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DISCLAIMER

Given below is the contertb be provided to you for your internal use by Frost & Sullivan as part of your
subscription to its industry research on the following industry:
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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 jedtions and research reports. The estimates provided

08 CNRal 9 {dAtADBLY OLYRAFOD tNAGFGS [AYAGSR 6&GCNR
levels of quantitative and qualitative analyses, including industry journals, company repdrisfanmation

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.séish, a blanket, generic use of the derived results or the
methodology is not encouraged forecasts, estimates, predictions, and other fotaakithg statements
contained in the report are inherently uncertain because of changes in factors underlyingsbamptions,

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 showonduct 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, taxationestrinent matters and

are advised to consult their own business, financial, legal, taxation, and other advisors.



CHAPTER-IGLOBAL MACROECONOMIC OVERVIEW

GlobalReal GDRand Growth Qutlook

The Global economy (real GDP), which is now in the path of \stesmbvery, has undergone significant
stress in the last few years due to extended trade conflicts, slowdown in investments across the world and
then a novel virus. Global economy was showing signs of slowdown since CY2018 and then entered into a
recessionin CY2020 owing to the unprecedented crisis caused by CO[andemic. The pandemic
started from China around December CY2019 and then had spread across the continents with alarming
speed, infecting millions and bringing economic activity to near stihiolsQ2 and Q3 of CY2020 as many
countries had to impose strict restrictions to curb the spread of the vifag novel virus has seen multiple
variants in the past two years and the most recent one is the Omicron variant which is causing the third
wave of COVH29. Omicron is expected to be more transmissible than the past variants. With this the
pandemic is ats expected to become an endemi&/orld now has vaccines to fight this disease and
companies have developed innovative business models including adoption of digital measures to continue
with their businesses. Pent up demand, caused by economic stagnat@mgrovement in the supply
situation are now fuelling the recovery of global economy which is poised to stage its most robust post
recession recovery in 80 years in CY2021. The global GDP is expected to grow at a CAGR of 3.9% by CY2025.

Chart 1.1: Real GP and Real GDP Growth (Annya¢rcentagechange), Global, Value in USD
Trillion , Growth in %, CY201CY2025E

96.2

555 99.4

2017 2018 2019 2020 2021E 2022E 2023E 2024E 2025E
mm Real GDP at Constant Price (USD Trillion) ——Real GDP Growth at Constant Price (%)
Note: E refers to Estimate Source: IMF, World Economic Outlook, 2021, World Bank; Frost & Sullivan Analysis

The pandemic, in its peak, had created several issues for the manufacturing industries such as supply chain
disruptions, labour issues, sluggidamand and fall in exports. In order to survive, companies across the
globe had to adopt drastic measures such as employment and wage cuts. This had a circular effect on the
global economy. Job losses coupled with salary reductions and delayed paynmaritedénto significant



decline in consumer spending which in turn affected the economy and further job losses. Travel, hospitality,
banking, construction and manufacturing were among the waffcted industries.

Impact of the Pandemic was severe amahg weaker economies in CY2020. Most of the African countries
faced severe economic downturn especially the countries with large energy exports such as Algeria, Angola
and Nigeria. Fluctuations in the oil prices, cold war among major Oil & Gas produaetedcwith the

impact of the global economic slowdown had affected the Middle Eastern economies adversely. The Latin
American region, which has been grappling with many secanomic issues such as poverty, inequality,
debt crisis, low economic growth@t the pandemic had further worsened the situation. Latin America has
also been one of the worst hit regions due to the COlApandemic.

However, the situatiorwaslot better and brighter in CY2021 and the global econdrag made atrong
recoveryafter a doom performance in CY202Blobal economy is likely to grow by 5.6% in CY2021, largely
on the inherent strength of the major economies such as the United States, China, Japan, Germany, United
Kingdom and India. While global economic bodies maade upward revisions in their growth projections

for most of the economies, many weaker and developing economies will continue to grapple with-COVID

for the next few years.

Impact of COVIB19 pandemic on different economies in 202Md 2021

Theoutbreak of COVHR9 pandemic has thrown the entire world into an unforeseen crisis in terms of both
LJzof AO KSIFfGK FyR SO2y2Yeéd t NRPGSOGAY3I LIS2LI SQa fAQ
priorities for countries across the world. Thelghl economy, which was already slowing down, plunged into

a deep depression in 2020 causing severe impact on spending and employment.

With increasing spread of the virus, most of the economies had to enforce desperate measures such as
lockdowns, travelrestrictions, social distancing etc. Various containment measures including closure of
offices and factories, slowdown of public services etc. were taken which resulted in significant drop in
investments during 2020.

Business scenario haggnificantlyimproved since then andhost of the economies arbopingto bounce

back to 2019evels by 2021 or beginning of 2022. Governments across the world have created necessary
healthcare infrastructure to deal with any future outbreak, more than 7.7 billion naatbses havalready

been administered, and public at large have learnt to live with this menace.

The global economic recovery is jeopardised by high freight charges. Container freight charges have risen
across nearly all trade routes due to increasedhdad for commodities. According to recent estimates, the
current increase in container freight rates could increase global import prices by 11% and consumer prices
by 1.5% by2023. The economic impact of COVID containment measures, coupled with a gerera
shrinking of shipping capacity and equipment, has severely impacted maritime freight operations. The
implementation of COVHR9 protocols resulted in a steep increase in freight costs, which resulted in
depressed margins in FY21. Once the pandemic getsricontrol, this may ease out.

Similarly, restrictions on air travel were gradually lifted, including those that had hampered the provision of

crucial health products in several countries since the outbreak of GOd/IDhe impact on air travel

depends o the duration of the current pandemic's duration and severity, containment measures' efficacy,
7



consumer trust in air travel, and future economic conditions. The latest indicators from India show the
country is progressively recovering from major operatibdisruptions and moving towards normalisation.
Globally, the market is expected to stabilise as more flights open and reschedule as European and
international borders reopen.

= United States of America USA became the epicentre of the pandemic with highest

YdzYo SN 2F NBLRNISR Ol adz tidAasSa Ay GKS @2NIR
economy. As per U.S. Bureau of Labour Statistics, unemployment rate almost tripled between
Q4 CY2019 to Q2 CY202@mm 3.6% to 13%. Over thirty million Americans had filed for

unemployment benefits due to job losses during this period. However, unemployment rate fell to 6.7% by

Q4 CY2020 due to slew of economic measure taken by the Government. The U.S. economynhas bee

strengthened by massive fiscal support and widespread vaccination and the economy is expected to grow

by 6.4% in CY2021, the fastest pace since 1984. While small businesses are expected to have a longer road

to recovery, the services sector, constructiaretail trade, management companies & enterprises, real

estate, technical services and healthcare are driving economic recovery in the country.

Europe- The situation was no different in Europe. Post China, Italy was the second country to
experience rassive casualties in the initial months of the pandemic outbreak. While the
pandemic triggered sharp declines in job opportunities and millions of job cuts, the region was
also at the forefront in easing down economic lockdowns and opening up economitiesti

Compared to the global economy, the euro area suffered a bigger hit in 2020 and likely to experience
comparatively slower recovery in CY2021. The real GDP is likely to reantisigréevels only by mi2i022.
Manufacturing industries were impaaleby shortterm supply shortages, but most of them recovered
relatively quickly during Q3 CY2020. Sectors which thrive on human contact and interactions, such as the
cultural and creative industries and the aerospace industry, have experienced subst#atiay the crisis,

and likely to have longer recovery path. Pharmaceuticals and Digital sectors were the least impacted
sectors.

