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DISCLAIMER 
 
Given below is the content to be provided to you for your internal use by Frost & Sullivan as part of your subscription to 

its industry research on the following industry: 

 

“Market Assessment for India EMS Industry” (the “Report”) 

  

The study has been undertaken through extensive primary and secondary research, which involves discussing the status of 

the industry with leading market participants and experts, and compiling inputs from publicly available sources, including 

official publications and research reports. The estimates provided by Frost & Sullivan (India) Private Limited (“Frost & 

Sullivan”), and its assumptions are based on varying levels of quantitative and qualitative analyses, including industry 

journals, company reports and information in the public domain. 

 

Frost & Sullivan has prepared the study in an independent and objective manner, and it has taken all reasonable care to 

ensure its accuracy and completeness. We believe that the study presents a true and fair view of the industry within the 

limitations of, among others, secondary statistics, and primary research, and it does not purport to be exhaustive. The 

results that can be or are derived from the findings are based on certain assumptions and parameters/conditions. As such, 

a blanket, generic use of the derived results or the methodology has not encouraged forecasts, estimates, predictions, and 

other forward-looking statements contained in the report are inherently uncertain because of changes in factors underlying 

their assumptions, or events or combinations of events that cannot be reasonably foreseen. Actual results and future events 

could differ materially from such forecasts, estimates, predictions, or such statements. 

 

In making any decision, the recipient should conduct its own investigation and analysis of all facts and information and 

the recipient must rely on its own examination. The recipients should not construe any of the contents in the report as 

advice relating to business, financial, legal, taxation or investment matters and are advised to consult their own business, 

financial, legal, taxation, and other advisors. 
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ACRONYMS 

Title Abbreviations Title Abbreviations 

ATMP Assembly, Testing, Marking, and Packaging ISM India Semiconductor Mission  

B2B Business to Business ISRO Indian Space Research Organization 

B2C Business to Consumer KPI Key Performance Indicator 

CAGR Compound Annual Growth Rate LED Light-emitting Diode 

CEA Consumer Electronics and Appliances LVHM Low Value High Margin 

CM Contract Manufacturer MCA Ministry of Corporate Affairs 

COP Conference of the Parties MEIS Merchandise Exports from India Scheme  

CPI Consumer Price Index MEMS Micro-electro mechanical Systems 

CUSMA Canada-United States-Mexico Agreement  MSIPS Modified Special Incentive Package Scheme 

DLI Design Linked Incentive MSME Micro, Small, and Medium Enterprises 

ECU Engine Control Unit NAFTA North American Free Trade Agreement 

EDA Electronic Design Automation  NMZ National Manufacturing Zones  

EMC Electronics Manufacturing Cluster NPE National Policy on Electronics 

EMEA Europe Middle East and Africa NSO National Statistics Office 

EMS Electronics Manufacturing Services ODM Original Design Manufacturing 

EV Electric Vehicle OEM Original Equipment Manufacturer 

FDI Foreign Direct Investment OSAT Outsourced Semiconductor Assembly and Test 

GDP Gross Domestic Product PC Personal Computer 

GOI Government of India PCB Printed Circuit Board 

GST Goods and Service Tax PCBA Printed Circuit Board Assembly 

GTM Go To Market PHEV Plug-in hybrid electric vehicles 

GVA Gross Value Added PLI Production Linked Incentive 

GW Giga Watt PMP Phased Manufacturing Plan 

HEV Hybrid Electric Vehicles POC Proof of Concept  

HVAC Heating, Ventilation, and Air Conditioning RAC Room Air Conditioner 

HVLM High Value Low Margin RBI Reserve Bank of India  

IC Integrated Circuit RSBVL Reliance Strategic Business Ventures Ltd  

IESA India Electronics and Semiconductor Association SCADA Supervisory Control and Data Acquisition 

IIoT Industrial Internet of Things  SCL Semiconductor Laboratory  

IIP Index of Industrial Production SEZ Special Economic Zone 

IMF International Monetary Fund SME Small and Medium Enterprise  

INR Indian National Rupee SMT Surface Mount Technology 

IoT Internet of Things  SOC System on Chips 

IP Intellectual Property TSMC Taiwan Semiconductor Manufacturing Company 
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DEFINITIONS 

Title Definition 

Box build 
Also called as systems integration, can range from a simple PCBA housed in a small 

enclosure to a cabinet comprising an electromechanical system 

Calendar Year (CY) 
The calendar year is defined from January to December. For instance, CY21 refers to 

1st January 2021 to 31st December 2021 

Components 
It includes active, wound, electro-mechanical, passive, LED lighting components, bare 

PCB and other components 

Electronic Manufacturing 

Services (EMS) 

Companies that provide services such as design, manufacture, test, distribute and 

servicing in electronics sector for the OEMs 

Financial Year (FY) 
The financial year in India is defined from April to March. For instance, FY20 refers to 

1st April 2019 to 31st March 2020 

Original Design Manufacturer 

(ODM) 

EMS companies that have the capability to design, develop, and manufacture products 

per their own specifications or as per the specifications provided by the OEMs. The 

products an ODM create are typically rebranded and sold as private label products to 

OEMs. 

Original Equipment 

Manufacturer (OEM) 

OEMs are manufacturers that provide the resources required to bring an original, 

branded product to market. Refers to the final end-user electronic products across 

application segments 

Tier classification of cities 
As per RBI, Indian cities are classified as tier 1, 2 and 3 based on the size of 

population. Tier 1 (> 100,000); Tier 2 (50,000-100,000); Tier 3(20,000-50,000) 
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CHAPTER 1 - MACROECONOMIC OVERVIEW 

Global macroeconomic overview 

After a year and a half of slowdown, most global economies registered strong growth in CY2021 and are now on the path 

of stabilisation and growth. Since the early months of CY2022, the global economy has been in a reasonably strong 

position, and the major economies—the United States, China, and Europe—have all managed to regain their pre-pandemic 

levels. Pent-up demand has resulted in a robust post-recession recovery. 

While global economic conditions are improving and sentiment remains largely positive, concerns regarding rising 

inflation remain widespread, as Russia invaded Ukraine at the start of CY 2022 after relations between the two countries 

became hostile following the revolution in 2014.  The war has caused a slowdown in the US and Europe, as well as an 

impact on the supply chain and other issues. Russia's war on Ukraine continues to have an impact on the EU economy, 

leading to lower growth and higher inflation. 

Global real GDP and nominal GDP 

Chart 1.1 and 1.2: Global real and nominal GDP and real and nominal GDP growth (annual percentage 

change), value in USD trillion, growth in %, CY2016-CY2026E 

 
Note: E refers to Estimate                                    Source: IMF, World Economic Outlook, October 2022; World Bank; Frost & Sullivan Analysis 

Global economic powerhouses such as World Bank, IMF and others have projected a stable growth outlook for the global 

economy till CY2026. The global GDP is expected to grow at a CAGR of 3.1% (real GDP) and 5.3% (nominal GDP) by 

CY2026. The above two charts highlight growth in real GDP and nominal GDP. 

The global economic situation which was affected due to the COVID-19 pandemic, improved in CY2021, and recovered 

strongly. In CY2021, the global economy grew by 5.9% (by real GDP) and 13.9% (by nominal GDP), owing largely to 

the inherent strength of major economies such as the United States, China, Japan, Germany, United Kingdom, and India. 

The world, which has just recovered from the pandemic, has now seen volatility from the Russia-Ukraine war, which is 

causing some economic disruption worldwide. The on-going war, which began in February 2022, is now having an impact 

on the global economy with shortages of essential goods from Russia and Ukraine and sharply rising commodity prices 

being the most immediate economic consequences. global economic activity is experiencing a sharper-than-expected 

slowdown in the second half of CY2022, with inflation levels higher than ever before. Cost-of-living, tightening financial 

conditions in most regions, and Russia’s invasion of Ukraine, are all weighing heavily on the outlook. One of the most 

important effects of this war is seen on commodity prices and expected to see further fluctuations in the global fuel prices. 

Global growth has slowed down from 5.9% in CY2021 to 3.3% in CY2022 and is expected to reduce further to 2.7% in 

CY2023. 

In CY2021, the real GDP in USA witnessed a positive recovery of 6.2% after a slow period of growth. The Fed Reserve 

role is seen largely to promote employment, stable prices, and stable interest rates. However, the economic impact of 

Russia's invasion of Ukraine contributed to a slowdown in US activity in CY2022 and expected to have grown at the rate 

of 1.6%. The European Union (EU) experienced a recovery of 5.2% in 2021. Companies across Europe are embracing 
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innovative business models and redesigning production to continue doing business. However, disruptions caused by the 

ongoing war in Ukraine, surging energy prices, persistently high inflation, and the looming risk of Russia cutting off gas 

supplies in the winter months have put the Eurozone economy under an unprecedented level of stress. This persistent 

uncertainty has also shaped economic sentiment in the region, which has resulted at a growth rate of 1.9% in CY22. China 

was the only large economy to register a positive GDP growth of 2.3% in CY2020, and showed its resilience during the 

pandemic, and registering 8.0% GDP growth in CY2021. In 2022, China’s strict "zero COVID" policy had a huge impact 

on the economy, especially with the global supply chain. Following a widespread protest, the government announced 

partial unlocking by the end of 2022, but China struggled with a coronavirus resurgence for a brief period. As a result, 

GDP growth in CY22 was reduced to 3.2%. Though the situation is currently under control, China has a long way to reach 

its pre-pandemic levels. Indian GDP grew by 9.5% in CY2021 and is expected to have grown by 6.8% in CY2022, owing 

to strong macroeconomic fundamentals such as the implementation of key structural reforms, and improved fiscal and 

monetary policies. 

Chart 1.3: Real GDP and real GDP growth (annual percentage change) in key economies (USA, Europe, 

China, India, Middle East, South East Asia), growth in %, CY2016-CY2026E 

 

Global inflation 

Chart 1.4: Global Inflation rate, average consumer prices (annual percentage change), growth in %, 

CY2016-CY2026E 
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Chart 1.5: Inflation rate, average consumer prices (annual percentage change) in key economies (USA, 

Europe, China, India, Middle East, South East Asia), growth in %, CY2016-CY2026E 

 

Inflation increased worldwide due to the on-going Russia-Ukraine war, as well as China’s extensive lockdown, which is 

having an impact on the global market, where inflation was high in CY2022. Supply chain disruptions, strict labour 

markets in few countries, and especially soaring commodity prices, are some of the key reasons. Prices for oil and natural 

gas have risen as a result of concerns that Russia, the world's largest oil exporter, may be unable to supply oil or gas in the 

event of the conflict. On top of that, global demand is on the rise as the global economy recovers from the economic 

downturn. As per IMF estimates, global inflation was around 4.7% and 8.8% in CY2021 and CY2022. Inflation is expected 

to slowdown in CY2023; however, it may not reach pre-pandemic levels and end at 6.5%. Having said this, supply 

disruptions are slowly improving and may take some more time to fully ease. The short-term economic impact of the war 

is impacting commodity prices, which is pressuring higher inflation. The Russia-Ukraine crisis has exacerbated that 

growing cost-of-living crisis, and its inflationary impact is already being felt globally across various sectors. The extent 

of the impact will also depend on how long elevated price pressures last and on how policymakers respond to the long-run 

inflation. Governments across the world have already taken various measures to curb inflation. Since March 2022, the 

Federal Reserve in the United States has raised its key federal funds rate eight times. Similarly, the RBI has hiked the repo 

rate for the sixth consecutive time in the current financial year. 

India macroeconomic overview 

Indian economic growth ended on a positive note in FY22, outperforming many other major economies, as the pandemic 

faded. The government has been promoting structural reforms (as part of the FY22 budget), such as a focus on 

disinvestment and higher FDI limits, while also working on a national logistics policy. These reforms are critical for 

accelerating the post-pandemic economic recovery. The recently announced FY23 budget has proposed a total capex 

outlay of INR 10 trillion, which is a 33% increase y-o-y and 3.3% of the total GDP.  In addition, the government has 

announced seven priorities for the budget, ‘Saptarishi’ which include inclusive development, reaching the last mile, 

infrastructure and investment, unleashing the potential, green growth, youth power, and the financial sector. 

In 2019, the Indian government set a target of becoming a USD 5 trillion economy and a global powerhouse by FY25. As 

a result of the COVID pandemic, the government revised the original timeline by 18–24 months. In a realistic scenario, 

the target is achievable with a GDP of 8 - 8.5%.  

A. India real GDP, nominal GDP, and quarterly GDP 

Since FY10, India's GDP growth has oscillated back and forth between the trends that continued until FY20. Prior to the 

pandemic, real GDP growth was strong, and fundamentals were stable. During the pandemic in FY21, the government 

implemented corrective measures, and the effect was visible in FY22. India's successful vaccination campaign, combined 
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with relevant revisions to its strategy, proved useful in the third wave, which had less of an economic impact. FY22 ended 

on a high note, with the Indian economy growing 8.7% (real GDP), and 19.5% (nominal GDP) for the year. 

Chart 1.6: India - Real GDP and real GDP growth (annual percentage change), value in INR trillion, 

growth in %, FY16-FY26E 

 

The outlook for FY23 is also positive, with the Indian economy expected to grow by 7.0% (real GDP) and 15.4% (nominal 

GDP). The government has implemented a slew of measures to get the economy back on track. Through various policy 

initiatives such as Atmanirbhar Bharat, PLI schemes and so on, there is a strong emphasis on the growth of the domestic 

manufacturing sector. These initiatives will assist the economy in achieving medium-term stable growth (CAGR) of 

approx. 6.7% (real GDP) and 10.0% (nominal GDP) by FY26. 

Chart 1.7: India - Nominal GDP and nominal GDP growth (annual percentage change), value in INR 

trillion, growth in %, FY16-FY26E 

 

The government has also indicated that, eventually, privatisation will take place across all industries, barring a few strategic 

segments. The announcement in the FY22 budget on the privatisation of a few public sector undertakings is expected to 

boost private sector participation in the industry. Favourable business environment, liberal FDI norms, constantly 

improving ‘Ease of Doing Business’ rankings, enormous consumer base and rapidly improving digital infrastructure are 

some of the key factors that will drive investment in India in the coming years. 
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B. Sectorial share of Gross Value Added (GVA) 

Chart 1.8: India - Gross value added (GVA) at basic price by economic activity, value in INR trillion, 

FY16-FY22 

 

According to the most recent estimates, the GVA increased by 8.1% in FY22 (compared to a decline of 5.2% in FY21). 

This performance is primarily attributed to improvements in the agricultural and manufacturing sectors. GVA in most 

sectors have surpassed pre-COVID levels in FY22 showing a double-digit growth. As per the first advanced estimates 

announced by RBI, the Y-o-Y growth in real GVA at basic prices, in FY23 is expected to be 6.7%. One of the key reasons 

for the anticipated growth of GVA in FY23 is the country’s focus on the manufacturing sector. Indian manufacturing 

sector’s contribution has increased from 16% to 18% in the past 10 years buoyed by initiatives like the” Make in India” 

and sector specific initiatives that aim to make India a global manufacturing destination.  

C. Consumer Price Index (CPI) and Inflation rate 

Chart 1.9: India - Consumer price index (CPI) and inflation rate, index in no., rate in %, FY16-FY26E 

 

Inflation has been trending lower since FY17, a positive sign for the consumption economy since customers can then 

afford to purchase more products, providing the necessary fuel to the manufacturing sector. However, inflation rate has 

since almost doubled. Rising inflation has been emerged as a key macroeconomic concern in the recent months with prices 

of almost every commodity has touched new heights. Going forward, the trajectory of inflation will be governed by 

multiple factors such as global commodity prices, crude oil prices etc.  
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In the face of weak consumer demand, the RBI has, as usual, struck a balance between managing growth and inflation. In 

the current fiscal year, the RBI has increased the repo rate by 225 basis points. In May 2022, the repo rate was 4.0% and 

was revised every two months; in February 2023, the most recent revision brought the report rate to 6.5%. The central 

bank remains committed to sustaining growth while maintaining inflation within the target range. As the market is 

completely open, consumer spending had moved back to pre-pandemic levels, reducing demand for products, and therefore 

relieving some inflationary pressure on the goods side. However, the Russia-Ukraine war, increasing crude oil and food 

prices, have forced the RBI to revise its inflation estimates to 6.9% in FY23. These levels remain above what the RBI's 

targeted inflation rate was to be. This rate is expected to go back to RBI's anticipated range as the monsoon progresses, 

and this will be essential in controlling food inflation. The weakening rupee continues to pose a threat to inflation in the 

near term. However, inflation is expected to be moderate, and in the medium to long term, it is expected to stabilise at 

around 4.1%. 

