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Abstract
Wastes are the unwanted or unusable materials produced after the primary use. This hazardous material causes threats to human health and environment due to its ignitable, toxic and reactive nature, leads to the environmental pollution. The global community is currently at a critical environmental and economic juncture due to the different types generation of heavy amount of wastes. In present scenario sustainable waste management became a global challenge to minimizing the negative effect of waste on human beings and their surroundings. This review paper aims to bridge that knowledge gap by evaluating the socio technical drivers and experimental outcomes of the Waste to Wealth paradigm and highlighting the sustainable management of waste material to produce useful products. More than 60 research papers were accessed from the online database like google scholar, research gate, Wiley online library, JSTOR, Scopus database, Springer nature database focusing mainly on the utilization of temple waste, kitchen waste, animal excretory waste (cow dung) and waste generated through agricultural sources. After careful review of these research articles it was observed that the temple wastes are mainly used for the production of vermicompost, biogas, and natural products like essential oil as well as useful in construction sector. The waste generated through kitchen has been used in the biofuel (ethanol, butanol, biodiesel), bioelectricity and pigment production. Biomolecules like cellulose are produced from management of cow dung waste. Likewise agricultural waste plays vital role by used as Biofertilizer, soil amendments, absorbents of dye and chemicals. Converting waste into high value commodities is an eco friendly approach to offer a sustainable solution. 
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Introduction 
The global community is currently at a critical environmental and economic juncture, marked by an unprecedented surge in municipal and industrial waste. If the people stay on this type of current trajectory, global waste generation is projected to hit 3.8 billion tones by 2050 (International Solid Waste Association, 2024). Historically, our industrial and societal systems have relied on a linear "take-make-dispose" model, which treats residues as hazardous liabilities to be managed rather than assets to be utilized (Dumitrescu-Popa et al., 2024). However, as we continue to breach planetary boundaries, transitioning toward a "Waste to Wealth" paradigm has become an ecological and economic necessity. This shift moves us beyond simple disposal, reconceptualizing waste as a strategic, underutilized raw material that is essential for a functioning circular economy (Chenavaz et al., 2024).

Converting waste into high value commodities offers a dual solution. It mitigates the environmental damage caused by landfills while addressing the growing scarcity of fresh resources (Kaza et al., 2018). While large scale waste management often focuses on generic municipal streams, recent scholarship highlights the need for decentralized, specialized processing. Diverse waste streams ranging from the organic residues found in religious institutions to the high volume lignocelluloses leftovers from agriculture possess unique physicochemical properties. These can be effectively harnessed through specific biotechnological and thermo chemical pathways (Kumar & Lata, 2025).
At the heart of this shift is technological innovation. Organic waste fractions are increasingly being used to produce biofuel, bio-nanocomposites, and even bioelectricity via microbial fuel cells (Eriksson et al., 2016). Furthermore, extracting bioactive molecules like antioxidants, essential oils, and natural pigments from food and floral waste has opened up new possibilities in the pharmaceutical and textile industries. In the construction sectors, integrating agro industrial byproducts like coconut shells and various ashes into concrete shows that waste can provide sustainable alternatives to traditional building materials.
Despite the growing body of research, it still need a comprehensive synthesis of these valorization techniques to help scale these solutions. This review paper aims to bridge that knowledge gap by evaluating the socio technical drivers and experimental outcomes of the Waste to Wealth paradigm. Specifically, this review focuses on categorizes and analyzes four key streams like Temple Waste (turning floral residues into vermicompost, essential oils, and dyes), Kitchen and Food Waste (advancements in biofuel and antioxidants), Animal Excretory Waste (the role of cow dung in biogas and soil health), and Agricultural Waste (using residues for fertilizers and water purification).
While waste has traditionally been viewed as useless or even dangerous, a significant volume of research now proves its potential as a high quality raw material. The following sections contain the review research across these major waste categories.

