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Abstract

Semiconductors underpin the digital economy, yet the memory market is highly cyclical,
exposing chipmakers to sharp margin compression during oversupply and price corrections.
This study examines SK hynix’s “extreme recovery” using Net Profit Margin (NPM) as the
focal performance metric and interprets the recovery through cost-management theory,
cost-volume—profit logic, and Activity-Based Costing (ABC). Adopting a quantitative
descriptive design with a single-case study approach, the analysis relies on publicly available
SK hynix financial statements from 2020-2024. Key variables include NPM (net
income/revenue), revenue, and operating expenses; descriptive statistics, trend and
percentage-change analysis, and Excel-based visualizations are complemented by
triangulation with industry news. Results reveal a pronounced V-shape: NPM declined from
22.36% (2021) to 5.02% (2022) and —27.88% (2023), then rebounded to 29.9% (2024). The
turnaround aligns with a higher-value product mix (AI HBM) and cost control, offering
implications for investors and industrial policy.
Keywords: Cost Management, Net Profit Margin, Semiconductor Industry.

A. INTRODUCTION

Semiconductors now serve as the “infrastructure” of the digital economy: computing
capacity for Al, cloud computing, and industrial digitization is crucially dependent on the
availability of high-performance chips. Deloitte emphasizes that the explosion in Al demand
is driving industry revenue to historic levels, even though the contribution of Al chip unit
volumes to total units sold is relatively small (Deloitte, 2026). Similarly, industry reports
position semiconductors as a cross-sector enabler, from data centers to computing devices,
directly transforming market value structures and competition (PricewaterhouseCoopers
PwC, 2024).

This growth comes with transition risks: the memory industry is notoriously cyclical,
sensitive to changes in demand, and vulnerable to price volatility. PwC projects global
semiconductor revenue could surpass USD 1 trillion by 2030, but emphasizes a shifting
“frontier” in memory (including HBM) that requires significant technology investment and
more cohesive ecosystem coordination (PwC, 2024). From a supply chain perspective, a
systematic review in the International Journal of Production Research shows that
semiconductor supply vulnerabilities are influenced by geopolitical tensions, public health
disruptions, and the need for mitigation through more resilient supply network designs
(Xiong et al., 2025).
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In this context, SK hynix stands out due to its position in the high-performance memory
segment crucial for Al, particularly high-bandwidth memory (HBM) for Al accelerators.
Reuters reports that SK hynix is a key supplier of HBM to Nvidia and is driving performance
recovery through sales of advanced DRAM required for generative Al, while also predicting
a broader memory recovery cycle driven by Al demand (Lee & Yang, 2024). Conceptually,
this situation suggests that a high-value product mix can “lift” profitability even though the
memory market remains generally volatile (Lee & Yang, 2024).

The “extreme recovery” phenomenon becomes more measurable when operationalized
through Net Profit Margin (NPM). In its official FY2025 results release, the company
reported revenue of 97.1467 trillion won, net profit of 42.9479 trillion won, and a net margin
of 44% figures that can be directly interpreted as NPM if defined as net profit divided by
revenue (SK hynix Inc., 2026). TrendForce also summarized the 2025 results as a record and
highlighted that SK hynix's operating profit surpassed Samsung's provisional figures for the
same year, reinforcing the narrative of an "extreme" recovery in terms of profitability relative
to competitors (TrendForce, 2026).

However, high margins in the memory industry are rarely “stable” without a disciplined
cost and investment strategy. Reuters noted that SK hynix increased capital expenditures
(CAPEX) with a focus on HBM product equipment, reflecting a reallocation-based cost
management strategy: allocating costs to productive assets that support differentiation and
maintain margins, rather than simply reducing costs linearly (Yang & Lee, 2025). On the
other hand, Deloitte cautioned that memory price volatility and uncertainty in non-datacenter
demand could be factors that test profitability resilience when the industry is overly
concentrated on the “Al boom” (Deloitte, 2026).

This way, your research can be clearly positioned: analyzing SK hynix’s extreme
recovery through an NPM lens and examining the operational-financial mechanisms that
shape it, such as the contribution of changes in product mix (HBM vs. commodity memory),
cost structure (COGS, R&D, SG&A), and the consequences of CAPEX strategy on cost
efficiency and margin sustainability. This framework is relevant because the supply chain
resilience literature emphasizes the importance of risk mitigation and adaptive strategy design
in the semiconductor industry, not just the technical aspects of manufacturing (Xiong et al.,
2025), while industry growth projections position high-performance memory as an
increasingly decisive competitive arena (PwC, 2024).