D. Index of Industrial Production (IIP) 

Chart 1.10: India - Index of industrial production based on sector, index in nos., FY16-FY22 

 

Investment activity was sluggish in FY21 due to the pandemic, with project completions being pushed back and industrial 

activity remaining sluggish during this period. In FY22, industrial output growth returned to positive territory, owing 

primarily to a low base effect and strong performances by the manufacturing, mining, and power sectors. The 

manufacturing sector accounts for roughly 77% of the IIP. Manufacturing firms reported increased output, order books, 

and employment in FY22. The availability of finance from banks, internal accruals, and foreign sources also improved 

during the fiscal. The subsequent relaxation of restrictions has also had an impact on growth. Since June 2021, there has 

been an increase in industrial activity, which continued to gain traction through FY22. As predicted by RBI, the business 

confidence improved from 97 in 2021 to 104 in 2022 (Source: OECD- Organisation for Economic Co-operation and 

Development). Furthermore, there are signs of increased consumer activity on the ground.  

CHAPTER 2 - GLOBAL ELECTRONICS AND EMS INDUSTRY 

Global electronics industry 

Overview of global electronics industry 

The electronics market encompasses electronic products, electronic design, electronic components, and electronic 

manufacturing services. The electronics industry, which has historically been a high-growth sector, contracted by 3.4% in 

CY2020 due to decline in private spending induced by COVID-19. The market rebounded in CY2021, as restrictions were 

lifted, and the market grew by 9%, exceeding pre-pandemic levels. 
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The global electronics industry was valued at USD 2,494 billion in CY2021. As per Frost & Sullivan analysis, the industry 

is expected to grow at a CAGR of 4.9% to reach USD 3,168 billion by CY2026. Some of the critical factors driving this 

growth are increasing disposable income, higher internet penetration, inclination of the youth towards next gen 

technologies, emergence of e-commerce etc.  

Chart 2.1: Global electronics industry size, value in USD billion, growth in %, CY2016-CY2026E 

 

Per capita consumption of electronics in major economies 

Globally, per capita electronic consumption is increasing and is currently USD 324. Per capita consumption is the highest 

in North America and Europe and increasing rapidly in major economies such as the US, Europe, China, and India, driven 

by the growing adoption of wireless connectivity for several electronic devices. Increasing investments in Research and 

Development (R&D) in consumer electronics and technological advancements, coupled with the growing popularity of 

wearable electronic devices, are also driving the market. 

Per capita consumption of electronics in India is only USD 78, 1/4th of the global average. Domestic electronics 

consumption is increasing rapidly because of urbanisation and the adoption of electronic products in Tier 2 and Tier 3 

cities. Also, factors such as the economy's stable growth outlook, the digital India program, rising disposable incomes, 

changing lifestyles, the emerging work-from-home culture, the expansion of organised retail to Tier 2 and Tier 3 cities, 

improved electricity and internet infrastructure will provide additional impetus to the industry. Between FY16 and FY22, 

the country's electronics consumption grew by 14.5%. 

Chart 2.2: Per capita consumption of electronics in major economies, value in USD, CY2021 
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Electronics manufacturing contribution to GDP for major countries 

Chart 2.3: Electronics manufacturing contribution to GDP for major countries (USA, China, India), 

contribution in %, CY2021 

 

At present, China is leading in the electronics manufacturing contribution to GDP at 7.4%, as many of the leading global 

manufacturers are having a presence in China. However, issues like rising labour costs, costs of electricity and natural gas 

have reduced the competitive advantage of China. Consequently, it seems likely that a sizeable chunk of the electronics 

manufacturing in China may move out to countries such as India, Vietnam, etc., which are relatively more conducive to 

manufacturing at present. In the United States, the electronics manufacturing industry is very important to the national 

economy, accounting for 1.6% of GDP and 0.7% of jobs. The electronics sector in India contributes to around 2.7% of 

GDP. With the increasing focus of the government on domestic manufacturing of electronic components in the country, 

the electronics sector will see its contribution to GDP increase to around 4.7% in 2026. 

Electronics manufacturing split between in-house and EMS 

Electronics manufacturing has been divided into two categories: products that are produced in-house by OEMs and those 

that are produced by the EMS companies. Currently, in-house electronic manufacturers account for approximately 65% 

of the total electronics market, which is a significant contribution. However, in recent years, the involvement of EMS 

players has expanded significantly, making the job of OEMs easier to manage. 

Chart 2.4: Global electronics manufacturing market - Split between in-house and EMS, value in USD 

billion, CY2016-CY2026E 
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Electronics market segmentation by end-user industries 

Chart 2.5: Global electronics market - Segmentation by end-user industries, value in USD billion, split 

in %, CY2021 

 

Mobile Phone - Mobile phones have emerged as an important commodity in today's world and the segment commands a 

market worth more than USD 600 billion in CY2021. Increased internet penetration and the expansion of the global 

economy have resulted in a greater use of smart phones. According to Frost & Sullivan, the potential new markets in 

Africa, Asia, and Latin America will be the future growth engines of the global mobile phone market, with a growing 

appetite for entry-level, low-cost, and medium-range smart phones.  

Consumer Electronics and Appliances - It is the second largest segment in the electronics market, with a contribution 

of nearly 21% of the total market. The COVID-19 pandemic sparked a sharp increase in sales in many sectors of the 

consumer electronics market in CY2021. The upward trend in demand for consumer electronics is expected to continue in 

CY2022, fuelled by the strong demand for devices to have better features. OEMs are supplying to both premium and mid-

range consumer appliances to meet rising demand and increase revenue. In addition, there is a growing demand for 

advanced and innovative technologies in this category. 

Automotive - It is the third largest sector in the end-user industry. Post pandemic, manufacturers have shown more 

resilience, relying on new models, technology, and sustainable behaviours, especially in the electric vehicles (EVs). New 

business models and investments in charging infrastructure have boosted the market's growth. In CY2021, new players 

and digital solutions rocked an existing ecosystem, changing how automobiles were bought and sold.  

Industrial - Industrial electronics is another key segment that has influenced the market to a great extent. Sharp price 

rises, supply chain woes, and labour cost shortages have been putting the squeeze on numerous manufacturers and 

aggressively cutting down on their margins. For the majority, this could be the start of a period of rising pass-through 

costs, resulting in higher final product prices.  

Telecom - The Telecom and Networking Products industry is primarily comprised of telecom service providers, telecom 

equipment manufacturers and suppliers, and passive infrastructure providers. The advancement of 5G is expected to drive 

the market in the future. Furthermore, the work-from-home market has created a dependency for the telecom industry, 

which has become more deceptive.  

IT hardware - The IT hardware market encompasses all physical components that include computing hardware (desktop 

PCs, notebook PCs, tablets, adaptors, and workstations), majorly produced in China. As the pandemic began two years 

ago, it catapulted numerous organisations into the future, rapidly fast-tracking digital transformation and work 

environments transformed overnight as remote work became normal and market demand grew.  
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Medical - The digitalization of medical devices will continue, and OEMs are digitalizing their devices and operations 

(sales, marketing). This trend is also making a mark by pushing medtech to deliver value for providers and patients with 

devices and digital data. The adoption of minimally invasive surgery techniques, the rising adoption of surgical robots, 

and the gradual shift of some procedures to outpatient settings will continue to drive the uptake of some medical device 

categories, including consumables. 

Aerospace and Defence (A&D) (as part of others category) - Across the globe, A&D organisations are rapidly adopting 

various digital technologies. As a result of stringent regulatory standards, supportive government policies on the nation's 

security policies, and rising government spending, the defence electronics industry is experiencing revenue growth. Rising 

military spending and geopolitical tensions among countries are two major market trends driving demand for this market. 

Defence OEMs are aware of the upward trend and are expanding their product offerings through in-house development or 

strategic partnerships. 

Clean Energy (as part of others category) - As part of the UN Climate Change Conference (COP26), the EU and the USA 

announced their commitments to become carbon neutral by 2050, while China and India, the 1st and 3rd largest carbon 

emitters globally, have planned to become carbon neutral by 2060 and 2070, respectively. It has led to a growing need for 

the development of safer alternative and efficient energy solutions. Supporting the transition to a greener future, electronic 

manufacturers are providing customised solutions to clean energy (solar, wind and other renewable), especially in products 

such as battery management system, solar inverters and chargers, etc. 

Lighting (as part of others category) - The lighting industry is booming globally as a result of the transition from traditional 

lighting to LED lighting, which can help users realise energy efficiency while also improving experience and comfort. As 

the Internet of Things (IoT) gains traction, lighting companies that have reached a revenue plateau are focusing on offering 

smart lighting.  

Global semiconductor manufacturing market 

Semiconductor is by far the largest segment and the bellwether of the wider component market. Semiconductors are a vital 

element in the modern-day electronics, making up an imperative component of many regularly used electronic devices 

including smartphones, tablets, and PCs, basically all modern devices that many of us are extremely dependent.  

Some of the upcoming Capex investments in semiconductors include: 

• In March 2022, Intel announced the first phase of plans to invest up to EUR 80 billion in the EU over the next decade 

across the entire semiconductor value chain. It announced plans to invest an initial EUR 17 billion in a front-line 

semiconductor fab mega-site in Germany, a new R&D and design hub in France, and R&D, manufacturing, and 

foundry services in Ireland, Poland, Italy, and Spain. 

• In January 2022, Taiwan Semiconductor Manufacturing Company (TSMC) announced a capital spending plan of 

USD 40 to 44 billion for 2022, considering its massive new fab construction plans. According to TSMC, 70% to 80% 

of capex will be used for advanced node technologies (7nm and below), 10% to 20% for specialty technologies, and 

10% for advanced packaging. 

• In August 2021, Samsung Electronics announced USD 205 billion in terms of capex spending to bolster its 

semiconductor and biotech business segments. Around USD 146 billion of the funding will go toward developing the 

advanced process technology and expanding the Samsung’s foundry business to new applications in the artificial 

intelligence and data centre. 

In CY2021, revenue from the global semiconductor industry amounted to USD 595 billion. Looking ahead to CY2023, 

some of the key factors, such as strong consumer electronics demand, price increases, and product mix, are expected to 

moderate as final demand growth normalises and new production capacities come online at a rapid pace. The market is 

expected to grow at a CAGR of 9.5% till CY2026. 

Semiconductor companies are typically concentrated in high-value-added, high-margin product markets. Taiwan, South 

Korea, China, Japan and Singapore are leading manufacturing hubs. Till 2020, 81% of the semiconductor contract 

manufacturing was based in Taiwan or South Korea. Taiwan also has ~22% of global semiconductor wafer capacity.  
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Supply chain shortages hit virtually every industry, but it is the microchip shortage that had the biggest impact. During the 

pandemic shut down, key chip production plants in Asia and the ports got overwhelmed, and the ripple effect was felt 

across the globe. The European Union, The United States and China have all committed to increase their semi fabricating 

capacity to avoid shortages and increase national security. 

Chart 2.6: Global semiconductor market, value in USD billion, growth in %, CY2016-CY2026E 

 

Global EMS industry 

Overview of global EMS industry 

The global EMS market traditionally comprised of companies that manufacture electronic products, predominantly 

assembling components on Printed Circuit Boards (PCBs) and box builds for OEMs. Today OEMs are seeing more value 

from EMS companies, leading to involvement beyond just manufacturing services to product design and developments, 

testing, and aftersales services (repair, remanufacturing, marketing, and product lifecycle management).  

Chart 2.7: Evolution of global EMS industry, 1980 to 2020  
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The EMS market was established more than five decades ago to execute manufacturing designs from government, defence, 

and research institutions. As the years progressed, the EMS market grew to support the demand that exceeded 

manufacturing capacity of the OEMs. By mid 1990s, OEMs started outsourcing PCB Assembly in large scale. By the end 

of 1990s and in the early 2000s, several OEMs sold their assembly plants to the EMS players. A wave of partnerships 

followed as the more cash-rich EMS companies started buying the existing plants and the smaller EMS companies to 

consolidate their position in the global market. 

Chart 2.8: Global EMS industry market size, value in USD billion, CY2016-CY2026E 

 

With the demand for the novel features and products growing up in recent years, manufacturers are turning towards more 

sophisticated technical solutions to streamline their manufacturing. The global EMS market was estimated at USD 880 

Billion in 2021 and is expected to reach USD 1,145 Billion in 2026 at a growth rate of 5.4%. The global EMS market 

witnessed a period of steady growth till 2018, due to increased outsourcing activities from OEMs and increasing electronics 

content. The EMS market grew marginally in 2019 due to a slowdown in global automotive sales, supply chain issues 

caused by increased trade tensions between the US and China, and finally the COVID-19 pandemic, which further 

impacted the EMS industry in CY2020 with a 3.4% decline, but certain factors favoured the industry, allowing it to resume 

growth at 9.5% in CY2021. These are – a) the pent-up demand created by the need for life-sustaining medical devices; b) 

the work-from-home economy, which created demand for smartphones, tablets, and laptops; and c) the push for climate 

change, which created demand for Digitalization or Digital software/products/solutions that can track, monitor, measure 

and verify sustainability initiatives. 

Value chain by business models 

Business models of Indian EMS companies can broadly be classified under four categories. 

1. ODM model 

2. EMS model 

3. Job work 

4. After-sales service 

ODM (Original Design Manufacturers) model - Under this, EMS companies design products as per the specifications 

provided by the OEMs. EMS companies then source components, carry out fabrication and assembly, test the final product, 

and also undertake logistics and after sales services related activities. This model helps EMS companies have deeper and 

long-term relations with the OEMs. This is a high margin business and comes at a premium for good designs. 

EMS (Electronic Manufacturing Services) model - At present, this model is widely followed in India. Under this, OEM 

provides designs and specifications to the EMS companies. EMS companies source components manufacture / assemble 

components and supply the finished product back to OEMs.  
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EMS companies are gradually adding capabilities to offer ODM or JDM (Joint Design Manufacturing) services. 

Increasingly, OEMs are preferring engagement on ODM / JDM basis. This is win-win situation as EMS companies can 

earn higher margins while OEMs can focus on expansion activities. 

Job Work - This business model is followed mostly by the small and micro-EMS companies. Under this OEMs provide 

design and also source components while, EMS companies perform only assembly activities, and are typically a low 

margin business. 

After-sales service - After-sales service is an important activity which helps the companies to build long-term brand image 

and brand loyalty. Globally, EMS companies are offering end-to-end services including after-sales service. This is a 

nascent business for Indian EMS companies and is gaining traction. 

Range of services offered by EMS companies 

Chart 2.9: Range of Services offered by EMS companies, global, CY2021 

 

Design services and solutions: Design services include multiple associated actions that occur after determining the 

customer's specific requirements and before manufacturing or at the beginning of an assembly. OEMs generally conduct 

research with the product users, experts and market participants to understand needs and expectations of the market and 

then set out feature requirements for the products to be designed. The EMS Company based on inputs from the OEMs 

creates conceptual design and the same is shared with the OEMs for inputs and approvals.  

Prototyping: The next step is to create a Proof of Concept (POC) to demonstrate that concept of design, actually functions. 

Post that, once design for manufacturability, design for testing and design for servicing are established, prototypes are 

made to make sure that the product will serve its proposed purpose after it is manufactured as a part of a bigger production 

run.  

Testing services: Testing is an essential element across the entire EMS value chain. EMS companies which are capable 

of designing test solutions for both at PCBA level and at the end of line product testing, including functional testers and 

fixtures are preferred by the OEMs.  

PCB Assembly: At the heart of the electronics industry is Printed Circuit Board or PCB. A PCB with components mounted 

on is called an assembled PCB and the manufacturing process is called PCB assembly or PCBA for short. PCB assembly 

is a major activity and normally outsourced to EMS companies. Out of overall PCBA demand in India, approx. 80% 

demand is met through importing or domestic manufacturing of Bare PCBs and then local assembly in India. Rest of the 

PCBA demand is met through imports. 

Box Build: In this, an OEM outsources complete product manufacturing to an EMS company, which manufactures the 

final product, adds the OEM’s logo, and dispatches it to the OEM’s warehouse for selling. This model is largely used in 
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high volume low margin (HVLM) type of products such as mobiles, computer hardware and industrial segments. Box-

Build assembly requires integrated infrastructure for doing major processes in-house by the EMS companies. 

