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Background

Many Singaporeans share the sentiment that
, given concerns about .In 2021, 67%
worried about costs, 66% saw it as inconvenient, 27% struggled with sustainable habits,
24% found the status quo insufficient, and 22% deemed individual action insignificant.
While reversing climate change demands persistent effort, there's a drive to reduce
emissions, plastic, food, and energy wastage. Singapore's Environmental Performance
Index (EPI) reflects this effort, with a 50.9 score in 2022, ranking 44th globally, showing
a 3.7 increase over a decade. Despite a considered "poor"” score, the
. The urgency of environmental pollution’s impact



Business

Our project aims to )
aiding community organizations, non-profits, and grassroots initiatives in resource
reduction efforts. Through predictive analysis,

. By optimizing resource management and fostering sustainability, we
contribute to a greener future and business growth. Our initiative also benefits
academia, offering valuable data for studies in sustainability and predictive modeling.

, OUr project supports a
more environmentally responsible future. Timely action is crucial for delaying
environmental impacts and



BUSINESS

Singapore by reducing food,
plastic, energy, and carbon emissions consumption.

Criteria
Develop predictive models of less than 0.05 Validation ASE
(And/Or) Adjusted R-Square to be greater than 0.7



My Objective

Predict the top contributors to plastic waste to raise awareness
and reduce plastic wastes in those areas.



Reason for choosing Objective Plastic

Since its invention in 1950, plastic has experienced a in popularity and
usage, growing exponentially over the years. Its appeal stemmed from being a durable,
flexible, and cost-effective alternative to traditional materials like wood. This presents @
grave concern as its on our planet

. Despite its convenience
and versatility, the longevity of plastic waste perpetuates a cycle of pollution and harm,
exerting a profound toll on our delicate ecosystems, wildlife, and even human health.

Singapore, as an active participant in environmental conservation, has an essential role to
play in reducing plastic waste. By focusing efforts on the sectors responsible for the highest
waste production, significant strides can be made in curbing plastic waste. Predictive
analysis on the trend of plastic waste generated by specific sectors serves as

. Identifying these
sectors early on



Data Source: Organisation for Economic Co-operation and Development (OECD)
o work together with governments

o provide a unique forum and knowledge hub for data analysis
o their data is highly generalised based on location/country and does not
infringe on any personal data protection rules.

From 2019
Target Column: Plastic Waste (in million tonnes)
Feature Column(s): Plastic Applications, Plastic Polymer

Number of rows: 1794 (before) -> 1504 (after)



Data Understanding

Variables/categories in each columns

Location: < =
— Canada 3 Plastics polymer = Plastics applications
= Data Characteristics i Other Other
United states . Marine coatings Packaging
= Date last updated Other OECD America LDPE, LLDPE Consumer & institutional Products
09-Feb-22 :;‘g = Building & construction
OECD EU o Electrical/electronics
= Power code OECD Non-EU PVC Transportation - other
Millions . PET Marine coatings
@ Reference period OECI_) Asla PUR Industrial/machinery
2019 12‘.113 Fibres Personal care products
) China @ Road marking coatings Textile sector - clothing
& Unit of measure used :
Other non-OECD Asia Elastomers (tyres) Textile sector - others
Tonnes (1) of plastics Buglases Road marking
d OECD Oceania ABS, ASA, SAN i
Total 'IT'ran'sportatlon - tyres
M Tota

Latin America

other EU
other Eurasia

Middle East & North Africa

other Africa



Column name

LOCATION

Location
PLASTICS_POLYMER
Plastics polymer
PLASTICS_APPLICATION
Plastics application
Value

Flag Codes

Flag

Plastic Waste data (1794 rows)
Details
Short forms of the actual location
Full location name
Different polymer types in all caps
Same as PLASTICS_POLYMER but not all caps
Different sectors that use/waste the plastic and in all caps
Same as PLASTICS_APPLICATION but not all caps
Plastic waste in million tonnes
Empty column

Empty column

These are the columns in the original data
and the categories in the different
columns. There are quite a few duplicated
columns and unnecessary columns like
Flag and Flag code. Other category in
application includes cosmetics & beauty
products, toys and games, and medical
device etc, while Other category in
polymer includes polymers like PLA
(commonly used in packaging) and PMMA
(also known as acrylic).



