Life Cycle Assessment: Liquid Laundry Detergent vs “Eco-friendly” Laundry Sheets

Laundry detergent can come in many forms including powder, liquid, pods, and recently added: sheets. Their primary function is to remove dirt and debris from garments. Laundry detergent is similar to soap; however, it differs from soap because it has additional surfactants which function to prevent precipitates from forming during the washing process. Additionally, detergents have other ingredients added for bleaching, color, smell, and efficiency (How Products are Made, 2006). The two types being compared in this LCA are Tide Original Scent Liquid Laundry Detergent and Tru Earth Laundry Detergent Sheets. Tide is known for being a brand that is not traditionally environmentally friendly, however they appeared to make some changes to their formula and their packaging in recent years. Tru Earth is a lesser-known brand; however, it has a green reputation amongst laundry detergents especially in the rise of new “environmentally friendly” laundry sheets. 
Historically, laundry detergents created significant environmental issues including phosphates and foaming in wastewater (How Products are Made, 2006).  These issues have been investigated, and many studies were conducted to see how laundry detergents affect fish, soil, waterways, and people. Most modern formulations do not include phosphates anymore after much environmental advocacy was done to remove them (How Products are Made, 2006). However, this LCA seeks to address further issues with the detergents as well as to address potential greenwashing amongst brands that claim to be environmentally friendly. It is important to look deeply at each step of a product’s life from material extraction to disposal to assess their environmental impact. Although one brand may have greener ingredients, this can be deceiving as other aspects of the production process may be more harmful. Laundry detergents are fundamental products used every day across the globe, so it is imperative to be conscious of how they are impacting the environment. 



	[bookmark: _Hlk194046993]Product #1: Tide Original Scent Liquid Laundry Detergent
	[bookmark: _Hlk194047010]Product #2: Tru Earth Laundry Detergent Sheets: Fresh Linen
	Winner for this Stage with Rationale

	Materials Acquisition/ Resources
· Sodium Laurel Sulfate is an ingredient in the Tide original formation used as a surfactant (Tide, 2024). This ingredient typically is derived from oils including palm oil which can be environmentally damaging when obtaining (National Center for Biochem Information, 2025). Although P & G claims that their sourcing of palm oil is ethical, only 84% of consumed 401,285 metric tons of palm oil and its derivatives were RSPO certified (Procter & Gamble, 2023). However, this number is improving annually. 
· 14,779 cubic meters of water was withdrawn for P & G’s fabric and home care products in 2023 (Procter & Gamble, 2023). This figure does not represent just the original Tide detergent; however, it shows that a large amount of water is obtained to create the liquid. 
· There is fragrance included in product list (Tide, 2024) which can be concerning. 
	Materials Acquisition/ Resources 
· The ingredients list includes fragrance for this scent, however some of the other scents the brand offers are fragrance free. Fragrance can be concerning because of the all the possible ingredients within the fragrance (Tru Earth, 2024). 
· These sheets have 5 surfactants included in the ingredients list. These include Lauryl Glucoside, Caprylyl/capryl Glucoside, Cocamidopropyl Betaine, Glycereth-6 Cocoate, and Sodium C14-16 Olefin Sulfonate (Tru Earth, 2024). The only concerning of these being Cocamidopropyl Betaine due to use restrictions. (EWG, 2025). 
· [bookmark: _Hlk194394160]Sheets use at least 50% less water than liquid detergent as ingredient (Maletic, 2025). 
	Winner: Tru Earth Laundry Detergent Sheets: Fresh Linen 
The sheets won this stage because they both include fragrance, so they are equally bad in that aspect. They both contain surfactants, however the surfactants in the Tru Earth are more benign than the ones in the Tide which include the notorious Sodium Laurel Sulfate. Additionally, the tide requires way more water than the Tru Earth as ingredients. 