Aftersales Service (Repair and Rework): Aftersales currently accounts for 7.1 % of the EMS market revenue. The 

demand for repair and remanufacture is not high, because majority of electronic products (such as mobile phones, tablets, 

computers, laptops) do not necessitate repair or remanufacturing and are focused more on replacement. Niche verticals 

like aerospace and defence, railways and high-end electronics segment is opening up to accept third-party repairs due to 

high cost of equipment and re-design which provides immense potential for this segment. 

The United States and Europe continue to dominate R&D and intellectual property (IP) ownership of related work. In 

terms of manufacturing/ system assembly, India has an established set-up. Many EMS providers are slowly evolving to 

offer complete design services apart from contract manufacturing. This acts as a win-win situation for both EMS players 

as well as OEMs.  Avalon’s experience in offering EMS services across product and industry verticals for customers 

globally for several years serves as an entry barrier in the industry for any new entrants. Avalon provides PCB design and 

analysis services through its subsidiary Sienna Ecad, which is an advantage in addition to its current offerings. 

EMS market segmentation by services 

Chart 2.10: Global EMS market - Segmentation by services, value in USD billion, CY2021 and CY2026E 

 

Large EMS companies who have mastered the art of manufacturing and assembly, are now trying to move up the value 

chain and planning to offer additional services such as Design, Testing and Sourcing of components - In short, the industry 

is moving from Original Equipment Manufacturing (OEM) to Original Design Manufacturing (ODM). The share of ODM 

business is likely to increase from 9.8% in 2021 to 13.1% in 2026. 

EMS market segmentation by major geographies 

China leads the global EMS business with 46.7% share in 2021. It is a global leader due to operational cost benefits, 

availability of a large number of highly skilled personnel, infrastructure, logistical advantages, and proximity to the largest 

end-user base across all end-user verticals. However, post COVID-19, many global electronics manufacturers are 

contemplating on China + 1 strategy and looking for alternate manufacturing locations for exports, creating tremendous 

investment potential for countries like Vietnam, India, and Philippines etc. 

North America is a leader in adopting next-generation technologies and devices. In the next five years, demand for EMS 

will be driven by a rise in electronic device demand, a well-established EMS infrastructure, and evolving government 

policies that encourage local production. The EMS industry is poised for a robust growth over the next five years. The 

EMS market in the United States was around USD 140 billion in CY2021, and it is expected to grow at a CAGR of 6.1% 

to USD 188 billion by CY2026. 
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The EMS sector is a sizeable industry globally and in India; India is expected to grow at a significant pace. There is a 

strong push from the government to make India an ideal location for electronics manufacturing in the region. Under the 

National Policy on Electronics (NPE), India announced various programmes in 2019, including EMC 2.0, to enhance the 

infrastructure of electronics manufacturing and offer incentives to manufacture more products that promote the industry 

in India. The PLI programme, which benefits electronics manufacturing firms, was introduced in 2020. In the southern 

state of Tamil Nadu, in Chennai, an electronic manufacturing corridor is being built. The EMC Smart City investment in 

Greater Noida is planned at USD 162.7 million. Kaynes, Jabil, Dixon, Bharat FIH, Flextronics, SFO, Elin, Rangsons, and 

Centum are among the companies that have invested in manufacturing capacity as a result of ‘Make in India policy’ efforts. 

The Govt. has recently come up with incentive scheme for the development of semiconductors and display manufacturing 

ecosystem in India – this includes Semiconductor and Display Fabrication, Semiconductor Laboratory (SCL), Compound 

Semiconductors/ Silicon Photonics/ Sensors, including MEMS (Micro Electro Mechanical Systems), and Semiconductor 

ATMP (Assembly, Testing, Marking and Packaging) / OSAT (Outsourced Semiconductor Assembly and Testing) Units 

and Semiconductor Design companies (Design Linked Incentive/ DLI). In CY2021, India's EMS market was estimated at 

around USD 20 billion with a market share of 2.2%, and it is expected to grow at a CAGR of 32.3% to USD 80 billion 

with a market share of 7.0% by CY2026. 

Chart 2.11: Global EMS market - Segmentation by major geographies, value in USD billion, split in %, 

CY2021 and CY2026E 

 

Chart 2.12: Global EMS market - Segmentation by major geographies, value in USD billion, CY2016 - 

CY2026E 
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EMS market segmentation by B2B and B2C 

Chart 2.13: Global EMS market - Split between B2B and B2C, value in USD billion, CY2016-CY2026E 

 

The EMS market is also segmented into B2B and B2C segments. Mobile phones and CEA, which are high volume and 

low margin products are entirely B2C, whereas segments such as automotive are mostly B2C, with a few B2B sub-

segments (for example, railways). Industrial and information technology are two industries that fall under the purview of 

the pure-play B2B segment. The B2C market was valued at USD 556 billion in 2021 and is expected to maintain its 

dominance, reaching USD 716 billion in 2026, at a CAGR of 5.2%, while the B2B market is not far behind. In 2021, the 

B2B market was valued at USD 324 billion, and it is expected to grow to USD 429 billion by 2026, at a CAGR of 5.7%. 

HVLM (High Volume Low Margin) is a model used by companies that manufacture significantly or highly automated 

consumer electronics, computers, and communication devices. Electronics assembly manufacturers in aerospace and 

defence, industrial electronics, and the medical industry frequently use an LVHM (Low Volume High Margin) operating 

model. The B2B segment primarily caters to high value products in some of the key segments such as telecom, industrial, 

automotive, medical, aerospace and defence, which are driving the market for this segment majorly and will help for faster 

growth. An increase in the number of connected devices and data bandwidth will drive data centre expansion and upgrade, 

increasing revenue opportunities for EMS providers. In the EMS market, power, clean energy, railways, aerospace, 

medical, etc. are long lifecycle industries. Continuously rising capex investment in the industrial sector, combined with a 

strong growth push, will keep the forecast period's high growth momentum intact. 

EMS market segmentation by end-user industries 

Mobile phones, IT hardware and IoT: are some of the key segments with a significant share of the global EMS market. 

IoT, which is part of CEA, is gaining in popularity as the number of internet users and smart device use rises. Similarly, 

products such as BLDC motors, inverters and other specific product categories are also gaining importance.  

Consumer electronics and appliances (CEA): The segment had a consistent performance in the last few years, which is 

aided by growth in advanced economies and developing countries. EMS companies have also profited from rising 

consumer spending and technological improvements. Rising demand for smart solutions will fuel future growth. 

Furthermore, OEMs and EMS manufacturers are progressively supplying both premium and mid-range appliances in order 

to meet the growing demand for both product categories and increase revenue. 

Industrial electronics: is another important market, which is primarily divided into power and automation. Leading 

manufacturers adding new applications into their portfolio by partnering with niche application providers. With the 

emergence of the new applications, there are several opportunities for power electronic devices such as transformers, 

chokes, and inductors. Many electronics applications are concerned with the control and operation of heavy machinery. 

Energy meters/smart meters and industrial machineries are the key products, accounting for a sizable market share. 
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Medical electronics are a key revenue opportunity in the EMS market. Though COVID-19 has created a surge in demand 

for EMS in this vertical, it is important to carefully assess the demand level for longer terms.   

Aerospace and defence: A&D is relatively small but a key revenue contributing segment. OEMs perceive EMS providers 

as a strategic solution partner, as it gives them an average savings of 10% to 15%. In the next few years, apart from cost, 

A&D OEMs will consider EMS providers' expertise in advanced technologies as a key partnership factor in boosting EMS 

revenue. Aerospace development typically presents several challenges compared with other industry segments due to high 

tolerance requirements and difficulty of working with materials such as cobalt, nickel and titanium alloys. Due to strict 

engineering and quality requirement in the aerospace industry, supplier onboarding and development is characterized by 

the need for quality systems for special process and traceability documentation for materials. Product development in this 

industry is characterized by long lead times as a number of approvals and audits are typically required before finally going 

into production. To penetrate the aerospace segment, companies must invest significant time, efforts, and resources. 

Further the development skill for this segment often follows a long-time cycle with a continuous learning curve.  

Mobility: is one of the key growth opportunity verticals for EMS providers in the next 5 years, due to the technology 

transformation currently underway with autonomous cars development and electric car commercialization activities. 

Moreover, the rapidly growing electronics content will accelerate the growth of EMS revenue from this vertical. In the 

long term, the industry is likely to benefit from the global market. Long lead time for customer acquisition, onboarding, 

prototyping, OEM approvals and production, coupled with the criticality and requirement for high reliability anti-collision 

signalling systems, there are significant barriers to entry for railway projects.  

Clean energy: A more sustained growth opportunity is likely from this segment. The on-going global climate change 

policy with an emphasis on increasing the contribution from green energy directly impacts the demand for EMS from solar 

and wind-energy companies. EV is one of the key growth opportunity verticals, due to the technology transformation 

currently underway with autonomous cars development and EV commercialization activities. Moreover, the growing 

electronics content will accelerate the growth of EMS revenue from this vertical.  

Chart 2.14: Global EMS market - Segmentation by end-user industries, value in USD billion, CY2016-

CY2026E 

 

Drivers and Challenges for the growth of Global EMS industry 

Key Drivers for the growth of Global EMS industry: 

• Technological advancements: The development of new manufacturing technologies and the emerging end-use 

sectors, such as the Internet of Things, are expected to boost demand for the EMS industry. Major manufacturers 

are strengthening their R&D investment in order to differentiate their products and attract new end-use 
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applications. The rising popularity of smart home devices in developed nations such as the United States and 

European countries raises very high expectations for EMS companies. In the United States, companies provide 

electronic manufacturing services that include developing optoelectronics, radio frequency and wireless devices, 

and microelectronics devices for the rapidly growing smart home sector. Key market participants are focusing on 

increasing production volumes by combining cloud computing, artificial intelligence, big data analysis, and 3D 

printing to produce connected devices for smart homes. 

• Greater emphasis on Vehicle electrification: The EV market will be the most lucrative in the automotive 

industry over the next decade. With an ever-increasing electronic content in each car, energy-related modules and 

sub-assemblies, as well as charging infrastructure, which requires an overall ecosystem; it is a paving out major 

potential for EMS firms to enter this fast-developing industry and serve the leading EV manufacturers. As the 

number and complexity of PCBAs in electric vehicles are significantly higher than in typical ICE vehicles, this 

growth represents a huge potential for EMS businesses to offer electronic manufacturing and mass production 

services to automakers.  

• Technological upgrade of facilities: EMS companies are investing in the technological up gradation of their 

facilities by adopting digitization and industry 4.0 concepts. This will improve productivity and capacity, thus 

acquiring the capability to get more contracts. A majority of the market participants are progressing in this 

direction; hence, this factor will evolve into a significant driver in the mid to long-term. 

• Product development activities: The dependence created by electronics in product development activities across 

all verticals will turn out to be a significant driver for EMS, especially in consumer electronics and automotive 

segments, where new devices and systems are being developed. As the electronic content increases, the volume 

of manufacturing will increase, driving the market.  

Challenges / market restraints hindering the growth of Global EMS industry 

• Presence of market participants is high: The existence of a high number of market participants in all areas 

results in competitive pricing, which reduces market revenue potential. Despite the fact that the market is seeing 

a number of mergers and acquisitions, Frost & Sullivan does not foresee a substantial beneficial impact. 

• Moderate operating margins: Many of the market participants face challenges with respect to the operating 

margins. In the EMS industry, profit margins can be low to moderate, depending on the model and industries 

served. A low operating margin is viewed as an impediment to growth, considering the impact it can create on 

expansion plans. 

• Complex structure and delay in supply chain: Manufacturing businesses must adhere to global standards since 

they rely on a wide range of suppliers, both local and international. The operational constraints are compliance 

with rigorous government and industry regulations, as well as the concern of traceability. It is fairly uncommon 

for a product's components to traverse across several continents before reaching the market. Supply chain delays 

causing shortage of components are likely to impact the revenue in the short term. Overall, the impact of 

transformation is very low in the mid and long terms. 

• Shortened product lifecycles and uncertain demand: Customer preferences and interests continue to evolve at 

a breakneck pace. An active new product launch procedure is required for EMS companies. A collaborative effort 

across different sections is required to launch the items on schedule while fulfilling quality and volume objectives. 

Production is always based on the customer demand, which can be both unstable and cyclic. If demand falls, 

companies must have a strategy in place. for the idle raw materials or machinery. EMS companies such as Avalon 

Technologies Ltd. are better insulated from such factors as they are focused on B2B industries with long product 

life cycles. 

• Regulations and Violations of IP: Local stringent laws and trade pricing are having an influence on the EMS 

sector, driving OEMs to build in-house manufacturing capabilities. In addition, an increasing number of cases on 

infringement of intellectual property rights are posing a serious threat to EMS companies. 
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PCB assembly market opportunity 

Chart 2.15: Global PCB assembly market, value in USD billion , CY2016-CY2026E 

 

PCBA is at the core of every electronic device like mobile phones, computers, tablets, routers, televisions, washing 

machines, refrigerators and air conditioners. Furthermore, PCBAs constitute a substantial portion of the cost of an 

electronic device, ranging from 10% to 50% of the bill of materials. Considering the cost implications and their universal 

use in the electronic devices, the development of the manufacturing capabilities for PCBA is a must for a complete 

electronics manufacturing ecosystem. The PCBA market was valued at USD 590 Billion in 2021 and is expected to reach 

USD 740 Billion in 2026. The market is expected to grow at a CAGR of 4.6% till 2026. 

Key players in the Global EMS industry 

The global EMS market accounts for 35% of the total electronics industry. The EMS market has grown steadily over the 

last few years, owing to increased sales of mobile phones, consumer electronics, and IT products. OEMs' widespread use 

of contractual services is fuelling this growth.  

 

Chart 2.16: Operating revenue and market share of top 15 global EMS companies, value in USD billion, 

CY2021 
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Chart 2.17: Summary Financials of top 15 global EMS companies, CY2021 

 

The global EMS market is addressed by more than 1,000 players. However, the top 10 players contribute to 53% of the 

market. Hon Hai Technology (Foxconn Group) is the market leader, accounting for nearly 24% of the market in 2020 and 

4.8x times larger than the nearest competitor. Pegatron, Quanta, Compal Wistron, Jabil and Flex are some of the leading 

players in the EMS market. Apart from the top 10 players, Continental, Wabtec (Faiveley), TMEIC, Cummins, Robert 

Bosch, Trimble Mobility Solutions, Kyosan and Collins Aerospace are major OEM’s who outsource manufacturing to 

EMS players in their respective industry segments. 

 

 

 

Chart 2.18: Profile of top 15 global  EMS companies, CY2021 

 



27 
 

 

 



28 
 

CHAPTER 3 - NORTH AMERICAN ELECTRONICS AND EMS INDUSTRY 

North American electronics industry 

Overview of North American electronics industry 

The electronics industry is one of the major revenue generators in the North American market. In comparison to other 

regions, the electronics industry in North America is a mature market with a long history of innovation. Within North 

America, the United States leads this industry in terms of total market share, followed by Mexico and Canada. The 

electronics manufacturing sector in the US, directly contributes to 1.6% of the U.S. GDP and 0.7% of the U.S. jobs. The 

electronics industry is growing steadily, aided by economic growth and rising market demand. According to Frost & 

Sullivan estimates, the North American electronics industry was valued at USD 520 billion in CY2021. The market is 

expected to grow at a CAGR of 4.4% to reach USD 645 billion by CY2026. Due to the desire to cut costs, large 

manufacturers have been confined to overseas locations for the reduced labour costs. However, global economic conditions 

are gradually changing that advantage, making manufacturing in North America more cost-effective.  

Chart 3.1: North American electronics industry market size, value in USD billion, growth in %, CY2016-

CY2026E 

 

Electronics market segmentation by end-user industries 

Consumer electronics – Consumer electronics dominates the overall North American electronics industry due to the 

increased adoption of a broader range of consumer electronics. Following the pandemic, the market is expected to recover 

due to rising demand for smartphones with 5G technologies, rising per capita disposable income, smart home automation 

and new product innovations. The development of artificial intelligence (AI) and the Internet of Things (IoT) in the ICT 

sector are also expected to spur growth in the North American electronics industry.  

IT hardware – The IT hardware market which includes laptops, desktops, tablets, storage devices and computer 

accessories, is already quite large in North America. Laptops/ notebooks have a wide range of applications, ranging from 

business, education and entertainment.  