B. LITERATURE REVIEW

Cost management essentially functions as a “profitability leverage engine”: the more
precisely a firm designs, controls, and traces its costs, the greater its ability to preserve net
income for every unit of revenue. Within financial performance analysis, Net Profit Margin
(NPM) is positioned as a concise indicator of net-income efficiency relative to total revenue,
operationally calculated as net income + total revenue (CFA Institute, n.d.). Because NPM
reflects the cumulative impact of all cost burdens (production, operating, financing, and
taxes), improving NPM almost always requires deeper cost interventions than merely
optimizing a single expense line (Blocher et al., 2021).

In managerial practice, cost control is often guided by cost volume profit (CVP) analysis,
which emphasizes the relationship between cost structure (fixed vs. variable), sales volume,
and profit. CVP becomes particularly relevant when firms face high operating leverage a
common condition in capital-intensive industries because small changes in volume or price
can shift profitability disproportionately through large fixed-cost commitments (Blocher et
al., 2021). In such contexts, profitability “disruptions” frequently stem from capacity
mismatches, overhead inflation, or product-mix decisions that are insensitive to cost drivers;
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CVP helps map break-even points, contribution margins, and sensitivity scenarios as a basis
for operating cost control (Sa’adah & Azizah, 2023).

However, CVP alone is usually insufficient when overhead grows and production/service
processes become more complex. This is where Activity-Based Costing (ABC) becomes
crucial, as ABC traces overhead through activities and cost drivers that are more
representative than traditional allocation bases (e.g., direct labor hours). The literature
indicates that ABC not only improves cost accuracy but also enhances the quality of cost
information for strategic decisions—such as product mix, pricing, and the identification of
nonvalue-added activities (Quesado & Silva, 2021). In innovation- and digitalization-driven
environments, ABC is even viewed as an information infrastructure that enables
organizations to “see” sources of waste more clearly and link them to cross-functional
processes with greater transparency (Quesado & Silva, 2021).

Empirical evidence on ABC is broadly consistent on one core message: the main
advantage of ABC is not merely “changing the method,” but changing how organizations
understand resource consumption. Manufacturing case studies show that ABC can support
more competitive pricing strategies while reducing margin distortions across products,
because costs are traced based on actual activity consumption (Lu et al., 2017). Such findings
align with the argument that profitability improvements from ABC typically occur through
two pathways: (1) correcting costing errors (so product/segment margins become more
“truthful”), and (2) eliminating inefficient activities that were previously hidden within
aggregated overhead (Quesado & Silva, 2021). Therefore, claims of margin improvement due
to ABC should be treated as context-specific outcomes; the magnitude is strongly shaped by
driver design, process-data quality, and implementation discipline.

Beyond cost-tracing methods, profitability research also frequently uses operational
efficiency ratios such as BOPO (operating expenses to operating income) as a proxy for how
“tight” or “loose” operating costs are. Although BOPO is widely used in banking, its
economic logic remains cross-industry: higher operating-expense ratios tend to depress
profitability because costs erode earnings before reaching the bottom line. For instance,
empirical findings in conventional banks show BOPO has a significant negative effect on
ROA, reinforcing the interpretation that operating-cost efficiency is a direct channel for
improving profitability (Budiman & Nasution, 2024). In semiconductor studies, an analogous
metric can be expressed as an operating expense ratio (OPEX-to-revenue share) and then
examined for its contribution to NPM through expense decomposition (SG&A, R&D,
depreciation/fabrication costs, and energy costs).