Methodology: 
Present review article aimed to highlighted the sustainable management of temple waste, kitchen waste, agricultural waste and animal excretory product waste. For compilation of the research finding regarding use of waste as useful products, several online databases like google scholar, research gate, Wiley online library, JSTOR, Scopus database, Springer nature database were accessed to get a comprehensive result. Different types of key words like waste, wealth, waste to wealth, temple waste, agro waste, kitchen waste, vermicomposting, waste management, Biofertilizer, biofuel etc were used to search the available literature in the online platform. The obtained research paper in this literature search were carefully reviewed and their findings were described in the result section.

Result 
a. Management of Temple waste
a.i. Vermicomposting 
         While exploring the management ways for temple waste it was noticed that, Gaurav and Pathade (2011) studied the vermicomposting on temple waste (Nirmalya) from Ganesh temple of Maharashtra. They mixed the waste with effluent from a biogas digester and cattle dung letting it decompose for 30 days at 30°C. The resulting vermicompost was tested as fertilizer for pot culture study of five flowering plants. Plants treated with it showed better height, faster flowering and produced more flowers compared to untreated plants.  Similarly, Shouche et al. (2011) successfully prepared stable vermicompost using floral waste and cattle dung mixtures. Different proportions of the mixtures were tested, monitoring parameters like temperature, pH and moisture content.  The results indicate that different parameters were changed periodically and became constant at the end of process. Also, this decomposition process significantly reduced time compared to controls.  
          After that, Jadhav et al. (2013) developed a microbial consortium capable of effectively degrading flower waste from temples more effectively. This microbial mix improved the decomposition process. The final bio-manure produced was found to be good quality and environmentally safe. Similarly, Sailaja et al. (2013) converted temple flowers into vermicompost. They also examined nutrient status and microbiological enumeration of vermicompost prepared. They found that vermicompost improved plant growth compared to controls. These vermicompost also contains plant hormones like auxin and gibberellins and enzymes that stimulate growth and discouraged plant pathogens.  
          Temple wastes also confirming its suitability as a substrate for vermicomposting proved from the research of Tiwari (2014), who specifically collected, segregated, composted marigold waste. These floral wastes are in earthen pot and then different parameters like pH, temperature, moisture content, organic carbon, available phosphorus etc. were evaluated. Beyond vermicomposting, Siluvai and Aneeshai (2014) worked on conventional composting using fungal cultures like Ganoderma incidum, Pleurotus sapidus and Pleurot flabellatus. Pleurotus species was shown to be effective for decomposition of waste and producing cost effective compost.  Makhania and Upadhyay (2015) studied floral waste composting from different temples of Surat, measuring key physico-chemical parameters. Their findings showed peak temperature on day 4 and validated composting as an effective “zero-waste” strategy for managing such organic waste.       
a.ii. Preparation of Natural product
      While discussing about the waste as natural product, Khan and Rahman (2005) extracted and analyzed essential oil from rose's (Rosa demascena, Rosa centifolia). They isolated various parameters like oil yield, colour and other physical and chemical properties and conclude that there was quantitative and qualitative difference in chemical composition, aroma constituents of essential oil of two species. Vankar (2009) extracted dyes from marigold (Tagetus erecta) petals that mainly consists of carotenoids-lutein and flavonoid-patuletin, these colorants have been identified, isolated and used for dyeing textiles. Pretreatment with 1-2% of metal mordant and 5% of plant extract was found to be satisfactory and showed very good result to dye cotton, wool and silk. Similarly, Perumal et al. (2012) extracted essential oil from temple rose petals via steam distillation process. In this study use of GC-MS technique recorded 54 compounds out of which phenyl ethyl alcohol as the major component followed by octadecane, hexadecane, phenyl ethyl decylester and tetra methyl trisilocen decanol. 
           Like essential oil extraction, Teli et al. (2013) isolated dyes from Hibiscus and marigold flowers demonstrating their potential for dyeing cotton and cotton/silk blend fabrics using natural mordents like alum, harad and ferrous sulphate whereas Ravishankar et al. (2014) also reported satisfactory results from extracting dyes using solvents like ethanol, methanol, hexane. They also extracted the essential oils using Soxhlet apparatus from various common temple flowers.