Telecom – With rapid digitization promoting advanced communication infrastructure and devices, the telecom equipment 

market in North America is experiencing an impressive growth. The key growth drivers are increasing smartphone 

penetration and widespread use of wireless communication. To support the 5G wireless technology, there is an increasing 

need for significant investments to expand the current fibre optic infrastructure. To increase wireless capacity, service 

providers are upgrading their network infrastructure.  
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Automotive – The automotive electronics market in North America is anticipated to experience substantial growth owing 

to the high level of automotive manufacturing and the presence of automotive electronic component manufacturers like 

TRW Automotive, Robert Bosch GmbH, Continental Corporation, and Autoliv Inc. Also, the emerging electric vehicle 

(EV) ecosystem in North America provides lucrative growth potential. Advances in sensor technology that enhance 

navigation and object detection, advanced braking systems, image processing algorithms, and machine vision have created 

opportunities for automotive manufacturers to explore a wide range of solutions.  

Industrial – North America remains one of the largest industrial electronics markets due to its large manufacturing 

installed base, presence of established companies, high level of technological development, and modern and robust 

communications infrastructure. Industrial segment includes products across power and automation sector. 

Medical – As the healthcare sector adapts to the changes induced by the COVID-19 pandemic, the North America medical 

devices industry is undergoing a major transformation in terms of business models, technology adoption, and care delivery 

approaches, among other areas. While home healthcare services are gaining momentum, connected care continues to play 

an important role. Medtech OEMs are investing heavily in R&D and launching new devices to pandemic-related demands. 

Major electronics in medical business includes MRI, X-Ray, Ultrasounds, etc. and Patient Aids include hearing aids and 

pacemakers, etc. 

Clean Energy (as part of others) – Sustainable energy sources like Solar, Wind, and Hydro would fall under clean energy 

segment. PV modules, Solar Photovoltaic System, Battery Management system, carry and static chargers, controllers 

would be the most prominent product categories that would come under this segment. 

Chart 3.2: North American electronics market - Segmentation by end-user industries, value in USD 

billion, growth in %, CY2021 and CY2026E 

 

Electronics market split between domestic production, imports and exports 

In CY2021, the domestic production of electronics in North America was valued at USD 342 billion. The market is 

expected to grow at a CAGR of 4.2% till CY2026 to reach a market value of USD 420 billion. The North American 

electronics manufacturing industry has evolved over the years, and it is now strongly linked with the success of upstream 

suppliers. In particular, the U.S. electronics manufacturing sector is an important intermediary supplier for other key 

industries. The manufacturing industry in North America has benefited from skilled labour force, advanced technology, 

and pro-business policies. Mexico is an important location for low-cost manufacturing, which results in a high proportion 

of assembly revenue being exported. 

Imports in North America contribute to nearly 34% of total electronics market in CY202, while exports contribute to 15% 

of the total electronics market. China, Mexico, and Canada are the top three export destinations for U.S. electronic 

products, accounting for over 30% of total exports. 
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Chart 3.3: North America electronics market - Split between domestic production, imports and exports, 

value in USD billion, growth in %, CY2016-CY2026E 

 

Domestic electronics production market split between in-house manufacturing and EMS 

Chart 3.4: North America domestic electronics production market - Split between in-house 

manufacturing and EMS, value in USD billion, growth in %, CY2016-CY2026E 

 

North America has a strong manufacturing capability in areas such as telecommunications, aerospace, automotive, and 

medical equipment. This is due to a preference for suppliers with expertise in low-volume, high-complexity products. 

North America also has strong manufacturing capabilities for advanced networking equipment and communications 

infrastructure products. Many of these products are manufactured in North America by OEMs such as Cisco, HPE, IBM, 

Dell, and Nokia, though few manufacturers have moved offshore or to low-cost regions. Similarly, medical electronics is 

expected to be one of the fastest growing segments due to high demand for products such as advanced medical testing 

equipment, diagnosis, and monitoring equipment. 

The EMS market contributes to around 27% of the total domestic production in CY2021. The electronics manufacturing 

sector comprises of leading players such as Foxconn, Jabil, Flex, Lockheed Martin, Jabil, Northrop Grumman, and 

Raytheon. However, 80 percent of the EMS companies in North America are small and medium-sized companies.  
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Key trends in the electronics industry in North America 

Rising demand for the smart solutions: North America is a pioneer in the adoption of next-generation technologies. 

In the last five years, the demand for loT-enabled devices has surged. Product differentiation and the development of 

emerging technologies are significant drivers of change in the North American electronics industry. Artificial intelligence 

and voice recognition also contribute to the industry's continued growth. Because of the advancement of new technology, 

the electronics industry has evolved and now intersects with a wide range of segments, including software, application 

development, robotics, and personalised health care. 

Shifting back production to U.S.A from overseas: The primary goal of the US government's enforcing tariffs on 

imports was to bring manufacturing back to the US, which resulted in a trade war with China and the blocking or revision 

of trade agreements. However, the trade balance and the preference of Chinese companies to redirect investment in the 

US hardly changed. Delays in delivery and rising freight charges have reduced dependence on companies in other regions, 

especially China. Companies in the US are currently evaluating to regain some of the industrial output they lost to these 

low-cost regions. 

• In October 2021, Micron Technology mentioned the company planned to invest more than USD 150 billion in 

memory chip manufacturing and R&D, with a significant part of investment to be spent in the United States.  

• In November 2021, Samsung mentioned they would build a USD 17 billion semiconductor plant in Texas, 

company’s largest US investment to date.      

Shift from B2B to B2C: For many years electronic manufacturing companies operated using the business-to-business 

(B2B) approach. But with more manufacturing companies looking for ways to cut costs, companies are now turning to the 

business-to-consumer approach (B2C). With the use of the B2C approach, companies are now working towards 

eliminating intermediaries, which helps them reach the clients directly; as a result, it increases company profits and, in 

turn, reduces purchase costs. Additionally, the B2C approach enables the manufacturers to collect accurate customer data, 

improving customer satisfaction.  

Increasing adoption of 5G technology: The adoption of 5G technology among subscribers has increased over the past 

two years, and North American mobile carriers have maintained momentum in the development of 5G technology. These 

companies are planning to invest USD 300 billion in their network infrastructure between 2020 and 2025, 98% of which 

will be allocated to the rollout of 5G. Nearly two-thirds of mobile connections, or over 270 million connections in the 

region, are anticipated to have 5G by the end of 2025. 

Growing adoption of 3D Printing: North America has always been a technology leader by promoting innovation 

through tax incentives. This has resulted in scaling of start-ups in the region. Hence, R&D and prototyping activities are 

large, which makes 3D printing a highly sought-after technology in the region to develop prototypes. Jabil's recent survey 

on the utilization of 3D printing indicates that over 50% of the companies use in-house 3D printing. Linking the region's 

quantum of R&D activities to the total available market, Electronics manufacturers can expect good growth. 

Semiconductor market in U.S. 

In CY2021, semiconductor sales in the United States totalled USD 265 billion. The market is expected to grow at a CAGR 

of 9.4% until CY2026, reaching a market value of USD 415 billion. The US semiconductor industry has long been the 

global leader, consistently accounting for 45% to 50% of global revenues. However, the United States' share of 

semiconductor manufacturing capacity has fallen from nearly 37% in 1990 to 12% in 2021. Furthermore, only 6% of the 

new global capacity under development will be located in the United States, compared to China with a capacity addition 

of 40% over the next decade. 

The semiconductor industry in the United States has evolved tremendously; it is home to the majority of the world's leading 

semiconductor companies, including Intel, Western Digital, and Qualcomm, which cater to several segments such as 

processors, memory, and communication devices. In addition, the country is an innovation hub for start-ups, and it 

spearheads semiconductor innovations such as DNA memory and AI chips.  
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Chart 3.5: U.S. semiconductor market, value in USD billion, growth in %, CY2016-CY2026E 

 

North American EMS industry 

The EMS market in North America was valued at USD 91 billion in CY2021 and is expected to grow at a CAGR of 4.8% 

to reach USD 114 billion in CY2026. During the past decade, the region has lost market share due to offshore activities 

and changes in manufacturing investment. The offshoring tide has since been curtailed, and now investment is returning 

to the region, which has focused on low-cost production regions like Mexico and Central America. 

The US remains very attractive for the low- to medium-volume and complex electronics product manufacturing, 

predominantly in the medical, telecom, IT, automotive, industrial, and military/aerospace divisions. The total addressable 

market is still quite large, growing and estimated to be five to seven times the size of the current EMS market. In case of 

Avalon Technologies Ltd., the presence of a full-fledged manufacturing capability in the US, offers them a unique 

competitive advantage in North American markets. Avalon has significant levels of vertical integration in EMS, which is 

a key strength for its presence in the market. 

Chart 3.6: North American EMS market, value in USD billion, growth in %, CY2016-CY2026E 

 

North American EMS market segmentation by end-user industries 

Telecom – North American telecom equipment manufacturing is expanding moderately, though it has taken a slight hit 

in high-end equipment such as enterprise LANs, cellular infrastructure, optical routers, and carrier-class switching 

equipment. Other communications products, such as satellites, radios, and traffic management systems, are broadening the 
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market in this region. Additional networking, data communications, and switching equipment innovations also contributed 

to the small growth of assembly services in Mexico, Canada, and the U.S. The majority of new products are produced by 

start-ups in the U.S, which is expected to increase the demand for EMS services in the coming years. The Telecom/ 

Communication segment, which includes Telecom equipments, 5G, Satellite, Digital Infrastructure, is estimated at USD 

29 billion in CY2021, and is expected to grow at a CAGR of 5.2%, to reach USD 37 billion by CY2026 in North America. 

IT hardware – The IT hardware market in North America has seen a massive value addition in recent years. Although 

APAC has dominated motherboard assembly and ODM, EMS companies in North America are more focused on complex 

process control and white-box devices used in specific applications. Mexico is the favoured destination for most contract 

manufacturing companies to assemble products to be exported to the U.S., and the rest of the region. The IT hardware 

segment is estimated at USD 18 billion in CY2021 and is expected to grow at a CAGR of 4.2%, to reach USD 22 billion 

by CY2026 in North America. 

Consumer Electronics and Appliances (CEA) – Consumer electronics comprising of home appliances, mobile phones 

and IT products is the second largest revenue-generating industry vertical. In terms of design and manufacturing, consumer 

electronics in North America has always been a niche industry. At present, the suppliers are trying to keep their 

manufacturing facilities in the low-cost regions. Manufacturing of consumer electronics products will inevitably migrate 

to North America as volumes increase and production capacity stabilises. The CEA segment is estimated at USD 11 billion 

in CY2021 and is expected to grow at a CAGR of 3.4%, to reach USD 14 billion by CY2026 in North America. 

Industrial – Contract manufacturing of industrial electronics has grown in North America over the last decade, 

particularly in the test and measurement segment, where capital spending investment has been increasing in recent years. 

Major product areas such as industrial process control, power supplies, test and measurement for all sectors, and scientific 

instrumentation have done well in the domestic economy and are now manufactured by smaller EMS firms with strong 

client relationships. The Internet of Things is the primary driver in this market, but these products are increasingly being 

embedded in larger board assemblies. For industrial products, most of the assembly demand is being met by mid-sized 

companies, as the large contract manufacturing companies are unable to accommodate the low- to medium-volume/mix 

assemblies and lack the elasticity that this segment requires. The Industrial segment, which includes power and automation 

products is estimated at USD 11 billion in CY2021 and is expected to grow at a CAGR of 5.4%, to reach USD 14 billion 

by CY2026 in North America. 

Automotive – The contract manufacturing for automotive electronics in North America is at a nascent stage but is 

expected to grow positively. The demand for innovative automotive electronics in EVs and automated driving will be 

strong. As long as R&D remains in North America, there is less chance of it being transferred to the Asia-Pacific region. 

In comparison to China, Mexico currently offers the most competitive assembly solution. The majority of automotive 

contract manufacturing assembly is done in the United States, depending on the type of manufacturing assembly. The 

Automotive segment is estimated at USD 5 billion in CY2021 and is expected to grow at a CAGR of 3.9%, to reach USD 

6 billion by CY2026 in North America.   

Medical electronics – Medical devices electronics manufacturing services are a key revenue opportunity segment. 

Though the COVID-19 pandemic has created a surge in demand for EMS in this vertical, it is important to carefully assess 

the demand level for the mid and long terms. It is possible that the demand for critical and life-supporting devices is at its 

peak, and it could decline and flatten in the coming years. The medical electronics segment is estimated at USD 8 billion 

in CY2021 and is expected to grow at a CAGR of 6.4%, to reach USD 11 billion by CY2026 in North America. 

Aerospace and Defence (A&D) – High defence spending and the presence of leading commercial aerospace companies 

such as Boeing, Raytheon, Collins and SpaceX, as well as emerging drone start-ups, will provide growth in the mid-to-

long term. The military and aerospace markets are still developing advanced electronics for surveillance, communications, 

and cyber warfare that are supported by AI technology. Aerospace guidance production will continue to grow, especially 

in imaging, signal processing, and smart weapons as military budgets rise. The A&D segment is estimated at USD 7 billion 

in CY2021 and is expected to grow at a CAGR of 3.9%, to reach USD 9 billion by CY2026 in North America. 
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Clean Energy: North America is the most important region in the development and adoption of hydrogen technology. 

The region is actively executing measures to reduce emissions and support alternate clean energy sources. Large CCS 

projects in the United States and Canada will drive future adoption of hydrogen technology. Major O&G companies are 

investing in clean and renewable energy, CCUS, and bioenergy. The Others segment which includes clean energy, power, 

lighting, etc. is estimated at USD 2 billion in CY2021, and is expected to grow at a CAGR of 5.1%. 

Chart 3.7: North American EMS market - Segmentation by end-user industries, value in USD billion, 

growth in %, CY2016-CY2026E 

 

North American EMS market segmentation by B2B and B2C 

The North American B2B EMS market was valued at USD 60 billion in CY2021 and is expected to maintain its dominance, 

reaching USD 77 billion in CY2026, while the B2C market is smaller. In CY2021, the B2C market was valued at USD 31 

billion, and it is expected to grow to USD 37 billion by CY2026.  

Chart 3.8: North American EMS market - Split between B2B vs B2C, value in USD billion, growth in 

%, CY2016-CY2026E 
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PCB assembly market opportunity 

The PCBA market was valued at USD 18 Billion in CY2021 and is expected to reach USD 23 Billion in CY2026. The 

market is expected to grow at a CAGR of 4.6% till 2026. Leading PCBA players in USA are Rush PCB Inc., Titan Circuits, 

Journey Circuits Inc., TechnoTronix, Advanced Circuitry International (ACI), Optima Technology Associates, Inc., Red 

Board Circuits, LLC, NexLogic, A.C.T. (USA) Int’l LLC., OnBoard Circuits among others. 

Chart 3.9: North America PCB assembly market, value in USD billion , CY2016-CY2026E 

 

Key growth drivers of EMS industry in North America  

Implications of US-China Trade War in the EMS Market: North American EMS market is benefitting from the 

US-China trade tensions that are causing a reshoring of manufacturing back to U.S. Several companies like Apple, Lenovo 

and GE are shifting a part of their EMS strategy back to U.S. This is further strengthened by the supply chain issues caused 

by the COVID pandemic inducing OEMs and EMS companies to rethink their supply chain strategy that is reliant on the 

local network.  

Greater Emphasis on Vehicle Electrification: The expansion of the EVs owing to the rising stringency in the 

government policies to curb the carbon footprint will encourage automakers to opt for the electronic manufacturing 

services. The EMS proficiency in the automotive sector includes box build assembly, PCB assembly services, and module 

assembly to provide high-volume production units to the OEMs. America is the second leading EV market after China 

with specifically, the US having a well-developed charging infrastructure that supports the growth of EV sales.  

EMS companies need to increase collaboration with companies across the EV ecosystem from Integrated Circuit (IC) 

design houses to Outsourced Assembly and Testing Service (OSATs), Car OEMs, and 3rd-party testing and certifications.   

Impact of Canada-United States-Mexico Agreement (CUSMA): On November 30, 2018, Canada, the U.S. and 

Mexico signed the new Canada-United States-Mexico Agreement (CUSMA), which got approved on 1st July 2020. The 

successful implementation of CUSMA will have a major influence on the development of the North American electronics 

industry over the following few years. 

Adopting digitization and industry 4.0: EMS companies are investing in the technological upgradation of their 

facilities by adopting digitization and industry 4.0 concepts. This will improve productivity and capacity, thus acquiring 

the capability to get more contracts. A majority of the market participants are progressing in this direction; hence, this 

factor will evolve into a significant driver in the mid to long-term. 