	Materials Processing/Manufacturing 
· [bookmark: _Hlk194394590]To create detergent first the dry ingredients are mixed in a machine called an agglomerator. Then, the liquid ingredients are added through the agglomerator’s nozzles and blended. The mix flows out and dries on a belt where it later gets pulverized to remove clumps. Lastly, the dry mixture is added to a solution containing water and solubilizers (How Products are Made, 2006). This big industrial agglomerator is going to require lots of energy to power. Additionally, a lot of water will need to be used to create the dry mix and then even more to turn it into liquid detergent.
· Fossil fuels depleted per material production phase for tide laundry detergent was 2.80 × 102 MJ Surplus (Kim and Park, 2020).
· For P and G’s fabric and home care, Energy consumption in 2023 was 9,914 gigajoules (Procter & Gamble, 2024). This is for all P & G’s products, so this does not represent the individual Tide Product. However, it is a good figure to show that a large amount of energy was used, and a large amount of greenhouse gas emissions were generated to create this.  
· For all P & G’s fabric and home care products, 191 Metric tons x 1,000 of solid manufacturing waste was generated in 2023.  0.8 metric tons of air emissions were generated in 2023 as well as 1.1 metric tons x 1,000 of effluents (Procter & Gamble, 2024). This figure ultimately shows that a lot of waste is generated in the manufacturing process as well as in disposal. Additionally, emissions and effluents were generated to manufacture this detergent which leads to air pollution, water pollution, soil pollution, and damage to organism health. 
· [bookmark: _Hlk194395086]Ozone depletion for the material production process was 9.80 × 10−7 kg CFC-11 eq, and smog produced was 3.31 kg O3 eq. Acidification was 4.04 × 10−1 kg SO2 eq. Additionally, there were measurable effects on respiratory health, eutrophication, global warming and ecotoxicity (Kim and Park, 2020).  Global warming is influenced by greenhouse gas emissions from the manufacturing process. 
	Materials Processing/Manufacturing
· [bookmark: _Hlk194395195]Data for this section was limited. First, the ingredients must be blended (Bahrani, 2023). This likely would be done by some kind of machine, which would require electricity to power and therefore require fossil fuels for an energy source. This would release CO2 emissions and further air pollution. 
· The sheets must be created before they can be infused with the detergent. The sheets would also require energy and create emissions to be manufactured. Depending on the material they’re made of they could require many additional processing steps to create the material for the sheet. The sheets are then infused with the detergent which would require more energy to perform this step (Bahrani, 2023).
· Lastly, the sheets will have to dry (potentially through an industrial dryer or naturally). If an industrial dryer is used, this would require lots of energy to generate heat and to power it. Then, the sheets will have to be cut precisely into the same size by another machine (Bahrani, 2023). 
	Winner: Tru Earth Laundry Detergent Sheets: Fresh Linen
The winner is Tru Earth but by a very narrow margin. These are virtually the same because the data for Tru Earth manufacturing was very limited. Tru Earth has a slight advantage in that they are made at a slightly smaller scale than Tide because they are a smaller company. 

	Packaging/Transportation
· For transportation, 3.69 × 10 MJ surplus of fossil fuels depleted when transporting product for this particular LCA study (Kim and Park, 2020). This will vary based on the country and where the product is travelling to, however. 
· [bookmark: _Hlk194395688]Packaging includes a bottle, cap, and spout. To make a bottle there is HDP Resin production and PCR HDPE resin production (Kim and Park, 2020).  These resins are both blow molded together to create the final bottle. To make the cap and spout PP resin is produced and turned into the final cap and spout using injection molding (Kim and Park, 2020). To power the machines that make the plastic and form it into the final products requires a lot of energy from fossil fuels and emits lots of greenhouse gases. 
· For packaging, 6.84 MJ of total energy demanded in 2011 (Murphy, 2014).   This was for the 50% HDPE bottles, so this likely has changed in the past decade but still a good frame of reference. 
· Plastic jugs are now 100% recyclable and 25% of the new jug is composed of recycled jug material (Tide, 2025). However, the amount that do not end up being recycled is a concern. 
	Packaging/Transportation
· The detergent sheets are packaged in a cardboard sleeve that is biodegradable. According to Tru Earth, the packaging can break down in 2 months (Tru Earth, 2023). This means that there is virtually no package waste as it directly feeds the biological metabolism. 
· Since the strips are very lightweight and come in thin packages, this would require minimal fuel for transport (Maletic, 2025). Additionally, this product can easily be packed into a truck, so less trips and or space would be needed to transport this. (Maletic, 2025). Overall, this would mean less CO2 emissions, less fossil fuels used and less air pollution. 
· However, it is important to note that these are distributed from Amazon, so it is unlikely that sustainable transportation practices are being followed. (Maletic, 2025). Additionally, potential working conditions for Amazon is a concern to keep this in mind. Lastly, Amazon will use more packaging to ship this so that should be considered. 
	Winner: Tru Earth Laundry Detergent Sheets: Fresh Linen
The winner for this stage is Tru Earth because they do come in biodegradable packaging. They directly feed the biological metabolism whereas the Tide detergent produces more waste to go into landfills. The Tide must create three parts of the packaging: bottle, cap, and spout. This requires a lot of energy as well as plastic. Transportation is better for Tru Earth because it can fit more packages in one truck load requiring less fuel and lower emissions. The issue with Tru Earth is that it is distributed by Amazon, so this means that more packaging will be used. However, Tide is also available on Amazon and frequently bought on Amazon, so Tru Earth is better.  