South East AsiaEven though health, economic and political impact of C&@lbas been
significant across South East Asiations, the virus has not spread as rapidly in this region as
compared to other parts of the world. Although the region could not match fiscal incentives of
many of the western world countries, fiscal policy in Southeast Asia has still been more
generots and this has played a crucial role in limiting the economic and social fallout from the pandemic.

Asian Development Bank, in one of its latest reports, mentioned that Southeast Asian economies will
NBEO2@SNJ G aF YdzOK &t 26SNJ LI OS¢ GKIyYy LINIS.CADR dza f &
downgraded economic growth projections for all Southeasad&conomies except Singapore and the
Philippines. Major Southeast Asian economies including Indonesia, Thailand, Malaysia and Vietnam reported
a sharp rise in daily COVID infections and deaths in the recent months. The spike in cases and deaths was
attributed to the highly infectious delta variant. Southeast Asia plays a major role in the global
manufacturing supply chain. Lockdowns and sedistincing measures in the region, primarily in Taiwan,

have prolonged a global shortage of semiconductonsl eonstrained the supplies of goods such as coffee

and clothing.



China- Covid19 outbreak started with China and then rapidly spread into other parts of the

world. Before the pandemic, China was already grappling with slower growth and rising

unemploynent along with trade conflicts with economic giants like USA. Impact of the

tF YRSYAO g6t a aS@OSNB 2y (KS O2dzyiNERQa SO2y2Yye
containment measures and as China is the biggest exporter to many countries in the \Werkl were
supply chain disruptions in the first few months of 2020 which impacted the manufacturing sector globally.
However, the country could restore its operations within next few months and was one of the leading
suppliers of medical consumables anddety L)Y Sy & 3Jf 20+ ff& Ay [/ HAHND [/ KA

A % 4 A x

O2y iGN} OG AY [/ ,unwnuns Aad SELSOGSR G2 3INBgG +FiG yopr A
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reducing financial stability risks.

India - India, one of the potential superpowers in theord and one of the emerging
® manufacturing destinations, could not decouple itself from this global disaster. Indian

manufacturers had to face supply side bottlenecks as there was no supply from China in Q1
2020. India is the second most populous countnd @opulation density of the cities are one

of the highest in the world. Due to this, India Govt. hadmpose strict countrywide lockdown much faster

than most of its western counterparts. Indian manufacturing sector could not withstand this double;zblow

first from the supply side and then from the demand side and its economy contracted the 1284 ¢0)

globally in Q2 2020.

| 26 SHSNE GKS O2dzyiNE Kl & akKz2gy a0GNRBy3I NBaiAfASyOS a
2 NJ W8 § flidig @n@the industries have responded to that call. India has not only becorre|eit

on medical supplies, it is now one of the largest producers of €®idaccines globally. The demand
scenario has improved and Indian economy has grown by re2drt % in Q2 2021 compared with the
corresponding period last year.

al ydzfFI OGdzNAy3 KIFa SYSNHSR 2yS 2F F20dza | NBI  F2NJ
WIGYFYANDKENI . KFNFGQ FYyR aSNASA 27F aOK Scvod &inkeéddzOK |
Incentive (PLI) etc. India has emerged as the second most sought after manufacturing destination across the
world indicating the growing interest shown by manufacturers in India as a preferred manufacturing hub

over other countries, includinthe U.S and those in the Adial OA FA O NB3IA2y X aK2gSR / d:
2021 Global Manufacturing Risk Index.

Other countries- The economic impact of the COVID pandemic has been different across different
countries. Iran had the highest number afrona cases in Middle East, followed by Iraqg and UAE. Countries
ddzOK Fa {FdzZRA ! N} oAl FYyR !'19 GgSNB O02yaSNBI GAGBS Ay
tourism revenue. Tourism is one of the biggest revenue generators of the regioniapdor GCC
countries like the UAE. GCC governments have taken swift measures to reduce the impact of the virus in the
region. Africa is one of the most affected regions globally due to GO8/gandemic. It is one of the most
susceptible regions in tersnof controlling the pandemic due to lack of proper health care services and basic
infrastructural amenities.

For many countries, economic recovery is being driven by the private sector. The Small & Medium

Enterprises are expected to play a key role imrexnic and employment recovery in these countries.

Digitalization is also playing a key role in economic rebound across Africa as healthcare apps, payment
9



platforms, ecommerce portals and micrfmsurance systems are witnessing positive traction across end
users.

Real GDP for key regions and growthttmok

A) United States of America (USA)

USA economy was progressing well with more than 2.0 % growth between 2017 and 2019
before it experienced the biggest decline in 2020 when the economy contracted by over
3.5%. This was worse than the 2.5 % decline witnessed during the economic recession of 2009. A positive
recovery of 6.8% in 2021 is anticipated to be followed by subdued growth and saturation in economic
activity where the market is expected to grow betweé.2% in 2022 and 1.6% in 2025.

The US policy makers have taken proactive decisions to protect lives and businesses. The stimulus
announced by the government has given the nation some additional relief. Few of the economic indicators
like employment arelsowing significant improvement in 2021. Household expenditure has now been rising
gradually since April 2021. Retail sales and housing sales has also gathered pace and also exeegsied pre
levels.

Chart 1.2 Real GDP and real GDP growth (annpatcentage change), USA, value in USD trillion,
growth in %, CY201ZY2025E

2017 2019 2020 2021E 2022E 2023E 2024E 2025E
I Real GDP at Constant Price (USD Trillion) —~o—Real GDP Growth at Constant Price (%)
Note: E refers to Estimate Source: IMF, World Economic Outlook, 2021; World Bank; Frost & Sullivan Analysis
B) Europe

The European Union (EU) economy has shrunk by 5.7 % in 2020 with a recovery anticipated at
4.2% in 2021. Spain, UK, ltaly, Greece and France are the worst affsmdedmies,
experiencing a GDP decline of 10.8 %, 9.1 %, 8.9 %, 8.2 % and 8.1 % respectively.

10



After the pandemic, EU and the United Kingdom have adopted various trade control measures to ensure the
availability of essential items, medicines and medical gaeint. In addition to this, EU member countries
introduced export bans, notification requirements for exports, power to seize goods etc. The entire EU
nations are experiencing a low production crisis. European companies have started redesigning production
to revive from the current situation. Companies across Europe are embracing innovative business models to
survive the crisis and continue doing business.

While the recurrence of CO\UI looms large, economic experts have predicted that economic recofery o
EU region will happen at a slower pace and the region will reach tensis level only in 2022 as many
economies depend heavily on tourism. Most of the economies are now operating normally and a positive
sentiment prevailing buoyed by a landmark agresnt forged by the European Union to raise a 750 billion
euro (USD 883 bhillion) relief fund through the sale of bonds backed collectively by all members. Countries
are now looking towards more sustainable growth with resilience and cohesion.

