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Abstract  

Disposable plastic products have become a convenience of modern living, but their impact is 

negative and long-lasting in the environment. Plastic wrap is a single-use plastic commonly used 

to wrap leftover foods, unlidded containers, and generally act as a barrier to keep items fresh or 

dry. It is designed to be used once and thrown away after use where, if not recycled, it breaks 

down in the environment releasing a toxic chemical called dioxin (The Sticky Problem of Plastic 

Wrap, 2019). Alternatives do exist that have similar usefulness and barrier properties to plastic 

wrap, such as silicone. The purpose of this project is to discover if a stretchy, reusable silicone 

lid is a more eco-friendly alternative to using plastic wrap to cover un-lidded containers over the 

course of 10 years (the life of the silicone lid). Taking it a step further, my personal footprint is 

analyzed to discover how many people I would need to convince to make this change to create a 

handprint. The functional unit of this LCA is covering the surface area (0.2192 sq feet) of a 4.7 x 

6.69 in container once a day for 10 years and examines two scenarios. The business as usual 

(BAU) scenario examines plastic wrap “lid” measured at 0.95 sq ft that covers the open area of 

the tupperware and extends down the sides to create a seal and is used and thrown away every 

day for 10 years. The alternate (ALT) scenario examines a reusable silicone lid measured at 

.2121 sq ft to cover the same sized lidless container over the course of 10 years assuming one use 

and hand wash per day.  ReCiPe Midpoint H methodology was used to perform the analysis. The 

hypothesis that the ALT scenario will have a better environmental impact overall was proven 

correct as it performed better across all impact categories with normalization as illustrated below. 
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The results indicate that in the impact category that matters most to me, global warming, I would 

need to convince 298 people to make the switch. While it is a large number of people, I feel that 

it may be achievable through the power of social media where I can reach this many people at 

once, consistently to encourage them to make the change. Overall, this project has given me hope 

that small everyday impacts can make a difference in my life, and in others lives, to have a 

smaller impact on the environment by making better choices. 
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Introduction  

Plastic production has increased exponentially since its relative inception in 1950, reaching up to 

381 million tons produced globally in 2015 (Ritchie & Roser, 2018). This massive increase in 

production has generated an estimated 7.8 billion tons of plastic cumulatively for that time 

period, or roughly one ton for every person alive today (Ritchie, 2018). Plastic pollution impacts 

all aspects of our lives and the environment—it releases carbon as it breaks down or is 

incinerated, it kills marine and terrestrial wildlife alike and ruins their beautiful habitats, and is 

now circulating back to humans as we begin to find microplastics in human organs, the 

cumulative effects of which remain currently unknown but remain alarming (Carrington, 2020).  

As the world begins to grapple with the waste caused by increasingly consumerist societies, 

consumers may begin to ask themselves what they can do to continue to live their convenient 

lifestyles while reducing their environmental impacts. An obvious option is to swap out 

seemingly unsustainable single-use products for sustainable reusable ones—but can this really 

create an impact, and if so, how much, and how to know if it is a positive one? The purpose of 

this report is to examine the environmental impacts of making such a swap—from single use 

cling wrap plastic made of low density polyethylene (LDPE) to a comparable sized reusable 

silicone lid.  

Plastic wrap is an especially tricky problem because it is extremely difficult to recycle as it tends 

to clog recycling machinery and requires specialized equipment at a dedicated facility that is not 

commonly found across the United States. As such, when discarded it often goes to a landfill or 

incinerator where it releases a highly toxic chemical named dioxin as it breaks down (The Sticky 

Problem of Plastic Wrap, 2019). Additionally, it tends to attract bacteria and metals when 

discarded, so when left in the environment and consumed by a fish for example, it causes extra 
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harm to the fish as it unloads the metals and bacteria in the fish (The Sticky Problem of Plastic 

Wrap, 2019). Annually, Americans use enough plastic wrap to fully wrap the state of Texas—or 

268,582 square miles (The Sticky Problem of Plastic Wrap, 2019). A study by Statista conducted 

in 2020 indicates that over 83 million people use one full box of plastic wrap in six months, with 

5.3 million people in the US using more than 10 rolls of plastic wrap in the last six months 

(Statista Research Department, 2020). While the exact size of the roll is not presented in the data, 

the average size of a box of plastic wrap is 100 sq feet, so it can be assumed that most 

individuals when using a roll of plastic wrap are consuming 100 sq ft of plastic. Based on this 

information, between only the average and the highest users of the data collected in Figure 1, 

approximately 487.83 square miles of plastic wrap was consumed in 6 months (Statista Research 

Department, 2020).  

Figure 1: U.S. Population Use of Plastic Wrap in 6 Months 

 

This topic is important to me as I have been on a journey the past several years to live a more 

minimalist lifestyle that reduces my consumption and impact on the planet and have been 
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swapping out single-use plastic items for reusable ones. I want to see the impact these changes 

make on the environment and I want to ensure I am not making a worse impact with these swaps 

than I would otherwise. Many of the swaps I have been making replace a single-use (often 

plastic) item with a reusable, often silicone one. This includes plastic ziploc bags to reusable 

silicone bags, tampons to a silicone menstrual cup, silicone straws instead of single use plastic 

straws, and more. I think it is important for consumers to be mindful of what they are consuming 

and find ways to reduce the amount of waste they create on a daily basis. I hope that by leading 

by example I can show people that you can have a high-quality, convenient lifestyle by using 

reusable products and being mindful of your consuming habits to encourage others to do the 

same. I have been considering starting a video or blog channel to document these simple swaps 

as many people seem to be interested but are not convinced that it will make a difference. I hope 

this type of LCA analysis can provide the encouragement for others to take the leap and make 

sustainable swaps in their own lives. While I ultimately believe the largest, and necessary, 

impact to reduce plastic pollution must come through policy interventions, I strongly believe that 

individual choices, consuming habits, and waste must not be overlooked in working to reduce the 

amounts of plastic pollution in the world.  

