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Introduction  

Passive electronic components – primarily capacitors, resistors, inductors, and related 
devices – are the unsung workhorses of all electronic circuits. Unlike active 
semiconductors, passives do not amplify signals but perform critical functions like energy 
storage, filtering, and voltage regulation. The global passive components industry is 
poised for steady growth through 2025–2030, driven by surging electronics demand in 
sectors like 5G communications, electric vehicles (EVs), and IoT. This report provides a 
comprehensive analysis of the industry’s outlook, comparing discrete passive 
components (stand-alone R, C, L devices) versus integral or integrated passive 
components (built into circuits or semiconductor packages). Key focus is given to 
capacitors – especially multilayer ceramic capacitors (MLCCs) and tantalum 
capacitors – followed by resistors, inductors, and a special section on supercapacitors. 
We examine market size and growth projections, investment and consolidation trends, 
major players and supply chain dynamics, technological advancements, material 
constraints, and the impact of vehicle electrification. Regional market dynamics, 
sustainability trends, and potential disruptions are also discussed, supported by data and 
citations.

Market Overview: Discrete vs. Integrated Passive Components  

Market Size and Growth: The passive electronic components market (encompassing 
discrete RLC devices) is sizable and growing moderately. Global market value is projected 
to rise from about $48–50 billion in the mid-2020s to over $66 billion by 2030 
(Passive Electronic Components Market Size, Share & Analysis), with a CAGR in the ~5–
6% range. This growth is underpinned by the proliferation of smartphones, network 
infrastructure, electric vehicles, and industrial automation. For example, in 2022 there 
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were 6.4 billion global mobile subscriptions, expected to reach 7.7 billion by 2028 – 
fueling massive demand for passive components from radio frequency filters to power 
management circuits (Passive Electronic Components Market Size, Share & Analysis). By 
application, consumer electronics account for roughly 30% of passive component 
demand, automotive about 25%, telecom around 18%, and the remainder spread across 
industrial, medical, and aerospace sectors ([Passive Component Market Size, Share | 
Industry Report 2025-2033]) ([Passive Component Market Size, Share | Industry Report 
2025-2033]). Geographically, Asia-Pacific is the largest market and production base – 
East Asia alone contributes ~45% of global supply ([Passive Component Market Size, 
Share | Industry Report 2025-2033]) – reflecting the region’s dominance in electronics 
manufacturing.

Discrete vs. Integrated: Nearly all passive components used today are traditional 
discrete components (individual chips or through-hole parts soldered onto circuit 
boards). However, integrated passive devices (IPDs) – where multiple passive elements 
are embedded in a single substrate or chip – represent a small but growing segment. In 
2023, the integrated passive devices market was valued around $1.26 billion, and is 
forecast to reach roughly $2.0–2.2 billion by 2030 (CAGR ~7%) (Integrated Passive 
Devices Market Size, Share Report, 2030). These IPDs are increasingly used for high-
frequency modules (e.g. RF filters, diplexers in smartphones and IoT devices) and 
miniaturized electronics, offering space and performance advantages. The integration of 
infotainment, GPS, and advanced sensors in cars is also boosting IPDs for electromagnetic 
interference (EMI) filters and ESD protection (Integrated Passive Devices Market Size, 
Share Report, 2030). Despite this growth, integrated passives will remain a small fraction 
of the overall passive market through 2030 – on the order of only a few percent by value – 
with discrete components continuing to dominate due to their low cost, flexibility, and 
ease of use.

Segment Breakdown: Capacitors constitute the largest share of the passive component 
market by value, followed by resistors and inductors. Estimates indicate capacitors 
represent roughly 35–40% of the passive market, resistors about 20%, inductors ~15%, 
and other passives (such as transformers, filters, etc.) making up the balance ([Passive 
Component Market Size, Share | Industry Report 2025-2033]) ([Passive Component 
Market Size, Share | Industry Report 2025-2033]). In terms of volume, the disparity is even 
greater – billions of capacitors and resistors are produced annually. MLCCs in particular 
are ubiquitous, accounting for nearly 40% of passive components used in modern 
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electronics by volume ([Passive Component Market Size, Share | Industry Report 2025-
2033]). This heavy mix highlights why our analysis prioritizes capacitors (especially MLCC 
and tantalum types) in the following section.

Capacitors: Ceramic and Tantalum in Focus  

Capacitors are crucial for energy storage, timing, and filtering in circuits. Two key 
categories – ceramic capacitors (notably MLCCs) and tantalum capacitors – are 
examined here due to their industry importance.

Ceramic Capacitors (MLCCs)  

Market Size & Growth: Multilayer ceramic chip capacitors are by far the most widely 
used capacitor type, found in virtually all electronic devices. The global MLCC market was 
valued around $10–12 billion in 2022 and is projected to grow steadily to $16–17+ 
billion by 2030 (Multi-layer Ceramic Capacitor Market To Reach $16.77Bn By 2030), 
driven by increasing electronics content per device. Broader estimates for all ceramic 
capacitors (including MLCC and others) put the market at ~$26.8 billion in 2025, on track 
to reach $35+ billion by 2030 (Ceramic Capacitors Market Size & Share Analysis - 
Growth Trends). Growth is moderate (5–6% CAGR), reflecting both immense volume 
demand and ongoing price pressures. MLCC production volume is astounding – about 5 
trillion units in 2023, rising to a forecast 6 trillion units by 2026 (Murata announces 
construction of new MLCC production facility - SemiMedia) – as more and more MLCCs 
are needed in advanced devices. The market is semi-consolidated, with a limited number 
of vendors supplying the world (Ceramic Capacitors Market Size & Share Analysis - 
Industry Research Report - Growth Trends). Top MLCC manufacturers include Murata 
(Japan), Samsung Electro-Mechanics (Korea), TDK (Japan), Kyocera AVX (Japan/US), Taiyo 
Yuden (Japan), Yageo (Taiwan, which acquired US-based Kemet), and Vishay (US) 
(Ceramic Capacitors Market Size & Share Analysis - Industry Research Report - Growth 
Trends) (ADAS and Electric Vehicles Boost Demand for Passive Components | IBS 
Electronics). These companies have traditionally viewed commodity MLCCs as low-
margin products, which led to under-investment in capacity – until recent years when 
demand surged (Market Conditions: Electronic Components Shortage Trends on MLCCs. 
– Asteelflash).
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Demand Drivers: Miniaturization and High Capacitance – MLCC technology has advanced 
to pack thousands of ultrathin dielectric layers, achieving high capacitance in tiny 
packages. This makes them ideal for decoupling and noise suppression in dense boards. 
They are ubiquitous in smartphones, laptops, and IoT gadgets (a modern smartphone can 
contain on the order of ~1,000 to 2,000 MLCCs, according to earlier industry figures). 
New reports suggest high-end 5G smartphones may even use ~12,000 MLCCs per device 
when accounting for all modules (Murata announces construction of new MLCC 
production facility - SemiMedia), underscoring how every added feature (cameras, radios, 
sensors) multiplies MLCC usage. 5G and Telecom – Telecom infrastructure and 5G base 
stations require many high-Q, stable ceramic capacitors for filtering and power 
management. The telecom sector accounts for ~18% of passive component demand 
([Passive Component Market Size, Share | Industry Report 2025-2033]), and much of that 
is high-performance capacitors for RF filtering and network equipment. Automotive 
Electronics – The shift to advanced driver assistance systems (ADAS) and EVs has made 
automotive the fastest-growing segment for MLCCs. Passive makers report strong 
demand from automakers for MLCCs used in ADAS, infotainment, and EV power 
electronics (ADAS and Electric Vehicles Boost Demand for Passive Components | IBS 
Electronics). An electric vehicle can need an order of magnitude more MLCCs than a 
gasoline car – on the order of 10,000–15,000 MLCCs per EV (versus 1,000–3,000 in an 
internal combustion car) (Market Conditions: Electronic Components Shortage Trends on 
MLCCs. – Asteelflash) (Murata announces construction of new MLCC production facility - 
SemiMedia). This staggering figure, confirmed by multiple sources, is due to the many 
electronic control units, inverter/converter circuits, sensors, and battery management 
systems in EVs. High-voltage MLCCs (for battery and motor controllers) and high-
reliability automotive-grade capacitors (AEC-Q200 qualified) are in particularly high 
demand, with only a few suppliers able to meet the stringent requirements (Market 
Conditions: Electronic Components Shortage Trends on MLCCs. – Asteelflash). Data 
Centers & AI – Another emerging driver is data center and AI hardware. AI acceleration 
boards and servers require thousands of decoupling capacitors to stabilize power for 
hungry processors. Murata’s president noted AI servers can each require ~3,000 MLCCs, 
and this new demand is expected to more than double by 2025 (Murata announces 
construction of new MLCC production facility - SemiMedia). In summary, the confluence 
of 5G, IoT, automotive, and computing demands is keeping MLCC consumption on an 
upward trajectory.
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Supply Dynamics: The concentration of MLCC production in Asia (Japan, Taiwan, China, 
South Korea) has led to some supply vulnerabilities. Only about 10–12 companies 
globally manufacture MLCCs at scale (Market Conditions: Electronic Components 
Shortage Trends on MLCCs. – Asteelflash), and as of the late 2010s many had reached 
maximum capacity. A notorious MLCC shortage occurred around 2017–2018 when 
demand overshot supply, leading to lead times of 6–12+ months and steep price increases 
(prices of some MLCCs spiked up to 300% in that period) (Market Conditions: Electronic 
Components Shortage Trends on MLCCs. – Asteelflash) (Market Conditions: Electronic 
Components Shortage Trends on MLCCs. – Asteelflash). Since then, producers have 
ramped up investment. For instance, Murata – the industry leader – is constructing new 
MLCC factories in Japan (Shiga Prefecture) and overseas to boost capacity, with one new 
plant slated to come online by 2026 (Murata announces construction of new MLCC 
production facility - SemiMedia). Other players like Yageo and Walsin (Taiwan) have also 
expanded, especially to serve automotive customers (ADAS and Electric Vehicles Boost 
Demand for Passive Components | IBS Electronics). The industry learned that even “low 
margin” passive components can create severe bottlenecks if under-supplied. Now, 
investment trends include building additional production lines and regional 
diversification (e.g. Murata opened an MLCC plant in Thailand in 2023 to meet 
smartphone and EV demand) (Murata cements MLCC market supremacy with focus on AI 
...) (Murata cements MLCC market supremacy with focus on AI ...). Despite these efforts, 
the market remains tight for certain high-end MLCCs, and inventory management is 
crucial for OEMs.