Chart 1.3 Real GDP andeal GDPgrowth (annual percentage lbange), Europe, value in USD
trillion, growth in %, CY201:CY2025E

4.2% 4.4%
5 o

2017 2018 2019 2020 2021E 2022E 2023E 2024E 2025E
mm Real GDP at Constant Price (USD Trillion) —o—Real GDP Growth at Constant Price (%)
Note: E refers to Estimate Source: IMF, World Economic Outlook, 2021; World Bank; Frost & Sullivan Analysis
C) China

China is the only large economy to register a positive GDP growth in a year when the global

SO2y2Yeé 02y iNI Oldsdhomy Bad a psitivi:gwth dt 2.3¢d-d@iag 2020. The
country has shown its resilience during the pandemic year and expected to register 8.5% GDP growth in
HAHM® / KAYlFQa SO2y2Yeé KlIa NBO2OSNBR ¢Sttt ¢gAmMK GKS
OYGISNILINAAS 6{a9Qauv FtyR |ftft2gAy3 RStl & 2F 2y NBI
positive signs, retail and investment industry remained weak and challenging.

As the recovery gains traction, the composition of aggregate demand is tikedhift toward private

domestic consumption. Real consumption growth is expected to eventually return to pre d9O\Mizls,

aided by continued labour market recovery, growing household incomes, and increased consumer
11



confidence. Despite recent increasén imported raw material prices and an increase in local demand,
consumer price inflation is projected to stay below target. Given th@aing uncertainty, the authorities
are expected to remain flexible and modify the level and nature of macroecormtiay assistance.

Chart 1.4 Real GDP and real GDP growthifaal percentage lbange), China, value in USD
trillion, growth in %, CY201CY2025E

2017 2019 2020 2021E 2022E 2023E 2024E 2025E
I Real GDP at Constant Price (USD Trillion) ~o—Real GDP Growth at Constant Price (%)
Note: E refers to Estimate Source: IMF, World Economic Outlook, 2021, World Bank; Frost & Sullivan Analysis

D) India

The Indian economy continued to grow between 2017 and 2019. However, there was a
moderation in thegrowth rate during these years. As the Government was taking various
measures to counter this slowdown, Couifl created havoc in 2020 which resulted in 7.3%

O2y (NI OliA2y 2F (KS O2dzyiNEQa SO2y2Yed C¢KAArmla o2
GSN¥Ya 2F SO02y2YAO0 O2y(iNXOGA2Yy Ay (GKS O2dzyiNEB QA KAZ
world. Unemployment rate was more than 20% in April and May 2020 and individual income dropped by
more than 40% during this period. Private comgion, the mainstay of aggregate demand, was severely
affected by the pandemic. As per NSO estimate, Private Final Consumption Expenditure (PFCE) contracted
by 9.0 per cent in 20201, reflecting impact of the stringent natiemide lockdown and social d&ncing

norms, heightened uncertainty as a result of transitory and permanent job losses, closures of small, micro

and unincorporated businesses and wage resets.

However, the country has shown tremendous resilience in these difficult times and macroeconomi
indicators started improving gradually since Q3 2020. The medium term growth outlook is very positive and
country is likely to record a growth of 8.3% in 2021 and 7.5% in 2022, on account of strong macroeconomic
fundamentals including moderate inflationmplementation of key structural reforms and improved fiscal

and monetary policies. Among all large economies, India is likely to demonstrate a rapid and sustainable
growth post COVHR9, driven by strong manufacturidgd industrial expansion and consutigm demands

from the private sector.

12



Chart 1.5 Real ®P and real GDP growthrfaual percentagechange), India, alue in U® trillion,
growth in %, CY201TY2025E

8.3%

2017 2018 2019 2020 2021E 2022E 2023E 2024E 2025E
mm Real GDP at Constant Price (USD Trillion) —~o—Real GDP Growth at Constant Price (%)
Note: E refers to Estimate Source: IME World Economic Outlook, 2021; World Bank; Frost & Sullivan Analysis

hyS 2F GKS (1S@& NBlFLazya F2N) G4KS FyidAOALI GSR 3INBgI
YIydzZFl OGdzNAy3d &aSOG2NXP LYRAFY YIFydzZFl OGdzNAy3I &aSO0 2 NI
GKS LI ad wmn &SIFNB 0dz2@é SRy oLeYy RMyFALG Al YR @50 i 2ANJ S& LKA °
make India a global manufacturing destination.

For the Electronics industry, The National Policy on Electronics (NPE 2019) aims to position India as a global
hub for Electronics System Design and Mawctiiring (ESDM) by encouraging and driving capabilities in the
country for developing core components, including chipsets, and creating an enabling environment for the
industry to compete globally. The NPE 2019 also envisions the creation of a vibrardyaarthic
semiconductor design ecosystem in the country by way of incentivizing theugtarand making design
infrastructure accessible to them. Towards this, the Govt. has promoted entire ecosystem of the Indian
electronics industry through incentive sches suctlas;

1 Incentive support to companies / consortia that are engaged in Silicon Semiconductor Fabs, Display
Fabs and Compound Semiconductors / Silicon Photonics / Sensors (including MEMS) Fabs
Semiconductor Packaging (ATMP / OSAT) and Semiconductign Bgsign Linked Incentive or
DLI);

1 Production Linked Incentive (PLI) for IT hardware and large scale electronics manufacturing

These incentive schemes will boost investment in the entire value chain of the Indian electronics industry
include desigimg and ensure local availability of components (Integrated Circuits (ICs), Chipsets, System of
Chips (SoCs), Systems or IP Core etc.) and enable Indian Electronics industry meliansedhd export
oriented. Development of local manufacturing ecosystem will strengthen the local supply chain thereby
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improving time to market, reducing lead times, saving precious foreign exchange, reducing component and
logistics costs, and making electronics products more affiolelin the coming years.

The pandemic has also created unique growth opportunity for India. Supply chain disruption during the
pandemic has forced many countries and organization tthiek on their sourcing strategy and reducing
dependency on one count for the entire supplies. These large companies are now looking for alternate
low-cost manufacturing locations in South East Asia and South Asia and India is emerged as one of the
sought after investment destinations for many of these organization. Asetlwould be realignment of

global supply chain in the coming years, India is likely to benefit imnmensely from these strategic decisions
and likely to become a manufacturing powerhouse in the coming yehrge investment are likely to flow

into Electronts manufacturing segment with possibilities of backward and forward integration becoming

more attractive.C+ @2 dzNJ 6t S o0dzaAySaa Sy@ANRYYSydG>S tA0SNIE CE
.dzaAy SaaQ NIylAy3asz Sy2 N2 dzag dodlyniaitSg akelsén® oflthg R NJ |
key factors that will drive investment in India in the coming years.

E)  South East Asia (SEA)

For the first time in 20 years, due to the economic downturn, the poverty rate in South Eastern
Asia is expected to inease. Trade and other sectors are experiencing a sharp decline in the
region and likely to recover at a much slower rate due to recurring waves and imposition of multiple
lockdowns.

