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ABSTRACT 

 

Nowadays, fast food consumption become a part of modern lifestyle. Plastic has known 

to be packaging material that commonly used in fast food restaurants. Plastic can 

contribute to global warming due to the release of carbon emission. Fast food restaurant 

also contribute in disposing plastic waste, especially single use plastics (SUP). 

Therefore, there is a need to study the contribution of fast food restaurants in 

Semarang’s waste stream and the environmental burden expressed as carbon footprint.  

In this study, fast food restaurants in Semarang are classified as burger based fast food 

chains (FC1) and chicken based fast food chains (FC2).  FC1 and FC2 generates higher 

amount of SUP in weekends rather than weekdays. PP and PET are the plastic polymers 

that contributed the largest quantity of SUP waste and carbon footprint in FC1 and FC2. 

The amount of carbon footprint depends on the types of dishes, serving size, types of 

packaging provided by fast food chains and number of visitors. All outlets of FC1 and 

FC2 contributed carbon footprint as much as 101 tons CO2 eq annually from SUP 

packaging alone. However packaging is not predominant contribute of carbon footprint 

in food industries. Non-alcoholic beverages, mixed dishes, water and snacks and sweets 

are food categories that contributed largest quantity of SUP waste and carbon footprint 

per individual dine in consumer in FC1 and FC2.  To reduce carbon dioxide emission 

released from the used SUP in FC1 and FC2, recycle and reduction the size and 

thickness of packaging can be applied. However, the replacement of packaging assumed 

to be better solution. In this case, PLA is the best option, because it emits less carbon 

dioxide than other petroleum based packaging and it can easily decomposed in the 

environment.  
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ABSTRAK 

 

Sekarang ini, komsumsi makanan cepat saji telah menjadi bagian dari pola hidup 

modern. Plastik merupakan jenis bahan pengemas yang biasa digunakan di restoran 

cepat saji. Plastik dapat berkontribusi terhadap pemanasan global karena emisi karbon 

yang dihasilkan. Restoran cepat saji juga berkontribusi terhadap sampah plastik, 

terutama plastik sekali pakai (SUP). Oleh karena itu, diperlukan studi mengenai 

kontribusi restoran cepat saji pada aliran limbah di Semarang dan beban lingkungan 

yang dinyatakan dengan jejak karbon. Dalam penelitian ini, restoran cepat saji di 

Semarang diklasifikasikan sebagai retoran cepat saji berbasis burger (FC1) dan 

restoran cepat saji berbasis ayam goreng (FC2). FC1 dan FC2 menghasilkan jumlah 

SUP yang lebih tinggi di akhir pekan dibandingkan hari kerja. PP dan PET adalah 

polimer plastik yang berkontribusi paling tinggi terhadap limbah SUP dan jejak karbon 

tertinggi di FC1 dan FC2. Nilai jejak karbon dapat ditentukan berdasarkan tipe dari 

makanan, porsi penyajian, jenis pengemas yang disediakan di restoran cepat saji, dan 

jumlah pengunjung. Semua outlet FC1 dan FC2 berkontribusi terhadap nilai jejak 

karbon sebanyak 101 ton CO2 eq setiap tahun, yang mana hanya berdasarkan dari 

kemasan SUP. Namun, kemasan tidak berkontribusi secara besar terhadap 

pembentukan jejak karbon pada industri makanan. Minuman non alkohol, hidangan 

campuran, air mineral dan kudapan and makanan pencuci mulut merupakan kategori 

makanan yang paling banyak berkontribusi terhadap pembentukan jejak karbon per 

individu pengunjung yang makan ditempat di FC1 dan FC2. Untuk mengurangi 

terbentuknya emisi karbon dioksida dari penggunaan SUP di FC1 dan FC2, daur ulang 

serta reduksi ukuran dan ketebalan kemasan dapat dilakukan untuk mengurangi emisi 

karbon dioksida. Namun, penggantian jenis pengemas dinilai sebagai solusi yang lebih 

baik. Pada kasus ini, PLA merupakan pilihan terbaik, karena mengeluarkan emisi 

karbon dioksida yang lebih rendah dibandingkan dengan kemasan yang berbahan 

dasar minyak bumi dan dapat teurai dengan mudah di lingkungan.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

v 
  

ACKNOWLEDGEMENT 

 

The author expresses praise and gratitude to God because of his blessing and willing, 

the author can complete the thesis entitled: “THE ASSESSMENT OF CARBON 

FOOTPRINT GENERATED BY SINGLE USE PLASTICS WASTE FROM FAST 

FOOD CHAINS IN SEMARANG”. This thesis was written to fulfil the requirement to 

acquire Master Degree in Food Technology in Soegijapranata Catholic University, 

Semarang, Indonesia. 

 

In this occasion, the author would like to reveal gratitude sincerely to persons who have 

been supporting, guidance, and direction. They are:  

 

1. God Almighty and Jesus Christ for his blessing, guidance, and protection, so the 

author can finish this Master Thesis. 