Goal and Scope  

Goal of the Study 

The goal of this study is to conduct a cradle to grave life cycle analysis of two lid covering 

options, silicone and plastic wrap, to cover a tupperware container that has an open area that 

measures 0.2192 sq feet, over the course of 10 years. The business as usual (BAU) scenario 

examines plastic wrap “lid” measured at 0.95 sq ft that covers the open area of the 

tupperware and extends down the sides to create a seal and is used and thrown away every 



day for 10 years. The alternate (ALT) scenario examines a reusable silicone lid measured at 

.2121 sq ft to cover the same sized lidless container over the course of 10 years assuming 

one use and hand wash per day. See Appendix I for pictures of the tupperware, the plastic 

wrap, and the silicone lid. It is important to note that more square feet of plastic wrap is needed 

to cover the same sized area of the open container because the plastic wrap must exceed the top 

surface area and go down the sides of the container to “stick” and create a seal while the silicone 

lid sits on the top and barely hangs over the sides to grip and seal. The goal of this project is to 

determine which scenario has the lower overall environmental impact over a 10 year period (the 

average life of one silicone lid) and calculate how many people I would need to convince to do 

the same to offset my annual footprint. These results will inform my behavior using either 

product moving forward and provide a glimpse into if silicone is truly a sustainable alternative to 

plastic.  

I hypothesize that using the silicone lid for 10 years will be more environmentally friendly than 

using plastic wrap for 10 years and can be used to offset my footprint to create a blooming 

handprint. I think this will be the case because on average a single silicone lid can last between 

six and ten years before needing to be replaced, which means the waste they create when 

discarded is far less than that of even the most conservative plastic wrap user when measuring in 

square feet on an annual basis (Babish, 2020). Additionally, plastic wrap is purchased in a 

cardboard box while a silicone lid is purchased in a single plastic bag and until more lids are 

needed, no more packaging will be needed whereas the plastic wrap will continue to generate 

waste from the packaging each time it is purchased which is estimated at twice a year based on 

the Statista data.  
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I think this LCA will help identify if silicone is truly a more sustainable alternative to single use 

plastic wrap as hypothesized or if it unknowingly causes more harm. There could be hidden costs 

that make silicone less ideal, such as the materials and energy needed to clean and maintain it for 

extended use which may reduce the positive impacts. This LCA will examine these 

considerations to provide a clear and concise conclusion. The functional unit of this LCA is 

covering the surface area (0.2192 sq feet) of a 4.7 x 6.69 in container once a day for 10 

years. The BAU scenario fulfills this function unit by using 3,467.5 sq ft of plastic wrap. The 

ALT scenario achieves this by reusing the silicone lid 3,650 times (once per day over 10 years). 

The chart below provides single unit (what is used each day) information on the container, the 

plastic wrap, and the silicone lid by a single unit, and provides the amount needed for 10 years in 

green.  

 

Less silicone is needed to cover the same amount of surface area of an unlidded container 

due to plastic wrap wrapping habits as detailed in the assumptions section and presented in 

Appendix I with images. 

 Figure 2: Dimensions of Scenario Components 

  Container Plastic Unit Silicone Lid 

 1 Unit Dimensions (in) 4.7 x 6.69 11.5 x 12 4.7 x 6.5 

 1 Unit Area (sq ft) 0.2192 0.95 0.2121 

 1 Unit Weight (grams) N/A 1.3 34 

 10-year Amount sq ft 800 3467.5 0.2121 



System Boundary  

The LCA system boundary for this is defined as cradle to grave for 3467.5 sq feet of plastic wrap 

made of LDPE, its primary cardboard packaging, and from the ALT scenario .2121 sq feet of a 

silicone lid, the water, and soap, used to clean the silicone and transportation for each scenario. A 

full cradle to grave analysis was chosen to best understand the total, and largest impacts of each 

product to best determine which is more sustainable to use on a daily basis. This is why the study 

is conducted over a 10 year-usage time frame, to be able to incorporate the end of life of the 

silicone lid in the analysis. 

The following unit processes will be considered for the BAU scenario:  

● The production of plastic wrap input materials (LDPE) 

● Production of primary packaging materials (printed cardboard) 

● Plastic wrap manufacturing  

● In-bound and out-bound transportation 

● Use  

● Landfill disposal of plastic wrap  

● Discard of primary packaging (cardboard)  

The following unit processes will be consider for the ALT scenario: 

● The production of the silicone lid input materials (silicone) 

● Silicone lid manufacturing  

● In-bound and out-bound transportation 

● Use 

● Water for washing 

● Soap for washing 



The project will not consider the following unit processes for either scenario due to lack of 

available data:  

● Storage stocks for either product in intermediate warehouses or at retail  

● Production infrastructure (factories, machinery, roads, etc) that enable either product’s 

production or primary packaging  

● Extraction and production of secondary packaging materials used in transport and 

logistics such as wood pallets, plastic wrapping, additional boxes, energy, etc. 

Supply Chain Flow Diagrams 

 



 

Assumptions and Limitations  

Assumption Description 

Geographic 
context 

The assumed geographic context for all LCA data in this study is based on 
the infrastructure and geography of Fort Collins, Colorado.  

Plastic Use It is assumed that more plastic wrap is needed by square foot (0.95  sq 
ft/container) to cover an unlidded container than the silicone lid (.2121 sq 
ft/container) due to plastic wrap wrapping habits in which users tend to cover 
the top of the container in plastic wrap while extending it down the sides 
(and sometimes wrapping completely underneath and back up the other side) 
to ensure a tight seal. This is primary data collected through interviews with 
my peer review committee on their plastic use habits and observations of my 
roommates who use plastic wrap and is reflected in the designated size of the 
plastic wrap needed to cover the tupperware.  

Washing 
Method 

The default silicone lid washing method for the LCA will be hand washed 
with soap and mild water and left to air dry.  

Water 
Temperature 

As the silicone lid can withstand high heat (up to 450F according to the 
manufacturer) the lid will be washed in mild tap water.  