Chart 1.6 Real GDP andeal GDRyrowth (annual percentagechange), SouthEast Asia, value in
USD tillion, growth in %, CY201TY2025E

2017 2018 2019 2020 2021E 2022E 2023E 2024E 2025E
mm Real GDP at Constant Price (USD Trillion) —=—Real GDP Growth at Constant Price (%)
Note: E refers to Estimate Source: IMF, World Economic Outlook, 2021; World Bank; Frost & Sullivan Analysis

Following the Covid9 pandemic, South East Asia went through socioeconomic crises, with GDP falling by
4.2 % in 2020. Declining tourism and businesses have caused sharp downturn in thieecosi@hy of the
region. Low material movements and lockdowns are affecting countries dependent on trade and tourism
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especially Singapore, Vietham, Cambodia, Malaysia and Thailand. Also, reduced remittance has negatively
impacting the economic growth of oatries such as Philippines and Taiwan. According to the recent
International Monetary Fund projections, GDP per capita in the region will stand at 4.5, 5.8 and 5.4 % in
2021, 2022 and 2023. Although the outlook is shadowed by uncertainty, three majoertieimave shaped
Southeast Asia's experience with the crisis thus far and will be critical in the following years (a) Controlling
the virus through vaccine drives (b) Role of international trade (c) Responsiveness of the macroeconomic

policy.

With the USChina trade war and the economies are now gradually recovering from the impact of C@QVID
the focus of global growth is shifting towards South East Asia. With a rapid growth in urbanization and
industrialization, high proportion of young population, diation, and growing access to education and
employment, South East Asia is set to emerge as one of the manufacturing hotspots in the coming years.
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CHAPTER-IGLOBAESDMNDUSTRY OVERVIEW

Global Electronics industry

Over the last 60 years, the globdketronics industry has evolved tremendously. Emerging and multiple
disruptive technologies drive global demand for the electronics industry. Electronics products, electronics
design, electronics components, and electronics manufacturing services asetaf fhe overall electronics
market. The electronics industry, which has historically been a strong growth market, decreased by 3.4
percent in CY2020, owing primarily to a decrease in private expenditure caused by thelC@dHaemic.

The global Eleobnics industry has been valued at USD 2,288 billion in CY2020. As per Frost & Sullivan
analysis, the industry is expected to grow at a CAGR of 5.2 % to reach USD 2,955 billion by CY2025. Some of
the critical factors driving this growth are increasing digible income, improved acceptability of audio and

video broadcasting, higher internet penetration, inclination of the youth towards next gen technologies,
emergence of éommerce etc.

Chart 2.1: Overall Electronicedustry, global, value in USD billiogrowth in %, CY201:CY2025E
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Note: E refers to Estimate Source: Frost & Sullivan Analysis

Introduction to Electronic System Design and Manufacturing (ESDidystry

Traditionally, the global ESDM market has been dominatethéyxompanies that manufacture electronic
products, primarily through the assembling @mponents on printed circuit boards (PCBs) and box builds
for original equipment manufacturers (OEMm)d OEMSs used to take care of the designs. However, the
scenario is changing fast a@QEMSs are increasingly realising ttegpabilities and contributionfahe ESDM
companies which hae resulted in their involvement expanding beyond manufacturing to encompass
product design and development, testing, and afsates services such as repair-manufacturing,
marketing, and product lifecycle management. Soofighe key desigimelated activities include product
designing, chip designing, very lasgmale integration (VLSI), board designing, and embedded systems.
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The transformation ofthe Global ESDM industry

The ESDM market was established more than five dexadjo to execute manufacturing designs from
government, defence, and research institutions. As the years passed, the ESDM market expanded to meet
demand that surpassed OEM manufacturing capacity. By thel®80s, the industry's benefits had become
abundantly clear, and OEMs began outsourcing PCB assembly on a large scale. By the late 1990s and early
2000s, several OEMs had divested themselves of their assembly plants to the ESDM companies, which were
aggressively pursuing market share. A wave of partipsslunfolded as the more casikth ESDM
companies began purchasing existing plants and the smaller ESDM companies sought to consolidate their
global market position.

Chart 2.2 The transformation of ESDNMhdustry, Aobal, CY2020

>2020
Future ESDM technologies will necessitate fundamentally new production methods. Manufacturers are being compelled
to produce items in response to the increase of "greener" electronic devices and the need for recyclable products.

2010- 2020

ODM providers have evolved and progressed at the front end of the value chain, involving in product design as well as
assembly, testing, and mass manufacturing. In more established segments, such as telecommunications and consumer
electronics, ODMs have grown rapidly.

2000 - 2010

In 2000, the ESDM industry witnessed enormous increase in demand. Consumer electronics, EDP equipment, and
communications equipment industries saw increased competition. There were also major changes in the
semiconductor with the usage of fabless semiconductors.

1990 - 2000
Surface Mount Technology (SMT) for PCBs was developed in the early 1990s, allowing for faster assembly of electronics.
More complex PCBs were ultimately manufactured through this technology benefitting the ESDM industry manifold.

1980 - 1990

As aresult of downsizing by many OEMs during the economic recession in the late 1990s, the contract manufacturing
business grew rapidly. ESDM companies were able to enhance and expand their production capabilities to meet the
growing demand.

<1980

ESDM industry began in the 1970s with the entry of the first company, Solectron (Flex), in 1977. Prior to that
electronics manufacturing and PCB assembly was done in-house by OEMs. ESDM service providers were primarily
engaged in contract manufacturing.

Source: Frost & Sullivan Analysis

Since the 1990's, the introduction of digital computers and their subsequent advancement and integration
into the mainstream have played a critical role in popularising electronic usage. Modern electronic devices
have long outperformed their predecessocsipabilities, gradually becoming more ceftective, available,

and diverse over the last few decades. As component miniaturisation and electronic assembly become more
complex, need for specialized&ESDMserviceswill increase in the coming years. ESDMthie overall
procedure for design, assembly, manufacturing, and testing of electronic compoaadtgproductsfor

original equipment manufacturers (OEMS).

As technology advancethe size of the components and the circuitdll becomesmaller. On the other
hand, with digital revolution, electronics has become an integral part of our lifeogadll penetration and
coverage of electronics is increasing more rapidly than the miniaturizatlanufacturers are resorting to
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more complex technoldgsto expedite their manufacturing operations dke demand for unique features
and productsare increasing Artificial intelligence (Al) ialso creating disruptiong the ESDM industry,
transforming functionality of operations. OEMs, ESDM compamédsother stakehtwlers are increasingly
forming strategic alliances, mergers, and partnerships to adapt to the rapid changissigning and
manufacturing.

Range of ervices offered by ESDlgbmpanies globally

ESDMcompanies are equipped to provide a gamut of services which includes design, assembly,
manufacturing and testing of electronic components for the original equipment manufact{@dEsis)

These companies can be contracted at differstaiges of the designg andmanufacturing process While

large companies have the capability to offer entire range of services starting from design, sourcing of
components, assembly and testing (also known as ODM), smaller companies offer primarily assembly and
testing servies.