Technological Advancements: Ceramic capacitor technology continues to improve 
incrementally. Manufacturers are developing dielectrics with higher permittivity and 
better temperature stability to achieve greater capacitance per volume. For example, 
Murata recently commercialized an MLCC with 1µF at 25V in the tiny 0201 size 
(0.6×0.3mm) (Ceramic Capacitors Market Size & Share Analysis - Industry Research 
Report - Growth Trends) – a world-first achievement in miniaturization. There is also 
work on new materials (e.g. doped barium titanate formulations) to reduce variance over 
temperature (X7R, X8R class improvements) for automotive reliability. To address high-
frequency needs (like mmWave 5G), some suppliers offer novel high-Q NP0 ceramics and 
thin-film capacitors. Additionally, embedded capacitor technologies are emerging – 
embedding ceramic capacitors in PCB substrates or IC packages for ultra-fast decoupling 
– but these remain niche, used in some high-performance computing or RF modules. 
Overall, the MLCC segment will see steady enhancements in performance and a push 
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toward higher voltage and higher temperature ratings, especially for EV and industrial 
uses.

Tantalum Capacitors  

Market Size & Outlook: Tantalum capacitors are another important discrete capacitor 
type, valued for their high capacitance per volume and reliability. The global tantalum 
capacitor market is on the order of $2.5–3.5 billion in the early 2020s and is forecast to 
grow to roughly $4–5 billion by 2030 (Tantalum Capacitors Market Size, Growth, 
Forecast Till 2030) (Global Tantalum Capacitors Market- Industry Analysis and Forecast). 
This implies a CAGR of ~6–7%, similar to the overall passive market growth. Tantalum 
capacitors are commonly used in applications requiring stable capacitance, long life, and 
volumetric efficiency – for example, in aerospace, defense, medical devices, and some 
automotive circuits. Key manufacturers historically include KEMET (USA, now part of 
Yageo), AVX (USA, now Kyocera AVX), Vishay (USA), as well as niche suppliers like Rohm 
and Panasonic (for specialty tantalum/polymer capacitors). The tantalum capacitor space 
has seen consolidation – KEMET and AVX, two of the largest, are now under Asian parent 
companies – which influences supply chain strategies.

Technological Trends: Most modern tantalum capacitors use a solid electrolyte 
(manganese dioxide or conductive polymer) with a porous tantalum anode. The 
industry has been shifting toward polymer tantalum capacitors, which replace the 
traditional manganese dioxide electrolyte with a conductive polymer. Polymer tantalums 
offer lower ESR (Equivalent Series Resistance) and better high-frequency performance, 
which makes them competitive with other capacitor types in many uses. They also have 
safer failure modes (reducing risk of ignition that MnO2 caps can have under surge). This 
shift is a notable tech trend – for instance, KEMET (Yageo) and AVX have developed 
extensive polymer tantalum lines to serve computing and automotive markets that need 
low ESR filtering. Even with these improvements, tantalum capacitors face intense 
competition from alternative technologies. Large-case high-capacitance MLCCs have 
encroached on tantalum’s territory in many consumer electronics designs (The Tantalum 
Supply Chain: 2021 Global Market Update). Likewise, improved aluminum polymer 
electrolytic capacitors and even niobium oxide capacitors have been marketed as 
substitutes (The Tantalum Supply Chain: 2021 Global Market Update). However, tantalum 
devices remain preferred in many high-reliability scenarios due to their proven long-
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term stability and well-documented performance under harsh conditions (The 
Tantalum Supply Chain: 2021 Global Market Update) (The Tantalum Supply Chain: 2021 
Global Market Update). Their volumetric efficiency (capacitance in a small package) is 
still hard to beat for certain mid-voltage ranges, which secures tantalum a niche in 
circuits where space is at a premium and a failure-tolerant design is in place.

Material Supply Constraints: A unique challenge for tantalum capacitors lies in their 
raw material – tantalum metal. Tantalum is considered a “critical” or conflict mineral; a 
large portion is mined in central Africa (e.g. the DRC region), sometimes under conflict 
conditions (The Tantalum Supply Chain: 2021 Global Market Update). Over the past 
decade, major tantalum ore mines outside Africa (in Australia, Canada, Mozambique) 
have shut down, making the supply chain more dependent on Africa and a few other 
sources (Brazil, Rwanda, Ethiopia) (The Tantalum Supply Chain: 2021 Global Market 
Update. This has introduced supply volatility and ethical sourcing challenges. The 
industry has responded with initiatives for conflict-free tantalum – for example, KEMET 
in the 2010s pioneered a closed-pipe supply chain to source tantalum ethically and 
invested in mining operations to ensure stability (KEMET tantalum capacitors are conflict 
free - Electronic Specifier) (KEMET tantalum capacitors are conflict free - Electronic 
Specifier). Even so, compliance with regulations (like the U.S. Dodd-Frank Act on conflict 
minerals and EU responsible sourcing rules) adds cost and complexity (The Tantalum 
Supply Chain: 2021 Global Market Update). Additionally, any geopolitical or logistical 
disruption in Africa can tighten supply and raise prices. Indeed, tantalum prices have seen 
periods of increase; one source notes tantalum prices rose ~20% over 2021–2022 due 
to supply constraints and rising demand ([Passive Component Market Size, Share | 
Industry Report 2025-2033]) ([Passive Component Market Size, Share | Industry Report 
2025-2033]). These pressures make tantalum capacitors relatively expensive, which in 
turn encourages designers to consider ceramic or polymer aluminum alternatives when 
possible. To mitigate supply risk, the industry also recycles tantalum from scrap and used 
capacitors – a practice that has grown in recent years to supplement mined supply.

Outlook: Despite competition and supply hurdles, tantalum capacitors are expected to 
retain a stable market through 2030, with robust demand in their specialty segments. 
Their long-term use in defense, aerospace, and industrial systems (where decades of 
reliability data exist) means they will not be easily fully replaced (The Tantalum Supply 
Chain: 2021 Global Market Update). In automotive, the trend toward electrification that 
boosts MLCC demand also bodes well for polymer tantalum and hybrid capacitors in 
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certain modules (for instance, in infotainment power supplies or ADAS controllers 
requiring bulk capacitance at stable voltages). The outlook through 2030 is that tantalum 
capacitors will see steady growth in line with overall electronics expansion, while 
manufacturers carefully manage material sourcing and emphasize the reliability 
advantages of tantalum to justify their use over cheaper alternatives.

Other Capacitor Types (Film & Aluminum): While ceramic and tantalum are the focus, 
it’s worth noting film capacitors and aluminum electrolytic capacitors as part of the 
passive landscape – particularly because vehicle electrification is boosting these as well. 
Film capacitors (often polypropylene dielectric) are used in high-power and high-voltage 
applications such as DC link capacitors in EV inverters and onboard chargers. The 
automotive film capacitor market is growing (estimated ~$1.46 billion in 2023) as EV 
production rises (Automotive Film Capacitors Market Size, Share, Growth by 2030). 
Aluminum electrolytic capacitors (especially in polymer aluminum chip form) are 
another competitor in the bulk capacitance arena; they continue to be widely used in 
power supply filtering for consumer and computer electronics. Both film and aluminum 
capacitors are also facing material considerations (e.g. polypropylene resin supply, 
aluminum prices) but have established supply chains (major players include Nichicon, 
Nippon Chemi-Con, Panasonic, Cornell Dubilier, etc.). In summary, the capacitor sector as 
a whole is healthy and expanding, with ceramics leading the charge in sheer volume and 
broad usage, tantalum and aluminum/polymer serving higher capacitance needs, and 
films dominating high-power circuits. Manufacturers are investing across all these 
technologies to support emerging needs in green energy and electrified transport.

Resistors: Stable Growth and Precision Demand  

Resistors are fundamental components used to control current and voltage in circuits. 
They are produced in enormous quantities (particularly as tiny chip resistors), yet the 
resistor segment by value is smaller than capacitors. The global resistor market was 
estimated around $5.8–6.0 billion in 2023 (Electrical Resistor Market Size, Share & 
Growth Report, 2030). It is projected to grow to roughly $8–10 billion by 2030, with a 
CAGR of ~5–6% (Electrical Resistor Market Size, Share & Growth Report, 2030). This 
aligns with resistors comprising about 20% of the total passive components market by 
value ([Passive Component Market Size, Share | Industry Report 2025-2033]).
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Key Categories: The majority of resistors in use are thick-film chip resistors – the tiny 
rectangular components populating every PCB, typically in 0402 or 0603 sizes (or even 
01005 for high-density designs). These account for the bulk of volume and are 
commoditized, low-cost items. There are also thin-film precision resistors, wirewound 
power resistors, shunt resistors for current sensing, and network resistor arrays. Each 
has its niche: for instance, precision thin-film resistors (with tight tolerance and low 
temperature coefficient) are crucial in analog circuits and are seeing rising demand with 
the growth of sensors and data acquisition (the precision resistor market is expected to 
reach ~$6 billion by 2030, doubling from 2021 levels) (Global Precision Resistor Market 
Size To Grow USD 6 Billion by 2030). Power resistors and shunts are increasingly needed 
in electric vehicles (for battery management and inverter current sensing) and in 
renewable energy systems.

Major Players: The resistor manufacturing landscape is somewhat fragmented but has 
seen consolidation. Leading suppliers include Yageo (Taiwan), which through 
acquisitions (Phycomp, Pulse, KEMET’s resistor lines, etc.) has become one of the largest 
for commodity chip resistors; Vishay Intertechnology (USA/Germany), which offers a 
broad portfolio from commodity to precision foil resistors; KOA Speer (Japan), a major 
producer of automotive-grade resistors; Panasonic (Japan), Rohm (Japan), TT 
Electronics (UK), and Bourns (USA) are other significant players. These companies often 
specialize – e.g., Vishay and TT in precision and power resistors, KOA in thick-film 
automotive, Bourns in trimming potentiometers and shunts, etc. According to industry 
sources, the resistor segment is less concentrated than MLCCs (market concentration 
“low” to moderate) (Passive Electronic Components Market Size, Share & Analysis), 
meaning buyers have multiple sourcing options for most resistor types.

Demand Trends: Resistor demand generally tracks overall electronics production. 
However, certain trends are boosting specific resistor types. The automotive electronics 
boom is a big factor – a modern car uses numerous resistors in its control units and 
sensors. ADAS and EV systems require high-accuracy sensing (for example, shunt 
resistors to measure battery charge/discharge currents, or resistive temperature sensors 
in battery packs). This has increased demand for low-ohm shunt resistors and high-
power resistors that can handle tens of amps. These parts often have specialized metal 
alloys and must maintain precision over temperature, spurring innovation in resistor 
materials. Another area of growth is 5G and RF circuits, which sometimes require high-
frequency resistive components (termination resistors, attenuation networks) with very 
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tight tolerances. The IoT proliferation also contributes – every IoT device has analog 
sensing and thus needs precision resistors for biasing sensors and amplifiers.

On the commodity side, the sheer number of chip resistors used in consumer electronics 
remains enormous – similar to MLCC counts, a single smartphone or laptop contains 
hundreds of resistors. The trend of device miniaturization forces resistor package sizes 
down (0201 and 01005 size resistors are increasingly common in mass production). This 
challenges manufacturers to maintain quality (solderability, stable film deposition) at 
microscopic scales. There’s also a push for higher reliability resistors (surge tolerant, 
sulfur-resistant film resistors for harsh environments) particularly for industrial and 
automotive applications. Overall, while resistors don’t typically make headlines, they are 
seeing incremental technological improvements (e.g., new thick-film materials to reduce 
noise and drift, or metal foil resistors achieving ultra-high precision for metrology). The 
resistor market’s steady growth to 2030 will be underpinned by these continuous but 
quiet advancements and the ever-expanding electronic content in devices.