	Usage
· The impact of use depends on how people are using the detergent. This includes what additional chemicals are being used with the detergent to do laundry, frequency of use, temperature of machine, and the water level used 
(Saouter and Hoof, 2002).
· The average amount of water consumed per wash load ranged from 68-99 liters in Europe (Saouter and Hoof, 2002). 
· 90% of the energy used when washing clothes is used to heat the water, so washing in cold reduces energy use and fossil fuel consumption (Murphy, 2014). Also washing full loads rather than half or incomplete loads reduces the frequency of washing and consequently the energy and water used (Murphy, 2014). 

	Usage 
· Unlike liquid detergent, the strips are truly consistent with the amount of product being used each time. This ensures that you can always use one strip per load. Additionally, less product can be used for lighter loads by splitting the strip in half (Maletic, 2025). This reduces the amount of product used which ultimately would reduce the amount of product demanded and consequently cause less CO2 emissions, less fossil fuels used, and less air pollution. 
· Like liquid detergent, usage impact will depend on how the consumer washes their clothes. Tru Earth encourages consumers to wash in cold water and air dry their clothes in order to reduce water consumption during the usage phase. (Tru Earth, 2024). 
	Winner: Tru Earth Laundry Detergent Sheets: Fresh Linen 
There is a minimal difference in these brands for usage. However, one of the main reasons Tru Earth has an advantage is that there is no potential for overuse due to the consistent proportion size per load. This means that less product will be used over time, decreasing Co2 emissions and fossil fuel usage. 

	Disposal
· 5 surfactants present in ingredients list including Sodium and MEA C10-16 Alkylbenzenesulfonate, C10-16 Alketh, Sodium Lauryl Sulfate, MEA Laureth Sulfate, and C10-16 Alkyldimethylamine Oxide (Tide, 2024). Alkylbenzene sulfonate specifically and other surfactants do not biodegrade quickly and can potentially accumulate in wastewater over time (Pistner et., Al, 2013). 
· Then it will cause foaming in water bodies which leads to reduced dissolved oxygen being adsorbed by the water and for organisms to take in. (Mousavi, 2019).  Surfactants can also influence pH, salinity, and turbidity of the water as well as harm organisms in the water. This contaminated water can later get into the soil and further affect plants and other dependent organisms (Mousavi, 2019).  
· To treat wastewater, per 1 kg of organic and inorganic matter requires gas, electricity, CO2 fuel, and energy. For inorganic, the primary removal requires 5.83 10 (^-6) m^3 of gas, 1.44x10^-3 kWh of electricity, and 1.03 x 10^-2g of CO2 fuel (Saouter and Hoof, 2002). The secondary required 2.11 x 10^-2 m^3 of gas, 0.65 kWh of electricity, and 34.7 g of CO2 fuel. For 1 kg of organic matter primary removal required 1.84 10 ^-3 m^3, 0.459 kWh of electricity, and 5.402 g of C02 Fuel. Lastly, for secondary organic removal per 1 kg it required 9.3x10^-3 m^3 of gas, 0.29kWh of electricity, and 3.295g of CO2 fuel (Saouter and Hoof, 2002). 


	Disposal
· According to Tru Earth there is no waste generated from the packaging during the disposal phase because it is biodegradable (Tru Earth, 2024). 
· [bookmark: _Hlk194398428]However, there is a debate as to whether laundry sheets contain microplastics or not, and there is a debate as to whether they are truly biodegradable (Plastic Pollution Coalition, 2022). This is because laundry detergent sheets like Tru Earth contain an ingredient called PVA.  PVA is technically designated as biodegradable by the EPA because at least 60% of the product degrades. This definition fails to account for the remaining PVA that did not break down. Additives make it look like there is no remaining PVA in the wastewater, however this is deceiving. The plastics thus remain in the wastewater and are so small they are hard to remove in treatment (Plastic Pollution Coalition, 2022). This means that water pollution will occur as it moves through the water shed which will eventually pollute the soil as well. 
	Winner: Tru Earth Laundry Detergent Sheets: Fresh Linen 
This was a challenging decision to make, however I ultimately decided that Tru Earth won this stage. This was due to there being more specific research on surfactants and their impact on water pollution and ecosystem health than of microplastics and contaminated wastewater. I would say that microplastics are becoming an increasingly apparent issue as of recent and previously undetected. However, surfactants have been a concern amongst environmentalists for longer and have been somewhat or partially addressed by detergent companies. However, this is still a close decision because they both are bad in the disposal category. 