Internet of Things: Industrial products manufacturing saw an uptick in 2021 while compared to 2020 or 2019 numbers. 

This was mostly true for the test and measurement industry, where capital spending investment has been growing since 

2013. Other product areas like industrial process control, semiconductor equipment, power supplies, test and measurement 

for all sectors, robotics, and scientific instrumentation have done well in the domestic economy and accordingly are 

manufactured by the smaller EMS firms who have good relationships with their customers.  
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Emerging trends of EMS industry in North America  

Emerging Technologies to Improve Operational Efficiency: Both the EMS firms and the ODMs nowadays are 

capable of manufacturing increasingly complex products. Advanced computing and communications switching products 

need very sophisticated manufacturing know-how which is no longer maintained by the OEMs. By using the EMS 

subcontractors, OEMs have lost the capability to manufacture their hardware products in‐house and their livelihood is 

more and more dependent on their EMS partners. 

Digitization to improve manufacturing scalability: The need to have real-time information on Key Performance 

Indicators (KPIs) of supply chain, inventory, production, and other operations was pronounced, provoking a thought for 

investments in industry 4.0 technologies. Some EMS companies that invested in futuristic technologies, such as robotics 

and AR, found it easier to manage production scaling with flexibility, while ensuring that employees are distanced enough 

physically. 

Incubating most advanced technology and passing to low-cost region: The trend in the United States and Canada 

has been to incubate the most advanced and latest innovative technology and then pass it on to Mexico or APAC once 

there is requirement for high‐volume production and cost reduction. The ODM assembly market in North America will be 

limited outside of mobile and wireless phones and networking equipment. 

Key challenges of EMS industry in North America  

Regulations and Violation of IP: Compliance with domestic stringent regulations and trade tariffs is impacting the 

EMS industry and forcing OEMs to build in house manufacturing capabilities. Also, rising case of violation of the 

Intellectual Property Rights (IP) is significantly impacting the Contract manufacturers in North America. Medical 

equipment is a very niche‐oriented field troubled with challenges and is sensitive to IP protection. Not surprisingly, EMS 

and the ODM companies incline to be vertically focused in this sector, as in the defence and the automotive markets, which 

require gaining in-depth knowledge. 

Low operating margin: A majority of the market participants face challenges with respect to the operating margin. A 

low operating margin is viewed as an impediment to growth, considering the impact it can create on expansion plans.  

Supply chain delay: Supply chain delays causing shortage of components are likely to impact in the short term. Stress 

in the supply chain pre-dates COVID. Trade tensions, mainly between the U.S. and China, intensified with the introduction 

of exceptional tariffs and sanctions on Chinese companies and is still having an impact and yet to rebalance the supply 

demand ratio.  

 

CHAPTER 4 - OVERVIEW OF INDIAN ELECTRONICS INDUSTRY 

Indian Electronics industry 

Overview of Indian electronics industry - Total market and domestic consumption 

Electronics is one of the fastest growing industries in the country. The total electronics market (domestic electronics 

production and imports of finished goods) in India was valued at INR 9,263 billion (USD 124 billion) in FY22, expected 

to grow at a CAGR of 17.9% to reach INR 17,902 billion (USD 240 billion) in FY26. The landscape of the industry is 

changing significantly, and revised cost structures have shifted focus of multinational companies on India.  

At present, the Indian government is striving to strengthen manufacturing capabilities across several electronics industries 

and fill the gaps in order to make the Indian electronics sector globally competitive. India is positioned as both a high-

quality destination for design and a cost-effective option. Low manufacturing costs, skilled workforce and a vast 

geographical area, are some of the driving elements behind the development of India's electronics ecosystem. Also, the 

manufacturers are slowly shifting their focus on product mix from high-volume, low-margin (HVLM) products to low-

volume, high-margin (LVHM) products. 
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The demand for electronic goods in India has grown significantly in recent years. The domestic electronics consumption 

market is estimated at INR 8,117 billion (USD 109 billion) in FY22, expected to grow by 10.5% to reach INR 12,091 

billion (USD 162 billion) in FY26. Increasing electronics penetration in semi-urban and rural markets, a shift in lifestyle 

among the Gen Y population, and adoption of smart gadgets are some key drivers supporting domestic consumption.    

Chart 4.1: Indian electronics and domestic electronics consumption market, value in INR billion and 

USD billion, growth in %, FY16-FY26E 

 

Indian domestic electronics production vs. exports vs. imports 

Domestic electronics production accounted for approximately 69% of the total electronics market in FY22, valued at INR 

6,376 billion (USD 86 billion), and is expected to grow to approximately 85% by FY26, valued at INR 15,159 billion 

(USD 203 billion), owing to various government initiatives and the development of India's electronic ecosystem.  India 

has the potential to be one of the most attractive manufacturing destinations and support the objective of "Make in India 

for the World". The government is spearheading various policies and initiatives in the electronics industry to build the 

complete electronics manufacturing ecosystem, in order to propel India into the top five countries for electronics 

production and the top three countries for electronics consumption.  

The government’s stated objective of enhancing manufacturing capability within India has been backed by creation of a 

favourable environment. Whether it is the increasing customs duty for certain products or removal of duties on components 

or encouraging local component manufacturing, there has been appreciable movement to drive domestic manufacturing. 

The government has also taken several steps towards increasing the ease of doing business, which has resulted in increased 

manufacturing setups by multiple foreign manufacturers in the country. This environment has certainly encouraged the 

EMS market as electronics brands/ OEMs continue to push for collaboration and partnership. 

The total import value of finished goods in electronics industry was valued at INR 2,887 billion (USD 39 billion) in FY22, 

compared to INR 1,736 billion (USD 23 billion) in FY21. Shortage of chips has slowed down domestic manufacturing in 

the last quarter of FY22 which resulted into higher imports of electronics products. China and Hong Kong accounted for 

~ 63% of India's total electronic imports in FY22. Imports from the United States, Japan, and Taiwan now meet the 

majority of semiconductor demand. To reduce reliance on imports, the government is developing electronics 

manufacturing clusters (EMCs) across the country to provide world-class infrastructure. 

The value of total exports increased by 40% in FY22 to INR 1,146 billion (USD 15 billion), compared to FY2021, which 

was worth INR 818 billion (USD 11 billion). As domestic production increases, the export market is expected to grow 

significantly over the next four years at a CAGR of 50.1% to reach INR 5,811 billion (USD 78 billion) in FY26. The top 

3 leading products in the export category are mobile phones, engine control units, and industrial machinery. India holds 
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superior design competence and the availability of a talented workforce at lower wages compared to China, which fortifies 

its position as the futuristic, domestic-cum-export-oriented manufacturing destination.  

Chart 4.2: Indian electronics market - Split between domestic production, imports and exports, value in 

INR billion, USD billion, growth in %, FY16-FY26E 

 

Indian domestic electronics production - Including and excluding components 

The electronic component production accounts for only 15% of the total production market, valued at INR 937 billion 

(USD 13 billion) in FY22, and it is predicted to grow at a CAGR of 41.8 % until FY26 to reach INR 3,790 billion (USD 

51 billion).  The value of electronics production excluding components was INR 5,439 billion (USD 73 billion), which is 

expected to grow at a CAGR of 20.2% during the same period.  

India is finding its way to be a part of the global value chain to increase production and exports of electronic products 

and components. Consumer electronics and appliances, the automotive industry and the medical electronics sector are 

expected to provide excellent possibilities for boosting electronics manufacturing in India. The biggest challenge for 

India is to make a fast transition to the manufacturing of high-technology products. Electronic products do need 

continuous design modifications, as end-users expect creativity and continuous innovation. 

Chart 4.3: Indian domestic electronics production market (including and excluding components), value 

in INR billion, FY16-FY26E 
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Indian domestic electronics production - Split between in-house manufacturing and EMS 

Chart 4.4: Indian domestic electronics production market - Split between in-house manufacturing and 

EMS, value in INR billion, growth in %, FY16-FY26E 

 

Domestic electronics production by OEMs with in-house capabilities currently accounts for nearly 77% of India's total 

domestic production market, estimated at INR 4,908 billion (USD 66 billion) in FY22. Many OEMs develop, design, and 

manufacture electronic products in-house. However, this scenario is slowly shifting to EMS partners. EMS providers are 

gradually evolving to offer complete design services in addition to contract manufacturing, which benefits both EMS 

providers and OEMs. This strategy allows EMS providers to gain higher margins, while OEMs benefit by outsourcing 

manufacturing and design activities, enabling them to focus on other expansion activities.  

Due to the large, complex and highly competitive nature of the electronics industry, OEMs may now focus on marketing 

and aftermarket services, leaving manufacturing to its EMS partners. Frequent technology changes, which an EMS player 

with economies of scale is better positioned to accommodate and allow for better price negotiations with raw material 

suppliers compared to OEMs. 

Indian domestic electronics production - Segmentation by end use industries 

Chart 4.5: Indian domestic electronics production market - Segmentation by end-user industries, value 

in INR billion, USD billion, FY22 and FY26E 
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India has one of the largest consumer bases in the Asia-Pacific region, and the country's electronics industry is one of the 

fastest-growing in the world. Currently, India is the second largest mobile phone manufacturer in the world, contributing 

to nearly 46% of the electronics production. Consumer electronics and appliances is the second largest segment, with a 

diverse range of electronic products such as televisions, air-conditioner, refrigerators, audio players, and other household 

products. The electronics manufacturing industry in India has also started to focus on high-margin products in segments 

such as industrial, telecommunications, automotive, medical, and others. Clean energy and emerging communication 

technologies are upcoming, high growth sectors. The clean energy sector comprises of solar, electric vehicles and 

hydrogen. The communication sector comprises of telecom, satellite and digital infrastructure. Aerospace, defence and 

medical are examples of high precision manufacturing industries. 

Clean energy (Solar, Hydrogen and Electric Vehicles) – Solar: Globally, the energy sector is undergoing a massive 

transformation, with the goal of making energy cleaner and more reliable. India, a key participant in the Paris agreement, 

expects to generate 175 GW from renewable sources by the end of 2022, with solar energy accounting for 100 GW. As 

the cost of solar PV modules has decreased, so has the adoption and commoditization of solar PV systems. In recent years, 

the Indian government has implemented various incentives to support domestic production and reduce India's reliance on 

foreign suppliers. 

Green hydrogen is an ideal power source for energy-intensive industries like refining, steel, cement, heavy mobility, and 

industrial heating. The government has taken ample initiatives to effectively integrate renewable energy into the present 

energy mix. There will be an enormous opportunity to establish regional hubs for exporting high-value green products. 

Large firms like Reliance, Jindal, and Adani are investing heavily in Green hydrogen. Recently, Adani and Total Energies 

have partnered to create the world’s largest and less expensive green hydrogen ecosystem in India. 

Electric vehicle industry is witnessing a substantial proliferation and supremacy within the automotive industry. As 

innovation and development in environmental sustainability and digitalization gain traction, the electric vehicle is taking 

a centre stage. Hero Electric, Okinawa, Ampere, and Ather are the leading players in the e2W segment, while Tata Motors, 

MG, Mahindra, and Hyundai are the automotive giants that are currently leading the electric vehicle revolution in the e4W 

segment.  

Mobility (Automotive, Railways and Aerospace) – Automotive electronics have become an essential aspect of the shift 

from conventional mechanical systems to electronic systems. The development of automotive electronics for a variety of 

vehicular applications such as body electronics, entertainment, safety, electrification, and driver assistance all contribute 

to the market's rapid expansion. The Indian automotive electronics business imports nearly 65% to 70% of the electronic 

components for vehicles because of the unfavourable manufacturing and distribution ecosystem in India. However, various 

government and business initiatives are slowly strengthening the ecosystem and resolving this situation. Leading players 

in automotive electronics include Bosch, Continental, and Denso among others. Customer preferences for an in-vehicle 

digital experience, along with an increase in embedded linked services, will continue to transform the industry. 

Digitalization would be at the heart of this transformation, resulting in increased use of electronic components in the 

automotive sector. 

India's railway network is the world's third largest in terms of total size. By adopting digitalization in all elements of its 

operations, including asset management, signalling, production, and passenger information systems, the railways are on 

pace to increase their revenues and enhance the passenger experience. IoT has the potential to impact railway technology 

due to its unique feature of connected mobility, potentially enhancing the reliability and safety of railway infrastructure. 

The railway industry is characterized by long lead times for customer acquisition, onboarding, prototyping, OEM 

approvals and subsequent production, given the criticality of requirement. Consequently, there are high barriers of entry 

for this vertical. Additionally, there are several global OEMs operating in railway signalling technologies such as moving 

block technology, which permits trains to travel in order of braking distance, improving capacity on multiple lines and 

operating in complete safety. Global OEMs like Siemens, Thales, Hitachi, Alstom, and Bombardier control the Indian 

market. All these companies have Indian subsidiaries to meet the needs of local production.    

In India, the aerospace industry is growing ominously, with rising activity from both the defence and civil aviation 

segments. India is one of the world's largest civil aviation markets, with various improvements in infrastructure and 

services. The passenger traffic in India is expected to grow at a robust pace of 6.2% by 2040, owing to the country's 
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economic growth and increasing middle class. According to Airbus and Boing, India will require over 2,200 new aircraft 

over the next 20 years to meet demand. Because of its unprecedented growth, electronics has emerged as a strategic and 

profitable industry in the aerospace segment. Similarly, as the country's defence capital expenditure spending is constantly 

growing, there are also numerous opportunities in aerospace and defence.  

Communication (Telecom and satellite, Digital infrastructure) - India is currently the world's second-largest 

telecommunications market. Over the next five years, increased mobile phone penetration and reduced data prices will 

add 500 million additional internet users in India. There is a need for deep penetration of broadband networks to propel 

the telecom and networking products sector in India. The government's push for the availability of broadband in remote 

areas of the country is a key demand driver for the telecom segment. Also, the increasing focus on the 5G sector is driving 

this segment. India’s current market penetration in optical fibre connectivity is not more than 30% of the mobile towers 

and 7% of the total households. Significant fabrication and infrastructural improvements are required to bring in 5G and 

high-speed connections, and this will be a key focus area in 2022 and beyond. Ericsson, Nokia, Samsung, ZTE, and Huawei 

dominate the telecom equipment market in India. 

India's space programme is among the most cost-effective in the world. India has gained international acclaim for 

successfully launching lunar probes, constructing satellites, transporting foreign satellites, and even reaching Mars. As 

ISRO is develops cutting-edge technology and interplanetary exploratory missions, there is a huge opportunity for 

contributions to operational missions. As various government initiatives have been announced, many Indian companies 

and start-ups have started showing an interest in space activities and services. More than 100 SMEs in India are working 

in the space sector, and key spacetech start-ups are Pixxel, Bellatrix Aerospace, and Vesta Space, among others. 

Industrial (Power and Automation) - The automation industry in India has grown significantly over the last decade as 

a result of the growing demand for reliable and cost-effective manufacturing. The rapid adoption of modern technology, 

backed by cost-saving features, is driving growth in this market. The demand for factory automation solutions in India is 

anticipated to surge with an increase in domestic manufacturing and an emphasis on increased process efficiency. 

Industrial Automation is currently focused on promoting Industry 4.0, or the digitization of industry, with IIoT-based 

solutions for smart manufacturing. The Indian government has taken a number of steps to create a healthy environment 

for the growth of the country's industrial sector. These steps include approving PLI schemes and making the electronics 

supply chain and assembly industry better, which will be a key growth driver for this sector. 

Medical devices - The Indian medical devices and equipment market is undergoing dynamic changes due to the 

emergence of advanced technologies, changing clinical and administrative needs, and the introduction of new policies and 

regulations, which are compelling industry participants to innovate in order to maintain their competitive advantage. There 

is a huge gap between the current market demand and supply of medical devices in India, and this presents a significant 

growth opportunity for the medical devices industry in India.  

Trend of global companies setting up manufacturing in India 

As the cost structure of Chinese electronics contract manufacturing keeps going up, especially with the changing 

geopolitical situation, OEMs are becoming more interested in moving electronics production to other countries with similar 

costs, quality, and openness. Given the tariff issues and the supply chain disruption, there is an urgency to investigate 

realistic alternatives to manufacturing in China. However, transferring manufacturing decisions is not an easy task. The 

integration of sub-tier vendors for metal fabrication, plastics, and other mechanical components in China reduces product 

cost, efficiency, and time-to-market. Due to the above factors, OEMs are considering adding another country for increased 

production rather than replacing China entirely, and are looking into production locations like India, Vietnam and 

Indonesia.   

