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[bookmark: _Toc213593813]1.0 Introduction  
[bookmark: _tluvc21t0ykz][bookmark: _Toc213593814]1.1 Background and rationale 
Artificial Intelligence (AI) has been significant for fostering sustainability through operating the trends of material usage and resource management. Potwora et al. (2024) stated that AI’s role in predictive marketing integrates automation aspects for dynamic optimisation of resources. AI’s usage is anticipated through predictive marketing of managing raw materials driven by population growth. The global municipal solid waste is expected to reach 3.8 billion tonnes by 2050 signifying a 56% increase compared to 2020 (Unep, 2025). AI’s integration efforts lead to analysing historical trends on customers’ material usage that influences waste generation in subsequent years. 
 [image: ]
[bookmark: _Toc213522929]Figure 1: Global municipal solid waste project in trends 
(Source: Unep, 2025).
[bookmark: _85c816dlp2pc][bookmark: _Toc213593815]1.2 Aim 
The research aims to analyse AI’s role in predictive marketing for recovering and recycling materials
[bookmark: _Toc213593816]1.3 Research Objectives
· To analyse the feasibility of AI technologies in enhancing predictive marketing strategies specific to recycling and material recovery industries
· To assess the effectiveness of AI-powered predictive models in determining consumer behaviours and trends related to recycling and sustainable material usage
· To investigate prominent challenges and limitations encountered by organisations in integrating AI for predictive marketing in recycling and material recovery
· To explore the influence of AI-induced predictive marketing on uplifting customer engagement and strengthening recycling participation rates
[bookmark: _Toc213593817]1.4 Research Questions 
· What is the contribution of AI technologies in enhancing predictive marketing strategies for recycling and material recovery?
· What is the effectiveness of AI-powered predictive models towards analysing consumer behaviours and trends regarding recycling and sustainable material usage?
· What challenges are encountered while integrating AI for predictive marketing in recycling and material recovery?
· What strategies can influence AI-induced predictive marketing on uplifting customer engagement and strengthening recycling participation rates?
[bookmark: _vldyhipl7mht][bookmark: _Toc213593818]2.0 Literature Review
[bookmark: _gm56qjggljqt][bookmark: _Toc213593819]2.1 Exploring feasibility of AI technologies to enhance predictive marketing strategies concerning recycling and material recovery
The association between AI technologies and recyclability can be considered as an important element to foster a high standard of environmental responsibility. More precisely, reduced environmental degradation can be regarded as a potential outcome of implementing AI-induced technologies, concerning wide range and complexity of waste materials. According to Arun, Barik and Chandran (2024), AI technologies play an important role in terms of predictive marketing strategies concerning the measures of environmental sustainability and financial viability. The evidence indicates the essentiality of A-induced predictive marketing strategies to foster improved conformity with regulations, curated through waste management and reduced environmental emissions. The figure below has addressed the reusability and recovery of electronic waste, created from cell phones to develop polyamide, acquiring a high standard of environmental responsibility. A study by Lakhouit (2025) has supported the aforementioned argument by indicating the effectiveness of Internet of Things (IoT) to foster improved waste management through the channels of real-time monitoring and route optimisation. Henceforth, AI-induced predictive marketing has been conceptualised as an important construct to foster environmental responsibility and sustainability, curated through waste management and material recovery.  
[image: ]
[bookmark: _Toc213522930]Figure 2: Recycling plastics from electronic waste, concerning materials and energy
(Source: Arun, Barik and Chandran, 2024)
[bookmark: _1k28a9bgvouy][bookmark: _Toc213593820]2.2 Evaluating the effectiveness of AI-powered predictive models to determine consumer behaviour regarding recycling and material recovery
Big Data Predictive Analysis (BDPA) can be considered as a feasible AI-induced predictive model for understanding consumer behaviour concerning recycling and material recovery. Resource-Based View (RBV) theory has conceptualised BDPA as an important construct for an organisation to foster improved financial performance and market responsiveness, curated through customer-centricity and environmental responsibility (Nilashi et al., 2025). Referring to RBV, AI-powered predictive BDPA can be viewed as an important construct to carve customer satisfaction, concerning the integration of recycling and material recovery, aligned with environmental responsibility. Consequently, the figure below has addressed the implications of resources and capabilities to foster sustainable advantage through the integration of heterogeneous firm structure. However, Gündüzyeli (2024) has contradicted the aforementioned argument by indicating the risks of unstructured model performance in creating catastrophic situations within the management of customer data. Despite the previous limitation, heterogeneity can be considered as an important element to foster improved customer behaviour, curated through BDPA.   
