a “quick fire” method, which is the fastest form of resolving a dispute. If adjudication does not resolve the matter then arbitration or litigation methods may be utilised, although these can be costly measures. Gould, N (2011) gives an example of a case whereby the Project manager was brought to court for “excessive extensions of time together with loss and expense” Chesham properties limited v Bucknall Austin project management services [1996]. The report concludes that the project manager was at fault for not following the contract and was prosecuted. Gould, N (2011) then goes on to declare that:
“the liability of project managers is onerous. They are not simply to act as a post-box, but they must fill their proactive and all-embracing planning, management and co-ordination role for the project.”
For a project manager to remain legal within the contract they must be forward thinking and must continuously notifying the client of any possible implications or risks that may arise throughout the whole construction lifecycle at any given point.



2.2 - What is required of project managers? And the awareness the UK construction industry has for sustainable methods.
There are many skills required for the project manager to implement sustainable methods affectively into a project, skills and knowledge of sustainability are a necessity. This research aims to explore further, examining how a project manager implements sustainable methods to an unexperienced construction workforce and the awareness the construction industry obtains of sustainable methods. Geach, I. (2016) illustrates that the future will become ‘greener’, that more people are infusing sustainable approaches into their everyday life and progressing to a professional level. With more individuals adopting these approaches, they are becoming more popular with work being shared between contractors who share similar interests. Sustainable methods are being utilised throughout all aspects of construction, suggesting that economically, socially and environmentally the construction industry and its consumers are benefiting. Sourani, A, Sohail, M. (n.d.) then go on to announce that it is the project manager who is responsible for the implementation of sustainable practises, as they are the ones who are the ‘day to day’ managers, although Sourani, A, Sohail, M add that there are constraints with regards to Time, quality and cost of a project that the Project manager needs to be aware of at all times. Akadiri, P., Chinyio, E. and Olomolaiye, P. (2012), Walker, A. (2015) and Geach, I. (2016) all agree that for a project manager to integrate sustainable methods successfully a Project manager needs to have a wide range of skills, that need to be applied throughout the whole construction process from design through to disposal. Walker, A. (2015) explains that  “Organization and people skills are fundamental to project management” discussing that the project managers competence should continuously be adapting and progressing. Opoku, A, Fortune, C. (2012) and Walker, A. (2015) recognise the ‘lack of awareness and knowledge’ with regards to sustainability in construction, agreeing that support and rewards for sustainable efforts should be made more apparent, which would result in a construction company boosting its environmental influence which in return would enhance economic performance. On the other hand, Akadiri, P., Chinyio, E., Olomolaiye, P. (2012) state that sustainability has become an increasing concern in the construction industry, adding that there are strategies, initiatives and incentives for sustainability around, although they focus on larger targets, where more needs to be considered for the “micro-level” day to day sustainable approaches and methods. The need is for more incentive and guidance at a more subjacent level, allowing project managers to introduce sustainable approaches step by step throughout the project lifecycle.
“Success with sustainability requires clear leadership at the organisational level to identify, understand and efficiently manage ground-breaking solutions which address the critical social, environmental and economic challenges faced by the world.” Opoku, A, Fortune, C. (2012).
Opoku, A, Fortune, C. (2012) also explain that Project managers must have the ability to make decisions that will consider the long-term sustainability of the project, manage change and behaviour, whilst motivating individuals in a social sense. This statement proves that there is more that the project manager needs to consider than just introducing sustainable methods into a project. Sourani, A, Sohail, M. (n.d.) agree that there is a vast lack of awareness for sustainability in the construction industry, and the main factors are lack of understanding of  benefits for introducing sustainable methods, certain professionals still consider the tradition method of construction most relevant not even considering sustainable methods and individuals selecting economic performance over social and environmental gain. It is the role of the Government to inform society of the benefits and need for sustainability and the project manager role is to
“promote sustainable construction practices by providing training and awareness courses to staff on sustainability, driving forward the sustainability agenda, formulating policies, implementing procedures and disseminating bets practice and work with clients on sustainability issues” Opoku, A, Fortune, C. (2012).
Sourani, A, Sohail, M. (n.d.) and Opoku, A, Fortune, C. (2012) suggest that sustainability is not fully understood, project managers do not understand the issues and principles regarding sustainability therefore sustainable methods and strategies are applied less.
“there seems to be lack of understanding regarding how the principles underpinning the different dimensions of sustainability could fit within the different phases of the project lifecycle and what impact this issue could have on the different activities carried out within these phases” Sourani, A, Sohail, M. (n.d.).
Concluding that project managers knowledge of sustainability and how to implement it into a project is majorly lacking and it can have severe impact on the overall sustainability performance of the construction project.