a.iii. Implementations in Construction sector
        In construction sector, there is a vast scope of using the coconut shell as a potential or a replacement material in the construction industry. Coconut shells, another common temple offering, have been investigated for use by Yerramala and Ramachandraudu (2012). They examined concrete using 10-20% coconut shells (CS) aggregate replacement comparing its strength, water absorption and moisture migration to control concrete. CS aggregate can substitute normal aggregate, but results in slightly lower concrete performance. Ahlawat and kalurkar (2014) also substituted granite with coconut shells (up to 10%) in concrete,  finding it cost effective and eco friendly though compressive strength decreased with higher replacement levels. Nagarajan et al. (2014) went further by producing coconut shell ash (via incineration) and showed it could serve as a partial replacement for cement in concrete.
a.iv. Biogas production
         Like biofuel preparation, these waste also contributed towards biogas production. Kumar and Swapnavahini (2012) investigated biogas production and nutrient reduction from rose residue via anaerobic digestion. They achieved significant removal rates for TS (73%), VS (45%), chloride (82%), BOD (42%) and TKN (58%) alongside biogas production. Singh and Bajpai (2012) worked on anaerobic digestion of flower waste for methane production even under cold condition. Gas chromatographer was the device used to determine the quality of gas produced. They reported that the process reduced pollution from disposal and removed BOD and TS along with biogas production. Comparative study on biogas yield from various flower wastes like Jasmine, sunset flower, roselle, etc. and vegetable waste were conducted by Ranjitha et al. (2014). Their finding states that flowers produced a higher biogas yield (16.69 g/kg) more quickly than vegetable waste (9.089 g/kg).

b. Management of Kitchen waste:
Like temple wastes, the kitchen wastes were also possess specific properties. Saygili et al. (2015) successfully converted grape industrial processing waste into activated carbon, demonstrating its effectiveness as an adsorbent for cationic and anionic dyes with a capacity higher than some commercial materials.
b.i. Antioxidant
       Amado et al. (2014) optimized antioxidant extraction from potato peel waste, confirming its potential to limit oil oxidation. Likewise, Wang et al. (2017) utilized ultrasound assisted enzymatic hydrolysis to extract phenolics antioxidants from olive pomace, resulting in an additive that enhanced antioxidant properties in fatty foods.
b.ii. Biofuel Production
           In case of biofuel production, Ujor et al. (2014) reported butanol production from industrial starchy food wastes (dough, breading’s)  using  Clostridium beijerinckii,  obtaining up to 15.1 g/l  ABE.  Shao and Chen (2015) used Clostridium acetobutylicum to ferment Amorphophallus konjac waste, achieving 7.1 g/l butanol via separate hydrolysis and fermentation. Similarly bioethanol production from waste was noticed by Chintagunta et al. (2016) produced 6.18%  v/v  bioethanol  and 9.3%  v/v  bioethanol from potato peel  and mash  wastes  respectively using a co-culture of Aspergillus niger and  Saccharomyces cerevisiae. 
          Chintagunta et al. (2017) achieved 7.12% v/v bioethanol from pineapple leaf waste using simultaneous saccharification and fermentation (SSF) with yeast. Dhiman et al. (2017) demonstrated direct ethanol production from unprocessed food waste using thermophilic anaerobic bacteria in a single reactor. In the same year, Nishimura et al. (2017) co- fermented waste paper and kitchen waste achieving up to 46.6 g/l ethanol where kitchen waste served as nutrient source and pH regulator. Not only alcohol production, but also biodiesel were produced from the waste material tgat proved from the study of Fadhil et al.  (2017). They produced biodiesel (95.2% w/w yield) from a blend of mixed non-edible oils, castor seed oil and waste fish oil.  Lee at al.  (2017)  developed a rapid process for biodiesel synthesis directly from waste Pepper seeds (containing 26.9% lipid) without prior lipid extraction. Hu et al. (2017) synthesized biodiesel (94.9% yields) from waste oils with high acid value using a reusable ionic liquid catalyst. 