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[bookmark: _Toc213522931]Figure 3: Conceptual diagram of RBV Theory
(Source: Self-developed)
[bookmark: _mq0cchegyxik][bookmark: _Toc213593821]2.3 Outlining barriers in implementing AI-induced predictive marketing within recycling and material recovery
Synthetic data generation can be viewed as one of the most prominent challenges in implementing AI-induced predictive marketing strategies. A study by Sheikh, Simske and Chong (2024) has addressed the consequences of unstructured data generation in dismantling the circular footprint of AI-based predictive marketing. The evidence mainly indicates the risks of poor data generation in disrupting the normalcy of data management derived from customer interactions and transactions. In this regard, BDPA can be viewed as an efficient solution to reduce the aforementioned barrier, concerning implementation of AI-induced marketing. According to Nilashi et al., (2025), BDPA acts as a ledger to foster improved environmental responsibility through increased access towards circular practices and sustainability. Henceforth, increased accessibility through BDPA has been conceptualised as an efficient solution for reducing barriers of unstructured synthetic data generation concerning the implementation of AI-induced predictive marketing.
[bookmark: _uw4v3i3dlkbf][bookmark: _Toc213593822]2.4 Theoretical underpinning
[bookmark: _2otw5ga3hbmw]“Model of Technological Acceptance (TAM)”
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[bookmark: _f49igfgmmb2m][bookmark: _Toc213522932]Figure 4: “Model of Technological Acceptance (TAM)”
[bookmark: _dhf4kbvwxk7f](Source: Self-developed)
The “Model of Technological Acceptance (TAM)” influences acceptance of AI across organisations in analysing customers’ consumption patterns in managing resources. The TAM model conveys the significance of AI in addressing waste accumulation across companies (Singagerda et al. 2025). TAM’s usage can be beneficial for analysing behaviour of consumers in managing resources through predictive models of AI.  Companies can foster sustainability through using AI as influenced by TAM for interpreting historical consumption patterns regarding waste management. Therefore, the possibility of recycling and material recovery can be anticipated using this theory that influences the usage of AI. 
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[bookmark: _Toc213522933]Figure 5: Conceptual Framework
(Source: Self-developed)
[bookmark: _tf2nzn85hj97][bookmark: _Toc213593823]2.5 Literature Gap  
The incorporation of a limited information on AI’s contribution towards material recovery and recycling could have been improvised by integrating furthermore citations. Numeric data on the success rate using AI towards material recovery could have helped in enhancing the literary findings. 
[bookmark: _1753yp8971dk][bookmark: _Toc213593824]3.0 Methodology  
[bookmark: _ph5zxfysh8qi][bookmark: _Toc213593825]3.1 Research philosophy and design
The research will incorporate the interpretivist research philosophy for delving in-depth perspective on using AI’s predictive models for material recovery and recycling. Pervin and Mokhtar (2022) commented that interpretivism research philosophy is applied for analysing experiences on a given topic. In addition, the descriptive research design will be incorporated for procuring extensive information on AI’s predictive model’s effectiveness related with recycling and recovering materials. 
[bookmark: _Toc213593826]3.2 PRISMA
[bookmark: _57bqzpw0h9ig][bookmark: _Toc213593827]3.2.1 Summary of the method
[Refer to appendix 1]
“Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)” can be viewed as an evidence-based roadmap for structured “Systematic Literature Review (SLR)”. As opined by Page et al., (2021) effective incorporation of PRISMA becomes a vital segment for a research in terms of enhancing different metrics including completeness, transparency, accountability and relevance. The evidence mainly indicates the effectiveness of PRISMA in terms of developing a structured foundation of a research, curated through constructive synthesis of subjective insights, derived from qualitative data. Structurally, identification, screening, eligibility, and inclusion are four key phases of the central flow diagram of PRISMA. As opined by Sohrabi et al., (2021) data extraction can be considered as an important element to ensure successful integration of PRISMA within a study. Consequently, for the present study relevant data must be extracted from “secondary sources” based on topics including machine learning, predictive analytics, optimisation algorithms, environmental sustainability and customer-centricity.
	Phases
	 Details