2. Dr R. Probo Y. Nugrahedi, S.TP, M.Sc as Dean of the Food Technology Master 

Program for arranging the all lecture activities in Master Program of Agricultural 

Technology Soegijapranata Catholic University 

3. Prof. Dr. Ir. Budi Widianarko, M.Sc as author’s supervisor and Inneke Hantoro, 

S.TP, M.Sc as author’s co-supervisor for giving the great opportunity to do this review 

paper research and the guidance during the process.  

4. All lecturers in Master Program of Agricultural Technology Soegijapranata Catholic 

University for all the lessons and guidance during the learning activities.  

5. All administration staffs for providing great services and information during the 

learning activities.  

6. Author’s parents that always giving encouragement and supporting the author in all 

occasion. 

7. All of the author’s friends and all of the Master Program of Agricultural Technology 

Soegijapranata Catholic University Students which can’t mention one by one but always 

inspiring, helping, and supporting the author. 



 
 

vi 

 

In conducting this research, the author realizes that there were a lot of unintended errors 

because of the limitation of the author. Therefore the author apologizes if this research 

is not perfect. The authors will be pleased if there are any critics and advice on this 

research. The author hopes that this research can be useful to readers and all of the 

people 

 

Semarang, 11
th

 October 2019 

Author,  

 

 

Nindita Niartika 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

vii 
 

LIST OF CONTENTS 

 

 

ABSTRACT .................................................................................................................... iii 

ABSTRAK......................................................................................................................... iv 

ACKNOWLEDGEMENT ................................................................................................ v 

LIST OF CONTENTS .................................................................................................... vii 

LIST OF TABLES......................................................................................................... viii 

LIST OF FIGURES ......................................................................................................... ix 
 

1. INTRODUCTION ..................................................................................................... 1 

1.1. Background ........................................................................................................ 1 

1.2. Objective ............................................................................................................ 3 
 

2. LITERATURE REVIEW .......................................................................................... 4 

2.1. Types of Plastics ................................................................................................ 4 

2.2. SUP and Environmental Impact......................................................................... 7 

2.3. Carbon Footprint ................................................................................................ 7 
 

3. METHODOLOGY .................................................................................................... 9 

3.1. Research Boundaries .......................................................................................... 9 

3.2. Computation and Data Analysis ...................................................................... 13 
 

4. RESULTS................................................................................................................ 14 

4.1. Amount of SUP Waste Generation .................................................................. 14 

4.2. SUP Waste Generation by Food Categories .................................................... 16 

4.3. Carbon Footprint Generation ........................................................................... 20 

4.4. Carbon Footprint Generation by Food Category ............................................. 26 
 

5. DISCUSSION ......................................................................................................... 30 

5.1. Amount of SUP Waste Generation .................................................................. 30 

5.2. SUP Waste Generation by Food Category....................................................... 32 

5.3. Carbon Footprint Generation ........................................................................... 34 

5.4. Carbon Footprint Generation by Food Category ............................................. 37 

5.5. Solution From Food Technology Perspective.................................................. 39 
 

6. CONCLUSION ....................................................................................................... 43 
 

7. REFERENCES ........................................................................................................ 44 
 

 



 
 

viii 
 

LIST OF TABLES 

 

Table 1. The stages and the outcomes of the research .................................................... 10 
 

Table 2. The Quantity of Generated SUP Waste ............................................................ 14 
 

Table 3. Daily SUP Waste (kg/day) based on Polymer Types. ...................................... 15 
 

Table 4. Daily SUP Waste Generation (kg/day) based on Food Category and Polymer 

Types Generated by FC1 ................................................................................................ 16 
 

Table 5. Daily SUP Waste Generation (kg/day) based on Food Category and Polymer 

Types Generated by FC2 ................................................................................................ 18 
 

Table 6. Carbon Footprints (Kg CO2 eq/Individual) of SUP Waste Generated by Fast 

Food Chains Based on Polymer Types ........................................................................... 20 
 

Table 7. Carbon Footprints (Kg CO2 eq) of SUP Waste Generated by Fast Food Chains 

Based on Polymer Types ................................................................................................ 23 
 

Table 8. Annual Carbon Footprints (Kg CO2 eq/Individual) of SUP Waste Generated by 

Fast Food Chains Based on Food Categories and Polymer Types Generated by FC1 ... 26 
 

Table 9. Annual Carbon Footprints (Kg CO2 eq/Individual) of SUP Waste Generated by 

Fast Food Chains Based on Food Categories and Polymer Types Generated by FC2 ... 28 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

ix 
 

LIST OF FIGURES 

 
Figure 1. Global Plastic Production (Giacovelli, 2018) ................................................... 4 
 

Figure 2. Main Categories of Plastics (Giacovelli, 2018) ................................................ 5 
 

Figure 3. Carbon Footprint per Individual Dine in Consumer Annually Generated by 

FC1 and FC2 based on Polymer Types .......................................................................... 22 
 

Figure 4. Carbon Footprint Annually Generated by FC1 and FC2 based on Polymer 

Types .............................................................................................................................. 25 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