In the semiconductor industry, the urgency of cost management becomes sharper because
firms face a combination of capital intensity, volatile price cycles, and pressures from
sustainable transition (energy, ultrapure water, chemicals, and emissions). A recent review
emphasizes that sustainability transformation in semiconductors requires process innovation
and supply-chain interventions, yet the cost of upgrading toward greener processes remains a
major barrier that can “eat into” margins if not managed rigorously (Yin & Yang, 2025). At
the same time, industry projections suggest the global semiconductor market could exceed
USS$1 trillion around 2030, with growth strongly driven by server/network and automotive
demand (PwC, 2026), meaning margin competition will increasingly hinge on cost advantage
and operational efficiency. In this setting, profitability recoveries such as SK hynix’s reported
44% net margin in FY2025 become academically compelling cases to test through the NPM
lens, focusing on how cost structures (including OPEX and activity-based overhead) are
controlled to sustain margins amid fast-moving markets (SK hynix Inc., 2026).
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C. RESEARCH METHODOLOGY

This study employs a quantitative descriptive method with a single-case study approach
to examine SK hynix’s extreme recovery phenomenon using Net Profit Margin (NPM) as the
focal indicator. A quantitative descriptive design is selected because it enables researchers to
measure and interpret financial variables systematically based on actual numerical data,
without any intervention or experimental manipulation of the research object (Creswell &
Creswell, 2023). Meanwhile, the case study approach provides an in-depth exploratory
framework for investigating a specific entity within a complex and dynamic industry context,
thereby allowing a contextual analysis of the firm’s cost-management strategies (Yin, 2022;
Stake, 2021). The combination of these two approaches is appropriate for capturing
profitability dynamics in the semiconductor industry, which is cyclical and highly capital
intensive.

The research object centers on SK hynix as a global memory-chip producer that recorded
a substantial profitability surge during the industry’s recovery period. The data are drawn
from official financial statements and corporate publications for 2022-2025, including
audited annual reports and publicly released quarterly results (SK hynix Inc., 2022, 2023,
2024, 2025). Using publicly available secondary data strengthens methodological
transparency and supports replication by other researchers. The observation window is
chosen because it reflects the transition from a contraction phase in the global memory
industry to a recovery driven by demand for Al and high-bandwidth memory (HBM), making
it suitable for longitudinal margin analysis.

The main variables include Net Profit Margin (net income divided by revenue), total
revenue, and operating expenses as a proxy for cost-management efficiency. Data are
extracted systematically from the company’s consolidated income statements. The analysis
applies descriptive statistical techniques, including financial ratio computation, annual trend
analysis, and percentage changes in NPM across periods to identify extreme recovery
patterns (Field, 2020). Trend tables and graphical visualizations are produced using Microsoft
Excel to facilitate interpretation of margin dynamics. To enhance validity, the findings are
triangulated with industry reports and business news to confirm external conditions
influencing the firm’s financial performance (Bryman, 2021).

Although this design yields a structured and measurable account, several methodological
limitations remain. First, reliance on secondary data prevents access to internal managerial
information such as activity-based cost structures or contractual strategies with key
customers. Second, potential changes in accounting policies or reporting standards may affect
the consistency of cross-period comparisons. Nevertheless, the use of audited official sources
increases data reliability, while transparent analytical procedures support replicability and
academic integrity. Overall, the approach remains adequate for evaluating extreme recovery
through a quantitative profitability-ratio perspective.

D. RESULT AND DISCUSSION
Table 1. Profitability Trend Analysis of SK Hynix

NP
Year Income (X) Net Profit (Y) M (%)
14.9
Year 2020 31,900,418 4,758,914 1
22.3
Year 2021 42,997,792 9,616,188 6
Year 2022 44,621,568 2,241,669 5.02
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Year 2023 32,765,719 0,137,547 3

Year 2024 66,192,960 19,796,902 29.9

Source: Processed by Researchers, 2026

SK Hynix's profitability trend analysis shows an extreme recovery pattern in the form of
a very sharp V-shaped cycle, where the company experiences a drastic decline followed by a
rapid rebound. In 2023, its net profit margin (NPM) reached a low of 27.88%, reflecting
oversupply in the global memory market and post-pandemic chip price corrections that
significantly depressed revenue (SK Hynix, 2023). This condition aligns with the challenges
of the ongoing transition of the semiconductor industry, where price fluctuations and
dependency on global supply chains worsen profit margins (Mdpi, 2023). However, in 2024,
the company managed to record a record-high net profit of 19.79 trillion KRW, with NPM
soaring 25.3% in the first quarter, demonstrating the effectiveness of its inventory adjustment
strategy and premium product portfolio diversification (SK Hynix, 2024; TrendForce, 2026).