Data Understanding

B XS
@ Occurrence Count

Occurrence count for plastic applications

Bar Chart
= There are 14 applications right now, have different occurrence
counts as not all countries produce/waste that particular plastic
200 - .
application The total occurrence count
for total here is also
significantly higher \

Some applications have been split up but can be put
e together
|
|
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Data Understanding

Occurrence count for plastic polymer column

Bar Chart axn=

@ Occurence Count
206
200
Similar problems as the plastic

application column

0 I I I ...-

LDPE, LLDPE HOPE Bioplastcs  ABS, ASA PET Manne coati . Road marki

Total value appears
significantly more times that
the various polymer types




Data Understanding

Outliers

Histogram

T V-
s s s 83 H

. A China PP Packaging 7.642

There are outliers because different China LDPE, LLDPE Packaging 7.189
i i United States LDPE, LLDPE Packaging /6.918
coun.tnes use different ar_noupts of . = T b =
plastic and hence countries like China  [inited states PP Packaging 685
i United States Other (Other 5.93

and US who have a larger population o s e 3 e
would use more and have more waste  |chna PET Packagng 5.238
China Other Other 5.161

United States Fibres Textile sector - dlothing  |5.142

China [Fibres Textile sector -clothing  |4.969




Data Cleaning

Combine overlapping applications (14 applications -> 10 applications)
Remove outliers

Remove total category

Remove unnecessary columns

Rule-based

CSV Reader Table Manipulator Row Filter Moving Aggregation Column Expressions

| ST

import plastic waste remove unnecessary remove total rows duplicate the waste and use dd textile-clothing (fibre) with
and duplicated columns column and move j atch textile-others(fibre)
the texti ing fibre to textile

other fibre
Numeric Outliers CSV Writer
- - ]
o k] k<]
remove the duplicated Remove textile-others Remove outlier rows Save Cleaned Data

columns rows



Fit Summary

Plastics applications
Plastics polymer
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Modelling: Linear Regression

Linear Regression Plastic Waste 0.0083 Observations Used 1,504

Adjusted R-Square
AlC

AlCC

ASE

F Value of Model
Mean Square Error
Observed Average
R-Square

Root MSE

SBC

SSE

Validation ASE

0.3629

-4,637.69

-4,636.76

0.0075

33.61
0.0076
0.2278
0.3740

0.0874

-5,730.66

9.0181

0.0083

Validation Observed Average 0-2581



Modelling: Decision Tree

Decision Tree Plastic Waste Validation ASE | 0.0068 Observations Used 1,504 Create Pipeline Parameters Tuned ASE
Tree Variable Importance Default Min value: 1, Max branches: 2, Validation:
Pl el Max levels: 6. Leaf size: 5 0.0079
Plastics applications Training:
Pla . 0.0075
Tuned 1 Min value: 1. Max branches: 2, Validation:
. Max levels: 8, Leaf size: 10 0.0067
' Training:
Importance 0.0065
Adsessmunt Tuned 2  Min value: 1, Max branches: 2, Validation:
Plastic Waste Max levels: 7, Leaf size: 11 0.00068
Training:
Porcentile 0 20 40 &0 80 1000 20 oo %% Tuned3  Min value: 1, Max branches: 2, Validation:
Rcios g YeRcaticn Max levels: 12, Leaf size: 11 0.0068
i — Predicted Average Observed Average Training:

0.0067




Modelling: Random Forest

Fores! Plastic Waste Validation ASE

Variable Importance

Plastics applications
Plastcs palymar

Importance

| 0.0060 Chbservations Used 1,504

Creats Pipeline |

Partal Dependence

LN v
Predicted Value  ™wores sy b Bacticababectioncs  Tad o Ylus
Aadotnd Vi ao

— 0 '
Plastics applications

Assessment
Plastic Waste
0.20
- \ \.\
Parcentile o 20 40 60 80 100J0 20 40 &0 80 100
Partinon Tramning Validauon