   Thushari and Babel (2018) utilized waste palm oil and a catalyst derived from coconut meal residue to achieve 92.7% biodiesel yield. Wu et al. (2016) thought that co-digesting food waste with de-oiled grease trap waste increased biogas yield by 19% compared to monodigestion.  Deepanraj et al.  (2017) found  that ultrasonication pretreatment of food waste enhanced biogas production  (10.12% biogas, 9926 ml yield) during anaerobic digestion with poultry manure.
b.iii. Bioelectricity production
        Rikame et al. (2012) produced electricity from acidogenic food waste lechate in a dual-chamber MFC, achieving a maximum power density of 15.14 W/m3 and 90% COD removal. Jia et al. (2013) generated bioelectricity from food waste using MFCs, noting the significant effect of organic loading rate on power output and identifying Geobacter  and  Bacteroides as dominant  species.  Miran et al. (2016) generated 0.59 V and a maximum power density of 358.8 m W/m2 from orange peel waste  using a mediator-less  microbial fuel cell (MFC). 
b.iv. Bio-nano composites
           Fernandes et al.  (2017)  produce, epoxy resin blends and composites using waste vegetable oil demonstrating potential as an alternative triglyceride source.  Govindaraj et al. (2017) created pectin/apatite bio-nanocomposites from jack fruit peel, showing biocompatibility suitable for bone graft application.
b.v. Fungal cultivation
       Ruiz-Rodriguez et al. (2010) cultivated oyster mushrooms on wheat straw supplemented with olive meal waste (0-90%), finding similar quality to control except for colour. Pereira et al. (2017) used onion juice waste to cultivate Pleurotus sajor-caju, achieving a yield of 45.73%. Nair et al. (2017) cultivated edible filamentous fungi (Neurospora, Aspergillus, Mucor, Rhizopus) on waste bread, producing protein-rich biomass suitable for feed.
b.vi. Pigments production 
       Silvera et al.  (2008) produced pigment from grape waste using Monascus purpureus. Nanou and Roukas (2016) produced carotenoids (2021 mg/L) from waste cooking oil using Blakeslea trispora. Cheng and Yang (2016) obtained carotenoids (2611 µg/l) from food waste  using  Rhodotorula  mucilaginosa.  Aruldass et al. (2016) produced a yellowish orange pigment  (152 mg/l) from pineapple waste using  Chryseobacterium artocarpi. 
b.vii. Other products
        Haque et al. (2017) recovered 47.5% of sugars as high fructose syrup from beverage waste. Chen et al. (2017) produced levulinc acid from cellulosic food waste using Bronsted acids.  Poojary and Passamonti (2015) extracted lycopene 3.47-4.03 mg/100g from tomato processing waste.  Roda et al (2017) produced vinegar (5% acetic acid) from pineapple waste via alcoholic and subsequent acidic fermentation.  Papadaki et al. (2017) produced wax esters from food industry wastes (confectionary waste, cheese whey, wine less) using oleaginous yeast. Li et al. (2017) produced xanthan gum (4.09-6.46 g/l) from pretreated and hydrolyzed kitchen waste using  Xanthomonas campestris.
b.viii. Plant growth promoter
      Ferdous et al. (2022) investigated how kitchen waste compost (KWC) and NPK fertilizers affected tomato (Solanum lycopersicum) plants. Their pot experiment showed that combining KWC with NPK fertilizer produced the best results for tomato growth and yield. Kibria et al. (2013) assessed poultary manure, kitchen compost and NPK effects on Ladies finger (Abelmoschus esculentus). The combined application of 50% NPK+ %) poultry manure resulted in the best plant growth and fruit yield. Liu et al. (2023) evaluated substrates using kitchen waste compost (KWC) to partially replace peat for growing pak choi (Brassica chinensis). A formulation with 10% KWC improved pak choi growth and quality compared to soil. 
c. Animal excretory waste (Cow dung)  
        Kalia and Singh (2004) operated a 1-m3 biogas plant achieving maximum production near 40 l/kg dung under specific conditions. Co-digestion studies showed enhanced results. Li et al. (2014) observed a 10% increase in methane yield by mixing cow dung with pig manure (60:40). In agricultural sector, Onwudike (2010) combined cow dung (3t/ha) with NPK fertilizer (100 kg/ ha) for  potato cultivation, resulting  in a marked yield  increase from 1.8 t/ha (control) to  8.9 t/ ha and improved soil properties. Exploring microbial contributions, Swain et al. (2012) isolated thermo tolerant Bacillus subtilis stains from cow dung which demonstrated significant potential in phosphate solubilization and antagonism against plant pathogen. Beside this sector, Yang et al. (2012) synthesized activated carbon from cow dung via chemical activation, testing it as a super capacitor electrode and achieving a specific capacitance of 124 F/g with good durability.