	When conducting a life cycle analysis, one must look at all the stages of producing and distributing a product from cradle to grave. The first stage to compare the two products is material acquisition/resources. In this stage, ingredients are sourced, extracted, or created to begin to produce the detergents. For Tide, there is a lengthy list of ingredients including 5 surfactants, most notoriously: Sodium Laurel Sulfate (Tide, 2024). This ingredient can be unethically sourced as it is made of oils including palm oil (National Center for Biochem Information, 2025).  The means of extracting palm oil can damage rainforest ecosystems, however Procter and Gamble, the company that makes Tide products, claims that their sourcing of the oil is ethical. It was found that only 84% of P & G’s 401,285 metric tons of palm oil extracted and its derivatives were RSPO certified (Procter & Gamble, 2023). This number seems to be improving each year, but this is still an issue to keep in mind. Tru Earth has 5 surfactants in their ingredients list (Tru Earth, 2024), however this does not include Sodium Laurel Sulfate, and the only surfactant that seems slightly concerning is the Cocamidopropyl Betaine for its use restriction (EWG, 2025). Both detergents have fragrance, which is a cause for concern. Another advantage that Tru Earth has over Tide is that they use at least 50% less water than liquid detergent as an ingredient in the detergent sheets (Maletic, 2025). This proves that Tru Earth has less impact in the material acquisition stage.
The next phase of the LCA is material processing/manufacturing. To create Tide’s liquid detergent first the dry ingredients are mixed in a machine called an agglomerator. Then, the liquid ingredients are added through the agglomerator’s nozzles and blended. The mix flows out and dries on a belt where it later gets pulverized to remove clumps. Lastly, the dry mixture is added to a solution containing water and solubilizers (How Products are Made, 2006). This big industrial agglomerator is going to require lots of energy to power as well as the belt. Additionally, a lot of water will need to be used to create the dry mix and then even more to turn it into liquid detergent. In fact, the fossil fuels depleted per the material production phase for tide laundry detergent was 2.80 × 102 MJ Surplus (Kim and Park, 2020). In addition, emissions and effluents were generated to manufacture this detergent (Procter & Gamble, 2024) which leads to air pollution, water pollution, soil pollution, and damage to organism health. Ozone depletion for the material production process was 9.80 × 10−7 kg CFC-11 eq, and smog produced was 3.31 kg O3 eq. Acidification was 4.04 × 10−1 kg SO2 eq. Additionally, there were measurable effects on respiratory health, eutrophication, global warming and ecotoxicity. Global warming is influenced by greenhouse gas emissions from the manufacturing process (Kim and Park, 2020). 
As for the manufacturing process for Tru Earth, data for this section was limited. To create the sheets, first the ingredients must be blended (Bahrani, 2023). This likely would be done by some kind of machine, which would require electricity to power and therefore require fossil fuels for an energy source. This would release CO2 emissions and further air pollution. The sheets must be created before they can be infused with the detergent. The sheets would also require energy and create emissions to be manufactured. Depending on the material they’re made of they could require many additional processing steps to create the material for the sheet. The sheets are then infused with the detergent which would require more energy to perform this step (Bahrani, 2023). Lastly, the sheets will have to dry (potentially through an industrial dryer or naturally). If an industrial dryer is used, this would require lots of energy to generate heat and to power it. Then, the sheets will have to be cut precisely into the same size by another machine (Bahrani, 2023) requiring more energy. Virtually, both products require lots of steps and energy to produce, however Tru Earth is slightly advantageous because they are made at a slightly smaller scale than Tide, so they will use less energy. 
Next, the packaging for the two products can be compared. For Tide’s packaging, there is a bottle, cap, and a spout. To make a bottle there is HDP Resin production and PCR HDPE resin production. These resins are both blow molded together to create the final bottle. To make the cap and spout PP resin is produced and turned into the final cap and spout using injection molding (Kim and Park, 2020). To power the machines that make the plastic and form it into the final products requires a lot of energy from fossil fuels and emits lots of greenhouse gases. For the 50% HDPE bottles, 6.84 MJ of total energy demanded in 2011 (Murphy, 2014). However, Tide’s plastic jugs are now 100% recyclable and 25% of the new jug is composed of recycled jug material (Tide, 2025). Although, the amount that do not end up being recycled is a concern because they will just go to landfills. The detergent sheets are packaged in a cardboard sleeve that is biodegradable. According to Tru Earth, the packaging can break down in 2 months (Tru Earth, 2023). This means that there is virtually no package waste as it directly feeds the biological metabolism. Aside from the energy required to produce the carboard sleeve and the resulting emissions generated, Tru Earth seems to be slightly greener in their packaging and is the winner of this stage. 
