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[bookmark: _Toc191386366]1. Introduction and Contextual background
[bookmark: _Toc191386367]1.1 Introduction 
The construction industry is one of the most important components of the UK economy. During the 2018 FY (Financial year), the construction industry contributed nearly £117 billion to the UK economy, which represented 6% of the total value (Rhodes, 2019). However, the industry is also one of the largest contributors to the greenhouse gas emission. Almost 40% of the UK’s carbon emissions are linked to the built environment (Gov.uk, 2022). For addressing this, the UK government has committed to achieving net zero carbon emission by the end of 2050 while aligning the same with legally binding climate targets. From the perspective of the construction industry, this is associated with extensively reducing emissions in all stages of the project lifecycles. In the construction industry, emissions need to be reduced from design to material sourcing, actual construction, operations and others (Sizirici et al., 2021). Despite there being some growing innovation and awareness of sustainable practices, the construction industry is facing some significant challenges to meet the ambitious targets like achieving net zero emission by the end of 2050. 
[bookmark: _Toc191386368]1.2 Contextual background 
The concept of achieving ‘net zero emission’ is associated with balancing the amount of greenhouse gas emitted with a similar amount removed from the atmosphere using sequestration or offsets (Bistline, 2021). From the perspective of the UK construction industry, this is associated with the process of adopting low-carbon materials and integrating renewable energy technologies while increasing energy efficiency into projects. Despite the UK has made some significant progress in terms of achieving carbon reduction in the construction industry, achieving its full potential is still far from straightforward. The main challenges of achieving the same include resistance to change, high cost of sustainable products and lack of skilled labour in green construction practices (Miller et al., 2021). Furthermore, embodied carbon in materials like steel and concrete is also posing a significant hurdle in this context. Moreover, SMEs dominate the UK construction industry but they lack the resources and manpower to adopt expensive low-carbon technologies. The research will build on exploring the existing literature by properly analysing the different barriers, gap identification and modification of current strategies. Lastly, the project will offer some actionable insights so that the UK construction industry can transit towards net zero carbon emissions. 
[bookmark: _Toc191386369]2. Aim and objectives
[bookmark: _Toc191386370]2.1 Aim 
The main aim of this research is to investigate and analyse the challenges of achieving net zero emissions in UK construction projects by 2050. Exploring the potential strategies for overcoming the identified barriers and challenges is another important aim of the project.  
[bookmark: _Toc191386371]2.2 Objectives 
1. To analyse the effectiveness of the existing UK frameworks and policies aimed at promoting sustainable construction in the UK 
2. To assess the different technological and economic challenges facing the UK construction industry while trying to achieve net zero emissions by the end of 2050
3. To know about the different barriers faced by the UK construction SMEs in achieving net zero emission by the end of 2050
4. To recommend the best practices for reducing carbon emissions so that even SMEs can achieve net zero emissions by 2050 
[bookmark: _Toc191386372]2.3 Questions
1. How adequate are the existing UK policies and frameworks in promoting sustainable practices within the construction industry? 
2. What are the primary technological and economic challenges faced by the organisations of the UK construction industry in achieving net zero emissions by the end of 2050?
3. What are the specific barriers faced by the UK construction SMEs in achieving net zero emission by the end of 2050?
4. What are some of the best practices that can be recommended to the UK construction organisations about reducing carbon emissions while supporting the net zero emission target by 2050?


[bookmark: _Toc191386373]3. Key literature linked to proposed subject area
[bookmark: _Toc191386374]3.1 Policies and regulatory frameworks for sustainable construction 
The UK government has introduced a range of different regulations and policies to encourage sustainability in the construction process. For example, the Climate Change Act 2008, which was amended in 2019, commits the entire country to achieve net-zero emissions by the end of 2050 (Legislation.gov.uk, 2008). Additionally, the Construction 2025 Strategy emphasises achieving sustainability in all parts of construction. This strategy aims to reduce overall carbon emissions by 50% (Service.gov.uk, 2013). Furthermore, the Future Homes Standard, which was set to be implemented by 2025, mandates the fact that new homes need to produce 75-80% fewer carbon emissions compared to the current standards (Franks, 2023). However, it has been argued that these policies still lack some effective enforcement mechanisms, which is why the overall benefits are still not realised properly. For example, Kuzemko (2022) stated that the regulatory framework of the UK successfully made some ambitious policies for environmental protection but these are generally undermined by industry resistance as well as inadequate planning. Additionally, it has been observed that environmental regulation and zero carbon emission strategies are mostly directed towards new developments in the construction industry. It neglects the challenges associated with retrofitting existing buildings and those buildings account for an extensive part of emission. Hence, the UK has made some progress in setting sustainability targets but policy inconsistencies and enforcement gaps are limiting the overall effectiveness.    
[bookmark: _Toc191386375]3.2 Innovative technologies used in sustainable construction
In the construction industry, technological advancements are playing important roles in the reduction of carbon emissions in the construction industry. Younis and Dodoo (2022) highlighted that low-carbon materials like recycled concrete and CLT (Cross-Laminated Timber) are continuously being used in the construction industry. It has been observed that CLT can easily reduce up to 60% of carbon reduction in comparison to traditional materials like concrete and steel. Furthermore, Chippagiri et al. (2021) described that prefabricated and modular construction techniques are quite effective in improving energy efficiency while reducing material waste. The integration of renewable energy sources can be highlighted as another important aspect of sustainable construction in the current times. For example, Rabczak et al. (2024) highlighted that heat pumps and PV (solar photovoltaic) panels can properly decrease operational carbon emissions. Nonetheless, the lack of skilled labour to install and maintain these systems with higher initial costs is posing some barriers to the widespread adaptation of the same. However, technological solutions alone are not enough and they need to be supported by financial incentives and appropriate policies.