Some of the notable expansions announced recently: 

• In 2022, Reliance Strategic Business Ventures Ltd (RSBVL), a subsidiary of Reliance Industries Ltd (RIL), has 

entered into a joint venture with Sanmina Corporation for INR 16.7 billion, with a 50.1% stake. According to 

reports, the JV will focus on telecom infrastructure (5G), medical and healthcare systems, industrial and 

cleantech, defence and aerospace, and also plans to establish a manufacturing technology centre of excellence 

that will serve as incubation for the product development and hardware start-up ecosystem. 
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• In 2021, TATA Electronics (TATA Group) stated that it will invest INR 57 billion (USD 790 million) as part of 

its phase 1 investment in an industrial complex in Tamil Nadu, India, to construct a phone component 

manufacturing facility. 

• In 2021, Jabil announced they are going to invest INR 20 billion (USD 275 million) in Pune and plans to venture 

into smartphones, home appliances, mobile spare parts, and food packaging. 

• Dixon Technologies, a provider of electronic manufacturing services, announced in 2021 that it would invest 

approximately INR 6 billion (USD 80 million) to build new capacity in India in the mobile devices, laptops and 

tablets, telecom equipment, and LED components. 

• Flex, a US-based manufacturer of electronic components, announced in 2020 that it is considering increasing its 

investment in India to ~ USD 12 billion to expand its manufacturing capabilities and boost exports from India. 

Key growth drivers for the electronics industry in India 

Investments by local and global players in India: The higher growth rate in India vis-à-vis the global market is 

because of multiple factors - consistent local demand for electronic products, the government’s focus on domestic 

manufacturing, and programmes like ‘Make in India’ and ‘Digital India’, which have led to increasing manufacturing 

investment in the country. The Make in India initiative, tax and duty support, and government support through policies, 

most notably, MSIPS and PLI scheme, have been instrumental in encouraging new investment from EMS companies.  

China + 1 Strategy: There is a new urgency to examine practical alternatives to manufacturing in China given the tariff 

conflicts and the aftereffects of COVID-19 pandemic, supply chain issues, along with rising manufacturing cost structures 

and changing geo-political landscape. However, transferring production decisions is not very straightforward as there is a 

strong vendor incorporation of all major components in China. It improves the product cost, efficiency, and time-to-market. 

Due to the above factors, OEMs are considering an alternative country for additional production rather than completely 

replacing China. India is well positioned to benefit from global OEM’s strategy towards “China plus one” for supply chain 

diversification. 

Localization of supply chain: High domestic volumes and consumption, higher outsourcing volumes will influence 

domestic electronics manufacturers to bring in the component ecosystem locally and enhance local capabilities of 

component sourcing, thus making the ecosystem stronger and closer. Tier-2 companies (companies supplying products to 

Tier-1 companies/ OEMs) are increasingly focusing on product localization, innovative product design, and R&D. 

However, the extensive financial costs involved in setting-up manufacturing, capacity additions/expansions, R&D, 

manpower, etc. influence them to leverage EMS services. In 2014, there were only 2 companies in India manufacturing 

mobile phones, which have increased to more than 270 in 2020.  

Emerging technologies: Electronic product life cycles are becoming shorter due to rapid technological advancement 

and newer products with upgraded technology. Also, changing customer attitudes and various consumer-to-consumer 

websites have made it relatively easier for customers to replace existing electronic devices with newer products. Increased 

demand for high-speed data has also contributed to rising demand for premium smartphones. This growing preference for 

high-tech products has fuelled rapid innovation in the consumer electronics industry. Emerging technologies such as IoT, 

AI, and the incorporation of robotics and analytics in the industrial and strategic electronics segments have all contributed 

to the overall development of electronic products, which has boosted local demand. 

System automation: Indian design companies work on end-to-end product development. Advanced product 

development with a focus on miniaturisation, IoT, automation, AI, and defence applications is likely to be one of the major 

market growth trends in electronics design. Advanced analytics and industrial automation enabled by the IoT provide 

manufacturers with greater efficiency and productivity gains. Electronic Design Automation is a category of software tools 

used to design Integrated Circuits and printed circuit boards (PCBs). Until recently, EDA software tools were primarily 

utilised in the semiconductor industry. However, the rapid growth of AI, ML, the deployment of 5G communication, edge 

computing, and cloud computing have necessitated hardware innovation, resulting in a high demand for electronic design 

automation software tools. 
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Policy initiatives that are driving domestic electronics manufacturing in India 

The Government of India is encouraging domestic manufacturing through supporting policies and initiatives that are likely 

to lead to overall development in the ecosystem and will open up gates of opportunities for companies, vendors, and 

distributors in the market. Incentives for local manufacturing, demand side support through Government procurement, 

import barriers via duties and favourable steps like GST that reduced complexity of operations, are pull factors for MNCs 

to invest in India. Some of the key initiatives/ schemes/ programs introduced by the government in boosting the electronics 

industry in India include:  

Make in India: In 2014, the government of India announced this initiative to make 

India a global manufacturing hub, by facilitating both domestic as well as international 

companies to set-up manufacturing bases in India. As per the scheme, government 

released special funds to boost the local manufacturing of mobile phones and electronic 

components. It has also introduced multiple new initiatives, including promoting foreign 

direct investment, implementing intellectual property rights and developing the 

manufacturing sector. The Make in India initiative, a part of the ‘Atmanirbhar Bharat Abhiyan’ (Self-reliant India), would 

provide an additional boost to country’s business operations by encouraging substitution of imports of low-technology 

products from other countries and generating demand for local manufacturing. Atmanirbhar Bharat Abhiyan is planned to 

get carried out in two phases: 

• Phase 1: The emphasis will be on segments like medical, textiles, electronics, plastics and toys  

• Phase 2: For products like gems and jewellery, pharmaceutical and steel, etc. 

Production Linked Incentive (PLI) Scheme: The scheme was initially announced in the year 2019 by the Government 

of India considering the incremental investment and sales of manufactured goods specifically to mobile phones and 

components market in India. It is expected to promote exports in the next few years. As per the scheme, a total production 

of INR 11,500 billion is expected including INR 7,000 billion exports in the next five years. PLI for large scale electronics 

manufacturing was notified in April 2020. 

Chart 4.6: PLI scheme in 13 key sectors for enhancing India’s manufacturing capabilities and enhancing 

exports, Atmanirbhar Bharat, FY21-FY22 

 

As per the 2021-22 budgets, under the PLI scheme the government has allotted INR 1,970 billion for 13 sectors. However, 

the financial outlay for the auto sector was revised in September 2021, bringing the total allotment down to around INR 

1,661.9 billion. Initially introduced in mobile phone production, this policy is being expanded to other sectors as well. The 

scheme is also extended to white goods (Air conditioners and LED lighting) and select few electronic/ technology products. 

The allocation for Mobile Manufacturing and Specified Electronic Components is around INR 409 billion, which is 
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significantly higher than any other scheme. It has different thresholds of investments required for domestic and 

international companies. Fully integrated manufacturers are going to be the biggest beneficiary of this scheme. This 

scheme will definitely help India Inc. to be an integral part of the global supply chain. 

a) Scheme for Promotion of Manufacturing of Electronic Components and Semiconductors (SPECS): The 

aim is to strengthen the manufacturing ecosystem of electronic components and semiconductors. Target 

manufacturing of electronic components and semiconductors through the scheme will help meet domestic 

demand, increase value addition and promote employment opportunities in this sector. Incentives of up to INR 

32.85 billion will be awarded under the Scheme over a period of 8 years.  

b) Merchandise Exports from India Scheme (MEIS): The scheme falls under foreign trade policy of India, 

replacing five other similar incentive schemes in the past. As per this scheme the government of India provides 

benefits up to 4% depending on the country of exports and the products. Rewards under the scheme are payable 

as percentage of realized free-on-board value and, MEIS duty credit scrip can be transferred to the company for 

working capital needs or used for payment of various duties such as basic customs duty.  

c) Modified Electronics Manufacturing Clusters Scheme (EMC 2.0): The scheme is aimed to strengthen the 

infrastructure base for electronics industry and deepen electronics value chain in India. The scheme provides 

financial incentives for creating quality infrastructure as well as common facilities and amenities for electronics 

manufacturers. Financial Incentives of up to INR 37.62 billion will be disbursed over a period of 8 years.  

d) Semiconductors and Display Fabrication Ecosystem: In furtherance of the vision of Atmanirbhar Bharat and 

positioning India as the global hub for Electronics System Design and Manufacturing, Government of India has 

approved the comprehensive program for the development of sustainable semiconductor and display ecosystem 

in the country with an outlay of INR 76,000 Crore (>10 billion USD). The programme will usher in a new era in 

electronics manufacturing by providing a globally competitive incentive package to companies in semiconductors 

and display manufacturing as well as design.  

The programme aims to provide attractive incentive support to companies/ consortia that are engaged in Silicon 

Semiconductor and Display Fabrication, Compound Semiconductors/ Silicon Photonics/ Sensors (including 

MEMS) Fabrication, Semiconductor Packaging (ATMP/ OSAT) and Semiconductor Design. Following broad 

incentives have been approved for the development of semiconductors and display manufacturing ecosystem: 

o Semiconductor and Display Fabrication: The Schemes for Setting up of Semiconductor and Display 

Fabrication in India shall extend fiscal support of up to 50% of project cost on pari-passu basis to 

applicants who are found eligible and have the technology as well as capacity to execute such highly 

capital and resource intensive projects. Govt. of India will work closely with the State Governments to 

establish High-Tech Clusters with requisite infrastructure in terms of land, semiconductor grade water, 

high quality power, logistics and research ecosystem to approve applications for setting up at least two 

Greenfield Semiconductor Fabrication and two Display Fabrication units in the country. 

o Semi-conductor Laboratory (SCL): Union Cabinet has also approved that Ministry of Electronics and 

Information Technology will take requisite steps for modernization and commercialization of Semi-

conductor Laboratory (SCL), Mohali. MeitY will explore the possibility for the Joint Venture of SCL 

with a commercial fab partner to modernize the brownfield fab facility. 

o Compound Semiconductors/ Silicon Photonics/ Sensors (including MEMS) Fabrication and 

Semiconductor ATMP / OSAT Units: The Scheme for Setting up of Compound Semiconductors / 

Silicon Photonics / Sensors (including MEMS) Fabrication and Semiconductor ATMP / OSAT facilities 

in India shall extend fiscal support of 30% of capital expenditure to approved units. At least 15 such 

units of Compound Semiconductors and Semiconductor Packaging are expected to be established with 

Government support under this scheme. 
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o Semiconductor Design Companies: The Design Linked Incentive (DLI) Scheme shall extend product 

design linked incentive of up to 50% of eligible expenditure and product deployment linked incentive 

of 6% - 4% on net sales for five years. Support will be provided to 100 domestic companies of 

semiconductor design for Integrated Circuits (ICs), Chipsets, System on Chips (SoCs), Systems & IP 

Cores and semiconductor linked design and facilitating the growth of not less than 20 such companies 

which can achieve turnover of more than INR 1500 Crore in the coming five years. 

o India Semiconductor Mission: In order to drive the long-term strategies for developing a sustainable 

semiconductors and display ecosystem, a specialized and independent “India Semiconductor Mission 

(ISM)” will be set up. The India Semiconductor Mission will be led by global experts in semiconductor 

and display industry. It will act as the nodal agency for efficient and smooth implementation of the 

schemes for setting up of Semiconductor and Display Fabrication. 

Avalon stands to benefit from the tailwinds of Aatmanirbhar Bharat and the PLI scheme across verticals, which would 

help in reducing import dependence and positioning India as an export hub. India has a unique competitive advantage due 

to low labour costs, a diverse product offering, geographical diversification, and so on. 

Semiconductor market in India 

In FY22, revenue from the India semiconductor industry amounted to INR 2,310 billion (USD 31 billion). The market is 

expected to grow at a CAGR of 19.9% till FY26 to reach the market value of INR 4,768 billion (USD 64 billion). The 

Indian semiconductors industry holds high growth potential as industries such as automotive, telecommunications, and 

CE, which are heavily reliant on it, are growing rapidly. According to India Electronics and Semiconductor Association 

(IESA), the country registered semiconductor consumption of USD 21 billion in 2019, and this will continue to grow.  

India remains an important semiconductor design hub, and it houses the design centres of global semiconductor companies 

such as NXP and Texas Instruments. The country aims to build a strong electronics manufacturing sector due to the 

massive domestic consumption of electronic devices such as smartphones. The Indian Government is focused on 

enhancing the electronics system design and manufacturing ecosystem by offering subsidies and incentives to 

manufacturing firms. It also allows 100% FDI to attract global companies through the PLI and SPECS schemes. The 

advent of semiconductor manufacturing in India promises significant opportunities for EMS manufacturing as a key 

component of the same is PCB design and assembly. 

Chart 4.7: Indian semiconductor market, value in INR billion, USD billion, India, FY16-FY26E 

 

Demand for semiconductor chips in India is increasing and is expected to reach around USD 100 billion by 2025, up from 

USD 24 billion in CY2021. Currently, India's semiconductor demand is entirely met by imports. Schemes in India such as 

the SPECS (Scheme for Promotion of Manufacturing of Electronic Components and Semiconductors) and PLI seek to 

promote PCB, laminate, and pre-preg manufacturing. With a budget of over INR 76,000 crores, the government envisioned 
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a comprehensive programme for developing semiconductor and display manufacturing ecosystems in India. The 

Government also announced incentives worth INR 2.3 lakh crore for the companies. This is to help them pit India as the 

global electronics and semiconductor manufacturing centre. Until February 22, 2022, the Government received proposals 

from companies worth INR 1.53 lakh crore to help put India on global map.  

Indian EMS industry 

Introduction and evolution of EMS industry in India 

Chart 4.8: Evolution of EMS industry in India 

 

The Indian EMS industry is relatively young, with nearly three decades of experience. The EMS industry has grown in 

prominence over the last decade, particularly in the last five years. The industry, which was traditionally a domain of the 

PSU’s, has seen participation of few MNCs and many private sector Indian companies post liberalization of Indian 

economy. These companies were addressing requirement of Consumer Electronics OEMs and some of them were 

manufacturing for their global requirement. The Indian market opportunity is driven by the expected geographical 

diversification by global OEMs of their manufacturing needs to reduce dependence on China and the availability of 

government incentives and other schemes, among others. 

The period of 2005-07 saw the first big ticket investment in EMS operations in India with entry of Jabil Circuits and Nokia. 

This triggered a series of large / medium scale investments in Indian EMS sector. Period of 2013-14 was a dampener as 

Nokia wound up its India operation however, this was short-lived. By 2015, global EMS giants have started showing 

interest in India. Indian EMS industry has since then embarked on an upward journey. Now with most of the global Mobile 

Phone manufacturers and their supply chain partners are investing in manufacturing, Indian EMS industry is well poised 

to unlock its true potential in the coming years. Avalon has over the years built a diversified industry presence that provides 

a natural hedge against global market and industry cycle volatilities. 

Value chain of EMS in India 

Manufacturers in India lack mature set-ups due to large Capex investments and long gestation periods. Europe and the US 

continue to dominate R&D and IP ownership of related work with most MNCs holding their IP in their headquarter 

locations. However, India has a competitive edge in design services, since most such work is outsourced to cost-effective 

destinations (China, South Korea, Thailand). In terms of manufacturing and system assembly, India has an established set-

up. Many EMS providers are slowly evolving to offer complete design services apart from contract manufacturing. EMS 

players obtain higher margins through this model.  
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EMS providers in India have moderate maturity levels in packaging, distribution, repair, sales and marketing functions to 

meet geographical standards and cater to local requirements. After-sales services which include repair and maintenance 

are important for the Indian buyer and EMS companies having an extra ability to provide the reverse logistics will be 

favoured by OEMs and at the same time would play a significant role in the e-waste management which is a huge concern 

globally. Many players like Dixon, Flextronics, etc. are offering after-market services like repair, refurbishment, logistics, 

and vendor management. Among EMS service providers in India, Avalon Technologies has a unique global delivery 

model, comprising design and manufacturing capabilities across both India and the United States. Avalon is present across 

multiple industry verticals with a focus on complex integrated solutions with significant engineering content, leading to 

profitability (in terms of gross margins/EBITDA margins). Avalon’s wide customer base across various sectors reduces 

its dependence on any one end-use industry and provides a natural hedge against market instability in a particular end-use 

industry. Also, Avalon Technologies has one the largest installed base in India of advanced computer aided engineering 

software tools to cater to the growing demand in the electronic design automation vertical. 