2.3 - How the project manager balances practise with sustainable methods.
Mainly, research in this particular area of study focuses on ‘how and why project managers should introduce sustainable methods into a construction project’ although the objective of this research is to examine the issues a project manager faces with regards to balancing traditional practises against sustainable methods whilst producing an economically beneficial project. Many previous studies in this area use reference to the research undertaken by Schaltegger, S and Synnestvedt, T (2002), their research examines the different views, whereby improving environmental performance in a company, profitability will decrease also explaining that others believe the opposite, that environmental enhancement will result in economic performance. Although every project is unique, company size, client’s requirements and timescale of a project are all factors that will determine the sustainable approaches of a project. Schaltegger, S and Synnestvedt, T (2002) then go onto announce that the financial conditions of the construction company and project managers will regulate how successful integration of sustainable approaches will be, also adding that if a project meets any issues within the environmental process it can affect time and cost of a project resulting in loss of economic performance. If a company is more ‘recognized’ in the construction industry and are prosperous, they are more likely to introduce sustainable measures compared to a less prevalent company. Tan, Y, Shen, L and Yao, H (2011) also have a big influence in this area of topic, illustrating that little research has been done on ‘the balancing of sustainable methods and financial gain in the construction industry’. They state that there are three main factors that affect the integration of sustainable methods into a project, social, environmental and economic, concurring with Armenia, S. and Dangelico (2019) similar statement.
“Sustainability literacy starts with an appreciation that our current mode of production and way of life is inherently unsustainable with far reaching immediate and long-term implications on economy and society” Higham, A. and Thomas, C (2015).
Higham, A. and Thomas, C (2015), Later go on to declare that the issue for the project managers is not the integration of sustainable methods but changing the thought process of professionals in the construction industry. Armenia, S. and Dangelico (2019) support the similar hypothesis as Higham, A. and Thomas, C (2015), agreeing that traditional methods of construction utilizes time, cost and quality of a project in a manner that usually minimises sustainable approaches thus, improving economic performance of a project, taking less consideration over environmental and social aspects.
Tan, Y, Shen, L and Yao, H (2011), Schaltegger, S and Synnestvedt, T (2002) and  Tharp, J. (2012) identify that Project managers are the professionals that have the ability to apply sustainable methods to a project, they are the ones that execute the methods and “hold the path to execution, with the day to day operations” Tharp, J. (2012). The types of strategies and the ability to apply the methods in the correct way will determine how successful the integration of sustainable approaches will be. There are many considerations a project manager faces with implementing sustainable methods into a project, Tan, Y, Shen, L and Yao, H (2011) state that sustainable construction costs more compared to the conventional method. Budgets and limits affect the project manager directly as it is there duty to manage the project within a specified budget and timescale, this may become tricky for the project manager as sustainable methods usually cost more because of the complexity compared to traditional methods. This leads onto the statement given by Schaltegger, S and Synnestvedt, T (2002) stating that there are two opinions based on the best solution to apply sustainable methods,
“choosing the optimal level of environmental performance which potentially results in the highest economic success or obtaining that level of environmental performance at the lowest possible cost in order to realise the maximum of economic success”. Schaltegger, S and Synnestvedt, T (2002).
Banihashemi, S., Hosseini, M., Golizadeh, H. and Sankaran, S., (2017) believe that there are five main stages for successful integration of environmental, economical and social factors, “identification, evaluation, commitments, preparation and implementation”. Identification and evaluation includes the targets set out by the company and any potential governmental set innovations that could benefit the project, “Project managers evaluate the advantage and risks and assess any alternatives of an innovation” Banihashemi, S., Hosseini, M., Golizadeh, H. and Sankaran, S., (2017). Once the innovation has been concluded, the commitment stage can begin, this all depend on the evaluation decision and it contains the developments commitment and distribution of vital resources. Preparing the innovation would ensure the correct contractors are hired to undertake the activities to the required standard, all individuals involved within the project should have the appropriate understanding and training of sustainable methods. Any other suitable tasks should be prepared in this stage. In the implementation stage Project managers should “manage the required change in processes and revise the procedures in order to increase the level of benefits obtainable out of implementing the innovation Banihashemi, S., Hosseini, M., Golizadeh, H. and Sankaran, S.,(2017).
Tan, Y., Ochoa, J., Langston, C. and Shen, L., (2015) research literature studies a data analysis approach to examine the relationship between sustainable performance and business competitiveness, analysing the revenue in time and the Pearson and spearman’s  correlation coefficient to gain results through a more practical method. Their findings are not reliable as it is a theoretical data analysis hypothesis, therefore their research is weakened compared to other research undertaken by professionals in this area of study.