	Defining research questions
	The initial phase will be focused on the stances of understanding the contribution of AI technologies to improve recycling and material recovery.

	Systematic search
	Multiple databases and sources will be accessed through the utilisation of specific keywords including AI, predictive marketing, recycling, and material recovery.

	Integrating inclusion and exclusion criteria
	This phase will be centred on the stances of filtering the entire search results.

	Documenting the PRISMA flow diagram
	The documentation will be used for keeping records for selected sources.

	Extracting data
	Relevant data will be extracted in this phase based on inclusion and exclusion criteria.

	Synthesising findings
	The final phase is mainly centred on the stances of summarising key findings of the entire process. 


 Table 1: Key steps of PRISMA for the present study
(Source: Self-developed)
[bookmark: _exoi4zli2mpa][bookmark: _Toc213593828]3.2.2 Feasibility of using PRISMA
In the context of ensuring overall research quality, PRISMA can be viewed as an important framework to foster improved accountability and relevance. More precisely, the aforementioned framework acts as a mediator in research in terms of including feasible and relevant insights based on the core research topic through proper screening. For instance, in the present study, screening will be imposed through PRISMA for excluding irrelevant insights, concerning the association between the core research topic. As opined by Rethlefsen et al., (2021) structured incorporation of PRISMA can be considered as an important scenario for research to blend the nature of exploratory and subjective, based on the existing methodological attributes. Based on the aforementioned evidence, PRISMA can be considered a feasible framework for the present study in terms of facilitating efficiency curated through subjective and objective assessment. On the contrary, Page et al., (2021) have described the negative impulse of exclusion bias in disrupting the balance of screening construct within PRISMA. Despite the aforementioned challenge, a structured foundation of inclusion criteria can be viewed as a significant ledger for PRISMA to ensure the minimisation of exclusion bias. Consequently, in the present study, reduced exclusion bias will be a feasible construct to ensure seamless inclusion of relevant insights such as predictive analytics, optimisation algorithms, environmental sustainability and customer-centricity. Thus, PRISMA has been conceptualised as a feasible framework for the present study to foster improved accountability and relevance, based on the collected data.
[bookmark: _Toc213593829]3.3 Inclusion and Exclusion criteria 
	Inclusion criteria
	Exclusion criteria

	Articles related with AI’s predictive models in analysing materials’ recycling and recovery.
	Articles other than AI’s usage in analysing materials’ recycling and recovery through predictive models.

	Articles having an abstract and are published in English language 
	Articles lacking an abstract and are not published in English language

	Articles published from 2021 onwards and are peer-reviewed. 
	Articles published before 2021 onwards and are doctoral dissertation/master thesis.