Cleaning 
Agent 

 .5 grams of my home dish soap is used to clean the lid. Because it is a solid 
bar (no plastic packaging) and is used for other dishes no packaging is 
considered in this analysis. It is assumed that .5 grams of any soap would 
work as well as this for the purposes of replication. A new soap bar is 11.5 



oz, or 326 grams, which equates to 652 washes assuming .5 grams are used 
per wash. The ALT scenario uses the silicone lid 3,650 times over the course 
of 10 years (once per day) which means it would take 5.6 bars of soap, or 
64.4 oz. or 1825.709 grams over the 10 year period to wash the silicone lid.  

Drying  It is assumed that once washed the silicone lid is left out on a countertop to 
air dry thus no drying factors (energy, towel, etc.) will be considered.  

Dyes and Inks The silicone lid and plastic wrap are both clear and therefore no dyes are 
considered for them.  

Plastic Wrap 
box 

The project assumes a box that contains 100 sq ft of plastic wrap which is the 
average size of plastic wrap options on the market.  

Silicone Lid This project assumes the silicone lid in use is 100% medical grade silicone, 
square shaped, with dimensions of 4.7 x 6.5 inches or .2121 sq feet. It also 
assumes the lid will be used and washed as described above once every day. 

Box 
production/tran
sport 

It is assumed that the plastic wrap primary packaging is produced in a nearby 
factory and brought to the silicone factory to be combined. It is assumed both 
products are made in China, so proxy factories were researched who make 
this product to illustrate this process. The cardboard producer chosen is 
UANZHOU DEALING TRADING CO., LTD. based out of Quangang, 
Quanzhou, Fujian, China and the producer of the combined product was 
assumed to be SeaSkyTooling based in Shenzhen, China. They were 
calculated on Google maps to be 694 km apart, which is what was used in 
this study. 

Re-stocking 
frequency and 
transport- 
Plastic wrap 

Based on data from Statista, it is assumed that a new 100 sq ft roll of plastic 
wrap will be purchased every 6 months which can be purchased on a regular 
grocery run. We are a 5 minute drive from the grocery store, however 
because the transport is already occurring it is not included in the scope of 
this study. 

Re-stocking 
frequency and 
transport- 
Silicone lid 

The silicone lid does not need to be restocked within the scope of this study 
as it can be used consistently throughout the 10 year timeframe. Therefore 
the only stocking and transport relevant is the initial purchase.  

Silicone Lid 
Disposal 

While some resources indicate used silicone products can be recycled or 
downcycled, the silicone must be sent to a specialized processing facility. 
Otherwise, it can be disposed of in the trash and sent to landfill or 
incineration. Because I do not have a known silicone recycling facility near 
me, and to try to replicate the way most consumers will act, once used the 
silicone lid will be disposed of in the regular trash and head to landfill. 
EcoInvent does not have an exact process for landfill of silicone, so a process 
for landfilling rubber was used in place as silicone is “generally considered a 



rubber” (Silicone Rubber — Uses and Industries, n.d.).  

Plastic Wrap 
Disposal 

Plastic wrap can be recycled, but not in curb-side programs where I live. It 
must be dropped off at a specific collection point that accepts #2 (HDPE) or 
#4 (LDPE) plastic to recycle (Plastic Grocery Bags and Plastic Film || 
Recycling, n.d.). Because I’ve never done this and because I doubt the 
average consumer does this, for the purposes of this LCA the disposal 
method will be in the trash, which is sent to landfill.  

Plastic Wrap 
Production - 
Plastic Input 

This study focuses on plastic wrap made of low-density polyethylene 
(LDPE) which is what most brands use now for their cling wrap. 
Historically, PVC was used, however there were health and environmental 
concerns once it reached landfill so alternatives like LDPE have become 
more prominent in modern times (Burke, n.d.). LDPE is made from ethylene 
which is made from natural gas or petroleum. The ethylene is heated to about 
338F and kept under pressure of about 200,000 kilopascals with a small 
amount of oxygen present. A chemical reaction occurs to form long chains of 
polyethylene. These are made into nurdles of plastic (small granules) and 
headed until they melt (approximately 212F). Once liquid, its forced through 
a die to create a tube of warm plastic that has air blown into the side of the 
tube to form large bubbles. This process stretches the plastic to the desired 
thinness levels and cools it plastic down. Its then wound around large metal 
rollers to form a long roll that is later unrolled and cut to proper length. It’s 
then rolled onto a cardboard tube and placed in the cardboard box to be 
shipped to retailers How Plastic Wrap Is Made - Material, Manufacture, 
Making, Used, Processing, Components, Product, n.d.).  

Silicone Lid 
Production - 
Silicone Input 

The silicone lid is made of silica. Because it is food-grade it will not contain 
fillers like lesser quality silicone products might. To make silicone, quartz 
sand is headed to about 1800F to create purse silicon. This is cooled and 
ground into a fine powder. To make silicone, the silica is mixed with methyl 
chloride and headed again. This creates a series of chemical reactions and 
distillation processes that ultimately result in the production of silicone(How 
Is Silicone Made? | SIMTEC, n.d.) .  

Transport 
Plastic 

It is assumed that the product is made in China, therefore plastic production 
companies were researched to approximate this process. The plastic producer 
chosen is Wuhan Kemi-Works Chemical Co., Ltd., based in Wuhan, China. 
The manufacturer of the product was chosen as SEASKYTOOLING based in 
Shenzhen, China. They are 1068 km apart via Google maps. It is then 
assumed that SEASKYTOOLING uses the nearest port in Shenzhen to ship 
the product via freight to the Los Angeles Port, which is 34126.804 km apart 
via Google Maps. And that the final product is delivered to Colorado by 
freight truck to my local grocery store, which is 1756 km.  