          While focusing towards bioremediation Lu et al. (2014) investigated 219 bacterial strains from cow dung, finding 17 strains (including Alcaligenes, Bacillus, Proteus) capable of killing over 90% of the nematode Caenorhabditis elegans within an hour. Adams et al. (2014) employed cow dung micro flora for bioremediation soil contaminated with engine oil, achieving up to 81% reduction in total petroleum hydrocarbons. 
c.i. Source of valuable Biomolecules
       Lowry et al. (2007) reported that inhaled Mycobacterium vaccae a bacterium first isolated from cow dung, enhanced neuron growth and stimulated serotonin/norepinephrine production in the brain suggesting potential antidepressant effects. Sadhu et al. (2014) mutated a Bacillus species from cow down using NTG, successfully increasing its cellulase production from 9.4 to 16.3 U/mg proteins. 
c.ii. Plant growth
Oguntade et al. (2018) compared composted kitchen waste and poultry manure (PM) as soil amendments for jute mallow (Corchorus olitorius). They assessed plant growth, yield and heavy metal uptake. PM led to higher leaf yield and copper accumulation, though all metal levels remained safe. 

d. Agricultural waste Management
d.i. Biofertilizer
         Cestonaro et al. (2015) demonstrated that co-digesting bedding with atleast 50% cattle manure enhanced biogas yield and the quality of resulting biofertilizer. Chatterjee and Bandopadhyay (2017) found that treating cowpea (Vigna unguiculata) seeds with molybdenum, Biofertilizer and foliar boron spray markedly  improved plant growth and pod production (by 42% and 54% respectively) in acid soil. Dadrasan et al. (2015) showed that combining biofertilizers with 50% chemical fertilizer could boost fenugreek yield suggesting a way to reduce chemical fertilizer use. Da Costa et al. (2015) confirmed that using phosphate solubilizing bacteria (PSB) with rock phosphate effectively increased rice growth and nutrient uptake. Stamford et al. (2015) reported that applying sulphur with Acidithiobacillus effectively lowered soil pH and improved cowpea nutrient status and biomass.

 d.ii. Soil amendments
           Agegnehu et al. (2015) concluded that using biochar and compost amendments improved soil organic carbon, water content, nutrient status and peanut production while reducing greenhouse gas emission on Ferralsols.  Ali et al. (2015) found that combining Azolla with other amendments effectively decreased the global warming potential from methane and nitrous oxide emission in paddy soils.  Aranda et al. (2015) thought that using compost olive- mill pomace improved file fertility and biochemical activity indicating its potential for file fee stabilization in agro environments. El-Naggar et al. (2015) determined that adding woody waste biochar to calcareous soils increased nutrient availability from poultry manure and help sequester carbon. Leon et al. (2015) noted that organic amendments affected soil carbon differently in orchads versus acidic tea garden in Japan with tea soils, sequestering more carbon from clippings.

d.iii. Adsorbtion (dye, heavy metal, chemical)
         Adegoke and Bello (2015) reviewed agricultural wastes as die adsorbents, noting optimal adsorption often occurring within 4 to 5 hours at pH 8 to 10 for acidic dyes. Bhatnagar et al. (2015) highlighted the potential of agricultural waste peels as multifunctional biomass for water purification due to their lignocelluloses nature. Hazzaa and Hussein (2015) found activated carbon from olive stones effectively removed methylene blue, acting as a renewable adsorbent. Rosales et al. (2015) confirmed various agro forestry wastes act as biosorbents for heavy metals, with acidic conditions aiding metal recovery from the biomass. Likewise, Asim et al. (2015) studied agricultural solid wastes as desiccants, finding that increased porosity and hydrophilicity enhanced water adsorption properties. 

d.iv. Energy recycling
          Antonelli et al. (2015) evaluated energy recovery from waste biomass confirming its environmental benefits by reducing CO2 and fossil fuel use via thermo chemical and biochemical processes.  