Chart 2.3 Range ofesvices offered byeSDMcompanies, Gbal, CY2020
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Design servicesand solutions Design serviceinclude multiple associated actiorteat occur after
determining the customer's specifications or product requirements and before manufacturing or at the
beginning of an assemblPEMs generallgonduct research with the product users, experts and market
participants to understand needs arekpectations of the market and then set out broad specifications /
feature requirements for the products to be designdthe ESDMCompanybased on inputs from the OEMs
createsconceptual design and the same is shared with the OEMmpauts andapprovals.Certain ESDM
companies may also have capabilities to design a complete solution that meets needs / expectations /
requirements of its customers

Prototyping: The next step is to create a Proof of Concept (POC) to demonstrate that conceptgsf, desi
actually functions. Post that, once design for manufacturability, design for testing and design for servicing

18



are established, prototypes are made to make sure that the product will serpeoppsed purpose after it
is manufactured as a part of a gy production run. Prototyping may happen different stagesn the
design and planning stages of a projant there could be several revision changes

Testing is an essential elemeatross the entire ESDM value chain. ESDM companies
which are capable of designing test solutions for both at PCBA level and end of line product testing,
includingfunctional testers and fixtures are preferred by the OEMs. It is critical foE8i@Mcompanieso
havesound testingcapabilitiesso that they can consistently create higbality products.

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 calledr®a ass
or PCBA for short. The copper lines on bare board, called traces, electrically link connectors and components
to each other. PCB assembly is a major activity and normally outsourced to ESDM companies. Out of overall
PCBA demand in India, approx. 86&tand 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.

In this, OEM outsources complete product manufacturin@tcESDM company and the
ESDM company, manufactures the final product, puts in the OEM logo and dispatched to the OEM
warehouse for sellingThis model is largely used in HVLM type of products such as Mobiles, Computer
Hardware and industrial segments. BBuld Assembly requires availability of integrated infrastructure for
doing major processes imouse by the ESDM companies. The objective is to produce products in high
volume with best possible economics and least interruptions.

Thisincludesmanufacturing ofdiverse types of electronic products
as per the design. Companies in the ESDM sector those have design capabilities, can provide faster
turnaround in technology absorption and manufacturing development thars¢hthat are into purely
manufacturing. ESDM companies desiring larger manufacturing presence should be able to have domain
skills in electronics, testing, moulding tools, magneticg] cablenarness and product integration to deliver
the complete producto the OEMs.

Aftersalescurrently accounts for 7.1 %f the ESDMmarket
revenue. The demand for repair and remanufacture is not Higbause the majority of electronic products
(such as mobile phones, tablets, computers, and laptops) do not necessitate repair or remanufacturing
activities. Since the endsermind-setis focused on replacement rather than repair, overall demand for this
service is low. Niche verticals like Aerospace & Defence, Railways and high end electronics segment is
opening up to accept thirgharty repairs due to high cost of equipment anddesgn. This relatively new
service segment has immense potential due to its natural barriers to entry and certifications involved.

Global ESDNnhdustry and cutlook

The global ESDM market was estimated at USD 804 billion in 2020 and is expected to reacbORSD 1,
billion in 2025 at a growth rate of 4.5%. The global ESDM market withessed a period of steady growth till
2018, riding on the wave of increased outsourcing activities from OEMs and increasing electronics content.
However, in 2019, the opportunities stad stagnating due to a multitude of factordirstly, due to decline
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in global automotive sales and saturation of consumer electronics sales, and secondly, due to supply chain
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While the industry was still coming to terms with these shocks, a bigger blow was waiting for the industry in
the form of the COVH29 pandemic. The pandemiicduced lockdown created an even more complicated
environment for the industry, affecting demandupply, and manufacturing activities. Despite growing
demand, the ESDM industry recorded a 3.4% decline in 2020. The impact on the industry was expected to

be hi
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gher, but certain factors worked in favour of the industry. These are:

The pentup demand creted by the need for lifesustaining medical devices

The workfrom-home economy, which created demand for smartphones, tablets, and laptops

The China +1 strategy which resulted in the USA and Japanese companies shifting focus to India and
Southeast Asianountries

D2@SNYYSyld 2F LYRAIQa F20dza 2y AyONBlFraiAy3d 20l ¢
Increasing investments in infrastructure projects

Increasing use of data has resulted in the need for data privacy and this is creating demand for large
domestic servergGrowth in data analytics is also contributing to the growth of data serves, which in
turn creates demand for electronics

Adoption of Industry 4.0 across manufacturing segments

Growth in 4G/ 5G networks

Increasing adoption of clean energy/ renewable energy

The push for climate change, which created demand for digitalization or digital software, products,

or solutions that can track, monitor, measure, and verify sustainability initiatives

Moving ahead, the ESDM industry is anticipated to grow rapidly ¢xenéxt few years, surpassing the pre
COVIEL9 revenue level by 2021 or 2022. According to Frost & Sullivan analysis, the ESDMhasafaeed
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challenges withthe supply chain in 2021, whi¢tad medium restraining effect. The problem is expected to

be reslved byearly 2022through a combination of measures, including part localization. Additionally, as
the electronic content increases, the demand for electronic components will also increase in the future,
which will drive the ESDdustry. ESDM providerare increasing their focus on the design aspects, which
would also add to their revenue stream going forward. According to market participants, technological
expertise would add to the competitive advantage of ESDM providers and increase their revenue
opportunities.

GlobalESDMmarket dynamics

A. Byservices

The global ESDM market is defining the force in the production of electronics products and now accounts
for a sizable portion of the electronics mark&thile outsourcingcontinues to be the most anticipated
model for the manufacturing / assembly of advanced electronics productBEMs are increasingly
outsourcing the design activities to the ESDM compankedensive experience in manufacturing and
assembly has enabled large ESDNkhpanies to advance up the value chain by providing other services such
as design, testing, and component procurement. The industry is evolving away from Original Equipment
Manufacturing (OEM) toward Original Design Manufacturing (ODM), to put it sucqi@@M). By 2025, it

is predicted that the share of ODM business would have increased from 10% to 13%

Chart 2.5 ESDMmarket breakup byservices Global, value in USDillion, CY2020 and CY2025E
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B. By geography

China leads the global ESDM business with almost 45.5% share. Its dominance in the global market is
attributed to a blend of cost effectiveness and technological leadership in electronics manufac@ming.
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going digitalization, 10T, and urbanization arensomega trends that are driving the growth prospettss a

high growth region due to operational cost benefits, availability of a large number of highly skilled
personnel, infrastructure, logistical advantages, and proximity to the largesusedbaseacross all end

user verticals. However, post COMI® pandemic, many global electronics manufacturers are
contemplating on China + 1 strategy and looking for alternate manufacturing locations for exports business.
This is creating tremendous investmentt@otial for countries like Vietnam, India, and Philippines etc.

Chart 2.6: ESDM market brealp by select countries, Global, value in USD billion, in %, CY2020
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North America is a leader in adopting nesdneration technologies and devices. For instarice, USA is

one of the first countries to start commercialization of 5G. On the device front, the demand fbased

devices is expected to accelerate at a CAGR of 15.0% till 2025. In the next five years, demand for ESDM will
be driven by a rise in elednic device demand, a wedlstablished ESDM infrastructure, and evolving
I32FSNYYSyil LRtAOASA GKIG SyO02dzN» 3S 201t LINRRdzOG A 2
total available marketESDM companiesan expect good growth opportunitifsom product development

if ESDM companiasan solve scalability and tirte-develop challenges.