Transport 
Silicone 

It is also assumed silicone production is made in China. The Silicone 
feedstock is also sourced from Wuhan Kemi-Works Chemical Co., Ltd. in 
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Data and Methodology  

CoolCalifornia Tool Results  

According to the CoolCalifornia tool, I produce 28 tons of CO2/year in a non-COVID year. The 

majority of my impact comes from my home, primarily electricity. We live in a very old building 

which likely explains the high electricity usage despite its small size. Full details of my results 

from the CoolCalifornia Tool can be found in Appendix II. I used the results of this tool to create 

my personal normalization factors with the excel spreadsheet from homework 8. I completed 

normalization factors for both TRACI and ReCiPe so that I can conduct the most relevant 

normalization calculation to this project.  

Foreground Data 

Sources for the foreground data found in the following tables were collected from various 

sources including primary data collected by me, other LCA reports, and other research relevant 

to the topic. For detailed information on transportation and other calculations see Appendix III 

that contains all Ecoinvent processes and calculations in the product system.  

 BAU Scenario --  Plastic Wrap 

Wuhan though it is sent to Dongguan Achievement Rubber & Plastic Co., 
Ltd. in Guangdong China. They are 977 km apart. From here the product 
goes to the Shenzhen port which is 155 km from Guangdong and then 
follows the same path as the plastic.  It leaves Shenzhen to the Los Angeles 
Port, which is 34126.804 km apart via Google Maps. And that the final 
product is delivered to Colorado by freight truck to my local grocery store, 
which is 1756 km.  

Add 
assumptions 
on processes in 
ecoinvent 

It is assumed that the processes for making LDPE and silicone products are 
the same as is used to create the plastic wrap and silicone lid product being 
analyzed in this study.  



 

ALT Scenario -- Silicone  Lid 

Output Unit Item Amt 10 Year Amt Data Source/Calculation 

Plastic wrap Sq ft 
 
 
Grams 

0.95 
 
 
1.3 

3,467.5 
 
 
4,745 

Primary data: a sheet of plastic 
wrap was selected to cover the 
designated tupperware to create the 
desired level of seal. The plastic 
wrap measured 11.5 x 12 inches 
(138 sq in) (0.95 sq ft). Thus each 
use is .95 sq ft, multiplied by 3,650 
(10 years worth of days) the 10 
year amount is 3,467.5 sq ft.  
 
The plastic wrap weighs 1.3 grams. 
Calculation: 1.3x3,650=4,745 total 
grams or 4.745 kg. 

1 cardboard box  
 
(package 100 sq ft 
of plastic wrap; 12.5 
in length, 2.5 inches, 
width, 2 in height.) 

100 sq 
ft 
Rolls 

0.0095 34.6  Above we calculated that 3,467.5 
sq ft of plastic wrap will be needed 
over the course of 10 years to 
cover the designated tupperware 
once a day every day. Each box of 
plastic wrap contains 100 sq ft. So 
3,467.5/100 = 34.6 rolls of plastic 
wrap needed. 
 
Each use is .95 of a square foot, 
and since there are 100 square feet 
in one box, each use will use .0095 
of a box.  

Output Unit Item Amt 10 Year Amt Data Source/Calculation 

1 Silicone lid  Sq ft .2121  .2121 Primary data collected from measuring 
the silicone lid. It measures 4.7x6.5in, 
which creates 30.55 sq in, which was 
then converted to sq ft.  

Transport data km Distance: 
1,068  

Freight truck Ecoinvent process; transportation of 
one lid from silicone granule 
production from Wuhan China (China 
Tetramethyldiphenyl-Trisiloxane 
17875-55-7 Manufacturer, 
Tetramethyldisiloxane 3277-26-7, 
Methyl Phenyl Silicone Oil 63148-58 
Supplier - Wuhan Kemi-Works 
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Time and cost -- BAU and ALT Scenarios 

Chemical Co., Ltd., n.d.) to silicone lid 
creation in Shenzhen China 
(“Shenzhen Plastic Mold Manufacturer 
SEASKYTOOLING,” n.d.)which is 
approximately 1,068 km apart. 

1 Bar dish soap wash Grams  .5 1,825 .5 grams per wash, at one wash per day 
for 10 years (3,650 days) equals 1,825 
grams of soap. The full bar of soap is 
326 grams, which means 5.6 bars of 
soap are needed to handwash the 
silicone lid once per day for 10 years. 

1 Mild tap water 
wash 

kg 5.45 19,892.5 Primary data measured at home. This 
captures the amount of 
mild-temperature water used to hand 
wash a silicone lid. The water was 
turned on, the lid was rinsed, the water 
was left on to heat up to temperature 
while the lid is soaped up. Then the lid 
is rinsed in the now mild-temperature 
water, soaped up again to address any 
remaining oil, and rinsed for a final 
time and left to dry. For the 10 year 
span: 5.45 x 3650 = 19892.5 

Output Unit 10 YR BAU 
Amt. 

10 YR ALT 
Sensitivity Amt. 

Data Source/Calculation 

1 Plastic Wrap cost USD $60 $0 Plastic wrap can range from $2-$5per 
100 sq ft roll depending on brand. For 
the purposes of this study to measure 
my impact and extrapolate it to help 
reduce others impacts, we will use an 
average at $3.00 per 100 sq ft .200 sq 
ft is needed per year, meaning over the 
course of 10 years 2,000 square feet or 
20 boxes will be purchased. At a price 
of $3.00/box, it will cost $60.  

1 Silicone lid cost  USD $0 $.92 Silicone lids are sold in packs. The 
pack purchased containing the lid in 
the LCA is $11.11 for 12 lids. 
Therefore one lid is assumed to cost 
.92 cents.  

1 Bar dish soap USD $0 $72.8 Above it was calculated that 5.6 bars of 
soap are needed to wash the silicone 
lid once per day for 10 years. One bar 
of soap costs $13 which means it will 
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LifeCycle Inventory Table Matched to Ecoinvent Process Data 

The foreground data was matched to Ecoinvent process data for the BAU and ALT product 

systems as described in Appendices III.  Explanations for data, calculations, assumptions, and 

sources can be found here. European data was used where US data was not found, however in 

the absence of either, relevant global data was used. Screenshots of the inputs and outputs from 

processes from OpenLCA can be found in Appendices IV andV.  