Parameters Tuned ASE
Default Number of trees: 100 , Bootstrap: Validation:
0.6, Min value: 1, Max branches: 2, 0.0069
Max levels: 6, Leaf size: 5 Training:
0.0066
Tuned 1 Number of trees: 150, Bootstrap: Validation:
0.8, Min value: 1, Max branches: 2, 0.0063
Max levels: 6, Leaf size: 5 Training:
0.0059
Tuned 2  Number of trees: 100 , Bootstrap: Validation:
0.8, Min value: 1, Max branches: 2, 0.0060
Max levels: 7, Leaf size: 1 Training:
0.0057
Tuned 3  Number of trees: 100 , Bootstrap: Validation:
0.9, Min value: 1, Max branches: 2. 0.0062
Max levels: 12, Leaf size: 1 Training:

0.0059




Evaluation

Model Comparison Plastic Waste Create Pipeline

Fit Statistic Assessment
Validation: ASE

Partition

Observed Average

)
).25
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Model

Relative Importance

ion

Variable

Validat

,.

Percentile

Model

Model

. Relative Importance s Decision tree - Plastic V

w— Forest - Plastic Waste 3

As my linear regression model didn’t meet my success criteria, | only put my decision tree and
random forest models into model comparison. The best model is my random forest model, as it has
the lowest validation ASE value compared to the other model.



Best Model: Random Forest

Plastic applications partial dependence

Forest Plastic Waste Validation ASE =~ 0.0060 Observations Used 1,504 Create Pipeline

Plastics applications: Consumer & institutional Products

Variable Importance Partial Dependence Predicted Value: 0.1771
icted I Plastics applications:  Other
Plastics applications icted Value Predicted Valua: 0.1653

Plastics polymer 0.15 A
0.10 Plastics applications: Packaging
0.05 Pradicted Valus: 0.1432
0.05 v
. ¢ t
Plastics applications

Assessment

Plastic Waste

0.20

0.00 \\
Percontile 0 20 40 60 80 1000 20 40 40 80 100

0 2 3 Partition Trammg Validation

Observed Average

Importance



Forest Plastic Waste

Best Model: Random Forest

Plastic polymer partial dependence

Validation ASE

Variable Importance

Plastics applications

Plastic

s poly

mer

0.0060 Observations Used 1,504 Create Pipeline

Plastics applications:

Partial Dependence
Predicted Value

Plastics polymer: PP Flistics polytrer:

Consumer & institutional Products
Fibres
0.2206

Plastics polymer:
Predicted Value:

Other

s Predicted Value:  0.1436 Pradicted Valuer  0:1602
0.15
0.10
0.05
[ B F F B I S
Plastics polymer
Assessment
Plastic Waste
).20
0.00
Percentile ¢ 20 40 &0 80 100]0 20 40 60 80 100
Partition Training Validation

— v tad Serage

Importance

Observed Average



Best Model: Random Forest

Variable Importance

From the variable importance chart, we can see
that both my plastic application and polymer
columns are important factors. And taking a

CAfEl iepatidncs Ftiaieions. th closer look into the different applications and
Predicted Value Predicted Value: 0.2206 . .
polymers, the top waste contributor categories

Predicted Value: 0.143%

with the highest predicted value are packaging
(application), other (application), consumer &
institutional products (application), fiber

ittt (polymer), PP (polymer), other (polymer).
Partial Dependence e o P
Predicted Value ) Fredicted Value: “c 1771
gl ol 1o

Plastics applications



Conclusion &
Recommendations




Partial Dependence

Predicted Value

Partial Dependence

Predicted Value

Plastics polymer

Plastics applications

Conclusion

Plastic

The top 4 contributors of plastic waste are
packaging (application), other (application),
consumer & institutional products(application),
fiber (polymer), PP (polymer), other (polymer).

With the top contributors | have identified, By
focusing efforts on the contributors responsible
for the highest waste production, significant
strides can be made in curbing plastic waste.
We can start taking proactive measures to
combat plastic wastage before numbers
escalate to unmanageable levels



RESOURCES

Data:
o https://stats.oecd.org/Index.aspx?DataSetCode=PLASTIC WASTE 7

Tools:
e Tableau
o PowerBi
e Rapid Miner
e SAS



https://stats.oecd.org/Index.aspx?DataSetCode=PLASTIC_WASTE_7

THANKS

Do you have any questions?



