ENVIRONMENTAL IMPACT EVALUATION OF VEGETABLE PRODUCTION WITH VERTICAL FARMING
CULTIVATION METHOD

USING LIFE CYCLE ASSESSMENT (LCA) APPROACH

UNIVERSITAS MAULI ANOM SARI, Ir. Bertha Maya Shopa, S.T., M.Sc., Ph.D., IPU., ASEAN.Eng.

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

TABLE OF CONTENTS

COVER [
HALAMAN JUDUL I
LEMBAR PENGESAHAN i
LETTER OF APPROVAL Y,
PERNYATAAN BEBAS PLAGIASI \Y
NASKAH SOAL TUGAS AKHIR Vi
FOREWORD vii
TABLE OF CONTENTS X
LIST OF TABLES Xiii
LIST OF FIGURES Xiv
LIST OF APPENDIX XV
ABSTRACT XVi
INTISARI XVii
CHAPTER | INTRODUCTION 1
1.1. Problem Background 1
1.2. Problem Formulation 3
1.3. Problem Scope 3
1.4. Research Objective 3
1.5. Research Benefits 4
CHAPTER Il LITERATURE REVIEW 5
CHAPTER 11l THEORETICAL BACKGROUND 10
3.1. Life Cycle Assessment (LCA) Definition 10
3.2. Life Cycle Assessment (LCA) Procedures 10
3.2.1. The LCA’s Goal and Scope Definition 11
3.2.2. Life Cycle Inventory Analysis (LCI) 12
3.2.3. Life Cycle Impact Assessment (LCIA) 13
3.2.4. Interpretation 15

3.3. Life Cycle Assessment (LCA) Requirements 15
3.4. Vertical Farm Definition 18

CHAPTER IV RESEARCH METHOD 20



ENVIRONMENTAL IMPACT EVALUATION OF VEGETABLE PRODUCTION WITH VERTICAL FARMING
CULTIVATION METHOD

USING LIFE CYCLE ASSESSMENT (LCA) APPROACH

MAULI ANOM SARI, Ir. Bertha Maya Shopa, S.T., M.Sc., Ph.D., IPU., ASEAN.Eng.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

4.1. Research Object 20
4.2. Research Tool 21
4.3. Research Stages 21
4.3.1. Literature Review 21
4.3.2. Data Collection 21
4.3.3. Determination of Research Goal and Scope 21
4.3.4. Inventory Analysis 22
4.3.5. Environmental Impact Assessment 22
4.3.6. Results Interpretation 22
4.4. Research Flowchart 23
CHAPTER V RESULTS & ANALYSIS 24
5.1. Goals and Scope of the Study 24
5.1.1. Goals of the Study 24
5.1.2. Scope of the Study 25
5.1.3. Functional Unit 26
5.1.4. System Boundary 26
5.1.5. Cut-Off Criteria 27
5.1.6. Assumptions 27
5.1.7. Impact category 28
5.3. Life Cycle Inventory 30
5.3.1. Cultivation Process 31
5.3.2. Harvesting and Packaging Process 35
5.3.3. Storage 35
5.3.4. Distribution and Consumption 36
5.3.5. Waste Management 36
5.4. Life Cycle Impact Assessment 36
5.4.1. Stand-alone LCA of Hydrofresh Total Production 37
5.4.2. Comparison Between Cold-Weather and Warm Weather Vegetable 40
5.4.3. Waste Disposal Scenario 41
5.5. Sensitivity Analysis 42
5.5.1. Maximizing Space of the Factory 42

5.5.2. Variation of LED 43

Xi



ENVIRONMENTAL IMPACT EVALUATION OF VEGETABLE PRODUCTION WITH VERTICAL FARMING
CULTIVATION METHOD

USING LIFE CYCLE ASSESSMENT (LCA) APPROACH

MAULI ANOM SARI, Ir. Bertha Maya Shopa, S.T., M.Sc., Ph.D., IPU., ASEAN.Eng.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

5.5. Analysis and Discussion 44
5.6. Uncertainties 48
CHAPTER VI CONCLUSION 49
6.1. Conclusion 49
6.2. Recommendation for Future Research 50

BIBLIOGRAPHY o1

Xii



