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Abstract

This study aims to develop a life cycle inventory of hard disk drive (HDD) components
and assess the greenhouse gas (GHG) emissions associated with them. HDD is a product used
widely around the world, including Thailand. It is mainly used as a basic component for many
types of products, especially electrical appliances and electronics.

The functional unit for a Life Cycle Assessment (LCA) conducted in this study is the 2.5-
inch HDD used as a main device in laptop computer, which has a life span of 4 years. The system
boundary is defined to include the entire life cycle of the product, including pre-manufacturing
(raw material extraction), manufacturing, assembly, transportation, use and disposal. A typical
HDDs employed in this study comprises of 13 main components: a Breather filter, Crash stop,
Glass disk substrate, Head stack arm, Head stack flex circuit, Latch, Motor base, Printed circuit
board assembly (PCBA), Ramp, Recirculation filter, Suspension, Top cover and VCM Coil.

The results indicate that greenhouse gas emission over the entire life of the HDD is 15.64
kg CO,-eq. The “use” phase of this device is one of the largest contributors to GHG emissions
(70.33%) because consumed fossil fuel-intensive electricity to drive the mechanism of the HDD.
Comparing between all 13 components of HDD, PCBA contributes the most to greenhouse gas

emissions (2.18 kg CO,-eq), which represents 49.77 percent of all components.



Further, the uncertainty and sensitivity analyses of life cycle inventory of HDD
components were also conducted. It was found that the Head stack arm has the highest
uncertainty in terms of the calculation of GHG emissions, at 11.90 percent. The sensitivity
analysis, which can be used to identify factors that influence the amount of greenhouse gases
from HDD components, showed that the use of PCBA direct materials were the most sensitive to
change. Of factors that affect the amount of greenhouse gases over the life cycle, the lifespan of
the HDD was sensitive to most changes. Therefore, this study suggests that the possible ways to
improve the environmental burden of HDD should focus on research and development of the
product with better electricity consumption efficiency. Moreover, the use of minimum printed
circuit board areas or other materials that have less environmental impact has a potential to reduce

greenhouse gases, manufacture green products and contribute to sustainable development.