Chart 4.9: Value chain of EMS industry in India 

 

Market overview of EMS industry in India 

Chart 4.10: Industry structure of EMS market in India, FY22 

 

There are nearly 700 EMS companies in the market, ranging from large, medium-sized, to small players. Major global 

companies are Bharat FIH, Flex, Wistron, Pegatron, Jabil; large Indian companies include Dixon, Amber, SFO 

Technologies, Syrma, Elin, Avalon Technologies etc. Ambitious expansion plans and capacity augmentation of indigenous 
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EMS players to capitalise on favourable policy initiatives ensure that the EMS sector in India will witness heightened 

growth in coming years.  

Mobile Phones, Consumer Electronics and Industrial Electronics contribute to more than 75% of the total EMS market in 

India. Few EMS providers are slowly evolving to offer complete design services apart from contract manufacturing. This 

acts as a win-win situation for both EMS players as well as OEMs; EMS players obtain higher margins through this model, 

and OEMs benefit by outsourcing manufacturing and design activities, enabling them to focus on other activities. High 

volumes will influence EMS companies to establish the component ecosystem locally and enhance domestic capabilities 

for component sourcing, making the ecosystem stronger. Among EMS companies in India, Avalon Technologies is one 

of the leaders in the high value, flexible volume provider of products and components, and it is also fully vertically 

integrated as an EMS service provider. Avalon has a unique level of vertical integration in the industry, which includes 

PCB assembly, cable assembly and wire harnesses, sheet metal fabrications, machining, injection moulded plastics, 

magnetics, and end-to-end box build. 

Chart 4.11: Indian EMS market, value in INR billion, USD billion, growth in %, FY16-FY26E 

  

Chart 4.12: EMS addressable market vs. contribution of EMS companies for goods made in India, value 

in INR billion, USD billion, FY22 and FY26E 
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The EMS market in India was valued at INR 1,469 billion (USD 20 billion) in FY22 and is expected to grow at a CAGR 

of 32.3% to reach a value of INR 4,502 billion (USD 60 billion) in FY26. Indian EMS industry is part of the larger 

Electronics ecosystem of the country. Systematic approach has been followed to separate various components of the Indian 

Electronics market and derive size and potential for EMS business in India. Avalon Technologies Ltd. is one of the leading 

fully integrated Electronics Manufacturing Services (“EMS”) companies with end-to-end operations, in delivering box 

build solutions in India in terms of revenue in FY22. Also, Avalon is the only Indian EMS company with full-fledged 

manufacturing facilities in the United States, which gives it a unique advantage in North American markets. 

EMS market segmentation by indicated end use industries 

Chart 4.13: Indian EMS market - Segmentation by end-user industries (segment of interest), value in 

INR billion, USD billion, growth in %, FY22 and FY26E 

 

A. Clean Energy (Electric vehicles, Solar and Hydrogen) 

The clean energy segment, which includes EVs, Solar and Hydrogen, is estimated at INR 6 billion in FY22, and is expected 

to grow at a CAGR of 87.3%, to reach INR 76 billion by FY26 in India. 

Industry overview 

The electric vehicle (EV) market in India is still in a nascent stage, but there have been recent developments from both 

the government and OEMs. The market includes electric two-wheelers (e2Ws), electric four-wheelers (e4Ws) (BEV, 

PHEV, and HEV), eRickshaws, eCarts, and electric buses. Battery swapping is witnessing a huge success in the country 

and, in turn, is driving the EV market. Charging infrastructure has also grown in recent years, reaching over 400 public 

charging stations and increasing, including more than 20 fast-charging stations. Emission standards are another significant 

factor promoting electrification in the country. EVs are steadily gaining traction, owing to favourable government policies 

and the participation of global players in such as Honda, Suzuki, Volvo, and Hyundai. Ather, Hero Electric, Okinawa, 

Ampere, and Ather are the leading players in the e2W segment, while Tata Motors, MG, and Hyundai are the automotive 

giants that are currently leading the electric vehicle revolution in the e4W segment.   

Solar: India has set a target to achieve 100 GW through solar energy by the end of 2022. Unlike the Chinese market, 

which remains largely untapped by foreign entrants, India is a lucrative market with major opportunities in local 

manufacturing. To harness the solar potential in India, the government has initiated several schemes, including the 

establishment of solar PV power generation for defence (10.3 GW capacity), the Public Sector Units Scheme (12 GW 

capacity), and the establishment of 50 solar parks. There are significant opportunities in the Indian solar energy market. 

The government necessitates that smart city obtain 10% of their energy from renewable sources. The establishment of 

centres of excellence encourages R&D building by-laws now require rooftop solar energy systems in new construction.  
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Green hydrogen is a major source of clean energy. However, high cost of green hydrogen is considered as an obstacle to 

its widespread adoption. Along with lower equipment costs, low electricity costs would play a crucial role in reducing the 

prices. The Ministry of New and Renewable Energy has released National Green Hydrogen Policy. A comprehensive 

green hydrogen mission is currently in development, and it is anticipated that it will lay out guidelines for mandatory green 

hydrogen purchase obligations for oil refineries, fertiliser companies, and steel producers in the near future. 

EMS market landscape 

The EMS industry in the clean energy segment is in a growth phase, and India is equally competing with the global leaders. 

The electric vehicle market, specifically for products such as carry and static chargers, controllers, and battery management 

systems (BMS), has very good potential. India is on a continuous growth path in the EMS market in the EV segment. All 

leading companies are looking at India as an option. There are also Indian companies that are into this segment. Solectron, 

Avalon Technologies, Bharat FIH, Syrma SGS, and Frontline are some of the most prominent players in the EMS market 

in the EV category. Avalon Technologies is among the few companies having a presence in green hydrogen in India. 

Growth Drivers 

a) Electric vehicles (EV) 

• Incentives and Subsidies for EV market: As part of the "Make in India" initiative, the government is providing 

incentive schemes and subsidies (FAME I and II) for domestic companies, which they can use to partner with 

global companies and establish manufacturing facilities. 

• Reducing carbon emission: Increased fuel costs will play a significant role in increasing the adoption of EVs, 

beginning with e2Ws in India. Transportation in India accounts for approximately 10% of the country's carbon 

emissions. India is poised to pioneer a new sustainable mode of transportation via the EVs.  

• Emission norms: Stringent emission norms to improve the air quality and reduce carbon emissions are mainly 

forcing OEMs to launch more EVs. Government is embracing expensive technologies for the purpose of 

achieving the target which is been committed under the COP 21 Paris agreement.   

b) Solar and hydrogen 

• Favourable policies and incentives: In the month of April 2021, the Ministry of Power released a draft of the 

National Electricity Policy 2021 and has invited suggestions from all the stakeholders such as Central Public 

Sector Undertakings, power transmission companies, Solar Energy Corporation of India financial institutions 

such as the RBI, Indian Renewable Energy Development Agency, ICICI Bank, HDFC Bank and industrial, solar 

and wind associations and state governments. 

• India’s commitment on Renewable energy: The Indian government has originally set the target of installing 

175 GW of RE capacity by 2030 but has now it has been increased it to 450 GW. In the month of October 2021, 

the Ministry of Power announced a new set of rules aimed at reducing the financial stress for the stakeholders 

and safeguarding the timely cost recovery in terms of electricity generation. 

B. Mobility (Automotive, Railways and Aerospace) 

The Mobility segment, which includes Automotive, Railways and Aerospace, is estimated at INR 78 billion in FY22, and 

is expected to grow at a CAGR of 21.6%, to reach INR 171 billion by FY26 in India. 

Industry overview 

Automotive Electronics: The top 5 products in this industry namely, Engine Control Unit (ECU), EV/HV, HVAC, 

Infotainment and Lighting account for 95% of the demand. Government Initiatives such as the Automotive Mission Plan 

which targets production of 940 million vehicles by FY26 with an annual output value of INR 19.7 Lakh Crore bodes well 

for the market. Statutory requirements on emissions and safety are expected to generate significant demand for many 

products, which will boost local manufacturing. With presence of key players such as Bosch and Continental 

manufacturing Engine Control Unit in India, the market is expected to show a rapid progress in the future.  
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Major areas of usage of electronics in Railway industry is signal safety related electronic system, safe communication 

and processing system among others. Electronic components without asymmetric faults and unsafe communication 

channels are also being used in the railway signalling system. The Indian Railways is planning to add more coaches in the 

future, to provide comfort to maximum number of passengers. Various modes of transport for last-mile connectivity have 

also led to the increase in passenger number in Metro. The Indian Railway has launched the National Rail Plan, Vision 

2024, to accelerate the implementation of the critical projects, like multi-track congested routes, achieving 100% 

electrification, upgrade the speed to 160 km/ hr. on Delhi-Howrah & Delhi-Mumbai routes, upgrade the top speed to 130 

kmph on all other golden quadrilateral-golden diagonal routes and remove all level crossings on the golden quadrilateral-

golden diagonal route, by 2024. Indian Railways is developing and creating technology in areas like signalling and 

telecommunication to be tailored with ‘KAVACH’, the locally developed Train Collision Avoidance System. 

In India, the aerospace electronics segment is still in its early stages. The opportunity in aerospace electronics spans both 

standalone systems and subsystems for other segments, and it extends beyond commercial and military aviation. The 

aerospace industry has development lead times that can extend to several months, if not years depending on the complexity 

of the product under consideration. In the aerospace industry typical product development must pass through number of 

gates starting with sample development, transition development, pilot lot and subsequently production. Avalon 

Technologies specialises in complex sheet metal fabrications, machining, and injection moulded plastics for aerospace 

applications.  

EMS market landscape 

Jabil, Sanmina, Kaynes, Avalon Technologies and Syrma SGS are some of the key players providing EMS services to the 

automotive sector in India. Prominent player in Railway EMS space in India include Avalon Technologies, Kaynes and 

Cyient among others. Some of the other key organizations supporting Indian railways include RVNL, Railtel, DFCC and 

Concor. RVNL is helping in building engineering works required by the Indian Railways and Railtel is helping to 

modernize the train control operation and safety system of the railways.  While in Aerospace segment, Kaynes, Avalon 

Technologies, Cyient and Centum are some of the key participants. 

Growth drivers 

a) Automotive 

• Support infrastructure and rising investment by foreign companies: India is transforming into a global 

automotive R&D hub, as more players entering the automotive sector. The Indian government estimates the 

automobile sector to attract USD 8,000 to 10,000 million in domestic & foreign investments by 2023. 

• Strong growth momentum in automotive electronics: Automotive electronics is linked to solutions that 

improve safety, fuel efficiency, consumer comfort, infotainment, and related applications. There is a strong 

momentum of acceptance among the customers across automotive sector in India.  

• Cloud based infotainment: Consumer demand for increased safety, comfort, and aesthetic elements has 

prompted substantial technological advancements in the automotive industry. One of these developments is 

cloud-based infotainment which has increasing adoption among end-users. 

b) Aerospace and defence 

• As India is speedily modernising its military segment, the aerospace & defence industry is anticipated to 

consume electronics worth INR 70-72 billion over the coming decade in agreement with two industry 

associations—NASSCOM and IESA. 

• Strong A&D ecosystem and increasing defence budget will drive the A&D market in India 

c) Railways 

• Increasing private sector participation: Global players having presence in rail infrastructure and ecosystem. 

The public private partnership has emerged as a resilient model to undertake infrastructural development in the 
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Railway segment in India. The government has laid an ambitious target to allocate USD 1.4 trillion between 2019 

and 2023, including investment to the tune of USD 750 billion on the railway infrastructure by 2030. 

• Rising demand for urban mass transportation: Increase in urbanisation and rise in income for both urban and 

rural sectors is driving growth in this segment. 

• Improved safety and modernisation: Increase in automation of Urban Railway Infrastructure and importance 

of Safety are the key elements of Indian Railways segment. 

C. Communication (Telecom and Satellite, Digital Infrastructure) 

The Communication segment, which includes Telecom and Satellite, Digital Infrastructure, is estimated at INR 57 billion 

in FY22, and is expected to grow at a CAGR of 17.6%, to reach INR 109 billion by FY26 in India. 

Industry overview 

The Telecom and Networking products industry primarily comprises of telecom service providers, telecom equipment 

manufacturers and suppliers, and passive infrastructure providers. India is currently the world's second largest 

telecommunications market with a subscriber base of around 1.16 billion. Long-term growth in the segment requires a 

shift from traditional revenue streams to cloud alternatives. India has plans to roll out state-of-the-art 5G telecom services 

by the end of 2022. 5G connectivity will be used in emerging technologies and technology-enabled markets such as IoT, 

smart cities, and smart agriculture. Global players like Ericsson, Nokia, Samsung, ZTE and Huawei dominate the telecom 

equipment market.  

Satellite: The Indian space agency, ISRO, intends to reuse rocket-launch technology and begin developing reusable 

rockets in the coming decade. With the admission of several firms, this sector has grown leaps and bounds. The Vikram 

Sarabhai Space Centre is active in the development of launch vehicles for heavy-lift capabilities by attaining partial 

reusability and scramjet engine research. Along with SMEs, PSUs and academic institutions, major private firms, including 

Reliance, L&T, Tata Power SED and Mahindra Aerospace, are investing heavily in this sector.  

IoT adoption is growing in India, but enterprises struggle with legacy setups, connectivity protocols, and high costs 

associated with large-scale IoT deployment. IoT vendors can help enterprises in their digital transformation, including 

automation, by offering their global expertise and portfolio of IoT products and services. Apart from developing in-house 

capabilities, vendors partner with value ecosystem participants to capitalize on advanced technologies, such as Big Data 

analytics, artificial intelligence and machine learning, new connectivity protocols, and blockchain, to stay ahead of the 

curve and address the rising demand for IoT solutions.  

EMS market landscape 

Syrotech, Netlink, Tejas Networks, Alcatel Lucent, Bharat FIH, Syrma SGS, Avalon Technologies, Speech & Software 

Technologies, HFCL, Coral Telecom and Alphion India are key telecom and EMS players.  

So far, the domestic EMS sector has been unable to meet demand because it is majorly driven by government entities. As 

slowly the deeper value unlocking is happening in this sector, large EMS participation can also be seen. Increasing trend 

of outsourcing design, R&D and the manufacturing will open up opportunities for EMS players going forward. Most of 

the orders are high tech low volume orders that can be seen in Indian space ecosystem currently. ISRO is looking for EMS 

partners as they are scaling up and have long term goals going forward. 

Growth Drivers 

a) Telecom & Satellite 

• Removal of duty exemption on imported products: In line with ‘Make in India’ initiative, exemption from 

basic customs duty, special additional duty and countervailing duty has been removed on select components. This 

is intended to benefit domestic manufacturers by increasing the cost of imports.  
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• Importance of 5G Infrastructure in India: Service providers are gearing up for 5G roll out in India, which will 

boost the customer utilization of high-end data products.  

• Increasing need for satellite manufacturing: The rising space-based needs of security agencies, ISRO will not 

only have to continue the routine development of remote sensing and telecommunications missions but also need 

to deliver for national security requirements. 

• Digitalization is the key driver of commercial success in NewSpace; it also underscores the lower maturity of 

adoption of digital tools and resources by the Indian space businesses. Potential integration into the global value 

chains of local OEMs acting as a growth catalyst for the industry 

b) Digital Infrastructure (IoT) 

• The dynamics of the IoT ecosystem drive strategic partnerships among IoT components providers, enabling an 

extensive customer reach which translates into a robust go-to-market (GTM). 

• The IoT space offers multifaceted revenue opportunities for operators and IT services companies in IoT 

consulting and services. Expanding existing businesses and building new business lines on top of developing 

expertise using existing capabilities and data are acquisition opportunities for participants. This can help cement 

participants’ relationships with an existing customer base. 

• The pandemic has accelerated digital transformation in companies. They are keen to deploy IoT solutions to 

acquire capabilities such as remote monitoring, predictive maintenance, and automation to reduce human 

intervention and implement business resiliency. 

D. Industrial (Power and Automation) 

The Industrial segment, which includes Power and Automation, is estimated at INR 58 billion in FY22, and is expected 

to grow at a CAGR of 18.7%, to reach INR 115 billion by FY26 in India. 

Industry Overview 

Power electronics play a crucial role in electrified vehicle applications that require compact and highly efficient power 

conversion solutions. Power electronics devices are anticipated to be the key technologies of the future that increase system 

efficiency and performance in energy-saving and automotive applications. One of the major factors driving the demand 

for power electronics products is the increasing demand for energy-efficient products.  