2.4 - Waste management in project management
Waste management as highlighted by many previous researchers in this area, is a detrimental factor for project managers. Therefore, the study aim will focus in, on how waste management affects a project managers role and the approaches identifiable to integrate waste management into a project successfully. Project managers are the professionals who manage and determine how successful the integration of waste management will be. Osmani, M, (2012) highlights the fact “that construction and demolition waste in the UK in 2012 was around 120 million tonnes per annum, including an estimated 13 million tonnes of unused material”. Which is a staggering amount, at that time the realisation that more in the way of reducing waste on construction sites was needed. Ajayi, S. and Oyedele, L., (2015) explain that there are many waste management strategies currently used in the UK industry today, although they have proven to be unsuccessful in majorly reducing the amount of waste sent to land fill, they add that they are ‘poorly conceptualised’ and more needs to be done in the way of improving the current strategies. On the other hand, Udawatta, N. and Chiveralls, K., (2015) believe that most project managers who utilise waste management systems  are satisfied with the strategies and effect it has on the project’s success rate, although they also realise the fact that as an overall scheme it is “not at a satisfactory level for the construction industry” Udawatta, N. and Chiveralls, K., (2015). There are countless categories within waste reduction in construction, Ajayi, S. and Oyedele, L., (2015) point out the main categories as “sorting and recycling waste, material re use, use of waste prediction tools, site waste management plans, designing for flexibility and deconstruction, offsite construction and legislation & tax measures”. The topics highlighted are the most efficient methods adopted by project managers to improve waste management on a construction project, although every project is unique and will utilise these measures differently to suit their own needs.  The aim of waste management is to affectively manage the waste before it is produced in order to minimise the amount of waste that will be sent to landfill, Udawatta, N. and Chiveralls, K., (2015) agree that “reducing waste as its source is better than recycling once it generated” Udawatta, N. and Chiveralls, K., (2015).
“businesses are abandoning their narrow theory of value in favour of a broader approach, which seeks increased economic value”. Osmani, M, (2012). Udawatta, N. and Chiveralls, K., (2015) agree with Osmani’s statement adding that although waste minimisation is an expensive operation, project managers believe that there is still profit to be made, implying that if improvements with waste management systems are developed it can become more profitable to operate waste management strategies. The main downfall is that economic performance is likely to overrun environmental performance on a project if that situation is to occur, although Udawatta, N. and Chiveralls, K., (2015) reassure that “environmental impacts of development cannot be easily equated with monetary value on a construction project”. All researchers in this area discuss the behavioural issues relating to the relatively new legislation and land fill taxes involved with waste management.
“legislative and fiscal measures are undoubtedly the major drivers for construction waste reduction in the UK, which were directly related to the rising Landfill Tax, increasing cost for waste disposal, and compliance requirements with Site Waste Management Regulations 2008”. Osmani, M, (2012).
Osmani, M, (2012) then goes on to state that although project managers are faced with legislation constraints with regards to reducing waste on site, more legislation needs to be established to reducing waste in the design stages, eliminating overall construction waste and considering the whole lifecycle of the project.
Croneri (2019) describes the site waste management plans as an ongoing process that is continuously updating, it is no longer a legislative requirement as of 2013, although many project managers still utilise them. It sets out a detailed plan for the type of waste being produced, how and where it should be recycled or reused and outlines responsibility for certain members of the workforce with regards to managing the waste. Burnand, V, (2015) and Ajayi, S. and Oyedele, L., (2015) both states that for the larger projects it is beneficial to integrate a site waste management plans to minimise waste throughout the project. With increasing legislation and driver for waste management in the UK industry, it is imperial that project managers understand waste management correctly and utilise the approaches in the correct manner to gain the most beneficial results.
“industry professionals are still expected to voluntarily produce SWMP for effective waste management or as a means of ensuring compliance with green certifications such as BREEAM and codes for sustainable homes”. Ajayi, S. and Oyedele, L., (2015).
In most cases it is the project manager who takes responsibility for waste management integration, who then shares the responsibility throughout the workforce assigning individual responsibility. Although, researchers state it not uncommon for another member of the workforce to take accountability for the waste management system, relieving pressure from the project manager.