Impact Assessment Methodology  

The ReCiPe Midpoint H LCIA method was used in this analysis because it offers a more 

comprehensive array of impact categories that I felt provide a more full picture of the total 

impact of these products. I used my own footprint normalization factors for ReCiPe Midpoint H 

pulled from my CoolCalifornia Tool results that were then processed in the ReCiPe excel sheet 

from homework 8.  

Results & Interpretation  

LCIA Impact Assessment 

The ReCiPe LCIA results from both scenarios are found in the table below and screenshots from 

OpenLCA can be found in Appendix VI. In most categories, the ALT scenario with the silicone 

lid performed better. The most drastic examples here include terrestrial ecotoxicity, global 

cost $72.8 in soap to wash the silicone 
lid over a 10 year period. 

1 Silicone lid hand 
washing time 

Minutes 0 3,650 Primary data measured at home. The 
time to wash a silicone lid was 1 
minute. With one handwash calculated 
per day over the course of 10 years that 
would be 3,650 washes or 3,650 
minutes total.  



warming, and human non-carcinogenic toxicity, as highlighted in green below. There were a few 

areas where the ALT scenario performed worse however, these include water consumption and 

marine eutrophication, as highlighted in red below. This makes sense because the lid must be 

washed consistently whereas the plastic wrap is not water use, and effects of water use are 

expected. It’s important to note however that in the marine eutrophication result, it is only 

slightly worse than plastic. Overall, the results shown here are generally what I was expecting to 

encounter. 

ReCiPe Midpoint H - LCIA Results BAU vs ALT 

Indicator Unit ALT - Silicone BAU - Plastic 

Difference 

BAU-ALT 

Fine particulate matter formation kg PM2.5 eq 0.01 0.36 0.35 

Fossil resource scarcity kg oil eq 1.14 33.57 32.43 

Freshwater ecotoxicity kg 1,4-DCB 0.46 2.59 2.13 

Freshwater eutrophication kg P eq 0.00 0.01 0.01 

Global warming kg CO2 eq 7.37 92.60 85.23 

Human carcinogenic toxicity kg 1,4-DCB 0.45 2.41 1.96 

Human non-carcinogenic toxicity kg 1,4-DCB 5.16 47.66 42.50 

Ionizing radiation kBq Co-60 eq 0.33 2.61 2.28 

Land use m2a crop eq 3.52 4.88 1.37 

Marine ecotoxicity kg 1,4-DCB 0.54 3.64 3.11 

Marine eutrophication kg N eq 0.01 0.00 -0.01 

Mineral resource scarcity kg Cu eq 0.06 0.27 0.20 

Ozone formation, Human health kg NOx eq 0.01 1.14 1.12 



 

The relative results chart below illustrates how the ALT and BAU scenarios stack up against 

each other in the ReCiPe LCIA. As expected, the silicone lid scores significantly lower in all 

categories except two -- water usage and marine eutrophication. Again, this makes sense because 

of the significant amount of washing that is integrated in this use case.  

 

 

Ozone formation, Terrestrial ecosystems kg NOx eq 0.02 1.15 1.14 

Stratospheric ozone depletion kg CFC11 eq 0.00 0.00 0.00 

Terrestrial acidification kg SO2 eq 0.03 1.06 1.03 

Terrestrial ecotoxicity kg 1,4-DCB 22.14 612.64 590.50 

Water consumption m3 20.42 0.42 -19.99 



The normalization bar chart below still has the ALT scenario as the less-impactful way to cover 

an unlidded container. Across every impact category, the silicone lid performs better than the 

usual plastic scenario. Freshwater ecotoxicity, marine ecotoxicity, human carcinogenic toxicity, 

and terrestrial toxicity are all more affected by the BAU scenario than the ALT. This is slightly 

different than the chart above where human non-carcinogenic toxicity had more of an impact 

than carcinogenic. It is clear that reducing, or even eliminating, plastic wrap waste has a marked 

impact on the environment, and that silicone is a viable, less-impactful alternative. One way to 

reduce the impact further would be to find a more efficient way of washing the lid that uses less 

water. 

 

 

 



 

Handprint assessment 

The table below outlines my footprint in comparison to the BAU and ALT scenarios to figure out 

how many people I need to convince to make a change to create a handprint. I am shocked and 

pleased to see that in the categories flagged above as having a high impact (highlighted in green 

below) are reasonable and achievable numbers in a year. To offset my global warming footprint, 

I need to convince 298 people to stop using plastic wrap for a year and switch to the silicone 

alternative. I can easily reach this amount of people via social media platforms. For human 



non-carcinogenic ecotoxicity I only need to convince 11 people, which could be my family and 

close friends, and for terrestrial ecotoxicity I only need to convince 6! Very doable. Other 

categories won’t be so easy -- land use, mineral resource scarcity, and stratospheric ozone 

depletion (highlighted in red below) have very needs that I don’t think I will be able to achieve 

realistically. It’s surprising that these categories are so high considering they haven’t previously 

registered as significant numbers in other analysis.  