Advanced technologies provide huge market potential for European ESDM companies. Manufacturers in the
region are expected to aggressively adopt Smart Factapabilities to compete on price and secure more
contracts. Also, the ESDM companies in the region are looking to diversify their portfolio -efsend
verticals to create sustainable growth opportunities. Due to the economic slowdown, d68ieM
companiedn the region that rely heavily on the automotive or aerospace and defence (A & D) verticals will
be significantly impacted in 2020.From a growth perspective, the presence of leading network equipment
OEMs, emerging medical device staps, regulations ficing auto OEMs to shift to EVs, reshoring, and
upgrading of manufacturing facilities will improve growth prospects for ESDM companies in the region.

India contributes to approximately 1.8% of the global ESDM market in 2020. However, 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 m#acturing and offer incentives to manufacture more products
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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 electronidanfming corridor is

being built. The EMC Smart City investment in Greater Noida is planned at USD 162.7Kailin@s,Jabil,

Dixon, Flextronics, SFO, Elin, Rangsons, and Centum are among the companies that have invested in
manufacturing capacity as re@sult of Wlake in India polic@efforts. The Govt. has recentlyome up with

incentive scheme for the development of semiconductors and display manufacturing ecosystem ig India

this includes Semiconductor Fabs and Display Fabs, Semiconductor Labof@@iy, Compound
Semiconductors / Silicon Photonics / Sensors (including MEMS) Fabs and Semiconductor ATMP / OSAT Units
and Semiconductor Design companies (Design Linked Incentive / DLI).

Industry experts in South East Asian countries have acknowledged the increased interest among large ESDM
providers to relocate from China. There are coudéyel investor programmes initiated by governments,

such as the Philippines, Vietnam, and Thailaodapitalise on the situation and evolve into the n&38DM
manufacturing hubs of the region. Asian countries like China, India, and Japan will further strengthen their
shares in the global electronics market over the coming years. The requiremenwfeo& manufacturing

within closer proximity of the end market will be the driving factor.

C. Byend-user segments

Chart 2.7 ESDMmarket breakup by industry applications, Globalaue in USDbillion, CY2020
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Consumer electronics and appliances have hambmsistent performance in the last few years, which is
aided by growth in advanced economies and developing countries. ESDM companies have also profited
from rising consumer spending and technological improvements. Rising demand for smart solutiored will fu
future growth. Furthermore, OEMs and ESDM manufacturers are progressively supplying both premium and
mid-range appliances in order to meet the growing demand for both product categories and increase
revenue.
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Mobile phones, IT hardware, and CEA (Consugbectronics and Appliances) are the key segments with a
significant share of the global ESDM market. The Internet of Things (IoT), which is part of CEA, is gaining in
popularity as the number of internet users and smart device use riSiesilarly produd such as BLDC
motors, inverters and other specific product categories are also gaining importamogher important

market in which electronics are used is industrial, which is divided into a humber skgufients. Railways

are considered to be part othe industrial sector.Leading manufacturers are looking to add new
applications into their portfolio by partnering with niche application providers.

Mobility (Automotive and Railways/Metjois one of the key growth opportunity verticals fdESDM
providersin 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 ESDidvenue fromthis vertical. TheAerospace &efence industrys
predicted to be a promising market, with a considerable suplgijnand mismatch. In the long term, the
industry is likely to benefit from the global market.

Medical devices electronics manufacturing services are a key revenue opportunity in the others segment.
Though the COVHD9 pandemic has created a surge in demandES8DMn this vertical, it is important to
carefully assess the demand level for the mildong terms. LED lighting has grown from strength to
strength over the last decade driven by energy efficiency regulations, widespread manufacturing and
reduced prices of LED light sources.

Drivers and ballenges for the growth of Global ESDiMdustry

Key drivers for the growth of Global ESDMdustry

>\

China +1 strategy

>\

Growing emphasis on renewable energy

>\

Global increase in infrastructure spending

>\

Technological advancements and acceptance of smart home devices

Greater emphasis on Electric Vehicles

> >

Growing demand for electronics

>\

Technological upgrade of facilities

>\

Product development activities

>\

Continued outsourcing of manufacturing to Contract Manufacturers (CM) and Original
Design Manufacturers (ODMS)

A COVIB19 induced pentup demand

China +1 strategyChina was the epicentre of global supply chains in the last decade due to favourable
manufacturing environment and a strong business-sgstem. But recently several factors such as higher
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labour costs, adoption of stringent environmerggulations and compliance costs have impacted Chinese
manufacturing competitiveness and this resulted in a trend of diversifying global supply chains around 2017.
The global pandemic which started in late 2019 has accelerated the adoption of this strategdy is called

as China +1. Today many MNC companies are in the process of adding new manufacturing operations in
other developing Asian countries such as India, Vietnam, Thailand, Bangladesh and Malaysia and Mexico.
Global ESDM industry is also in fhrcess of diversifying their global supply chains and countries such as
India, Vietham and Mexico are expected to witness high growth as a result this diversification.

Growing emphasis on renewable energ@lobal renewable electricity capacity is forectsteach over

4,800 Giga Watts (GW) by 2026. This is an increase by more than 60% from the 2020 levels. Strong policies
and climate change goals and targets are driving the demand for renewable energy across the globe. China
is expected to remain the laggt market for renewables with an anticipated 1200 GW of capacity for wind

and solar by 2026. The other major markets are India, Europe and the USA. These four markets are expected
to be the major contributors for renewable capacity additions globallyargeV is expected to the dominant
renewable technology across these markets. The growth in renewable energy market would have a direct
implication on the electronics demand and create opportunities for ESDM.

Global increase in infrastructure spendinds te global economy recovers from the pandemic, a
synchronized infrastructure investment is expected to drive the future economic growth. Investments in
infrastructure are critical for economic and social development. Many countries in Africa, Europe and Asi
are investing heavily in infrastructure development. For example recently the EU announced a Euro 300
oAftA2y 3Jf20Ff AYFNIadGNHOGdz2NE LI Yy yIFYSR aDf20ol f
infrastructure is expected to drive the demand ©8DM,

Technological advancementdhe development of new manufacturing technologies and the emerging
end-use sectors, such as the Internet of Things, are expected to boost demand te8BMndustry. Major
manufacturers are strengthening their R&D inveent in order to differentiate their products and attract

new enduse applications. The rising popularity of smart home devices in developed nations such as the
United States and European countries raises very high expectatiorisSioMcompanies. In the kited

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 @rreasing production volumes by combining cloud computing,
artificial intelligence, big data analysis, and 3D printing to produce connected devices for smart homes.

Greater emphasis orkElectric VehiclesThe Electric Vehicle market will be the most iz in the
automotive industry over the next decade. With an eumreasing electronic content in each car, energy
related modules and subssemblies, as well as charging infrastructure, which requires an overall
ecosystem; it is a paving out major poteh for ESDM companide enter this fast developing industry and
serve the leading EV manufacturerBcross the world, incentives are provided by the respective
government to encourage people to purchase electric vehicles. For instance grants argbmliar in the

United Kingdom, China, the United States, Germany, and even Norway, among other places, in order to
reduce air pollution and promote a more sustainable way of life. As the number and complexity of PCBASs in
electric vehicles are significantiygher than in typical ICE vehicles, this growth represents a huge potential
for ESDMousinesses to offer electronic manufacturing and mass production services to automakers.
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Growing demand for electronicsSeveral factors have contributed to the growth of the electronics
market across the globe. The most prominent ones are

1 Increasing demand for consumer electronics and FMCD across developing countries such as India,
China, Brazil, and Africa.