d.v. Useful material
         Aprianti et al.  (2015) reviewed the successful use of various agricultural waste ashes (palm oil, rice husk, sugarcane bagasse, bamboo leaf, wood waste, corn cob) as cementations materials in concrete. Similarly, Ashour et al. (2015) used natural straw fibers to create renewable building material, finding that barley straw reinforced bricks showed excellent thermal insulation.  Ibrahim (2015) showed that incorporating agricultural wastes into polyester composites significantly affected their wear rates and friction coefficients.
Discussion 
After looking at more than 60 different research papers, it’s clear that the society is finally moving toward a "Waste to Wealth" model. The data shows that things we used to treat as dangerous trash are now being seen as valuable resources (Dumitrescu-Popa et al., 2024). Out of the four categories we studied, Kitchen and Food Waste got the most attention. Researchers looked at eight different areas for this, including making bio-electricity and growing fungi for new materials (Saygili et al., 2015; Miran et al., 2016). Across all the waste types, the biggest focus was on Bioenergy and improving soil through composting and bio-fertilizers (Gaurav & Pathade, 2011; Ujor et al., 2014; Onwudike, 2010). This shows a global push to swap out fossil fuels and chemical fertilizers for natural, bio-based options.
The environmental benefits mentioned in these studies are huge. Turning old flowers and kitchen scraps into compost or biogas helps stop the methane gas that usually leaks from landfills (Kaza et al., 2018). Also, using farm waste to soak up dyes and heavy metals is a cheap and effective way to clean water (Adegoke & Bello, 2015; Bhatnagar et al., 2015). In the building industry, using coconut shells or ash instead of traditional stone or sand reduces the carbon footprint of concrete (Yerramala & Ramachandraudu, 2012; Aprianti et al., 2015). Even cow dung is being used to clean up soil that has been poisoned by engine oil, showing how animal waste can actually help fix damaged nature (Adams et al., 2014).
From a business side, Kitchen and Temple wastes seem to be the most profitable because we can pull high-quality molecules out of them. Making things like essential oils from rose petals (Khan & Rahman, 2005; Perumal et al., 2012), natural dyes for clothes (Vankar et al., 2009; Aruldass et al., 2016), and healthy antioxidants from food scraps (Amado et al., 2014; Barba et al., 2016) makes a lot more money than just making bulk compost. These highend products are the new frontier for green chemistry and help satisfy industrial needs without hurting the planet.
Even with all these successes, there are still some gaps to fill. While the lab results look great, future work needs to focus on making these methods affordable and practical in the real world. As we mentioned earlier, moving to large-scale use depends on solving social and practical hurdles. We also need to look at the "life-cycle" of these methods to make sure the energy we use to convert the waste doesn't end up being more than the energy we save. This is the only way to make sure we are actually starting a sustainable resource revolution.

Conclusion
This research shows that we are finally changing how we handle waste globally. Instead of just seeing trash as a huge environmental problem, we're starting to treat it as a valuable resource that can actually help the economy. By looking closely at how we can reuse waste from temples, kitchens, animals, and agricultural fields, it is clear that the "Waste to Wealth" approach is a great way to protect nature while still meeting the needs of industry. The research shows that not all wastes are the same. For example, leftover crops are very fibrous, while floral waste is full of natural compounds. Because they are so different, we need to use specific technologies tailored to each type of waste to get the best results. .
      New technologies are proving that we can turn basic waste into really useful things, like fuels, new materials, and even ingredients for medicine. We're also seeing how leftovers from farming and industry can be used to build houses or create energy. This is a huge deal because it means we don't have to keep digging up new, raw materials from the earth. All of these changes are helping us build a system where nothing is wasted, which is much better for the planet and helps us fight climate change.
      However, while laboratory scale successes are well documented, the transition to a large scale industrial application remains contingent upon overcoming real world barriers and ensuring cost effective feasibility. Future research must prioritize the optimization of integrated biorefineries and the development of decentralized processing units to manage waste at the source. Ultimately, the successful implementation of the Waste to Wealth paradigm will require a synergistic effort between scientific innovation, policy frameworks, and industrial stakeholders to transform the global waste crisis into a sustainable resource revolution.
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