Supply Chain and Pricing: Resistors generally have a more diversified manufacturing 
base across various regions (Asia being dominant for commodity types, with significant 
production in China, Taiwan, Japan, Malaysia, etc., but also some manufacturers in 
Europe and North America for specialty resistors). This diversity helped avoid extreme 
shortages historically, though the MLCC shortage in 2018 also saw chip resistors in short 
supply (since they are often made on similar lines and low-margin products, some firms 
scaled back lower-value resistor output to allocate resources to more profitable parts) 
(Market Conditions: Electronic Components Shortage Trends on MLCCs. – Asteelflash). 
Prices for generic resistors did rise modestly during that period. Raw material costs – 
particularly the ruthenium and other precious metals used in thick-film resistor inks – 
can influence resistor pricing. For example, a spike in ruthenium prices will increase 
thick-film paste cost. The industry has seen raw material volatility in this regard, but 
overall resistor prices have remained relatively stable compared to capacitors. With tariff 
changes (US-China trade war), resistors made in China faced the same US import tariffs 
(~25%) as capacitors (How China Tariffs Impact Electronics Manufacturers), leading some 
OEMs to shift sourcing to Taiwanese or other non-Chinese suppliers (How China Tariffs 
Impact Electronics Manufacturers). Going forward, resistor supply is expected to be 
stable, with ample global capacity. Manufacturers are investing in automation and better 
process control (for precision parts), rather than needing massive new capacity builds.
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Other Passive Components: Inductors and Beyond  

Beyond capacitors and resistors, the passive components family includes inductors, 
transformers, ferrite beads, varistors, and more. Inductors (along with electromagnetic 
components like transformers) are particularly noteworthy as they are essential in power 
conversion and radio frequency applications.

Inductors  

Market Size & Growth: The global inductor market is sizable, with estimates in the mid-
single-digit billions. According to market research, the inductor market is projected to 
grow from about $6.7 billion in 2025 to $8.7+ billion by 2030, at ~5.3% CAGR (Inductor 
Market Insights: Size, Growth, Trends, Forecast 2030). Other forecasts peg it around $7 
billion by 2027 (Inductor Market Size, Share, Industry Trends, Companies, Growth ...) or 
up to $14+ billion by 2030 under broader definitions (Global Inductor Market Size, Share, 
Growth and Demand by 2030), but generally, a steady mid-single-digit growth is expected. 
Inductors represent roughly 15% of the passive components market by value ([Passive 
Component Market Size, Share | Industry Report 2025-2033]).

Applications: Inductors are used in power supply circuits (for energy storage in DC-DC 
converters), in EMI filtering (common-mode chokes, ferrite beads), and in signal filtering 
(RF inductors in wireless systems). The drive towards higher efficiency power electronics 
in electric vehicles, renewable energy inverters, and portable devices is increasing 
demand for power inductors that can handle high currents with minimal losses. For 
example, every EV has multiple DC-DC converters (for the 12V system, for motor drive 
inverters, etc.) which use large inductors or chokes. Automotive electronics thus form a 
growing segment for inductors, paralleling the trends seen in capacitors and resistors. 
The communications sector (smartphones, Wi-Fi, 5G) also uses many miniaturized 
inductors in RF modules and antenna tuning circuits. The rollout of 5G, with its high-
frequency radios, has required ultra-small high-Q inductors in the RF front-ends. 
Inductors are also critical in renewable energy systems – e.g., wind and solar inverters 
and battery storage systems use hefty inductors and transformers for power conditioning. 
This has led to a robust demand from the power and energy sector.
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Key Players: The inductor market features several of the same big passive component 
names. TDK (which includes TDK-EPCOS) is a leading inductor manufacturer (covering 
both small chip inductors and large power inductors). Murata is another top player in 
chip inductors and EMI filters. Vishay produces various inductive components. Sumida 
(Japan) specializes in inductors and transformers, particularly for automotive and 
industrial. Coilcraft (US) is a notable privately-held company focused on inductors, 
known for RF inductors used in communications. Taiyo Yuden also makes RF inductors 
and power chokes for the consumer market. In China, companies like Sunlord and 
Chilisin have grown in the inductor space, supplying the massive local electronics 
industry. Overall, the inductor segment is somewhat less consolidated than MLCCs, but 
the top 5–10 players still hold a large combined market share.

Trends: Technologically, inductors don’t scale down in size as easily as capacitors or 
resistors due to the need for a magnetic core or enough inductance. However, there have 
been advancements in ferrite and powdered iron core materials to achieve higher 
inductance in smaller volumes, and in the design of low-loss cores for high-frequency 
operation. For high-power applications (like EV inverters), new composite magnetic 
materials allow inductors to operate at higher temperatures and frequencies (to pair with 
SiC or GaN power semiconductors which switch faster). Another trend is the integration 
of inductors into power modules – some power electronics modules embed the inductor 
or use planar inductor structures on circuit boards to save space. While true “integrated 
inductors” on silicon are limited (due to low inductance achievable), the packaging 
innovations are effectively making inductors more compact in certain designs.

Other Passive Devices: Transformers and Magnetics – Transformers (for isolation and 
voltage conversion in power supplies) form roughly 10% of the passive market by value 
([Passive Component Market Size, Share | Industry Report 2025-2033]). They are critical 
in mains-powered devices and have a stable demand aligned with power electronics 
growth. Many transformer suppliers overlap with inductor suppliers (as both involve 
magnetic components). Varistors and Surge Suppressors – e.g., MOVs (metal-oxide 
varistors) used for surge protection, and ESD suppressors, are another class of passive 
component, important in safeguarding electronics. Companies like Littelfuse, Bourns, and 
TDK supply these. They see demand growth with the increasing need for robust 
protection in dense electronics (particularly as even small IoT devices need surge 
protection due to regulatory or reliability requirements). Crystal oscillators and resonators 
are sometimes grouped with passives (though they are electro-mechanical). They ensure 
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timing in virtually all digital systems. Key suppliers include Seiko Epson, NDK, TXC, etc., 
and while not covered in depth here, the timing device market is also growing steadily 
with electronics production.

In summary, the “other” passive components segment is also on an upward trend heading 
to 2030. Inductors and magnetics benefit from the electrification and power management 
needs of new technologies, while various protection and timing components see steady 
demand. These components have their own supply chain considerations (for example, 
high-grade ferrite material availability, or quartz supply for crystals), but no major 
disruptions are expected beyond normal market cycles. The overall passive component 
ecosystem – from caps and resistors to inductors and beyond – is expected to remain 
robust, with all segments contributing to the industry’s growth this decade.

Supercapacitors: High-Power Energy Storage  

Supercapacitors (also known as ultracapacitors) are an emerging category of passive 
energy storage devices that bridge the gap between traditional capacitors and batteries. 
They can store and release energy much more rapidly than batteries, with far higher 
capacitance than standard capacitors, albeit at lower voltage and energy density than 
chemical batteries.

Market Outlook: The global supercapacitor market is much smaller than the 
mainstream passive components market today, but it is growing at a fast pace. In 2023, 
the supercapacitor market was valued under $1 billion (around $0.8–0.9 billion). By 2030 
it is forecast to reach roughly $1.8–2.0 billion, representing a CAGR on the order of 13–
15% (Global Supercapacitors Market to Grow by 13.5% CAGR from 2023 ...). (Some 
aggressive forecasts are even higher – a few reports project over $5 billion or more by 
2030 (Hybrid Capacitors Dominate Supercapacitor Market, Driving Growth) 
(Supercapacitor Market Forecasts to 2030 - Global Analysis By ...) – but consensus is in 
the low-single-digit billions, reflecting a still-developing market.) The double-digit 
growth rate indicates significant optimism and investment in this technology. 
Investment trends in supercapacitors are strong: many companies and startups are 
investing in R&D to improve energy density (using novel nanomaterials like graphene) 
and partnering with automotive and renewable energy firms for pilot projects. Notably, 
Tesla’s 2019 acquisition of Maxwell Technologies, a leading ultracapacitor maker, 
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signaled the automotive industry’s strategic interest in supercapacitors (Top 7 
Supercapacitor & Ultracapacitors Manufacturers). Venture funding is also flowing into 
supercap startups – for example, Skeleton Technologies in Europe has raised funds to 
develop graphene-based supercaps with higher performance.

Key Players: The supercapacitor space includes a mix of large electronics companies and 
specialized firms. Maxwell Technologies (US, now part of Tesla) was a pioneer in large 
ultracapacitors for automotive and industrial uses. Eaton (via its acquisition of 
Bussmann’s PowerStor line) produces supercapacitors used in backup power systems 
(Supercapacitors Company List - Mordor Intelligence). CAP-XX (Australia) specializes in 
thin supercapacitors for IoT and wearables (Top 10 Supercapacitor Manufacturers in the 
world (Updated 2024) www,LS Mtron · 8)). Skeleton Technologies (Estonia/Germany) is 
known for high-power supercaps using curved graphene electrodes. Nippon Chemi-Con 
and Panasonic (Japan) have product lines for supercaps (often called “Gold Caps” or 
“EBooster” capacitors, used in memory backup and automotive). Kyocera AVX and 
KEMET/Yageo also offer supercapacitor products, typically for smaller-scale applications 
(Top 7 Supercapacitors Manufacturers in the World - Bisinfotech). Other notable 
manufacturers include LS Mtron (Korea) which targets automotive, Ioxus (US) known for 
transportation applications, and Cornell Dubilier (US) for industrial ultracaps. The 
competitive landscape is still evolving, with no single company dominating globally; 
different players lead in different niches (e.g., Maxwell/Skeleton in large transportation 
modules, Panasonic/AVX in small capacitors for electronics).

Use Cases and Demand Drivers: Supercapacitors are used when very high power 
delivery or absorption is needed in a short burst. One key application is in vehicles for 
regenerative braking and acceleration assist. For instance, some hybrid and electric 
buses use banks of supercapacitors to capture braking energy and then release it for 
acceleration, reducing strain on batteries. Automotive start-stop systems in 
conventional cars have also employed supercaps to quickly crank engines and smooth 
power, extending battery life. As vehicle electrification progresses, supercapacitors are 
being considered in EVs to handle peak power events (such as rapid charging, or boosting 
acceleration) that batteries alone might not efficiently handle. However, widespread use 
in EVs is not yet mainstream; batteries still handle most energy storage, with supercaps as 
a complement in select designs. Another growing use is in the renewable energy and 
grid sector: supercapacitor banks can provide grid stability services, smooth out short-
term fluctuations in wind/solar output, and act as backup for critical systems (since they 
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can operate in a wide temperature range and have very long cycle life). In consumer 
electronics, supercapacitors appear in roles like memory backup power (small coin-cell 
supercaps keep real-time clocks or memory alive during battery swaps or power loss) and 
in UPS (uninterruptible power supply) systems for data centers where they can supply 
power in the critical seconds before a generator kicks in. The rise of 5G and edge 
computing, which require backup power at distributed sites, is another driver for small to 
mid-size supercapacitor deployment.