[bookmark: _Toc191386376]3.3 Barriers faced while trying to achieve net zero emission
The UK government has set an ambitious target of achieving net zero emissions by the end of 2050, but the construction SMEs of the country are facing a range of different barriers during the transition. As per Mavrigiannaki et al. (2021), there are many SMEs operating on a smaller budget and profit margin, which makes it quite difficult to make further investments in green technology and its associated training. Additionally, the huge upfront investments in implementing energy-efficient renovations and practices are also deterring SMEs from taking adequate action. Technologies like BIM (Building Information Modelling) and other digital tools can help to optimise energy efficiency during construction. However, Cegarra-Navarro et al. (2024) described that the employees of SMEs sometimes lack the required knowledge and expertise to handle these technologies. Workers can also show concerns about the changed working aspects while not accepting to work using the new technologies designed for maintaining a carbon footprint. These are the primary challenges faced by the construction SMEs while trying to achieve zero carbon emissions. 
[bookmark: _Toc191386377]3.4 Research gap 
The importance of achieving net zero emissions, especially in the context of the construction industry in general is widely covered in multiple literature. The challenges faced by construction organisations in achieving net zero emissions are well covered as well in the current literature (Karlsson et al., 2020). However, there are lack of information about the challenges faced by the UK construction industry specifically in achieving net zero emissions by the end of 2050. Generalised information can be found about this specific research topic but there is a lack of information about how the UK construction companies are facing this problem. This is an existing research gap and the entire project will be designed in such a way so that the gap can be addressed.  
[bookmark: _Toc191386378]3.5 Contribution    
The research will contribute to the existing body of knowledge after including a focused analysis of the different barriers faced by the UK construction industry in achieving net zero emissions. After successfully highlighting the unique challenges faced by the UK construction companies, it will be possible to inform industry stakeholders and policymakers regarding the specific needs and strategies of the companies in achieving net zero emissions by the end of 2050.  
[bookmark: _Toc191386379]4. Proposed methodology and sampling technique 
[bookmark: _Toc191386380]4.1 Research Philosophy 
Research philosophy is an important element of the methodology section and it relates to the nature, source and development of data that will be used in order to investigate the research topic (Saliya, 2023). Different research philosophies include positivism, interpretivism pragmatism and realism. To assess the challenges faced by the UK construction industry in achieving net zero emissions, the interpretivism philosophy will be applied. The motivations, reasoning and other important social aspects can be analysed with the help of interpretivism research philosophy (Junjie and Yingxin, 2022). Besides that, this research philosophy is also helpful in analysing rich qualitative data, which may be helpful in terms of analysing certain aspects that may be missed during quantitative data and analysis.    
[bookmark: _Toc191386381]4.2 Research Approach 
The general procedure and plan of conducting the entire research can be defined effectively with the help of the research approach (Kumar and Ujire, 2024). In-depth data collection and analysis techniques can be assessed in the research approach. From the two research approaches, inductive and deductive, the inductive research approach will be applied here. This is because the inductive research approach will help to identify patterns from existing theory, information and data (Kumar and Ujire, 2024). 
[bookmark: _Toc191386382]4.3 Research Method 
Three research method types are quite common, qualitative, quantitative and mixed method. To identify the challenges faced by the UK construction industry in achieving net zero emissions, a qualitative research approach will be applied. This is because the qualitative method can help to make multiple inquiries from existing authentic information sources without relying on statistical data collection and analysis (Islam and Aldaihani, 2022). Besides that, the qualitative research method can add extra flexibility in data collection and analysis, which is suitable for this specific research.  
[bookmark: _Toc191386383]4.4 Data collection and analysis
A secondary data collection method will be used in this research and relevant databases like Google Scholar, Pub Med, Research Gate and others will be used for finding out appropriate information about the research subject. Keyword research techniques will be used while finding appropriate sources from the named databases. Secondary data collection techniques will be considered because they can be helpful in decreasing the time and complexity of a project without decreasing the quality of research (Taherdoost, 2021).
A thematic data analysis method will be used, where collected information will be sorted under some specific themes. The thematic data analysis process is appropriate in closely examining gathered information while maintaining transparency and effectiveness (Braun and Clarke, 2024). The connection between gathered information with the research objectives and questions is also possible, which is why the same has been selected. 
[bookmark: _Toc191386384]4.5 Sampling technique 
A purposive sampling technique will be used because it will help to select secondary sources that are appropriate and relevant to the research aim, objectives and questions (Thomas, 2022). The relevancy of gathered and analysed secondary information can also be improved with the help of a purposive sampling technique.  
4.6 Ethical considerations
Ethical considerations are quite important in any research because they help to ensure that unethical decisions have not been made while conducting the research. In this research, nobody will be physically or mentally harmed. Additionally, it will be made sure that the findings of this research do not harm anyone. Lastly, all information will be cited correctly so that there are no problems regarding the authenticity of research. 
[bookmark: _Toc191386385]4.6 Research timeline 
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Figure 1: Gantt Chart of this project
(Source: Self-constructed)
[bookmark: _Toc191386386]5. Conclusion 
This research highlights some of the common challenges faced by UK construction companies in the pursuit towards achieving net zero emissions by the end of 2050. The barriers mainly include technological barriers, financial barriers, skills barriers and many others. Further research will be done to analyse the identified barriers in depth while providing some actionable recommendations so that net zero carbon emission become feasible. 
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