1 coviEl9hass OOSt SN} SR (&S 2HAKETKEORARTHB&RRE G KFG Ay
manpower working from remote locations/ homes. This has driven the sales of consumer
electronics such as laptops, tablets and smart phones. Adoption of 5G servicdacilitite
connected devices and result in accelerated adoption of 10T ecosystem. This is also expected to
contribute to the increasing demand fetectronics.

Technologicaupgrade of facilities ESDMcompanies 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 markdigi@ants are progressing in

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

Product development activities:The dependence created by electronics in product development
activities across all verticals ilurn out to be a significant driver fOESDM 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 marke

Continued outsourcing of manufacturing to Contract Manufacturers (CM) and Original Design
Manufacturers (ODMs)Outsourcing of design and manufacturing of electronic components have been
adopted in the industry for more than three decades. This trenexpected to continue among OEMs and
most of the design and manufacturing is expected to be outsourced to CM and ODMs in tterfanghis
would contribute to the growth of the ESDM.

COVIB19 induced demandCovid19 has currently increased the requirement f&ISDM industryThe

onset of the pandemic has created a spike in demand for medical devices such as pulse oximeter,
thermometers etc. and this demand is expected to subdue in the mid to-termy once inventory is
created. Major medical devices companies are very keen to design & manufacture smaller and smarter
medical devices that integrate new technologies like 10T and other electrembgdded features. There is

also a growing demand for the wearables and theag medical devices is pushing the need for smaller,
flexible, and lightweight products in the healthcare business. As C&\IDirus is expected to remain in a
milder and manageable form in the future, the demand for smart medical devices and wearablé w
witness high demand, thereby driving the potential for ESDM

Challenges / market restraints hindering the growth of GlolESDMndustry

A Increasing competitions in the industry
A Shrinking operating margin

A Complex structure and delay in supply chain
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A Shortened product lifecycles and uncertain demand

A Regulations and Violations of IP

Increasing competitionsDue to its strong growth potential, many companies are entering into ESDM
industry which is causing stiff competitions in the market. While thigdod from the consumer point of
view, flip side of this issue is competitive pricing / price war and finally reduces revenue potential of the
market

Shrinking operating marginThis is primarily true for the HVLM segment such as Mobile, Consumer
Electonics etc. These segmentsn the risk of reducing margin due to increase in labor costs, addition of
features costs and overheads. However this does not completely apply to products in other verticals which
is more skill oriented and the product can abbothe costs as the end customer could be OEMSs in
Automotive, Railways, A&D and Industrial Verticals.

Complex structure and delay in supply chaiManufacturing 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. The biggest challenge in the recent past has been the shortage of semiconductors. As Indian
ESDM companies rely largely on global supplies for semiconductors, this has rasoliedrease in lead

time and prices and also impacted revenue loé ESDM companies in the short term. Govt. of India has
now come up with incentive schemes for the development of semiconductors and display manufacturing
ecosystem in India. This will resolve theply chairissues in the long run.

Shortened product liecycles and uncertain demandustomer preferences and interests continue to
evolve at a breakneck pace. An active new product launch procedure is require®fivicompanies. To
launch the items on schedule while fulfilling quality and volume objecti@espllaborative effort across
difference sections is required. Production is always based on the customer demand, which can be both
unstable and cyclic. The industrial sector should be able to handle the rise in demand if it reaches
exceptional heights. lemand falls, companies must have a strategy in place for the idle raw materials or
machinery.

Regulations and Violations of IRocal stringent laws and trade pricing are having an influence on the
ESDMsector. ESDM companies due to their scale of pasghand efficiencies in manufacturing are able to
offer better alternatives and pricing to OEMs to increase their outsourd@igna now accounts for 13 % of
global exports and 18 % of global market capitalization, and is one of the world's two corp@ate in

terms of economic supremacy. However, as a result of the China+1 strategy and@ténaSrade dispute,
China is gradually losing its global partners. According to a recent global sun&y%2®f industrial firms

will leave China in the nefew years. Around USD 4 trillion in manufacturing took place in China in 2020,
and it is the world's largest exporter and the US is its top importer, posing a huge challenge for the World
Trade Organization to regulate trade under its current rules argllegions. India as a destination for
manufacturing would be more attractive due to this fact when compared to China in the long run.
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Government incentives and Programs to support Electronics Industry by Select Countries

Across nations, there is a strorgpvernment push to broaden the operations and revenue from the
electronics industry.

India: The government of India has been proactively building a base for electronics manufacturing in India
and it has launched numerous incentive schemes, which have allananufacturing growth, reduced
dependence on the imports, and promoted the exports. The GOI has launched numerous policies over the
last few years to increase the innovation, protect the intellectual property, and develop therbelstss
electronics maufacturing setup to build a favourable environment and invite the investment in the

St SOGNRYAOEA KINRGINB YIydzZFlFOldzZNAYyId LYRAIFQa LINE R
five years in between the time period 2015 to 2020 depending ah savourable incentive schemes. Some

of the key schemes/ policies include: Product Linked Incentive (PLI) Scheme, Scheme for Promotion of
Manufacturing of Electronic Components and Semiconductors (SPECS), Modified Electronics Manufacturing
Clusters Schem¢EMC 2.0), Merchandise Exports from India Scheme (MBE3jgn Linked Incentive
Scheme (DLI)

Chart 2.8 Key government incentives, policy / schemes and programs by select countries, Global,
2020

Key government incentives, policy / schemes and programs by select countries, Global, 2020

India PLI Scheme, SPECS, EMC 2.0, MEIS, DLI, Scheme for ATMP/ OSAT units

China China Standards 2035;Made in China 2025

United States National Defense Authorization Act of 2021 (NDAA)

Europe Industry 4.0 Policies; Digital Single Market Strategy; Industrial Policy Strategy
Vietnam National industrial Development policy through 2030

Thailand Thailand 4.0 strategy

Indonesia National Industrial Policy

Singapore Electronics Industry Transformation Map (ITM)

China:The Chinese economy is locally driven and drasvn rapidly in recent years as a result of rapid
expansion of its consumer market, deep localization of supply chains, and a strong emphasis on local
innovation. As a result, China's revelation to the rest of the world in terms of people, technologygetad

has decreased. As a result of COV8Da number of foreign government leaders have called for reshoring of

supply chains. Hence, a number of initiatives and policies recently launched by the Chinese government
highlight the importance of attraatg international companies to conduct business and invest in the
O2dzy UNE® LYy !LINAEEZ HanHnI (GKS aAyAaldNB 2F /2YYSNDS
Opening up to Stabilize International Investment,” which includes 24 various steps taragedforeign

investment into China.
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l'd GKS wnwn braGA2ylLFf tS2LXSQa /2y3aNBaax GKS [/ KAyYyS:3
down on its China Standards 2035 and Made in China 2025 initiatives, it is also going to spend roughly USD
1.4 trillion on the digital infrastructure public spending initiative. The new structure includes seven crucial
areas: Industrial internet, 5G networks, inteity transportation & railway system, Artificial Intelligence,

data centres, ultréhigh voltage power trasmission, and newnergy vehicle charging station. Originally

pushed as a wagut for China to attain the domain independence and speed up its industrial up gradation,

the new infrastructure plan has transformed into a very ldegn nationwide economic sategy.