Impact Category Unit 

My 

Footpri

nt BAU ALT 

Differen

ce 

Handprint 

Requirements 

Fine particulate matter 

formation 

kg 

PM2.5 

eq 

81.33581

2 0.36 0.01 0.35 233 

Fossil resource scarcity kg oil eq 

3117.872

784 33.57 1.14 32.43 96 

Freshwater ecotoxicity 

kg 

1,4-DCB 3.902123 2.59 0.46 2.13 2 

Freshwater eutrophication kg P eq 2.065085 0.01 0.00 0.01 242 

Global warming 

kg CO2 

eq 25401.2 92.60 7.37 85.23 298 

Human carcinogenic 

toxicity 

kg 

1,4-DCB 8.809502 2.41 0.45 1.96 4 

Human non-carcinogenic kg 473.9538 47.66 5.16 42.50 11 



toxicity 1,4-DCB 36 

Ionizing radiation 

kBq 

Co-60 eq 

1528.956

846 2.61 0.33 2.28 672 

Land use 

m2a crop 

eq 

19631.05

086 4.88 3.52 1.37 14365 

Marine ecotoxicity 

kg 

1,4-DCB 3.281971 3.64 0.54 3.11 1 

Marine eutrophication kg N eq 

14.65543

9 0.00 0.01 -0.01 -2510 

Mineral resource scarcity kg Cu eq 

381780.3

409 0.27 0.06 0.20 1886089 

Ozone formation, Human 

health 

kg NOx 

eq 

65.43683

6 1.14 0.01 1.12 58 

Ozone formation, 

Terrestrial ecosystems 

kg NOx 

eq 

56.48721

6 1.15 0.02 1.14 50 

Stratospheric ozone 

depletion 

kg 

CFC11 

eq 0.190433 0.00 0.00 0.00 5551 

Terrestrial acidification 

kg SO2 

eq 

130.3373

05 1.06 0.03 1.03 127 

Terrestrial ecotoxicity kg 3295.575 612.64 22.14 590.50 6 



 

Hotspots Analysis  

Some of the higher impact categories based on normalization results in the BAU scenario include 

terrestrial ecotoxicity, human non-carcinogenic toxicity, and global warming. Screenshots 

included below. Sankey diagrams of each can be found in Appendix VII.  

BAU contribution trees:

 

1,4-DCB 378 

Water consumption m3 

848.0613

97 0.42 20.42 -19.99 -42 



 

 

 

ALT contribution trees include water consumption, terrestrial ecotoxicity, and global warming, 

screenshots below:



 



 

 

Cost and Time Analysis  

Comparing only the plastic wrap to the silicone lid, there is a significant cost difference. For the 

10 years of plastic wrap needed assuming two rolls are used per year and purchased for $3 each, 

it costs $60 total. Whereas the silicone lid (which is often sold in a 12 part multipack) 

individually costs less than one dollar. However, it is possible for the silicone lid to cost more 

when adding in the cost of soap. The particular soap I use will cost more than the cost of the 

plastic wrap over the course of 10 years, making the plastic wrap as a whole financially more 

feasible. However, if one uses a less expensive soap that may make a difference. Further, this 

does not account for the time needed to wash the lid. Even though they are very quick and easy 

to wash, the time spent may drag the dollar value of the silicone lid down further in comparison 

to the convenience of plastic wrap.  



Conclusions 

Overall, the results support the hypothesis that switching from plastic wrap to a reusable silicone 

lid will reduce impacts on the environment. While it does not reduce impacts across every 

category, it does reduce impacts across most of them, and mainly the ones that were important to 

this study: global warming. Further, it was found that in order to reduce my footprint and create a 

handprint in the global warming category, I will need to convince 298 people to make the switch 

which I think is doable with some time. It was expected that the water consumption category 

would be worse in the ALT scenario than the BAU scenario but aside from that none of the 

results seemed too out of the ordinary of what was expected.  

  



Appendix I - Photos of Products 
Plastic tupperware: 

 

Plastic tupperware with silicone lid: 

 

Plastic tupperware with plastic wrap lid: 



 

 

Appendix II - CoolCalifornia Tool Results 

 

Appendix III - Product Systems 

BAU Product System  

 



BAU Product System 
1 item of plastic wrap = the amount needed to fulfill the functional unit (cover the tupperware) and weighs 1.3 grams 
and is 11.5 x 12 inches and is 0.95 sq ft 

Process 
Flow Type Flow Name Unit Amount 

Choices/Assumptions/Proxies, 
Calculations Assumptions 

BAU 

Input Plastic Wrap Production Item 3650 

BAU 10 year quantity of 
sub-processes to produce 11.5 x 12 
inches of plastic wrap  

Input Plastic Wrap Disposal Item 3650 

BAU 10 year quantity of 
sub-processes that disposes 11.5 x 
12 inches of plastic wrap  

Input Plastic Wrap Box Production Item 35 

BAU 10 year quantity of 
sub-process that produces 1 item 
(box). 

Product contains 100 sq 
ft. Will be used up after 
105 uses. 3,560/ 105 = 
35 

Input Box Disposal - Landfill Item 35 

BAU 10 year quantity of 
sub-process that disposes 1 item 
(box). 

Product contains 100 sq 
ft. Will be used up after 
105 uses. 3,560/ 105 = 
35 

Input 
Transport of Plastic Wrap 
Product to US Item 3650 

BAU 10 year quantity of 
sub-process that transports the final 
product  

Input Transport to Retail Item 3650 

BAU 10 year quantity of 
sub-process that transports 1 item 
(bag + %box).  

Output BAU - Plastic Item 3650 
BAU 10 year quantity of items 
(plastic wrap) used  

Plastic Wrap 
Production 

Input 
Packaging film, LDPE 
production - RER kg 0.0013 

EcoInvent process. Chosen as a 
match for LDPE production for 
plastic wrap. A unit of plastic wrap 
measures 11.5 x 12 inches weighs 
1.3 grams. 1.3 grams = .0013 kg.  