[bookmark: _Hlk38479481]Chapter 3
3.0 - Research Methodology
After careful analysis of the literature research into project managers view of sustainability in the UK construction industry, there seems to be relatively little research into the study of waste management, with little to no research investigating project managers views and barriers for successful integration of waste management systems in the UK, despite the fact it is a very crucial part of construction and an imminent factor for future years.  The research question aims to examine the views of project managers for the successful integration of waste management systems, highlighting the main barriers and opinions of project managers. With a hypothesis that the industry is lacking currently, and more focus should be situated in the legislation and polices for better integration. The research methods available for this type of study are vast, although the correct methods need to be distinguished in order to gain the most reliable results. Guides.lib. (2017) lists the most common forms of research methods as: Interviews, Surveys, observation, focus groups, Secondary data analysis and Experiments, adding that multiple methods can be used together to suit the needs of the research aim. This research aims to gather information mainly through the use of telephone interviews due to the fact that Covid-19 prevents anyone meeting face to face,  secondary data analysis was also used to gain a more attentive and reliable source of collection through the use of case study approaches to waste management. The data being consumed in this research paper are opinions and personal views by professionals in this specific area, therefore qualitive data is the main source for this study. 
“By basing research off human experience, the data obtained is typically more in-depth than quantitative research. The complexity of human behaviour means that subtleties may be missed without digging deeper and asking ‘why,’, rather than taking the data at face value. This is where qualitative research is useful.” Gough, H., (2020)
Hammarberg, K., Kirkman, M. and de Lacey, S., (2016) describes that a small group of interviewees are common in the qualitative approach and allow for a more focused investigation into the interviewee’s beliefs and opinions. The aim of this study was to personally interview twelve current project managers, although due to Covid-19 restricting individuals meeting, the use of telephone interviews was utilised as an alternative, the Covid -19 lockdown also meant that four of the interviewees were not able to conduct the interview therefore only eight telephone interviews were undertaken, see figure 1. The selected interviewees are all current project managers each with over five years’ experience on site, of which all have had previous experience with waste management systems with an age range between thirty and fifty years old. These individuals were chosen, as the aim is to analyse project managers views and only project managers with a certain number of years’ experience of waste management will respond with genuine and accurate results.  The interviews were taken over a phone call, where the interviewees were not given a timescale to answer the allocated questions. All interviews were conducted in the same day at different times of the day between 9.00 am and 5.30 pm, as this is a working day and all interviewees were available at this time, maintaining a biased result. The questions were formulated by reviewing the current literature and determining the most relevant and most appropriate questions for the research aim, each topic discussed in the literature review highlighted around five main questions needing to be answered, of which three to four were suited for the research aim. The questions were chosen if they were commonly discussed throughout the literature, highlighted as ‘important or ‘surprising’ to the reader. The questions were also analysed and selected through reviewing similar questions asked in previous related research studies. The questions were recorded in a table format, of which all participants were asked the exact same questions in order to remain unbiased, see Figure 2. Although there were preformed questions, the candidate had the opportunity to answer anything they believe to be a relevant topic, maintaining an open interview. In order to prepare for the interview, the relevant training was carried out. Valenzuela, D. and Shrivastava, P., (n.d.) describe that the information and way you conduct the interview should not in any way become biased, as this can affect the study results. The interviewer should practice and review the interview before conducting it, they should also have a good understanding of the topic and get familiar with the potential answers they expect to achieve. The main advantages of telephone interviews are
 “research can be gathered quickly and it tests the unexpected, you have an ample audience for gathering a representative sample and they have a personal touch, so they can lead to valuable benefits if conducted in a professional way” IDSurvey (2018). 
On the other hand, Scott, R., (2019) describes some of the disadvantages as unrealistic, because you’re not face to face with the interviewee, you cannot see their body language meaning you can’t judge how “attentive” they are. Another disadvantage is the interviewee is ‘put on the spot’ compared to other research methods.
	Description of interviewees  

	Name 
	position
	Date of interview 

	Nick Cleary 
	Senior Project manager
	02/04/2020

	Steven Griffiths 
	Project manager 
	02/04/2020

	Mike Wheelan 
	Project manager – Waste management director
	02/04/2020

	Ron pusey
	Senior project manager – Daniel brothers
	02/04/2020

	Denley Rees
	Project manger 
	02/04/2020

	Dai Morris 
	Project manager – Daniel brothers
	02/04/2020

	Glyn Hazlby 
	Project manager – Aberporth MOD
	02/04/2020


Figure 1 - Interviewees
The additional method of research the author will utilise is secondary data analysis, this method is an empirical method.
 “Secondary research can be described as the most widely used method for data collection. This process involves accessing information that is already gathered from either the originator or a distributor of primary research”. prescott, A. (2008). 
The reason behind using this method is the ability to easily access literature online as Covid- 19 prevents the author from accessing material from libraries and conducting any method ‘in person’. “The utilization of the existing data provides a viable option for researchers who may have limited time and resources”. Johnston, M., (2014). The main advantages of secondary data collection for this project is the fact it is accessible from anywhere and to everyone who wishes to view the past data. The disadvantages as stated by López, X., (2013) are lack of specificness, the data that is being analysed may not be exactly suited to the intended research aim, as it was previously conducted for another purpose. The data may not be a reliable source and quality may not be assured. The main search engines used was science direct, google scholar and IHS Markit, these allowed the author to analyse the opinions based on the case studies needed to support the interview results. The type of secondary data that was reviewed for the results and analysis was aimed specifically at the research aim, meaning only certain, current, and relevant data was evaluated in order to maintain a pertinent study. This method was undertaken by printing out the selected literature case studies of approaches to waste management (three studies that was narrowed down to just one after disregarding the two that didn’t suffice), highlighting the most relevant parts that either agreed or disagreed with the results formulated from the telephone interviews. 
Due to Covid-19 preventing individual from meeting and not allowing access to libraries, the chosen methods were not the preferred methods for this method of study, therefore main limitation for the this study was Covid-19, although for the utilised method of telephone interviews the limitations were individuals responses not being as beneficial and defined as they could have been with a different method, not all the participant that were previously selected could take part in study and the conversation on the telephone was disrupted multiple times by signal connection. The other research method used was secondary data collection, which again had some limitation. The access to material was relatively restricted as the use of travel was not permitted, many appropriate sources for information were disregarded as they were not accessible online without purchase and the data that was analysed was not initially intended for the use of this study.