The Industrial Automation industry on the other hand, presents numerous opportunities for innovative technology 

companies that support multiple other industries. Companies are focusing on automation in order to remain competitive, 

which is expected that demand will increase further in the coming years. Moreover, industrial automation is becoming an 

integral part of India's manufacturing companies that utilise cutting-edge technologies. 

EMS market landscape 

Most of the large manufacturing companies are investing heavily in the technological up-gradation of their facilities by 

adopting digitization and industry 4.0 concepts. This will increase demand for Industrial electronics products which in 

turn will boost the EMS industry. The sector has huge potential in smart metering in electricity/ water/ gas.  

The Make in India initiative is designed to strengthen India's manufacturing sector, boosting essential industries including 

power, metals and minerals, and chemicals. Some key EMS players operating in industrial space include Kaynes, Amber, 

SFO Technologies, Syrma SGS, Avalon Technologies, and VVDN Technologies among others. 

Key Drivers 

• Power electronic products are integrated into all types of energy conversion applications. Advancements in 

energy infrastructure, production of renewable energy, and energy-efficient portable electronics components 

drive the market growth at a higher rate. 
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• Several initiatives by Government of India to promote the growth of the industrial sector in the country in form 

of approving PLI schemes and improving electronics supply chain and assembly industry 

E. Medical Devices 

The Medical Devices segment is estimated at INR 23 billion in FY22 and is expected to grow at a CAGR of 43.0%, to 

reach INR 94 billion by FY26 in India. 

Industry overview 

The Indian Medical Devices, market is experiencing dynamic changes with the emergence of advanced technologies, 

evolving clinical and administrative needs, and the introduction of new policies and regulations.  There is a huge gap in 

between the current market demand and supply of the medical devices in India and this actually provides a substantial 

opportunity for the manufacturing devices market to grow in India. 

Nearly 65% of the manufacturers in India are typically domestic players operating in consumables segment and catering 

to the local consumption with limited exports. Big MNCs lead the high technology end of Medical Devices market in India 

with widespread service networks. Major electronics in medical business includes MRI, X-Ray, Ultrasounds, etc. and 

Patient Aids include hearing aids and pacemakers, etc. 

Key Drivers 

• Population growth and an increase in the number of healthcare initiatives are projected to fuel growth. 

Growing health consciousness, shift toward preventive healthcare, and an increase in lifestyle diseases all serve 

as further catalysts. 

• Technological advancements and an access to advanced equipment to address patient s’ needs, as well as 

increasing affordability of diagnostic devices by users is expected to dominate the market. 

• Government setting up innovation centres for medical diagnostics products 

• Rapid growth and demand in remote diagnostics and patient monitoring 

 

Chart 4.14: Indian EMS market – Product life cycle of end-user industries 

Avalon Technologies Ltd. is one of the leaders in the 

high mix, flexible volume product manufacturing 

segment. It is virtually present in every major industry 

vertical. Such diversified industry presence hedges 

against global market and industry cycle volatilities. 

Key focus segments of Avalon Technologies include: 

• Mobility (Aerospace, Railways, Automotive)  

• Clean Energy (EV, Energy Systems, Solar, 

Hydrogen) 

• Medical devices and equipments 

• Industrial (Power and Automation) 

• Communication (5G, Satellite, Digital 

Infrastructure). 

EMS market segmentation by B2B and B2C 

In India, the B2C market was valued at INR 1,289 billion in FY22 and is expected to maintain its dominance, reaching 

INR 3,988 billion in FY26, while the B2B market is far behind. In FY22, the B2B market was valued at INR 180 billion, 

and it is expected to grow to INR 513 billion by FY26. 
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Chart 4.15: EMS market split by B2B and B2C, India, value in INR billion, FY16-FY26E 

 

PCB assembly market opportunity 

The Indian PCBA market was valued at INR 1,788 billion (USD 24 billion) in FY22 and is expected to reach INR 6,556 

billion (USD 88 billion) in FY26. The market is expected to grow at a CAGR of 38.4% till FY26.  

Chart 4.16: PCB assembly market in India, value in INR billion, USD billion, FY16-FY26E 

 

The National Policy on Electronics 2019 predicts positioning India as the global hub for the EMS by concentrating on the 

size and the scale, endorsing the exports and enhancing the domestic value addition by creating a facilitating environment 

for the industry to compete on global level, which is an important policy objective. Building PCBA manufacturing 

capabilities will be the key to India’s desire to become the leading electronics manufacturing hub for the universe. Investing 

in Printed Circuit Board Assembly is not only critical for maintaining the domestic manufacturing impetus but also India’s 

emphasis on reducing its dependency and trade deficit on China. There is now a very strong realization among 

multinational companies that supply chains must be de-risked and these establishments are now looking at diversifying to 

the other countries.  

Some of the key drivers of PCBA include growth in value addition, increasing demand for electronic products globally, 

requirement for high-speed assembly and miniaturization. It is very important for India to encourage the contract 

manufacturers and increase their manufacturing operations in India. This is expected to speed up the export of PCBA, 

position India as the source of the global supply and further strengthen India’s hold on the electronic manufacturing. 
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Avalon Technologies, Kaynes, Bharat FIH, Syrma and VVDN are among the leading players in PCBA in India. Avalon 

is one of the few EMS companies in India, that offer one stop services from PCB design and analysis to new product 

development (“NPD”) and subsequent volume production. Avalon’s design division located in Bengaluru, Karnataka 

makes it one of the leading PCB analysis/design engineering companies in India. 

Comparative analysis of industry in India, China and Vietnam 

A. Economic comparison on favourable manufacturing parameters 

Chart 4.17: Economic comparison on manufacturing parameters, India, China & Vietnam, 2021 

 
Economic development in India is gaining as a result of the continuing expansion of consumption and investments in key 

industries. The projected government expenditure increase would further enhance growth by focusing on social 

infrastructure, making the best use of technology, digital India, make in India, job creation in Micro, Small, and Medium 

Enterprises (MSMEs), and heavy investment in infrastructure. 

China is now the world's second-largest economy. The primary difficulties for its expansion are excess capacity issues, 

labour costs, and financial market weaknesses. India and Vietnam are gaining ground as the second-best destinations after 

China. Various government initiatives and tax regimes are expected to stimulate India's domestic manufacturing sector. 

India has the potential to become a global manufacturing powerhouse, competing with China, which now produces one-

fifth of the world's commodities. Chinese employees' aspirations have risen, and they are increasingly focused on high-

tech jobs, leaving gaps in the industrial value chain. Due to a lack of manpower, this has resulted in a labour shortage and 

increased costs in China. 

B. Labour market comparison 

Chart 4.18: Labour market comparison, India, China and Vietnam, 2021 

 
In comparison to other Asian countries, India and Vietnam benefit from lower labour costs. Vietnam, with a population of 

less than one-tenth that of China, is experiencing skilled labour shortages as global manufacturers rush to set up shop to 

avoid US tariffs. It is also hampered by a scarcity of specialised supply chains. India is expected to fill this void due to its 
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advantage in skilled and semi-skilled labour. With nearly 500 million people of working age, India has one of the world's 

largest workforces. Each year, millions of Indian students graduate from colleges and enter the workforce. Apart from a 

favourable labour environment, India has an abundance of design talent (hardware and software). 

C. Manufacturing eco-system comparison 

Chart 4.19: Manufacturing eco-system comparison, India, China and Vietnam, 2021 

 
China has been the ideal manufacturing destination due to its long history and supremacy in electronics manufacturing. 

The electronic sector in China has expanded at three times the rate of the country's GDP. Exports account for a large 

portion of China's electronics manufacturing, including notebooks, mobile phones, and flat panel displays. The current 

uncertainty in China's manufacturing favourability has stemmed from the global economic crisis and years of rapid 

expansion. Vietnam has benefited from the US-China trade war and is aggressively investing in infrastructure to facilitate 

strong inflows of FDI. Economic zones, industrial parks and clusters, hi-tech parks, and agri-tech zones are among the 

sectors targeted for investment. Vietnam has introduced new incentives to attract high-tech investment. 

The position of the Indian electronics sector is changing, and electronics is recognised as a key segment for policy focus. 

The National Policy on Electronics (NPE), 2019 has highlighted the local value addition and a supportive environment 

has been developed. The government is rapidly attracting the eye of global and domestic companies with an unimpeded 

focus on manufacture through Make-in-India policies. The favourable developments leave India with the potential to 

dominate electronics manufacturing in the region. Indian electronics manufacturers are heavily dependent on imports for 

raw materials sourcing. The phased manufacturing programme of the Government of India involves a mix of local 

assembly import levies and incentives. Since plastic components are driven by international prices, there is no noticeable 

disadvantage for Indian producers. As many electronic manufacturing units are anticipated to undertake greater value 

addition, the component cost is likely to go down over the next 3 to 4 years. Various PLI schemes across sectors are 

expected to address this challenge by bridging the cost gap in between India and China.  

Advantage India: A favourable destination for Electronic Manufacturing 

The manufacturing scenario in India has changed a lot in the last few years. Among 190 countries, India ranked 63rd in 

‘Ease of Doing Business’ in 2021, an improvement of 79 positions in the five years between 2014 and 2020. With the 

recognition of electronics sector as one of the key growth drivers for the Indian economy, the sector has received significant 

attention from the government in the last 6–7 years through various policies, schemes and incentives. The National Policy 

on Electronics (NPE) emphasised local value addition and created an enabling environment. The government’s focus on 

manufacturing through Make-in-India policies attracted the interest of both global and domestic companies. The following 

factors will contribute to India becoming the next Electronics manufacturing hub of the world. 

• Stable political government that assures global investors on consistency in policies 

• Rising cost of labour in China while India is still at a lower end of this cost 

• Creation of National Manufacturing Zones (NMZ), Electronics Manufacturing Clusters (EMC), close 

coordination between centre and states for investment promotion 

• High domestic demand for products and services; local needs 
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• Investment by EMS companies in capabilities and capacities. 

• Duties and tariffs to discourage imports and encourage domestic value addition 

• Digitalization that accentuates demand for select products 

Key growth drivers for the industry 

Strong push towards Make in India: India is witnessing a major drive by the government of India to push for the 

domestic manufacturing of Electronics especially in segments such as Mobile Phones, Televisions, and Medical & 

Strategic Electronics. The Government of India’s “Aatmanirbhar Bharat Abhiyaan” or Self-Reliant India campaign 

provides an increasing range of incentives to attract and localize manufacturing and production in India. These incentives 

promote manufacturing and exporting products in various industries. 

Influx of new electronic applications going forward: New emerging opportunities like Electric Vehicles, Internet of 

things and Electronic Security system (Cameras or Storage) are opening up new electronic market for India and these 

industries will also be driven by the Make in India thrust. 

Strong regulatory push and GOI initiatives to drive electronics usage in India: New regulations like BS VI for Auto, 

Digital India program, Digital payments and Smart Cities program is going to drive more usage of electronics in India and 

therefore will lead to a far greater thrust on Make in India than it was seen before. 

Changing geopolitical situation post COVID: Post Covid, alignments in the global markets has shown that there is a far 

greater resistance to rely on China as their key manufacturing source. There are discussions in numerous forums to 

diversify their manufacturing operations to counties other than China. India is seen as one of the possible diversification 

areas along with Vietnam and other SE Asian nations. 

Key restraints for the industry 

Inefficient supply chain for the required electronics: India has a limited component supplier base; a majority of high-

value and critical components are imported. Components that are predominantly imported include ICs, PCBs, and other 

active components. As supply-chain resilience and localization are becoming more significant, India has to take the 

necessary steps to improve the domestic value chain capability for long-term benefits.  The introduction of the PLI scheme 

to promote component sourcing; FDI policies relaxing companies' ability to set up bases in India; and the establishment 

of dedicated freight corridors that help in the advancement of transportation technology and increase in productivity are 

some of these steps. 

Lack of manufacturing ecosystem: In India, there is lack of a stable component ecosystem. Moreover, FTAs with 

ASEAN countries make imports less expensive than domestic production, thereby intensifying the situation. Tax disputes, 

a scarcity of skilled engineers, and a sparse network of local component manufacturers are all significant factors impeding 

the growth of India's mobile component manufacturing industry.  

Skilled labour shortage: There is substantial competition for R&D personnel, qualified technical experts, sales and 

marketing professionals and post-sales services providers. 

Emerging trends in EMS in India  

Faster replacement cycle and high demand for emerging technologies: Electronic products have shorter life cycles as 

a result of rapid technological improvement and newer products with enhanced technology. Customers are also replacing 

their electronics with newer products with constantly changing customer views and expectations.  

This growing preference for advanced technology products has driven rapid innovation in the consumer electronics 

business. Emerging technologies, for example, IoT, AI, and the introduction of robotics and analytics in the industrial and 

strategic electronics segment, have all led towards the overall development of numerous electronic products, which has 

given a lift to local demand. Utilization of IoT/sensors, 5G, artificial intelligence, and machine learning are providing 

stimulus for the creation of advanced multi-utility electronic products.  

Demand from emerging applications in electronics industry: The EV market is gaining traction, owing to the 

governments various initiatives to promote EV sales in India. As the EV segment is reliant on the electronic sector for a 



59 
 

range of components, the EMS market is projected to gain impetus in the near future. The electronics market in Telecom 

and Networking Products segment is increasingly adopting 5G technology for enhanced mobile broadband and ultra-

reliable low latency connectivity. Wearable technology and flexible displays (TV segment) are two emerging electronic 

applications that are gaining wide acceptance globally. 

EMS companies offering design services: EMS companies are moving up the value chain and Indian design companies 

work on end-to-end product development, right from concept design to development to prototype testing. Advanced 

product development focusing on miniaturisation, IoT, automation, AI, and defence applications is likely to be one of the 

biggest trends in electronics design. IoT-based advanced analytics and industrial automation provide manufacturers with 

better efficiency and productivity gains. Electronic Design Automation (EDA) is a category of software tools which drives 

the design of Integrated Circuits and PCBs. Until recently, EDA software tools were used to cater mainly to the 

semiconductor business. However, the fast rise of AI, ML, deployment of 5G communication, edge and cloud computing 

have created the need for invention in hardware, as an outcome such software tools are in very high demand. 

Component miniaturization: During the course of the complete production cycle, an electronic device is being handled 

by a variety of manufacturing equipment. The ever-increasing complexity of electronic assemblies, as well as component 

miniaturization, has increased demand for advanced and dependable manufacturing equipment. The choice of PCB is 

dictated by three major factors from the product perspective, which is complexity of operation, form factor, and level of 

miniaturization. The dawn of the conjunction has led manufacturers to assimilate numerous devices and produce small-

scale devices for mechanical, electronic, and optical products. 

After sales service as part of offerings of the EMS companies: Repair and rework are no longer seen as non-value-

added services in electronic manufacturing industry.  It is increasingly becoming part of OEM and EMS/ODM service 

offerings. The high value of today's electronics assemblies justifies the purchase of rework equipment. Repairing and 

reworking equipment allows electronic manufacturers to save valuable electronic components and semiconductors instead 

of discarding them. It is also being accepted in the electronics industry due to the development of precise SMT repair and 

rework equipment. Complex, high density PCBA are simply too valuable to scrap. Due to the tight production runs of 

Just-In-Time manufacturing, even smaller boards with fewer components would need to be repaired. 

CHAPTER 5 - BENCHMARKING WITH INDIAN EMS PEERS 

Comparative Analysis – Company background and Application segments 

Chart 5.1: Company background of key EMS companies, India, FY22 
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Chart 5.2: Comparison of presence of key EMS companies in the Application segments, India, FY22 

  

Comparative Analysis – Services offered and Segment wise revenue split 

Chart 5.3: Services offered by key EMS companies, India, FY22 

  

Comparative Analysis – Financial metrics 

Chart 5.4: Revenue and EBITDA of key EMS companies, India, Value in INR Million, FY19 - FY22 
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Chart 5.5: Gross, EBITDA and PAT margins of key EMS companies, India, Ratio in %, FY19 - FY22 

 

 

 
 

Chart 5.6: RoE, RoCE and Asset turnover of key EMS companies, India, Ratio in %, FY19 - FY22 

 

 

 

Basis the above, it can be concluded that among EMS peers, Avalon Technologies is a leading company on several metrics. 

Avalon Technologies has among the highest gross margin, EBITDA margin, return on capital employed and fixed asset 

turnover as of Fiscal 2021. Further, among B2B focused EMS peers, Avalon Technologies has among the highest revenue 

from operations as of Fiscal 2021.  

 