Input 
Transport freight, light 
commercial vehicle t*km 

0.00153044
4 

EcoInvent process. Chosen from 
package of market process that 
experts determined is the most likely 
global average for transportation of 
this product. Transport of LDPE 
feedstocks to factory to create final 
product. 
Calculation = plastic wrap weight 
(tonnes) x distance plastics to 
production (km) 
= 1.433e-6 t * 1068 km 
= 0.001530444 t*km 

Plastic feedstock 
manufacturer: Wuhan 
Kemi-Works Chemical 
Co., Ltd., based in 
Wuhan, China 
https://kemiworks.en.ma
de-in-china.com/ 
 
Plastic film 
manufacturer: 
SEASKYTOOLING 
based in Shenzhen, 
China.https://seaskytooli
ng.com/us/ 

Output Plastic Wrap Production Item 1 

Process to produce 11.5 x 12 
inches of plastic wrap (1 unit for 
covering the tupperware)  

https://kemiworks.en.made-in-china.com/
https://kemiworks.en.made-in-china.com/
https://kemiworks.en.made-in-china.com/
https://kemiworks.en.made-in-china.com/


Box 
Production 

Input 
Solid bleached board 
manufacturing - CA-QC kg 0.041 

EcoInvent Process. Chosen as 
closest match to bleached, printed 
cardboard of plastic wrap box. 1kg 
of process produces 1kg solid 
bleached board. 
Calculation = process weight (kg) x 
1 plastic wrap 100 sq ft-capacity 
box weight 
= 1 x 0.041 
= 0.041kg 

Assumption: close to 
China's production 

Input 
Transport freight, light 
commercial vehicle t*km 

0.02525073
125 

EcoInvent process. Chosen as 
package of market process that 
experts determined is the most likely 
global average for transportation of 
this product. Transport of cardboard 
feedstocks to factory to create final 
product. Calculation = Combined 
weight (plastic wrap + % box for 1 
unit) tonnes x distance (km) 
= (0.0013kg + (0.0013kg/0.041kg)) 
x 694km 
= (0.0013kg + 0.0317073171) x 
694km 
= 0.0330073171 kg x *694km 
= 22.9070780674 kg*km 
= 0.02525073125392299t*km 

cardboard producer for 
cling wrap: 
QUANZHOU 
DEALING TRADING 
CO., LTD. 
based out of Quangang, 
Quanzhou, Fujian, China 
 
https://dealing.en.made-i
n-china.com/ 
 
This is 694 KM from 
SeaSkyTooling to make 
the product 

Output Box Production Item 1 
Process to produce a single plastic 
wrap 100 sq ft-capacity box.  

Transportati
on - Plastic 
Wrap 
Product 

Input 
transport, freight, lorry, 
unspecified t*km 

0.00076407
11186 

EcoInvent process. Chosen as 
package of market process that 
experts determined is the most likely 
global average for transportation of 
this product. Transport of finished 
product (plastic wrap + cardboard) 
from factory to sea port. 
Calculation = Combined weight 
(plastic wrap + % box for 1 unit) 
tonnes x distance (km) 
= (0.0013kg + (0.0013kg/0.041kg)) 
x 21 km 
= (0.0013kg + 0.0317073171) x 21 
km 
= 0.0330073171 kg x *21 km 
= 0.6931536591 kg*km 
= 0.000764071118634557 t*km 

From 
SEASKYTOOLING to 
port of Shenzen (21 km) 



Input 
transport, freight, sea, container 
ship t*km 

1.24168120
5 

EcoInvent process. Chosen as 
package of market process that 
experts determined is the most likely 
global average for transportation of 
this product. Transport of finshed 
product (plastic wrap + cardboard) 
from China to the US. 
Calculation = Combined weight 
(plastic wrap + % box for 1 unit) 
tonnes x distance (km) 
= (0.0013kg + (0.0013kg/0.041kg)) 
x 34126.804 km 
= (0.0013kg + 0.0317073171) x 
34126.804 km 
= 0.0330073171 kg x *34126.804 
km 
= 1126.43424124 kg*km 
= 1.241681205131382 t*km 

from Shenzen port to the 
Port of Los Angeles = 
18427 nautical miles = 
34126.804 

Output 
Transportation - Plastic Wrap 
Product     

Transport of 
Completed 
Boxed 
Plastic Wrap 
to Retail 

Input Transport, lorry >32t, EURO 3 t*km 
0.06389089

925 

EcoInvent process. Chosen as 
closest representation of truck used. 
Calculation = Combined weight 
(plastic wrap + % box for 1 unit) 
tonnes x distance (km) 
= (0.0013kg + (0.0013kg/0.041kg)) 
x 1756 km 
= (0.0013kg + 0.0317073171) x 
1756km 
= 0.0330073171 kg x *1756km 
= 57.9608488276 kg*km 
= 0.06389089925344203 t*km 

Assuming transport from 
port of Los Angeles to 
grocery store in 
Colorado. 1756 km 

Output 
Transport Boxed Plastic Wrap 
to Retail Item 1 

Process to transfer 1 unit of 
plastic wrap and associated box 
percentage to retail  

Plastic Wrap 
Disposal 

Input 

Plastic to landfill - municipal 
waste collection service by 21 
ton lorry - CH t*km 1.34E-08 

Ecoinvent Process. Chosen as 
closest match to local curbside 
waste disposal pickup. Calculation = 
1 unit plastic wrap (t) * distance to 
landfill and waste processing center 
(km) 
= 1.4330047e-9(t) * 9.3342 km 
= 1.33759525e-8 t*km 

waste management 
facility is 9.3342 km 
from my residence 

Input 
Polyethylene waste in landfill - 
GLO kg 0.0013 

EcoInvent Process. Chosen as a 
match for LDPE landfilling. 
Calculation = 1 kg process x 1 unit 
plastic wrap = 1 x .0013 kg  

Output Plastic Wrap Disposal Item 1 

Process to dispose 1 unit (11.5x12 
inches or .0013 kg) of plastic wrap 
to landfill  



 

ALT Product System  

Box Disposal 

Input 
Waste paperboard in landfill - 
GLO kg 0.041 

Ecoinvent Process. Chosen to 
represent the breakdown of 
cardboard in a landfill. Calculation 
= 1kg process x 1 plastic wrap box 
weight (kg) 
= 1 x 0.041kg  

Input 
municipal waste collection 
service by 21 ton lorry - CH t*km 

0.00042185
696 

EcoInvent process. Chosen as 
closest representation of curbside 
collection truck to waste disposal 
plant. 
Calculation = 1 plastic wrap box (t) 
* distance to recycling plant (km) 
= 0.000045194764 t * 9.3342 km 
= 0.00042185696 t*km 

waste management 
facility is 9.3342 km 
from my residence 

Output Box Disposal Item 1 
Process to dispose 1 plastic wrap 
100 sq ft-capacity box.  