Questions highlighted from the literature review for the telephone interview 
What is required of project managers to implement waste management to the construction team? 
1. Do older generations of management have different views compared to relatively newly qualified project managers? Is waste management affected by this?
2. Does having an experience team implement waste management better into a project?
3. Should the project manager have a good skill set, understanding and experience of waste management to implement it more successfully?

How the project manager balances practise and waste management? Where should they draw the line between economic performance and environmental gain?

4. By introducing the waste management system, does economic performance compromise?
5. Does lack of interest and knowledge both by the project manager and workforce affect the waste management method? 
6. Does implementing the waste management system method become a ‘burden’ on project managers?
How does sustainable legislation and polices affect a project managers role with regards to waste management? 
7. What legislation needs to be considered?
8. What strategies are available?
9. Do client requirements put pressure on project managers to implement the waste management system?
10. Do legislation and polices put pressure on project managers when implementing waste management strategies? 


Figure 2 – Questions for respondents






Chapter 4
4.0 - Results and Discussion
The results and discussion chapter of this study was broken into themes that were highlighted from the interview, a set of questions was established by reviewing the literature, although the interviewees had the chance to discuss anything, they deemed of relevance and importance. The data was analysed through semi structured telephone interviews, twelve selected relevant candidates were chosen although due to the effect of the Covid -19 only eight were able to undertake the interview of which seven were selected for sampling, due to one of the samples being very brief and not very relevant. The data is provided systematically utilising a qualitive approach. The results from the interviews were recorded using a separate mobile phone and handwritten out on paper, from this the data was extracted by identifying themes that were deemed relevant by the author to discuss:
· phrases and words that were repeated often throughout all interviewees were identified.
· interviewees stating the importance of something was highlighted
· and topics also being discussed in the literature review were noted.
From this the data was analysed to find trends throughout the interviewees and then compared to the literature review to identify if the results were supported by the literature or not, identify any potential gaps or missing links in the current literature.
4.1 Topic area
When asked what is required of project managers to implement waste management successfully considering skill, knowledge and experience they must possess, the first theme that was identified was older generations of management have different views compared to relatively newly qualified project managers. There was a mixture of results by the respondents stated that older generations tend to be less ‘up to date’ with the new policies and methods that are considered the best approaches. Newer qualified project managers have the relevant understanding and latest techniques, although tend to lack the experience and practical side of how to maintain the whole project whilst integrating waste management systems correctly. On the other hand, some respondents disagree describing that there is no difference between generations, waste management has always been a major key in construction to deliver a successful project and should not be based off age. The respondents agreed that every project is different with often completely different aspects, each with their own problems. Working with a diverse group individual to successfully integrate waste management can become beneficial as it allows professionals to share their knowledge and understanding with others. One participant discussed an opinion that:
“I would say it is not as much about differing views, as much as there is currently a lot more education focused on sustainability factors, and so acceptance of the requirements placed on construction projects and willingness to adapt to legislation changes, regardless of past experience”.
The current literature agrees with the majority of respondents, Osmani, M (2012) believes that older generations are now adapting to the newer more sustainable approach as this will achieve increased economic performance as well as environmental.

4.2 - Topic area
Another theme identified was ‘having an experienced team implements waste management better into a project’. The results provided evidence that all project managers believe having a skilful, experienced and highly adaptable team would not only allow the project to flourish but it would allow the workforce to integrate waste management more successfully into the project. The project manager should have trust and confidence in the workforce to allow waste management to be carried out successfully. One individual stated that having the same workforce for over fifteen years and having the confidence that they can work independently with regards to waste management, allows for an effective project, in return successful integration of waste management systems.
A patten highlighted throughout this theme was the idea that on the flip side, less experienced project managers and workforces could potentially integrated waste management as successfully as an experience team. They “may be more open to new ideas and techniques such as lean construction and IT solutions” and adapt a more productive new method that an experienced team is unaware of. Another valid point that was emphasised by respondents was project managers holding the key to success, it is the management who decides how successful it will be through their determination to integrate waste management. Although the literature researched disagrees stating that it is key for the workforce to implement it regardless of how forceful the project manager may be. After analysing current literature further, the majority of individuals agree with the respondents views that there is a lack of awareness and knowledge, although Opoku, Fortune, (2012) and Walker, (2015) realise that support and rewards for sustainable efforts should be made more apparent” which none of the respondents apprehended.
4.3 - Topic area
A common linked theme throughout the interviews was highlighted as ‘should project managers have a vast understanding and a great deal of experience in waste management to implement it more successfully?’, the respondents considered that it is not essential for successful integration, although the project manager should have some degree of understanding and knowledge with regards to integrating waste management systems. Respondents believe that one skill that the project manager should possess is the ability to motivate the workforce into taking part with waste management strategies, adding that the project manager and workforce do not necessarily need to be experience or skilful just have the motivation and drive to implement waste management. Adding that it is the project managers duty to gain the trust and allow the workforce to have faith in their managements ability to enforce methods that will successfully benefit waste management on a project.
On the contrary, one participant states that there could be another member of the workforce who could have the relevant experience and knowledge. The project manager does not necessarily need to be the individual with all the relevant experience, they could use an adviser to ultimately gain the best results when incorporating waste management, whilst remaining the lead waste management executive. The current literature agrees with some respondents whereby Walker, (2015) states that the project manager should have a range of skills, including relevant organisational and people skills to develop the optimal performance within the workforce. The responses are weakened by the literature as Opoku, and Fortune, (2012) later go onto describes the current mode of waste management as “not fully understood by project managers” meaning methods and strategies are less affective, disagreeing with the majority of respondents.