Technology Trends: The major technical challenge for supercapacitors is increasing 
their energy density (Wh/kg) closer to that of batteries, while maintaining their superior 
power density (W/kg) and long cycle life. Advances in nanomaterials are at the heart of 
this. Companies are exploring graphene and carbon nanotube-based electrodes to 
increase surface area and storage, as well as hybrid capacitors that incorporate battery-
like chemical storage (for example, lithium-ion capacitors which use a lithium-
intercalating electrode paired with a carbon electrode). These hybrid designs can store 
more energy but start to encroach on battery territory in complexity. Another trend is 
improving the voltage of individual cells (most supercaps are low voltage ~2.7V per cell 
using organic electrolytes, requiring series stacking for higher voltages). New electrolyte 
formulations aim to raise cell voltage to reduce the number of series units needed. Cost 
reduction through manufacturing scale and simpler packaging is also ongoing – making 
supercaps more economically viable for broader adoption. By 2030, we expect to see 
supercapacitors with moderately improved energy densities and perhaps integrated 
solutions (e.g., battery-supercap combination modules) for specialized uses.

Market Challenges: While growth prospects are strong, supercapacitors face challenges. 
They still cannot store nearly as much energy as lithium batteries of the same size, which 
limits them to supplemental roles. Many potential customers are in a “wait and see” mode 
for further improvements or cost reductions. Also, competition from improved lithium-
ion batteries (which are gradually improving their power capabilities and cycle life) can 
limit supercap adoption. On the supply side, some raw materials like high-purity 
activated carbon or graphene are critical; any bottleneck there could slow production or 
keep costs high. Nonetheless, given the push for high-power energy solutions in 
transportation and energy grids, supercapacitors are poised to capture a growing niche. A 
CAGR above 10% through 2030 indicates they will become a notable (if still small) part of 
the passive component industry, with potential for disruptive growth if a major 
breakthrough in performance occurs.



Key Players and Supply Chain Dynamics  

The passive component industry’s supply chain is global, but not evenly distributed. Asia-
Pacific dominates production, particularly East Asian countries, while demand is 
worldwide across electronics manufacturers. Here we outline key industry players and 
supply chain considerations:

Major Manufacturers: The industry is led by a set of large diversified 
manufacturers, many of which are based in Japan and other parts of Asia. For 
capacitors, Murata Manufacturing (Japan) is the largest MLCC producer, 
followed by Samsung Electro-Mechanics (S. Korea), Taiyo Yuden (Japan), 
and TDK Corporation (Japan) (Ceramic Capacitors Market Size & Share 
Analysis - Industry Research Report - Growth Trends). In the broader passive 
arena, Yageo Corporation (Taiwan) has risen in rank after acquiring Kemet 
(USA) in 2020 and Pulse Electronics in 2018, giving it a strong position in 
resistors, capacitors (including tantalum and film), and inductors. Kyocera AVX 
(a merger of Japan’s Kyocera and U.S.-based AVX) is another top supplier of 
capacitors, filters, and connectors. Vishay Intertechnology (USA) is a major 
player spanning resistors, inductors, and some capacitors, with a network of 
manufacturing in the Americas, Europe, and Asia. Other notable companies 
include Panasonic (Japan) which makes capacitors and resistors, Delta 
Electronics (Taiwan) known for inductive components and power solutions 
(Passive Electronic Components Market Size, Share & Analysis), Rohm Co. 
(Japan) for resistors and tantalum capacitors, Bourns (USA) for resistors and 
circuit protection, and Walsin Technology (Taiwan) for MLCCs and resistors. 
In inductors and magnetics, Sumida (Japan) and Coilcraft (USA) are key 
specialized players. The top 10 companies likely account for a significant share 
of the passive component market, especially in high-volume categories like 
MLCCs. This consolidation means the actions of a few companies (investment, 
mergers, location of factories) can greatly impact global supply.

Supply Chain Geography: As noted, production is heavily centered in Asia. 
Japan has long been a hub for high-performance passive components – home to 
Murata, TDK, Taiyo Yuden, Panasonic, and others – with a reputation for quality 
and innovation. Taiwan and China are hubs for volume production; Taiwanese 
firms (Yageo, Walsin) and an increasing number of Chinese manufacturers (such 
as Fenghua, Chaozhou Three-Circle, and Eyang in MLCCs) supply both local and 
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global markets. South Korea’s Samsung Electro-Mechanics is a top MLCC maker 
primarily serving consumer electronics. China in particular has been investing 
in domestic passive component capacity as part of its electronics supply chain 
self-sufficiency goals. By 2025, Asia-Pacific (including Japan) is expected to 
account for the largest market share and output of passive components globally 
(Passive Electronic Components Market Size, Share & Analysis) (Passive 
Electronic Components Market Size, Share & Analysis). Europe and North 
America have a smaller manufacturing base for passives – examples in Europe 
include Vishay’s resistor and capacitor plants (in Germany, Czech Republic, etc.), 
and in North America companies like AVX (now Kyocera AVX) in the USA and 
Mexico, and some high-reliability specialist firms (e.g., Exxelia in France for 
aerospace capacitors). However, Western firms often source from their Asian 
subsidiaries or subcontractors. This regional imbalance (Asia-heavy) exposes the 
supply chain to risks: a disruption in East Asia (natural disaster, geopolitical 
conflict) could create global shortages. Indeed, a 2021 earthquake in Japan 
temporarily halted MLCC production at a Murata factory, exacerbating an 
already tight supply situation. Similarly, any escalation of cross-strait tensions 
involving Taiwan could impact major suppliers like Yageo and Walsin.

Supply Chain Dynamics: The passive components supply chain is generally 
considered low concentration on the demand side (millions of customers 
ranging from giant OEMs to hobbyists) but moderately concentrated on the 
supply side (dozens of key manufacturers). Distribution plays a crucial role – 
large distributors like Arrow, Avnet, TTI, and Digi-Key stock billions of passive 
components and serve as intermediaries between manufacturers and end-users. 
During periods of shortage, these distributors allocate parts to buyers or broker 
spot market deals. We saw this in 2018’s MLCC shortage, where some 
distributors imposed allocation and others facilitated purchasing from less-
known Asian sources at higher prices. Many large OEMs and EMS (electronics 
manufacturing services) providers have started buffer stock programs and 
supplier partnerships to secure critical passives. For instance, automotive 
OEMs often lock in long-term contracts for certain capacitors to guarantee 
supply given the stringent quality needs.
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Consolidation and Investment: The 2010s and early 2020s saw notable M&A 
activity in this sector. Yageo’s aforementioned acquisition of Kemet (for ~$1.8 
billion) combined a leading Asian supplier with a U.S. legacy firm known for 
tantalum and film capacitors, expanding Yageo’s reach into high-reliability 
markets (ADAS and Electric Vehicles Boost Demand for Passive Components | 
IBS Electronics). Likewise, Kyocera’s full takeover of AVX (completed in 2021) 
absorbed AVX’s capacitor, resistor, and connector lines into Kyocera’s portfolio. 
These consolidations often aim to achieve economies of scale and to offer a 
broader product lineup to customers (one-stop-shop for passives). On the flip 
side, a few players have exited or scaled back certain businesses – for example, 
Panasonic a few years ago exited the mass-market MLCC business (citing low 
margins) to focus on automotive-grade capacitors. Overall, consolidation has 
given the top five capacitor vendors control of a very large share of global MLCC 
output, which can stabilize pricing but also concentrate risk.

Investment in new capacity tends to be cyclical and reactive. After the recent 
shortages and with the EV/5G demand on the horizon, companies have ramped 
up capital expenditures. New factories for MLCCs (Murata in Japan/Thailand, 
Samsung in China, Walsin in Malaysia), resistors (Yageo expanding in Taiwan 
and China), and inductors (TDK expanding automotive in Malaysia) are in 
progress or recently completed. Additionally, regional diversification is part of 
the strategy – e.g., building some production in Southeast Asia, India, or other 
regions to hedge against China or Taiwan concentration. It’s worth noting that 
passive component fabrication is not as infrastructure-intensive as 
semiconductor fabs – setting up a capacitor or resistor factory is simpler in 
comparison – which means countries with emerging electronics sectors (like 
Vietnam or India) could feasibly attract passive component manufacturing with 
the right incentives. We may see more geographic spreading of low-cost 
component assembly in the late 2020s.

Distribution and Inventory: Because passive components are low-cost, they 
are often bought in bulk and stocked. Distributors and large OEMs keep 
inventories as a buffer. During the US-China trade war in 2018–2019, some 
Western companies stockpiled passive components ahead of tariff 
implementations to avoid cost hikes ([News] Microsoft, HP, Dell Reportedly 
Stockpile China Parts Ahead ...). For example, reports emerged that Microsoft, 
HP, and Dell built up inventory of Chinese-made electronic parts (including 
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passives) in anticipation of tariffs ([News] Microsoft, HP, Dell Reportedly 
Stockpile China Parts Ahead ...). Tariffs and trade policies thus influenced 
ordering patterns, sometimes leading to short-term demand spikes (as 
companies ordered extra to get in front of tariffs) followed by lulls. Inventory 
management remains a balancing act – too little stock risks line-down 
situations, too much ties up capital. The trend among automakers after COVID-
19 and chip shortages is to hold larger safety stocks of all critical components, 
including passives, to avoid being caught in a just-in-time trap.

In summary, the supply chain for passive components is mature but continuously 
evolving through consolidation, capacity investments, and adjustments to geopolitical 
developments. Key players are largely known and entrenched, yet the pressures of new 
technology demands and global trade shifts keep the landscape dynamic.