Table 1: Inclusion and Exclusion criteria
(Source: Self-developed)
[bookmark: _Toc213593830]3.4 Research strategy and approach
[bookmark: _49hwtzr5zftj]Secondary research strategy will be applied for collecting pre-existing information on AI's usage in analysing material recovery/recycling. Deductive approach will be used in deriving information from secondary resources for gaining clear concepts. These methodologies will help in gaining critical insights into the ways how AI's predictive models can contribute towards analysing consumers’ patterns. 
[bookmark: _mfojyjza0kle][bookmark: _Toc213593831]3.5 Data collection method and analysis 
Qualitative method and thematic analysis will be applied for incorporating textual data on predictive models’ usage for recovering/recycling materials in form of themes. Qualitative methodology is important for gaining clear concepts and fostering information clarity (Lim, 2025). Thematic analysis will help in arranging information into 4 themes that are coherent with the research objectives.
[bookmark: _jpzxp1fa0kcv][bookmark: _Toc213593832]3.6 Sampling and technique
A sample of 12 peer reviewed journals will be selected using the purposive sampling techniques for procuring in-depth insights into AI’ s predictive model’s contribution towards recovering/recycling materials. Purpose sampling technique focuses on understanding complex phenomena related to a topic and interpreting information into meaningful sentences (Bouncken and Schmitt, 2025).  
[bookmark: _rrre9bnqcja1][bookmark: _Toc213593833]3.7 Methodological limitation
[bookmark: _a0tukol9qc7m]The methodologies focused on applying secondary qualitative methods that depend on procuring existing information on AI's predictive marketing models in material recovery/recycling. However, the primary quantitative methodology could have helped in understanding AI’s efficiency towards recycling/recovering materials based on real time insights gained from employees. The strategy would have helped in uncovering new insights on AI’s efficiency or challenges in analysing customers' material usage patterns. This would help in developing recommendations in addressing the issues based on the trends of corresponding responses. 
[bookmark: _i4jkye90dpqb][bookmark: _Toc213593834]4.0 Expected Findings
AI’s predictive modelling has been significant for analysing consumers’ behaviour patterns on using materials. Predictive models of AI contribute towards forecasting waste volumes based on historical data of customers' consumption patterns (Fatorachian and Pawar, 2025). Predictive marketing helps in enhancing material management by using AI for sorting the kind of materials as per the recyclability. Thus, responsible companies can forecast the patterns of generating waste across customers and focus on developing eco-friendly materials for reducing waste accumulation.  
[bookmark: _usggrdp65ow7][bookmark: _Toc213593835]5.0 Limitation 
The research is limited to provide less quantitative information on the AI’s acceptance across companies in recovering/recycling materials. In addition, theoretical underpin could have been relatively explained for understanding the significance of AI towards fostering sustainability through waste management. The secondary qualitative methodology is limited to providing existing information on AI’s role in predictive marketing for recycling and material recovery. The research is limited to providing less inflation in the literature review and also identifying corresponding gaps that hindered effective understanding of the topic in detail. The research is limited to providing extensive application of the methodologies that signifies hindrance in retaining adequate validity of the findings and ethical consideration. 
[bookmark: _sap8itvzv4ko][bookmark: _Toc213593836]6.0 Timeframe 
[Refer to Appendix 2]
[bookmark: _wu1jpjezyh3r][bookmark: _Toc213593837]7.0 Conclusion  
It can be concluded that AI has been significant for analysing material usage/consumption patterns across customers that impacts the degree of waste accumulation. Predictive models of AI have been significant for forecasting the waste accumulation based on historical data. Companies using AI can anticipate forecasting future waste accumulation that could help in developing eco-friendly materials and advising customers to use the same. The secondary qualitative methodology will be effective in procuring holistic information on AI’s role in recovering/recycling materials. 
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	“Tasks”
	“Week 1”
	“Week 2”
	“Week 3”
	“Week 4”
	“Week 5”
	“Week 6”
	“Week 7”
	“Week 8”

	Establishing aims and objectives for the research
	
	
	
	
	
	
	
	

	Providing an introduction of the research topic
	
	
	
	
	
	
	
	

	Designing research process
	
	
	
	
	
	
	
	

	Selecting articles for qualitative research
	
	
	
	
	
	
	
	

	Analysing the data using thematic analysis
	
	
	
	
	
	
	
	

	Discussing data
	
	
	
	
	
	
	
	

	concluding the research
	
	
	
	
	
	
	
	

	Prepare and submit the final research project
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