4.4 – Topic area
When asked how the project manager balances practise and waste management, in regard to economic performance vs environmental gain, the results demonstrate two things, firstly most participants agreed that by introducing effective waste management, economic performance should not compromise. Stating that if waste is mitigated before it reaches site, the waste management system automatically becomes simpler and more successful. “good planning, material management, waste monitoring and reporting are the key to successfully reducing waste on a construction project”. One participant adds that economic performance shouldn’t be affected as long as the waste management system is correct and all members of the workforce adopt the system and implement it to the best of their ability, implying that communication and ability are key factors for not affecting economic performance on a project. Participants understand that the workforce have a big impact on economic performance stating that:
“if the workforce is not used to dealing with waste management strategies, it can result in slowed down operation on site, if the specifics are being learned by a large proportion of the workforce”.
Secondly, the results show that certain participants believe an unexperienced project manager may develop more constraints than an experienced project manager with regards to waste management, whereby economic performance may suffer. Adding that project managers skill will determine the economic loss or gain of a project, as they are the individuals that enforce waste management strategies to the workforce. The current literature agrees with the majority of respondents that waste management strategies are being utilised, whereby it is benefiting the construction industry, they also directly agree that planning is essential to successful integration. Although Udawatta, and Chiveralls (2015) have a different opinion that economic performance will overrun environmental performance is the situation occurs on a project.
4.5 - Topic area
Another theme that was identified was lack of interest affecting how successful the waste management integration would be. There was a significant positive attitude towards lack of interest affecting the waste management system, all project managers believe that a positive attitude by both the project manager and workforce is necessary in order to successfully utilise waste management strategies. Participants deem interest as a priority to the project manager and workforce, if lack of interest is apparent then it will inevitably suffer from little focus, emphasising the fact that a “degree of enthusiasm and leadership is definitely necessary”. Another interesting point was legislation affecting the interest of waste management, each project is unique although legislation with regards to waste management can be quite stringent, implying that often there is no choice as legislation is compulsory and must always be obeyed whether the interest is evident or not. Although lack of interest could potentially affect how qualified project managers are, as relevant training and current policies may be overlooked, this would in return affect how much effort is admitted to waste management throughout the lifecycle of the project. The literature supports respondents stating that waste management can become more efficient when the workforce shares similar interests with regards to implementing it, resulting in better operations on site. Other researchers also agree that training is vital for the workforce for successful integration.

4.6 – Topic area
A commonly discussed area was waste management systems becoming a ‘burden’ on project managers in construction projects. The data shows a mixture of results stating that its uncommon for the construction team to not agree with waste management systems and not fully support the objectives they aim to achieve; therefore, it is not a burden. Other professionals believe that there is no reason for it to become overly burdensome as its such a key factor when constructing a project. One individual states that:
“providing the workforce are implementing waste management with the relevant legislation, policies and training, and its being undertaken in the correct manner, it should not become burdensome for the project manager.”
Project managers consider waste management a benefit, adding that if they do not invest in the waste management system it can be difficult to satisfy the legislative requirements, as it can be quite comprehensive for certain projects. Some Project managers believe that its not the waste management system that become troublesome for the project but the client’s requirements towards waste management, these can ‘go over the top’ becoming more of a burden for project managers, with one respondent adding that project managers may ‘cut corners’, if they feel that waste management is too burdensome. A discussed point was the lack of legislation and policies in the design stages of a project, where it is most appropriate. This means that the architect is less inclined to adopt waste management strategies causing more issues for the project manager later on in the construction stages. The current literature does not support the results described by the respondents, Tan, Shen,  and yao, (2011) explain that waste management strategies usually cost more than the conventional method, stating that budgets are a main factor for project managers and waste management is not economically beneficial, causing complications for the project manager.