Technological Advancements and Shifts in Demand  

The period from 2025 to 2030 will see passive components adapting to new technological 
requirements and shifts in where the demand is coming from. Below we outline several 
key trends:

Automotive & EV Electrification: Perhaps the most profound shift in demand 
is the ongoing electrification of vehicles and the expansion of automotive 
electronics. We discuss this in detail in the next section, but in essence, as 
vehicles adopt more electronic systems (from powertrain electrification to ADAS 
and infotainment), they require exponentially more passive components. This is 
already evident – the automotive sector now makes up roughly 25% of passive 
component market demand ([Passive Component Market Size, Share | Industry 
Report 2025-2033]), a share that has grown significantly and is expected to keep 
growing through 2030. This has pushed manufacturers to develop passives that 
meet automotive-grade reliability (temperature, vibration, longevity) and to 
increase production of those high-grade parts. High-voltage ceramics, high-
temperature film capacitors, and robust resistors and inductors are direct results 
of this trend.

https://www.trendforce.com/news/2024/11/27/news-microsoft-hp-dell-reportedly-stockpile-china-parts-ahead-of-expected-trump-tariff-hikes/#:~:text=,increased%20tariffs%20on%20Chinese%20goods
https://www.globalgrowthinsights.com/market-reports/passive-component-market-105365#:~:text=match%20at%20L133%20infrastructure,demand%20for%20specialized%20passive%20components


5G and High-Frequency Tech: The rollout of 5G networks and devices is 
driving innovation in passive components to operate at higher frequencies and 
with lower losses. For instance, 5G smartphones and base stations use new 
generations of filters, resonators, and antennas that often incorporate 
advanced passive tech (like IPD filters on thin glass substrates as noted earlier 
(Integrated Passive Devices Market Size, Share Report, 2030)). The need for 
capacitors and inductors that maintain performance at GHz frequencies has led 
to improved dielectric materials and low-inductance packaging. Additionally, 5G 
infrastructure uses massive MIMO antennas and dense power regulators, all 
requiring many capacitors and inductors with high reliability. With over 60% of 
global telecom operators investing in 5G, the telecom sector’s passive 
component consumption is surging ([Passive Component Market Size, Share | 
Industry Report 2025-2033]). Specialized components (for example, small array 
capacitors for millimeter-wave modules) are a growth niche.

IoT and Miniaturization: The proliferation of IoT devices – sensors, wearables, 
smart home gadgets – is a trend that both increases component volume demand 
and pushes for miniaturization. IoT devices often need to be compact and low-
power. This trend favors integrated passives and smaller discrete passives. We 
see more use of 01005 size (0.4×0.2 mm) capacitors and resistors in wearables 
and hearables. Additionally, manufacturers have created “high-Q” tiny inductors 
and multi-element passive networks (like 4-resistor arrays or LC filters in one 
package) to save space in IoT designs. IoT devices also highlight the need for 
low-cost, energy-efficient components – cost is critical because of the usually 
low price points of IoT hardware. Therefore, passive component makers are 
challenged to provide cheaper components without sacrificing too much 
performance, possibly through manufacturing process innovations to lower cost 
per unit.

Integrated and Embedded Passives: While discrete components remain 
dominant, there is a gradual uptick in integration. In RF front-end modules (for 
phones, Wi-Fi, etc.), it’s common now to have integrated passive devices for 
filtering and impedance matching – these take the form of ceramic or silicon 
substrates with built-in inductors and capacitors. Advances in through-glass via 
(TGV) technology have enabled high-performance integrated passives on glass, 
which offer low dielectric loss for RF applications (Integrated Passive Devices 
Market Size, Share Report, 2030). Similarly, in high-speed digital systems, 
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embedded capacitors in PCB layers are increasingly used for decoupling to 
overcome the limitations of discrete capacitor lead inductance. From 2025 to 
2030, more designs (particularly high-end ones) will likely adopt embedded 
passives in substrates, especially as printed circuit board technology evolves. 
However, this will complement, not eliminate, discrete passives – the majority of 
general electronics will still use discrete components due to flexibility in design 
and repair.

Materials and Performance Improvements: Continuous R&D is happening on 
the materials that make up passive components. For capacitors, new ceramic 
formulations are yielding better stability (like X8R dielectrics that can handle 
150°C for automotive), and some research is exploring ferroelectric polymers or 
perovskite materials for higher capacitance. For resistors, improved thin-film 
deposition techniques allow tighter tolerance and lower temperature coefficient, 
which is critical in precision analog circuits (e.g., in EV battery management, 
accurate sensing resistors are needed over wide temperature ranges). For 
inductors, magnetic core materials (like new ferrites or metal composites) are 
being engineered for lower core losses at high frequencies – aligning with the 
trend of higher-frequency DC-DC converters in data centers and automotive 
(thanks to GaN and SiC power devices that switch faster). Another frontier is 
high-temperature electronics (for aerospace, oil & gas industry, etc. and also 
parts of EV powertrains): this is pushing passives that can work reliably at 175°C 
or even 200°C. Enhanced package materials and dielectrics (like polyimide films 
or ceramic encapsulations) are being used to develop such high-temp passive 
components.

Digitalization and Industry 4.0: On the manufacturing side, passive 
component production is embracing Industry 4.0 practices – more automation, 
AI-driven quality control, and digitization of the supply chain. While not a 
“product” advancement, this leads to better yields and possibly allows the 
economical production of more precise components. It also helps ramp up 
production quickly when needed (using data to optimize processes and reduce 
downtime). For customers, some suppliers are offering digital twins or 
simulation models of their passive components (SPICE models, S-parameters 
for inductors, etc.), which assist designers in integrating these components more 
effectively. This trend makes passive components more design-friendly and 
shortens development cycles, indirectly driving their adoption in complex 



systems.

Shifts in Demand by Sector: We are witnessing a relative shift in which sectors 
account for the growth. In the past, consumer electronics (smartphones, PCs, 
TVs) dominated passive consumption. They still are a huge portion (consumer 
was ~30% of the market as of early 2020s) ([Passive Component Market Size, 
Share | Industry Report 2025-2033]), but growth there is maturing/slowing 
(smartphone sales are plateauing, PC sales have ups and downs). The 
automotive and industrial sectors are picking up the slack, growing faster in 
percentage terms. By 2030, it’s anticipated that automotive could close in on 
consumer electronics in share of passive usage if EV adoption continues rapidly. 
Industrial automation and power (including renewable energy equipment) is 
another growth area – factories with more robotics (each containing control 
boards), and solar/wind installations (requiring robust power electronics with 
many passives) add to demand. The medical electronics sector, while smaller, is 
also growing (more wearable health devices, more electronics in diagnostic 
equipment). These shifts mean passive component makers are adjusting product 
lines and sales strategies – for example, focusing more on automotive-grade 
component lines and less on commodity consumer parts, or developing new 
high-reliability parts for industrial use.

Lifecycle and Reliability Focus: As electronics find their way into critical 
infrastructure (vehicles, energy grid, healthcare), there is a heightened focus on 
component reliability and lifespan. Technological advances thus also include 
improved testing and quality assurance for passives. Manufacturers are 
implementing more stringent testing (burn-in, surge testing for capacitors, 
moisture resistance tests, etc.) and offering extended lifetime guarantees for 
certain lines. The concept of self-healing in film capacitors (where dielectric 
defects heal during operation to prevent failure) is a selling point in the EV and 
grid markets. In resistors, anti-sulfuration technology (protecting the resistive 
element from sulfur in polluted environments) is now common for automotive 
resistors. These enhancements ensure the passive components can meet the 
durability requirements of new applications.

https://www.globalgrowthinsights.com/market-reports/passive-component-market-105365#:~:text=match%20at%20L71%20Similarly%2C%20consumer,making%20them%20indispensable%20in%20modern


In summary, the 2025–2030 period will not see a radical overhaul of passive component 
technology (as these components are inherently simple devices bound by physics), but we 
will see significant incremental improvements and clever engineering to meet the 
needs of new tech. The demand landscape is tilting more toward automotive, industrial, 
and communications infrastructure, which in turn shapes the development and supply 
priorities of manufacturers. Passive components are truly “passive” in function but must 
actively evolve to keep up with the active devices and systems they support.

Material and Geopolitical Challenges  

The passive component industry, like the broader electronics sector, is not immune to 
material supply constraints and geopolitical factors such as tariffs and trade policies. 
Several issues stand out in the 2025–2030 horizon:

Raw Material Constraints: Many passive components rely on specialty materials, and 
tight supply or price spikes in these can bottleneck production or increase costs:

Tantalum: As discussed, tantalum ore supply is geographically concentrated and 
has seen disruptions. The designation of tantalum as a conflict mineral has 
required manufacturers to audit and adjust their supply chains, sometimes 
incurring higher costs to source ethically (The Tantalum Supply Chain: 2021 
Global Market Update). A stable tantalum supply chain is critical for tantalum 
capacitors and some other components, but with mines limited, any surge in 
demand could outpace supply. So far, recycling and alternative materials 
(niobium, etc.) provide some buffer, but tantalum supply will remain a concern if 
geopolitical instability affects central Africa.

Rare Metals in Resistors: Thick-film resistors use ruthenium and other platinum-
group metals in their conductive paste. There was a period in the mid-2000s 
where ruthenium prices soared due to demand from the resistor industry. 
Similarly, silver and palladium were once heavily used in MLCC electrodes; 
although most MLCCs transitioned to base metal (nickel) electrodes, some high-
end MLCCs and other components still use palladium or silver. The Russia-
Ukraine conflict in 2022, for instance, raised concerns as Russia is a major 
palladium producer. Any sanctions or supply disruptions involving Russia could 
spike palladium prices, indirectly affecting component costs if alternatives aren’t 

https://passive-components.eu/the-tantalum-supply-chain-2021-global-market-update/#:~:text=of%20Kazakhstan


available. Nickel is another key material (used in MLCC electrodes and plating) – 
the 2022 nickel market spike (when nickel prices on the LME jumped 
dramatically) would have impacted MLCC manufacturers’ input costs. Ceramic 
capacitor dielectrics require high purity barium titanate and other oxides, which 
generally have stable supply, but those chemicals must be of electronics grade, 
meaning few suppliers globally.

Ferrite and Magnetic Materials: Inductors and transformers need ferrite cores 
which use iron oxides combined with nickel, zinc, or manganese. These raw 
materials are common, but the exact recipes are proprietary and production is 
energy-intensive (firing ferrites in kilns). Energy prices and availability (for 
example, if natural gas for furnaces becomes costly in a region) can affect ferrite 
production economics. Also, certain high-performance ferrites might use less 
common dopants – any trade restrictions on those could be an issue.

Plastics and Films: Film capacitors rely on polymer films (polypropylene, 
polyester, etc.). Polypropylene resin shortages have occurred (for instance, a few 
years back a chemical plant outage constrained capacitor film supply). 
Additionally, stricter environmental regulations on chemicals could affect the 
availability of certain flame retardants or plasticizers used in component 
manufacturing.