Now to address the next stage: transportation. For Tide in a particular LCA, 3.69 × 10 MJ surplus of fossil fuels depleted when transporting product (Kim and Park, 2020). This will vary based on the country and where the product is travelling to, however. Alternatively, the strips are very light weight and come in thin packages, so this would require less fuel for transport than the Tide bottles. Additionally, this product can easily be packed into a truck, so less trips and or space would be needed to transport this. Overall, this would mean less CO2 emissions, less fossil fuels used and less air pollution for Tru Earth sheets (Maletic, 2025). The disadvantage with Tru Earth is that it is distributed by Amazon, so this means that more packaging will be used. It is also unlikely that sustainable transportation practices are being followed. Additionally, potential poor working conditions for Amazon are a concern to keep in mind. However, Tide is also available on and frequently bought via Amazon, so Tru Earth is still the winner for this stage. 
Next, the impact of how these products are used will be analyzed. The impact of use depends on how people are using the detergent. This includes what additional chemicals are being used with the detergent to do laundry, frequency of use, temperature of machine, and the water level used (Saouter and Hoof, 2002). 90% of the energy used when washing clothes is used to heat the water, so washing in cold reduces energy use and fossil fuel consumption (Murphy, 2014). Also washing full loads rather than half or incomplete loads reduces the frequency of washing and consequently the energy and water used. For Tide, the average amount of water consumed per wash load ranged from 68-99 liters in Europe (Saouter and Hoof, 2002). There is a minimal difference in these brands for usage. However, one of the main reasons Tru Earth has an advantage is that there is no potential for overuse due to the consistent proportion size per load. Additionally, less product can be used for lighter loads by splitting the strip in half (Maletic, 2025). This means that less product will be used over time, decreasing Co2 emissions and fossil fuel usage. Therefore, Tru Earth is the winner for usage. 
The last stage that will be compared is disposal. The surfactant Alkylbenzenesulfonate is present in Tide’s formula. (Tide, 2024).  It does not biodegrade quickly and can potentially accumulate in wastewater over time (Pistner et., Al, 2013). Then it will cause foaming in water bodies which leads to reduced dissolved oxygen being adsorbed by the water and for organisms to take in. Surfactants can also influence pH, salinity, and turbidity of the water as well as harm organisms in the water. This contaminated water can later get into the soil and further affect plants and other dependent organisms (Mousavi, 2019).  To treat even just 1kg of wastewater requires vast amounts of energy and CO2 fuel to remove contaminants (Saouter and Hoof, 2002). Pertaining to Tru Earth, there is a debate as to whether laundry sheets contain microplastics, and there is a debate as to whether they are truly biodegradable. This is because laundry detergent sheets like Tru Earth contain an ingredient called PVA.  PVA is technically designated as biodegradable by the EPA because at least 60% of the product degrades. This definition fails to account for the remaining PVA that did not break down. Additives make it look like there is no remaining PVA in the wastewater, however this is deceiving. The plastics thus remain in the wastewater and are so small they are hard to remove in treatment (Plastic Pollution Coalition, 2022). This means that water pollution will occur as it moves through the water shed which will eventually pollute the soil as well. Ultimately, the winner of this stage was still Tru Earth because microplastics are a new issue while surfactants have been a prevalent concern for environmentalists and researchers for longer. 
The overall winner for this life cycle analysis is Tru Earth. This is very clear as it beats Tide in every category. It is important to note that Tru Earth retails for a higher price than Tide. Not everyone can afford to pay high prices to do laundry, so Tide might be more accessible for the average person. Additionally, people are suspicious of laundry sheets being as effective as Tide or other liquid detergents. Some people might feel that Tru Earth is not worth the price, and that Tide is the better choice. 
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