4.7 – Topic area
When asked how sustainable legislation and polices affects a project managers role with regards to waste management, projects mangers suggest the most relevant and significant regulations and legislations as The environmental protection Act 1990, The hazardous waste regulation 1996, The 1996 finance (landfill tax) and The waste (England and Wales) regulations 2011. The main policies are stated as BREEAM, Code for sustainable homes (CSH) 2007 also adding that WRAP have set multiple targets to be adhered by. Participants state that the environmental agency and local authority provide guidance that needs to be considered. Although certain participants state that there is little in the way of primary legislation regarding waste management, adding that currently the legislation is helping reduce waste although more needs to be done to improve it dramatically. The results show  that project managers believe BREEAM to be a large consideration, “the project manager in many cases will conform to a set of criteria to be satisfied by the use of a checklist” this point system is satisfied by identifying and implementing waste management systems. Two participant explains their experience with CIRIA and Constructing excellence, adding that these are useful organisations that provide strategies and resources for successful waste management. The participants agree that in most cases the construction companies provide their own specific policies and procedures to adhere by, in order to remain legal and compliant with waste legislation and “to maintain consistency of performance”. The current literature supports the results, Tolson, S (n.d) agrees that there are many polices, and targets set, but in the way of primary and secondary legislation the industry is deficient. Hwang and Tang, (2012) and Burnand, V (2015) state that BREEAM has become more popular in recent years adding that clients are demanding high BREEAM ratings which can cause pressure on the workforce. This statement is directly linked with the interview results, supporting the findings.  The current literature highlighted that the industry is proving unsuccessful for reducing waste majorly and it is “poorly conceptualised” at this moment in time, this statement was not discussed by any of the respondent’s.

4.8 – Topic area
A commonly address area is, client’s requirements adding pressure for project mangers to implement waste management. The responses concluded that the type of client can dramatically affect how ‘sustainable’ the project is, which may result in more pressure placed on the project manager. “Some clients can be more environmentally aware than others e.g. public bodies” adding additional pressure to the project manager. Respondents stated that the client and project manager would sign a contract at the beginning of a project agreeing to abide by the waste management strategies set out, if the project manager fails to comply, they may become liable. Therefore, contracts that are strict on waste management may cause added pressure for the project manager, this can be by adding features in the contract such as “waste management, waste reporting, waste and carbon reduction”. On the other hand, numerous project managers declared that clients usually do not add pressure onto smaller projects, it is the larger more strenuous construction types that clients demand to be more environmentally friendly, this is down to the clients views on economic performance vs environmental performance. The current literature supports the results as Tolson, (n.d.) and Gould, (2011) also exclaim that it is vital that all environmental objectives are stated at the beginning to mitigate the risk of the project manager becoming liable, this will relieve pressure to the project manager.

4.9 - Topic area
The last link that was acknowledged was legislation and polices putting pressure on project managers when implementing waste management strategies. Respondents agreed that the project manager should have a good understanding of all policies and legislations involved, as different project will require different strategies. Some believe that project managers already have much to consider for a project, whereby adding legislation for waste management only increases pressure, although results show that an experienced and well determined project manager will find integration of legislation and polices less of a burden. Respondents agree that regular training for both the project manger and workforce, allow for ‘up to date’ strategies to be implemented reducing pressure.
Some respondents believe that “there is a need to minimise waste in the first instance, to ensure economic outcome for the project, this can create greater pressure for the project manager”. One respondent stated that to mitigate pressure on a project, more needs to be focused on the direct financial incentives, as fees and taxes relating to waste management are slowly increasing creating more economical pressures for the project manager when trying to develop a competitive construction. The results show that BREEAM and CSH can cause added pressure for project managers, as they must comply with all the necessary requirements in order to gain a ‘sustainable’ construction. The results formulated, agree with the current literature as Burnand, V (2015) also states that legislation and targets put pressure on the project manager to deliver a more environmental construction. It is further supported by Osmani, M (2012) as he states that land fill taxes and fees that are set by the government prove to be a “major drivers for construction waste reduction”.
4.10 - Secondary data analysis
The secondary data collection method was used to gather information about previous construction projects that used waste management strategies, the research only focused on the most relevant case studies that specifically utilised waste management approaches and techniques that the project manager found most beneficial. The aim was to analyse the most relevant case studies available, from this two were selected for analysis, with only one case study more focused on waste management strategies implemented by the project manager. Therefore the ‘resource efficient house’ case study was utilised over others. The results were studied to compare against the results provided by the interviewees and the results achieved the aim of study. The results highlighting that some approaches, issues and views were common in conjunct with the interviewees results, for added support the research was then compared to the literature review to identify if the literature supports or disagrees with interviewees responses, which showed a variety of results.