Price Volatility: When material prices swing, they impact passive component 
pricing. The market has seen this: tantalum up 20% over two years, nickel and 
precious metals spikes, etc., directly hitting manufacturer margins ([Passive 
Component Market Size, Share | Industry Report 2025-2033]) ([Passive 
Component Market Size, Share | Industry Report 2025-2033]). Manufacturers 
sometimes pass these increases to customers or reduce production of parts that 
are no longer profitable at fixed contract prices. This was one factor in the MLCC 
shortage – low margins led to reluctance to expand capacity until prices/terms 
improved (Market Conditions: Electronic Components Shortage Trends on 
MLCCs. – Asteelflash) (Market Conditions: Electronic Components Shortage 
Trends on MLCCs. – Asteelflash). In the coming years, prudent sourcing and 
possibly commodity hedging will be strategies used by passive component 
makers to manage raw material risk.
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Tariffs and Trade Policies: The late 2010s trade war between the US and China brought 
tariffs into the spotlight. Starting in 2018, the U.S. imposed Section 301 tariffs on a range 
of Chinese imports, including electronic components. This meant capacitors, resistors, 
and other passives made in China faced a 25% import tariff into the U.S. (How China 
Tariffs Impact Electronics Manufacturers). While a 25% tariff on components doesn’t 
translate to a 25% increase in end-product cost (estimated actual impact was around 3% 
for typical electronics (How China Tariffs Impact Electronics Manufacturers)), it was 
significant enough for companies to respond. Some U.S. OEMs increased orders from non-
Chinese factories (Taiwan, Japan) to avoid tariffs (How China Tariffs Impact Electronics 
Manufacturers). Others negotiated with Chinese suppliers to share costs or re-route 
products. There were also reports of China-based production moving to Southeast 
Asia to bypass tariffs – for example, some manufacturing lines for components and 
assembly were relocated to Vietnam, Malaysia, etc., as part of the supply chain 
reconfiguration (More than 50 companies reportedly pull production out of China due ...). 
Trade tensions remain a wildcard. If U.S.-China relations stay strained, tariffs could 
persist or even expand. Conversely, any easing might normalize trade but by then 
companies may have permanently diversified their sourcing.

China itself has responded with its own tariffs and export controls, though for passive 
components there hasn’t been a direct export ban. However, export restrictions on 
technology (like China limiting exports of certain raw materials or equipment) could 
indirectly affect passive manufacturing. For instance, China is a major exporter of rare 
earth oxides – while those are more relevant to magnets (active components like motors, 
not passives), any broad materials export controls by China could create an atmosphere of 
uncertainty. The passive component industry largely requires less advanced technology to 
produce (compared to semiconductors), so it hasn’t been the prime target of export 
controls, but it can get caught in the crossfire of broader trade measures.

Geopolitical Risks: Beyond tariffs, geopolitical events can disrupt the passive 
component supply chain. A prominent concern is the security of Taiwan, given its key 
role (home to Yageo, Walsin, and many chip resistor and MLCC fabs). Any conflict or 
blockade involving Taiwan would not only threaten semiconductor supply but also 
passive components. Companies likely have contingency plans, like shifting some 
production to mainland China or elsewhere if needed, but such an event would still create 
a severe shortage and scramble. Similarly, South Korea and Japan had a trade spat in 
2019 (Japan tightened exports of certain semiconductor chemicals to Korea). If relations 
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between countries that dominate passive component supply were to sour, we could see 
restrictions – e.g., Japan could hypothetically restrict exports of high-end MLCCs or 
materials, which would impact global supply since Japanese firms lead in many advanced 
components. While such scenarios are extreme, the industry must keep an eye on 
geopolitical developments and possibly adopt a strategy of multi-source and multi-
country manufacturing to mitigate risks.

Labor and Regulatory Factors: In some countries, changing labor costs and 
environmental regulations also play a role. China’s labor costs have risen, which is one 
reason to shift some passive component production to lower-cost locales like Vietnam or 
Indonesia. Environmental regulations (for example, China’s periodic crackdowns on 
polluting industries) can temporarily shut down factories that produce materials or 
components until compliance is achieved. The passive industry has had instances of this 
– e.g., in China, some plating facilities for component leads were shut down for 
environmental inspections, causing delays. In the long run, the industry is moving 
towards cleaner processes (e.g., more water recycling in plating, using lead-free solders, 
etc.), which should reduce the risk of regulatory shutdowns.

Logistics and Pandemic Effects: The COVID-19 pandemic highlighted logistics 
vulnerabilities – shipping delays and port congestions affected component supply in 
2020–2021. Passive components are generally small and lightweight, so air freight is a 
viable (though more expensive) shipping method if ocean freight is delayed. Many 
suppliers did resort to more air shipments to meet deadlines when container shortages 
occurred. In a future pandemic or similar disruption, having flexible logistics (multiple 
hub warehouses globally, alternative transport modes) will be important to keep the 
passive component pipeline flowing.

In conclusion, material and geopolitical factors are a layer of complexity for the passive 
components industry. Tariffs have already nudged supply chains to diversify, and conflict 
mineral concerns have reshaped sourcing in the case of tantalum. The period to 2030 will 
likely see continued monitoring of these issues. The industry’s relatively lower profile 
(compared to semiconductors) is actually a blessing – it’s less likely to be directly 
regulated or targeted – but it is still subject to macro forces. Companies that proactively 
secure their material supplies (through partnerships or vertical integration) and maintain 
geographic flexibility in manufacturing will be best positioned to weather any turbulence.



Impact of Vehicle Electrification on Demand and Materials  

The electrification of vehicles – spanning hybrid electric vehicles (HEVs), plug-in hybrids 
(PHEVs), and full battery electric vehicles (BEVs) – is a transformational force for the 
electronics industry. For passive components, vehicle electrification is already a game-
changer in terms of volume demand, technical requirements, and materials 
sourcing.

Soaring Demand for Passives in EVs: As mentioned earlier, the passive content in an 
electric vehicle can be an order of magnitude greater than in a traditional internal 
combustion engine (ICE) vehicle. A gasoline car might use on the order of 2,000 or so 
capacitors (varying by model and features), whereas an electric car can easily use 
10,000–15,000 capacitors (Market Conditions: Electronic Components Shortage Trends 
on MLCCs. – Asteelflash) (Murata announces construction of new MLCC production 
facility - SemiMedia), mostly MLCCs on numerous control boards. The huge number in 
EVs comes from systems such as: battery management system (BMS) electronics, inverter 
and motor drive controls, DC-DC converters, on-board chargers, charging interfaces, 
electric HVAC and braking systems, and all the usual infotainment/ADAS modules that 
modern cars have. Each of these contains many passive components. For example, an EV 
traction inverter (which converts DC battery power to 3-phase AC for the motor) will have 
a DC-link capacitor bank (often using film capacitors for high voltage and high ripple 
current), dozens of high-frequency filter capacitors (MLCCs or film), gate resistors and 
snubber circuits for the power transistors, current sense resistors, and choke inductors for 
EMI filtering. Multiply that by multiple power conversion stages (battery to motor, battery 
to 12V, battery to charger, etc.) and add the electronics for battery monitoring (each 
battery module might have a monitoring board with precision resistors and reference 
capacitors) – it becomes clear why EVs are passive-hungry.

Product Mix Changes: The types of passive components in EVs skew towards those that 
can handle higher power and environmental stress:

Capacitors: High-voltage capacitors (rated 400V, 800V, even 1200V) are needed 
for EV power electronics (battery voltages of 400V are common, with some 
moving to 800V architectures). This has boosted demand for polypropylene 
film capacitors for DC links and for specialized high-voltage MLCCs. These 
high-voltage MLCCs (often C0G or X7R dielectric with voltage ratings of 500V+) 
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are not the typical ones used in consumer gadgets; only a few companies 
produce them at the required quality, making them a potential bottleneck. Also, 
safety capacitors (meeting automotive safety standards for isolation) are 
needed in chargers and converters – manufacturers like Kemet, Vishay, and AVX 
have lines of these and are ramping up production.

Resistors: EVs require lots of resistors for both power and sensing. Shunt 
resistors (low-value, high-power) measure currents in the battery and motor 
circuits. These must handle high surge currents and maintain accuracy – often 
metal strip resistors are used, and materials like manganin alloy (with low 
temperature coefficient) are employed. The demand for such shunts has 
increased with EV proliferation, leading companies like Vishay and 
Isabellenhütte to expand capacity. Additionally, bleeder resistors (to discharge 
capacitors when the car is off for safety) are used across HV bus capacitors, and 
high-value resistors for voltage sensing in battery packs. The reliability of 
resistors under automotive temperature cycles is critical; hence thick-film 
resistor makers have introduced anti-sulfur and high-temp resistors specifically 
for under-hood applications.

Inductors and Transformers: EV onboard chargers and DC-DC converters 
contain high-frequency transformers and inductors. These tend to be custom 
magnetic components. The materials used (ferrites, litz wire) are influenced by 
EV scale: more EV production means more demand for ferrite cores and 
specialized inductors. Some passive component companies (TDK, Murata) 
provide these magnetics, but there is also a network of specialized magnetics 
firms serving the automotive power market.

Supply Chain and Materials: Vehicle electrification is causing shifts in material 
demand. One example is the increased consumption of polypropylene film for 
capacitors – EVs (and also solar inverters) use large film capacitors, so the industry has to 
ensure enough film is produced. Another material aspect is copper: EV power electronics 
and inductors use a lot of copper (for windings, bus bars in capacitors, etc.). While copper 
is not in short supply yet, if EV production skyrockets, copper demand for both batteries 
(current collectors) and passive components could rise significantly, potentially 
impacting prices. Similarly, aluminum electrolytic capacitors (especially newer polymer 
aluminum capacitors used on automotive boards) require high-purity aluminum foil – the 
supply of capacitor-grade aluminum foil had constraints in recent years with only a few 



providers globally, which could become more pronounced as EV electronics multiply. 
Nickel usage in MLCC electrodes may also increase; ironically, the EV revolution which 
aims to reduce oil reliance is creating overlapping demand for nickel in both batteries (for 
Ni-rich cathodes) and MLCCs (for the vast number of capacitors).

On the resistor side, materials like manganin (Cu-Mn-Ni alloy) for shunts could see 
higher demand. These are specialty alloys made by a few firms; if EV demand surges faster 
than alloy production can scale, it might cause temporary shortages of precision shunts.

Automotive Supply Chain Considerations: Automotive manufacturers typically require 
a long qualification process for parts (AEC-Q200 qualification for passives). This means 
the supply chain for EV components is a bit less flexible – an automaker can’t just swap in 
a new capacitor supplier without thorough testing, which can take months. Therefore, as 
EV demand increases, automakers and Tier-1 suppliers are likely to forge closer ties with 
passive component manufacturers, possibly investing in guaranteed capacity. We might 
see more instances of car OEMs or electronics Tier-1s investing in passive component 
production lines or tooling at supplier factories to secure their share. Tesla, for instance, 
has been rumored to secure dedicated production of certain components given their 
massive needs.

Recycling and Second-life: Another angle is that the focus on EVs is raising discussions 
about end-of-life and recycling of electronics in cars. There could be opportunities to 
recycle valuable materials (like tantalum or palladium from electronics) when EVs are 
scrapped, to feed back into the component supply chain, aligning with sustainability 
goals.

Charging Infrastructure: Vehicle electrification doesn’t stop at the car – the charging 
infrastructure (from home chargers to fast-charging stations) is another source of 
passive component demand. A DC fast charger is essentially a high-power power 
conversion system, containing large capacitors, power resistors, filters, etc. As cities and 
companies install thousands of charging stations, that’s another market for heavy-duty 
passive components. Manufacturers of industrial-grade capacitors, magnetics, and 
resistors are seeing growth from this segment.