[ =]

Figure 1. Net Profit Margin (NPM)
Source: Processed by Researchers, 2026

This recovery is reinforced by quarterly data, where NPM was recorded at 8.5% in the
third quarter of 2022, but increased dramatically to 28.7% in the third quarter of 2025,
surpassing competitors like Samsung with an operating profit of 47.2 trillion won (SK Hynix,
2022; SK Hynix, 2025). This surge indicates SK Hynix's ability to respond quickly to the
market recovery, through a 15% reduction in operating costs in 2023, which contributed to an
increase in net profit margin (SK Hynix, 2023; Surya Darma University, 2023). This trend is
consistent with cost management theory, where controlling operating costs relative to revenue
(BOPO) directly affects NPM and ROA (Blocher, 2021; Owner Journal, 2023). Determinants
of Dramatic Recovery
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The key determinant driving the dramatic recovery in 2024 is the accelerated global
adoption of Artificial Intelligence (AI), which is fueling massive demand for
high-performance memory chips (Kontan, 2024; Reuters, 2024). SK Hynix has secured a
strategic position as a major supplier of High Bandwidth Memory (HBM), particularly the
HBMA3E variant, a crucial component for Al graphics processing units (GPUs) (Nvidia News,
2024; Korea Herald, 2024). High demand in the data center sector and generative Al
infrastructure has shifted the market focus from conventional memory to high-value-added
memory, improving the company's profit margin structure amidst global macroeconomic
uncertainty (PwC, 2026).

Mass production of next-generation memory chips, which began in March 2024, has
increased revenue by 30% year-on-year, supporting a dramatic surge in profits that surpasses
competitors (Reuters, 2024; Kontan, 2024). These innovations, including a collaboration with
Nvidia for an Al factory, strengthen SK Hynix's resilience in facing the challenges of the
semiconductor industry transition (Nvidia News, 2024; Mdpi, 2023). The use of
Activity-Based Costing (ABC) in overhead cost allocation has enabled the reduction of
inefficient costs, contributing to a 20% increase in net profit margin (NPM) during the
recovery period (Owner's Journal, 2023).

The discussion of these results highlights that SK Hynix's V-shaped recovery cycle is not
simply a reactive response to the market but also the result of proactive strategies such as
product diversification and operational efficiency, which aligns with cost management theory
for improving profitability (Blocher, 2021; IAEME Publication, 2021). Compared to global
industry trends, where memory oversupply led to price declines of up to 50% in 2022-2023,
SK Hynix demonstrated a faster recovery through its focus on Al, outperforming competitors
with higher profit margins (TrendForce, 2026; PwC, 2026). However, market volatility
remains a risk, with macroeconomic uncertainty potentially impacting future HBM demand.

Practical implications include recommendations for other semiconductor companies to
adopt ABC and portfolio diversification to manage operating costs, while academic
contributions complement the literature on extreme recovery phenomena in high-tech
industries (Surya Darma University, 2023; Mdpi, 2023). Future research could expand the
analysis to the impact of global regulations on NPM.

E. CONCLUSION

This study reveals SK Hynix's extreme recovery through Net Profit Margin (NPM)
analysis, which shows a sharp V-shaped recovery cycle from a low of -27.88% in 2023 to a
record 29.9% in 2024. Key findings confirm that innovative operational cost management,
including the implementation of Activity-Based Costing (ABC) and the diversification of
premium product portfolios such as High Bandwidth Memory (HBM) for Al, significantly
contributed to the increased profitability of the semiconductor market (Blocher, 2021;
Owner's Journal, 2023; Mdpi, 2023). The acceleration of global Al adoption and mass
production of next-generation chips has boosted revenue, enabling SK Hynix to surpass
competitors like Samsung in net profit margin (Kontan, 2024; Reuters, 2024; TrendForce,
2026).

Practical implications of this study include recommendations for other semiconductor
companies to adopt ABC strategies and product diversification to optimize NPM and ROA,
especially in the face of industry transition challenges such as oversupply and price
compression (Surya Darma University, 2023; PwC, 2026). Academically, this research
complements the literature on operational resilience in high-tech industries, filling a gap in
the practical application of cost management theory to extreme recovery phenomena (IAEME
Publication, 2021; Mdpi, 2023). However, methodological limitations, such as reliance on
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secondary data, suggest the need for future research that integrates primary data and analyses
of the impact of global regulations on NPM for more comprehensive insights
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