4.10.1 - Case study 1
A case study that was selected was the ‘Resource Efficient house’, see figure 3. This project was constructed in Scotland and was recognized for its environmental credibility. The project included certain approaches to achieve an optimal performance with regards to waste management strategies.
The approaches included:
· “Modular design
· Reduction waste arisings
· High recycling rates
· Reduced waste to landfill
· Exceptional building standards and energy performance. “Zerowastescotland, (2020)
The resource efficient house was constructed using many approaches that were also identifiable by the interviewees. The project was designed cautiously to reduce the amount of waste produced on site, this as stated by many of the interview respondents is a profound method for successful waste reduction on site. Supporting Banihashemi, Hosseini, Golizadeh, and Sankaran, (2017) Statement in the literature review that the design and preparation stage is vital for successful integration. The reduction of waste for this particular project was way less than the average construction, the respondents in the interview also agree that an advantageous approach is to mitigate waste being consumed and try to recycle any other waste that is produced to reduce the amount being sent to landfill, this corresponds with the literature as Udawatta, and Chiveralls, (2015) state “reducing waste at its source is better than recycling once its generated”. This construction also met all the relevant legislation whilst exceeding all policies resulting in a top rating standard for sustainable construction. Some respondents concluded that legislation and polices are detrimental to successful integration of waste management strategies and meeting the requirements is proving challenging for project managers.
[image: ] [image: ]
Figure 3 – Scotland’s resource efficient house - Slogan. (2013)


















Chapter 5 
5.0 - Conclusion
The aim of this research study was to identify how sustainability affects a project managers role in the UK construction industry, after analysing the current literature a relatively under researched area was identified as waste management, expressed in the literature as a high priority for project managers. Therefore the objectives then focused on identifying the waste legislation and polices effecting the project manager role, how an unexperienced workforce can affect the project managers role with regards to implementing waste management and how the project manager balances environmental vs economic performance in waste management as these were the key topics among researchers. The importance of this study was to evaluate the current literature and compare it to seven interview respondents to identify any potential missing gaps or weakened areas. A qualitive approach was utilised, with the main method of research for this study being telephone interviews, with further support from secondary data analyses, examining case study examples of approaches to waste management that corresponded with the interview results. After examining the views and opinions of researchers in this area, the consensus of respondents corresponded, which are shown in the findings section (Chapter 4 – results and analyses).
Waste management over recent years has developed dramatically in the construction industry and project managers are usually the individuals that are set the task of implement waste management strategies within a project. The project manager has many factors that affect their role and how they implement the strategies, with researchers stating that successful integration depends on a range of factors. Result from the literature review, alongside with the empirical results from the interviews highlighted three main key points. Firstly, the majority of project managers agree that a good understanding, relevant experience and a range of skills for implementing waste management is beneficial although not necessary, whereby the interest and drive from both the project manager and workforce is a detrimental factor for successful integration. Secondly, another key point highlights the respondents challenging views against the current literature, whereby economic performance will not compromise for waste management, the waste management strategy should correlate with economic and environmental aspects, to achieve a good waste management system, resulting in increased economic performance. The results draw out that the client will ultimately decide how ‘sustainable’ they require the construction to be, having a big influence on the economic to environmental ratio. And thirdly the general consensus of researcher and respondents underlined direct financial incentives as a key driver for successful waste management integration, stating that taxes and fees are inevitably increasing, and incentives will successfully benefit production. Although it should be noted that project managers believe the current mode of waste management is currently working, despite the fact that lack of current legislation and policies in all aspects of the construction is a downfall and more in the way of primary and secondary legislation should be made apparent for successful waste management.
The final analysis was to identify the common approaches to waste management through the use of reviewing a secondary data case study. In summary the results presented by respondents, correspond with the case study approaches supporting the interview results. The case study highlights the importance of the design stage for successful integration for project managers, which was also stated as a detrimental factor by respondents. The results also support the interview respondents showing that common approaches for successful integration mean incorporating the best strategies and methods to compliment the legislation and polices apposing the construction. Therefore, results stated by previous researchers in this area (including the case study) correspond with results from the interviewees responses, meaning that the data analysed was sufficient and credible for this study.

Chapter 6: Recommendations
The results showed that a weakened area in the current literature, that the interview respondents indicated as an issue for further research is ‘older generations having different views and methods for implementing waste management compared to other professionals’ as this could affect waste management integration massively. There is little in the way of current literature on this topic despite the fact that many interview respondents highlighted this as barrier, preventing new waste management strategies being utilised potentially more efficient than the traditional methods. The author believes that project managers (typically older generations) without the current training will lack in implementing the most beneficial approaches. Project managers should focus more on organisations such as CIRA and Construction excellence to utilise the best strategies with professional guidance.
This study focuses on how waste management affects a project managers role, although waste management integration does not necessarily need to be appointed to the project manager as stated by respondents. Further research should be focused on other professionals’ issues and barriers for successful integration of waste management systems.
A Larger sample sizes for this study would have potentially provided further investigation into the affects of waste management on the project manager. The use of other research methods such as questionnaires or focus groups would have been more beneficial for the credibility  and wider focus into the researched area, which would have been utilised If Covid-19 was not a restraint on the study.
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