Thermal and Reliability Challenges: EVs present harsh operating conditions – wide 
temperature swings, mechanical stress, and long service life expectations. This is pushing 
passive component innovations in reliability. For instance, MLCCs for EVs are being 
designed to minimize failure modes like mechanical cracking (due to board flex or 
vibrations); some use flexible terminations or improved dielectric formulations to 
withstand stress. Tantalum capacitors in automotive must be derated and tested 
thoroughly to avoid field failures. In essence, EVs force passive component manufacturers 
to up their quality game, which might increase the production cost slightly but is 
necessary for safety (no one wants a $1 capacitor failure taking out a $30k battery pack or 
causing a fire).

Overall Impact: Vehicle electrification is a net positive driver for the passive component 
industry’s growth. It not only increases volume but often also the value per component 
(since automotive-grade parts sell at a premium over consumer-grade). The industry is 
responding with tailored product lines for EVs and investing in capacity for those 
products. We can expect that by 2030, a significant portion of passive component 
revenues will be tied directly or indirectly to the automotive sector. One source projected 
EV sales growing by 10× in a short span (though likely referring to earlier years) (Market 
Conditions: Electronic Components Shortage Trends on MLCCs. – Asteelflash), which will 
correspondingly push passive component production to new heights. The challenge will 
be ensuring the supply of key materials (ceramics, metals, polymers) keeps pace and that 
quality remains high. Any material shortages or delays in passive supply could, in worst 
case, slow down EV production – automakers are well aware of this after experiencing 
semiconductor shortages. Thus, the interplay between the auto industry and passive 
component makers will grow more strategic in the latter half of the decade.

Regional Market Dynamics  

Regional dynamics in the passive components industry reveal how different parts of the 
world participate in and benefit from the market’s growth:

Asia-Pacific: As repeatedly noted, Asia-Pacific is the powerhouse of passive 
component manufacturing and also a major consumer. Countries like China, 
Japan, South Korea, and Taiwan are at the center. Japan leads in technology 
and high-end components – Japanese firms pioneered many passive 

https://asteelflash.com/newsroom/market-conditions-electronic-components-shortage-trends-on-mlccs/#:~:text=combustion%20engine%20vehicles,70%20%E2%80%93%2080%20weeks%20minimum


technologies and continue to hold large market shares in MLCCs, inductors, etc. 
Japanese market dynamics emphasize high reliability and innovation (e.g., 
developing components for next-gen automotive and 5G). China, on the other 
hand, has a huge domestic market for passives driven by its electronics assembly 
industry (smartphones, PCs, appliances) and is quickly expanding its local supply 
capabilities. Chinese passive component companies have grown with 
government support as part of import substitution efforts. While top-tier 
Chinese manufacturers still trail Japanese and Taiwanese ones in global market 
share and perhaps in certain quality aspects, they are improving and could 
capture more share in developing markets where cost is king. The Asia-Pacific 
region excluding Japan and Korea is projected to see the fastest growth, thanks 
to rising electronics manufacturing in Southeast Asia as well (Passive Electronic 
Components Market Size, Share & Analysis. For instance, countries like 
Vietnam, Thailand, Malaysia are attracting electronics assembly plants (from 
phones to cars), which in turn will drive local demand for passive components 
and possibly local production facilities (some companies have opened plants in 
these countries for cheaper labor and proximity to manufacturing hubs). India is 
another market to watch – its government’s Production Linked Incentive (PLI) 
schemes for electronics manufacturing might over time create demand for local 
passive component production, though currently India imports most of its 
passives. Overall, Asia-Pacific will likely account for well over half of the global 
passive component market by 2030 in terms of consumption, and an even larger 
share of production. The region’s growth is fueled by both export-oriented 
industries and rising internal electronics consumption (e.g., more Asians 
buying cars, smartphones, appliances, all containing passive components).

North America: North America (USA, Canada, Mexico) has a comparatively 
smaller slice of passive component manufacturing. However, the region is a 
major end-market for high-value electronics: aerospace and defense (which use 
many passives), data centers, industrial equipment, and consumer tech. The U.S. 
in particular imports vast quantities of passive components to feed its 
electronics assembly lines and aftermarket. There has been concern in the U.S. 
about the heavy reliance on foreign sources for components that might be 
critical (especially for defense). While initiatives like the CHIPS Act focus on 
semiconductors, they reflect a broader interest in supply chain resilience. We 
may see some push for domestic passive component capabilities for 
defense/aerospace supply – for example, Vishay (which has U.S. facilities) could 
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get support to ensure certain resistors or capacitors remain available for defense 
needs. Mexico plays a role as well – as many automotive and appliance 
electronics are assembled in Mexico, some passive component manufacturers 
have plants there (Kemet/Yageo has had a factory in Mexico for tantalum 
capacitors). The North American market is also strongly tied to distribution; 
many distributors serving the Americas maintain large stocks. The outlook in 
North America is modest growth in consumption (especially as EV production 
grows in the US, requiring more components) and possibly attempts to 
encourage more local manufacturing, though significant shifts are unlikely by 
2030 without major government intervention. Instead, North America might 
focus on high-reliability and specialty passive production (for military, space, 
medical) while standard parts continue to be imported.

Europe: Europe has a rich history in passive components (with companies like 
Philips components in the past, now Yageo/Phycomp, Vishay’s acquisitions of 
European resistor firms, etc.). Today, Europe’s passive component production is 
smaller-scale and specialized. Germany has some production of film capacitors 
and resistors (EPCOS, now part of TDK, has operations; Vishay has plants in 
Europe for foil resistors). France and UK have niche manufacturers (Exxelia in 
France makes custom capacitors for aerospace, TT Electronics in the UK for 
resistors, etc.). Eastern Europe has some passive manufacturing too (for 
instance, in Czech Republic, where AVX has had a plant). The European market 
demand is significant, especially due to the continent’s strong automotive 
industry and industrial machinery sector. With European carmakers 
aggressively moving toward EVs, their demand for passives (and the desire to 
have a secure supply) is notable. We might see European companies increasing 
sourcing from Japanese/Taiwanese manufacturers but also looking if any local or 
regional supplier can be scaled up. Europe also emphasizes sustainability 
strongly, so European industry might push suppliers on things like conflict-free 
minerals, low-carbon manufacturing processes, and recycling programs more 
than other regions. The growth in Europe’s passive components consumption 
will be tied to EVs, renewable energy (Europe leads in wind power – each wind 
turbine has a lot of power electronics needing passives), and 
telecommunications upgrades. The region’s share of global passive component 
consumption might remain roughly steady or slightly decline, only because 
Asia’s share is expanding faster.



Rest of the World: Other regions like Latin America, Middle East, Africa have 
relatively minor roles. Some electronics manufacturing (and thus passive 
component use) exists in Brazil (consumer electronics assembly, automotive 
electronics) and Southeast Asia outside the main hubs. These markets will 
likely be primarily importers of passive components. However, as emerging 
markets grow their electronics usage (more smartphones, more cars, more 
infrastructure), they contribute to global demand indirectly. For example, 
increasing car sales in Southeast Asia means more passive components needed 
in the cars produced in Japan/Korea to be exported there. One interesting 
dynamic is that regions rich in raw materials used in passives might try to 
capture more value: for instance, Brazil and Africa have tantalum and other 
minerals – we might see efforts to do more value-add like capacitor production 
locally, but this is speculative and would require significant investment and 
know-how transfer.

In summary, regional dynamics show Asia-Pacific as the engine of both supply and 
consumption growth, Europe and North America as important high-end markets and 
niche suppliers, and other regions mainly as consumers with potential to join the supply 
side if conditions favor it. Ensuring a balanced regional supply (to avoid over-dependence 
on one area) will be on the minds of industry planners, especially after the lessons of 
recent supply chain disruptions.

Sustainability and Environmental Trends  

Sustainability has become an increasingly important aspect of the electronics industry, 
and passive components are no exception. While each individual resistor or capacitor has 
a small footprint, the sheer volume produced (trillions per year for MLCCs) means 
manufacturers are paying attention to environmental impact, both in production and 
end-of-life. Key sustainability trends include:

Conflict-Free and Ethical Sourcing: As noted, tantalum capacitors brought the 
issue of conflict minerals to the forefront. The industry has made significant 
strides in establishing conflict-free supply chains for tantalum. Major 
capacitor manufacturers source tantalum only from audited conflict-free 
smelters now (KEMET tantalum capacitors are conflict free - Electronic 

https://www.electronicspecifier.com/news/analysis/kemet-tantalum-capacitors-are-conflict-free#:~:text=Specifier%20www,company's%202013%20Conflict%20Minerals%20Report


Specifier). This effort not only helps prevent human rights abuses but also 
improves transparency in the supply chain. The focus on ethical sourcing 
extends to other materials too: for instance, mica (used in some high-voltage 
capacitors) comes from mining that can involve child labor in certain regions; 
responsible companies are ensuring their mica comes from ethical sources. Gold 
(for bonding wires or terminations in some high-reliability components) is 
another conflict mineral that companies track. The continued diligence in this 
area is both a moral imperative and increasingly a regulatory requirement (with 
laws in the US and EU requiring reporting on conflict minerals usage). By 2030, it 
is expected that virtually all reputable passive component suppliers will be fully 
validated as using conflict-free minerals and will publicize this in their corporate 
sustainability reports.

Environmental Regulations (RoHS, REACH): Passive components have had to 
comply with various hazardous substance regulations. The RoHS directive 
(Restriction of Hazardous Substances) led the industry to eliminate lead and 
other hazardous materials from components. Solderable components moved to 
lead-free plating (e.g., pure tin or nickel/palladium finishes instead of tin-lead). 
Some high-reliability parts had exemptions (like leaded solders in ceramic 
capacitors for defense), but even those are gradually finding alternatives as 
exemptions sunset. REACH (EU chemical regulation) also affects passive 
components – for example, certain flame retardants previously used in 
component encapsulation or coating might be restricted. Manufacturers are 
reformulating products to be halogen-free and to avoid any Substances of Very 
High Concern (SVHC). By the latter 2020s, “green” components (halogen-free, 
RoHS-compliant, etc.) will be standard. This means less toxic waste if 
components end up in landfills, and safer recycling.

Manufacturing Sustainability: Passive component production, especially for 
ceramics, involves significant energy usage (high-temperature furnaces for 
MLCC dielectric sintering, for instance). Companies are increasingly pledging to 
reduce their carbon footprint. For instance, TDK and Murata have corporate 
goals to cut CO2 emissions and use more renewable energy in their factories. 
Some are implementing energy recovery systems in kiln operations or 
improving yield to reduce waste. Water usage is another focus – e.g., cleaning 
processes in component manufacturing can consume a lot of water, so recycling 
and treatment systems are being invested in. Waste reduction in manufacturing 

https://www.electronicspecifier.com/news/analysis/kemet-tantalum-capacitors-are-conflict-free#:~:text=Specifier%20www,company's%202013%20Conflict%20Minerals%20Report


(like recycling scrap metal from lead frames, reusing ceramic powder from 
rejected batches) is being pursued to move toward a circular economy model. 
Murata for example in its sustainability report highlights waste recycling rates 
and reduction of VOC emissions, etc. By 2030, we can expect major passive 
component suppliers to be much closer to carbon-neutral operations, aligned 
with broader electronics industry trends.