ALT Product System      

Process 
Flow Type Flow Name Unit Amount 

Choices/Assumptions/Proxies, 
Calculations Assumptions 

ALT 

Input Silicone Lid Production Item 1 

Alternative 10-year quantity of 
sub-process that produces 1 item 
(silicone lid)  

Input Silicone Lid Disposal Item 1 

Alternative 10- year quantity of 
sub-process that disposes 1 item 
(silicone lid).  

Input Soap - Handwashing kg 1.825 
Alternative 10-year quantity of 
sub-processes to produce 1 kg of soap 

.5 grams per wash are 
needed. Assuming the 
lid is washed every 
day for 10 years, that 
is 3,650 washes. .5 x 
3,650 = 1825 grams or 
1.825 kg 

Input Water - Handwashing kg 19,892.50 

Alternative 10-year quantity of 
sub-process that produces 1kg tap 
water.  

Input Transport to Retail Item 1 

Alternative 10-year quantity of 
sub-processes to transport 1 item 
(silicone lid)  

Output ALT - Silicone Item 1 
Alternative 10-year quantity of 
silicone lids needed  

Silicone Lid 
Production 

Input 
Silicone product production - 
RER kg 0.034 

EcoInvent process. Chosen as a match 
for silicone production for silicone lid 
products. A unit of silicone measures 
4.7 x 6.5 inches weighs 34 grams. 34 

Primary data -- 
measured the silicone 
lid on a kitchen scale. 



grams = 0.034 kg 

Input 

Transport, freight, light 
commercial - Europe w/o 
Switzerland t*km 

0.03661657
754 

EcoInvent process. Chosen from 
package of market process that experts 
determined is the most likely global 
average for transportation of this 
product. Transport of silicone 
feedstocks to factory to create final 
product. 
Calculation = silicone weight (tonnes) 
x distance silicone to production (km) 
= 3.7478585e-5 * 977 km 
= 0.03661657754 t*km 

Silicone feedstock 
also sourced from 
Wuhan Kemi-Works 
Chemical Co., Ltd. in 
Wuhan. Sent to 
Dongguan 
Achievement Rubber 
& Plastic Co., Ltd. in 
Guangdong China. 
They are 977 km apart 
 
https://achievement.en
.made-in-china.com/ 

Output Silicone Lid Production Item 1   

Silicone Lid 
Disposal 

Input 
Waste Rubber, Unspecified, 
municipal incineration - RoW kg 0.034 

EcoInvent process. Chosen as the 
closest representative to silicone in a 
landfill as there were no processes 
directly related to silicone in a landfill. 
 
Calculation = 1kg process x 1 silicone 
lid= 1 x 0.034kg  

Input 

Plastic to landfill - municipal 
waste collection service by 21 
ton lorry - CH t*km 0.0003498 

Ecoinvent Process. Chosen as closest 
match to local curbside waste disposal 
pickup. Calculation = 1 silicone lid (t) 
* distance to landfill and waste 
processing center (km) 
= 3.7478585e-5 (t) * 9.3342 km 
= 0.0003498326 t*km 

waste management 
facility is 9.3342 km 
from my residence 

Output Silicone Lid Disposal Item 1   

Soap - 
Handwashin
g 

Input Soap production - RER kg 1 

EcoInvent process. Chosen as proxy 
process as no process for bar 
dishwashing soap production exists in 
the EcoInvent database.  

Output Soap - Handwashing kg 1 Process to produce 1kg soap.  

Tap water - 
Handwashin
g 

Input 
Tap water production, 
conventional - CA, QC kg 1 

EcoInvent process. Chosen as match 
for mild water at tap used.  

Output Tap water - Handwashing kg 1 
Process to produce 1kg cold water at 
tap.  

Transport 
to Retail 

Input 
Transport, lorry >32t, EURO 
3 t*km 

0.00546746
4 

EcoInvent process. Chosen as closest 
representation of truck used. 
Calculation = Weight silicone lid 
tonnes x distance (km) 
= 0.032kg x 155 km 
= 4.96 kg*km 
= 0.005467464 t*km 

Assuming transport 
from Dongguan 
Achievement Rubber 
& Plastic Co., Ltd. in 
Guangdong China. to 
the Shenzhen port 
which is 155 km from 
Guangdong 

https://achievement.en.made-in-china.com/
https://achievement.en.made-in-china.com/
https://achievement.en.made-in-china.com/
https://achievement.en.made-in-china.com/


 

Appendix IV - BAU Product System Unit Process Screenshots 

 

 

Input 
Transport, lorry >32t, EURO 
3 t*km 

0.06194107
72 

EcoInvent process. Chosen as closest 
representation of truck used. 
Calculation = Weight silicone lid 
tonnes x distance (km) 
= 0.032kg x 1756 km 
= 56.192 kg*km 
= 0.0619410772 t*km 

Assuming transport 
from port of Los 
Angeles to grocery 
store in Colorado. 
1756 km 

Input 
transport, freight, sea, 
container ship t*km 

1.20377906
7 

EcoInvent process. Chosen as package 
of market process that experts 
determined is the most likely global 
average for transportation of this 
product. Transport of finshed product 
(plastic wrap + cardboard) from China 
to the US. 
Calculation = Weight silicone lid in 
tonnes x distance (km) 
= 0.032kg x 34126.804 km 
= 1092.05 kg*km 
= 1.203779067 t*km 

from Shenzen port to 
the Port of Los 
Angeles = 18427 
nautical miles = 
34126.804 

Output Transport to Retail Item 1 
Process to transport 1 silicone lid from 
production to retail  



 

 

 



 

 

 

 



 

 

 



Appendix V - ALT Product System Unit Process Screenshots 

 

 

 



 

 

 

 

 



 

 

 

 



Appendix VI - LCIA Comparison 

 

Appendix VI - Sankey Diagrams 

BAU Scenario 

 



ALT Scenario 
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