Product Longevity and Lifecycle: Designing passive components that last 
longer contributes to sustainability by reducing the need for replacements and 
electronic waste. Automotive and industrial customers already demand long-life 
parts (15+ years). This push for longevity means things like capacitors with 
better endurance (e.g., polymer capacitors that don’t dry out as electrolytics do), 
or resistors that don’t drift over time. If devices last longer, fewer components 
end up discarded. Additionally, companies are offering extended support for 
older components so that products (like airplanes or industrial machines) can be 
maintained for decades rather than scrapped due to obsolescence of a $0.10 part. 
This is more of a business practice than a “green tech” but it aligns with waste 
reduction.

Recycling and E-Waste: At end-of-life, passive components are part of 
electronic waste. Recycling efforts traditionally focus on metals (like recovering 
gold/copper from PCBs, or recycling batteries). Recovering tiny passive 
components isn’t done separately (they get shredded along with circuit boards). 
However, one specific area is tantalum capacitor recycling – since tantalum is 
valuable and limited, companies have set up processes to recover tantalum from 
scrap or recycled PCBs. This is not yet widespread due to collection challenges, 
but it’s growing. Also, the lead in ceramic capacitors (older devices, pre-RoHS, 
had lead in the termination solder) is an environmental hazard if not handled 
properly; thankfully new components are lead-free to avoid adding to that issue. 
Some passive components contain small amounts of precious metals (silver, 
palladium) – recycling processes do try to reclaim those from e-waste smelting. 
Going forward, design for recyclability might influence passive components 
indirectly: for example, using pure metals that are easier to separate in recycling, 
or marking components for identification by recycling robots (this is more 
speculative).



Sustainable Materials: There is interest in developing more sustainable 
materials for components – e.g., using bio-based polymers for capacitor films 
or component packaging instead of petroleum-based plastics. Or finding 
alternatives to rare metals with more abundant ones (for instance, replacing 
palladium with nickel which has largely been done, or potentially replacing 
silver in some contexts with copper, etc.). These changes are often driven by cost 
as much as sustainability, but they yield environmental benefits by reducing 
reliance on scarce resources.

Corporate Sustainability Goals: Many key players have explicit sustainability 
initiatives, such as targets for renewable energy use, CO2 reduction, and 
community impact. These get rolled into how they operate. For example, Vishay 
might aim to cut energy per unit produced by X% by 2025. Yageo might focus on 
improving the sustainability of their supply chain, given their global footprint. 
Investors and customers are increasingly evaluating ESG (Environmental, Social, 
Governance) performance, so passive component makers are publishing annual 
sustainability reports. An industry trend is also evaluating product carbon 
footprint – some companies have started to calculate how much CO2 is 
embodied in say 1,000 capacitors, to help end customers assess their product 
footprints. As of now, such data isn’t widely published, but by 2030 it could 
become a selling point (e.g., “our capacitors are made in a carbon-neutral factory 
using 20% recycled materials”).

Addressing E-Waste Legislation: Regions like Europe have e-waste directives 
(WEEE) that require manufacturers to facilitate recycling. While passive 
components themselves are not recycled individually, any extended producer 
responsibility could push component makers to assist in broader recycling 
programs or to take back excess/waste from assembly lines. Some distributors 
offer recycling for unused components or factory excess, which indirectly helps.

In essence, sustainability in passive components is about making the entire lifecycle of 
these devices more environmentally friendly – from ethically sourcing raw materials, to 
cleaner manufacturing, to safer use and disposal. Already, one can see that “green” and 
socially responsible practices are gaining traction ([Passive Component Market 
Size, Share | Industry Report 2025-2033]). A source notes the trend of sustainable 
manufacturing and use of recyclable materials in this industry ([Passive Component 
Market Size, Share | Industry Report 2025-2033]). By 2025–2030, these practices will be 
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more standardized. We expect passive components to quietly become greener: conflict-
free, halogen-free, longer-lasting, and made in facilities that minimize environmental 
impact. It’s a gradual but important progression for an industry that produces such 
enormous quantities.

Potential Disruptions and Future Outlook  

While the passive components industry is mature and tends to evolve rather than 
revolutionize, there are still potential disruptions on the horizon that stakeholders should 
monitor:

Emerging Technologies Replacing/Reducing Passives: One oft-cited concept 
is that advancing silicon technology or new design architectures could reduce 
the need for discrete passives. For example, there is research into integrated 
voltage regulation where small on-chip capacitors embedded in processors 
could handle decoupling, potentially reducing the hundreds of MLCCs around a 
CPU. Similarly, active filtering techniques might replace large passive filters in 
some cases (using digital compensation to reduce reliance on big inductors). 
However, these are incremental and application-specific. It’s unlikely that 
discrete passives will be eliminated in bulk by 2030, but certain high-end 
systems might use fewer passives if they adopt advanced integration. Another 
tech to watch is photonic circuits – if optical communication on chips reduces 
the need for certain analog components (like some filters or tuned circuits), it 
could slightly shift demand away from some RF passives in far-future scenarios. 
But within 2025–2030, any such effect will be marginal.

3D Printing of Electronics / Additive Manufacturing: The rise of printed 
electronics could allow passive components (especially resistors and capacitors) 
to be printed directly onto circuit substrates in some low-end applications or 
advanced multi-layer PCBs. For instance, there are already thick-film printing 
techniques for resistors on ceramic substrates (used in hybrid circuits). If 
additive manufacturing of electronics becomes mainstream, some discrete 
passives might be replaced by printed ones for form-factor reasons. This could 
disrupt the manufacturing model (shifting some production from component 
suppliers to PCB manufacturers). However, printed passives typically have lower 
performance and limited range (e.g., you can’t easily print a high-Q inductor or a 



very high-capacitance MLCC with current tech), so this will likely complement 
rather than upend discrete components in the near term.

Supply Chain Shocks: Unexpected events – a geopolitical crisis, natural 
disaster, or global pandemic – could disrupt passive component availability 
drastically (as seen before). For example, a hypothetical scenario: a major 
conflict in East Asia that disrupts Taiwan and Japanese factories could create an 
acute shortage of MLCCs and other components, since substitutes from 
elsewhere would be insufficient in the short run. This would force a scramble for 
stockpiles and maybe push companies to resurrect older production lines in 
other regions. Such a disruption would be painful but eventually might lead to a 
more geographically distributed manufacturing post-crisis. It’s a tail-risk that 
the industry is aware of, given the lessons from COVID-19 and chip shortages. 
Business continuity planning is thus an ongoing effort for passive makers 
(ensuring multiple plants for critical product lines, etc.).

Consolidation and Market Power: If the current consolidation trend 
continues, the industry might become dominated by even fewer mega-suppliers. 
While this can improve efficiency, it also means if one company changes strategy 
(say, decides to exit a product line), it leaves the market scrambling. For 
example, if a top 3 MLCC manufacturer decided to stop making a certain class of 
capacitors, it could cause disruption if others can’t instantly fill the gap. 
Conversely, if new players (especially from China) manage to break into the top 
tier, they could disrupt pricing power of incumbents by offering lower-cost 
alternatives. There is some indication that Chinese firms are increasing capacity 
which could lead to oversupply and price competition in the later 2020s, 
benefitting consumers but pressuring established firms. Keeping an eye on 
market share shifts will be important.

Environmental and Regulatory Shifts: New environmental legislation could 
impose unexpected demands. For instance, if a certain flame retardant used in 
some components is banned, or if carbon tariffs are introduced on electronics, 
that could disrupt cost structures. If recycling regulations became so strict that 
manufacturers are required to take back components or use a certain amount of 
recycled material, that might force changes in processes. These disruptions 
would be more gradual, but companies that are proactive in sustainability will 
handle them more smoothly than those who are not.



Supercapacitor Breakthrough: If a major breakthrough occurs in 
supercapacitors (e.g., a new type with energy density rivaling batteries at 
reasonable cost), it could disrupt the energy storage landscape. In such a case, 
supercapacitors might start replacing some batteries in applications (from 
automotive to consumer electronics). While that would be a disruption largely to 
battery markets, it also loops back to passives: supercapacitors are considered 
passive components themselves. A boom in supercapacitor adoption could 
significantly enlarge that segment beyond current projections, turning it from a 
niche to a mainstream component by 2030. That would reshape the industry, 
bringing in possibly new players (or vastly growing existing ones like Skeleton or 
Tesla/Maxwell) and altering the product mix for passive component suppliers.

Demand Volatility and Cycles: The electronics industry is known for cycles. A 
potential disruption could simply be an economic one: an unexpected downturn 
in consumer electronics demand (as seen in early 2023 with smartphones and 
PCs slowing) could cause an inventory glut of passives, followed by a rapid ramp-
up when the next wave (like AI or IoT or automotive) picks up. The passive 
component industry has to carefully manage these cycles to avoid whiplash. 
Investment in too much capacity could lead to oversupply and price crashes; too 
little could stifle downstream industries. So a disruption can also be internal – 
misjudging the market trajectory. For now, forecasts are optimistic but moderate 
(mid single-digit CAGR for overall market), which suggests manageable growth. 
But if, say, EV adoption far exceeds expectations or a new killer app for 
electronics emerges (metaverse devices? widespread AR glasses?), demand for 
passives could spike more than planned. Flexibility will be key.

Outlook: Barring catastrophic disruptions, the passive components industry is set for a 
period of healthy growth through 2030. The drivers like EVs, 5G, IoT, and renewable 
energy appear solid. The industry is investing to meet these needs, and incremental 
innovations will improve component performance to keep up with the evolving 
requirements. We expect to see by 2030:

A larger market (possibly $60–70+ billion yearly) (Passive Electronic 
Components Market Size, Share & Analysis), with capacitors remaining the 
largest segment.

https://www.mordorintelligence.com/industry-reports/passive-electronic-components-market#:~:text=The%20Passive%20Electronic%20Components%20Market,2030


Discrete components still being the backbone, while integrated passives find 
greater use in specialized roles (RF modules, high-density packages) with a ~$2 
billion niche market (Integrated Passive Devices Market Size, Share Report, 
2030).

The supply chain hopefully more resilient, with lessons from the 2020s applied.

Greater regional diversification in manufacturing (some shift of low-end 
production to Southeast Asia or South Asia, and more redundancy in key 
products).

Passives that are more reliable, smaller, and greener, aligning with the broader 
tech ecosystem’s progress.

In conclusion, passive components may be considered the “quiet” side of electronics, but 
they are an indispensable foundation. The period of 2025–2030 will see them quietly 
enabling the electrification of vehicles, the expansion of high-speed connectivity, and the 
proliferation of smart devices – all while manufacturers juggle market forces, 
technological demands, and sustainability responsibilities. The industry’s fundamentals 
are strong, and with careful navigation of the challenges discussed, passive component 
suppliers and consumers alike can expect a steady and robust growth era ahead.
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