United States of AmericaThe United States Congress enacted the yearly policy law as part of the
National Defence Authorization Act of 2021 (NDAA) in January 2021, and it has made a strategic move
toward Onshore Electronics Manufacturing. Tiwational defence bill encourages the establishment and
expansion of cuttinggdge foundries. The provisions authorise financial incentives for the construction or
modernization of semiconductor fabrication, assembly, testing, advanced packaging, or advesemdh

and development facilities.

In addition to financial incentives, the NDAA authorises microelectraplesed R&D, the development of a

GLINR Ol 0fe& &aSOdzNB¢é¢ YAONRBSE SOGNRYyAOaA &dzllx & OKFAYyZI |
Techndogy Centre to assist in the transition of new technology into industrial facilities, and the formation of
committees to develop strategies for increasing cuttedge capacity. It also gives the-gbead for

guantum computing and artificial intelligenceggrams.

Europe:Industry 4.0 Policies in the European Union is a significant trend in the region, and the European
Commission sees the introduction of Industry 4.0 as an opportunity to boost productivity asttore
industrial operations. Recognizing thbstacles that the European Union has in fully leveraging Industry 4.0,
the European Commission has advocated for bold industrial policy initiatives. The two most relevant policy
strategies are the Digital Single Market Strategy for Europe (2015) andesved EU Industrial Policy
Strategy (2017).

Vietham: = ASGylFYQa St SOINRYAOa -droviRglznd tNE most &ital anduStrie i (1 K S
Vietnam. Largely dominated by the multinational companies, electronics industry has considerably boosted
couni NE Qa UGNI RS @2fdzyS FyR O2yiNROdziSR G2 GKS +ASi{y
opportunities because of trade liberalization, labour quality enhancement, corporate tax discount and the
government restructurings, Vietham has become one & thost favourable alternatives for the foreign

investors who are considering relocating their electronics industry investment in Asia Pacific.

Thailand:In the perspective of the 4th Industrial Revolution, the Royal Thai Administration has launched
GCHIYARE ndné &GNI GS3& Ay GKS &@SEFENJ wHamcI Ofl AaAFeAy:
sector within its industrial advancement and human capital growth plans. This capacity growth plan is
expected to boost the industry going ahead for Ténadl.

Indonesia:The Indonesian government has selected electronics as one of the six manufacturing priorities
with the Presidential Decree on the National Industrial Policy, which offers a road map of industrial
development and longtanding developmengoals. It has set a lorigrm industrial development vision for
Indonesia to be a strong industrialized nation by 2025. The Ministry of Industry has takenpactvged
approach to set the Policy into effect. The first is a-tlmpvn strategy, with the cemal government planning
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to establish 35 key industrial clusters, which will be followed by municipal and regional participation. The
second is a bottorup approach that involves identifying local industries that will become core
competences in each regiofgllowed by the establishment of province, regency, or municipal excellence
industries.

Singapore The country has a robust electronics industry that accounts for a quarter of the country's
manufacturing GDP. With the Electronics Industry Transformaddap (ITM), the Singapore government

has outlined plans to improve the electronics industry, with the goal of increasing the electronics sector to
SGD 22.2 billion. The plan aims to transform the current installed base of companies through productivity,
automation, and upgrading the manufacturing product mix.

Geopolitical situation and their positive impact on the Indid&SDMndustry

USChina Trade WarBeginning in the early 2017, the Trump government began making threats of tariffs
on the Chinese imports. In the month of March of 2018, the administration endorsed its first of three
rounds of tariffs which ultimately covered a varied range of Chineperexcomprising many manufactured

608 (KS O2 dAzaDN®drapanies. Ihe impdsts are transferred to other countries due to the trade
war between these 2 major economies. Asian countries especially India, Vietham and Indonesia, are likely to
benefit more than the rest of the world due to lower wages and their geographical proximity to China.

Rising labour cost in Chin&he aspiration level of Chinese workers has increased and they are focusing
on hightech jobs, leaving gaps in the low end of mantfaag value chain. This has led to scarcity of the
labour and a higher cost due to lack of availability of the manpower. The average cost of manufacturing
labour per day is USD 6.2 in India and USD 28.2 in China, which make manufacturers to moveioat of Ch

Threat onESDMindustry in China Over the past few years, China has realized its stake of challenges,
YR 6KF(G a2YS AYRAGARdzZ fa NBO23ayAT S +a GKS LRGSYy
biggestESDMhost country. Trade tensions, allegations of currency manipulation, and a resurrection of
economic patriotism in the US, UK and some other western nations have all formed a new level of emphasis
F'yR aONXzi Aye 2business.S On tépoithesdallengifg Samcerns, none of which kayeen

fully resolved, the COVAI® pandemic has caused major supply disruptions around the world. All of the
above issues have been exacerbated by allegations and blame games, resulting in a perfect storm $or China'
ESDMndustry. OEMSs' need to diversify their supply chain to reduce riskusded the expansion of the
ESDMindustry in countries like India, Vietham and Mexico. Mobile phones from brands such as Apple,
Xiaomi, Vivo, Oppo etc., which were earlier impd from China, are now manufactured in Indi&SDM
partners of these companies such as Foxconn, Wistron, Pegatron, etc. have all invested in manufacturing
facilities in India which have given huge boost to the IndiaBMindustry.

COVIR19 driven disrugpion in supply chainThe COVHA9 pandemic has disrupted the manufacturing

supply chain and curtailed the commodity demand. Although manufacturing of mobile phones is boosted
0KNRdzAK Wal 1S AY LYRAIFQ AYAGALI GA@PSH ofLrgRraterialg, a KSI
components and accessories. Such high dependency on imports with some critical components being
produced in China is expected to have significant impact in the future if there is reoccurrence of any similar
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outbreak. Hence, OEMs basedt of India are planning to develop local supply chain in order to follow
W/ KAYlF b MQ aiN}XGS3e FyR 6S02YS W GYIFIYANDKINI o{StT¥

Impad of Global chip Bortage on ESDNdustry: The global chip supply shortage has intensified in
2021 after theCOVIBEL9 pandemic, as major companies across industries have failed to meet the rising
demand for electronic goods and components. Supply chain disruption due to pandemic, rising demand for
electronic products as more people work from home, and a lackwastment in chip production capacity

have all contributed to the global chip shortage. As a result, the prices of household appliances and
electronics have increased. The supply of finished electronic products and components necessary for local
manufactuing has been delayed due to prolonged congestion at Chinese ports and a lack of containers.
Analysts predict the chip shortage may not end until 2022, since supply delays caused by current COVID
limitations are expected to last at least a year.

Global venar diversification: Global ESDNlayers have presence in a number of countries and have a
diverse range of products and services. Given the magnitude of manufacturing, global conapanies
expanding their product offerings across countries, through partnerships with multiple vendbes thin
depending solely on a single vendor for electronic manufacturing services. As a result, there is tremendous
potential for market expansion and the entry of new players into this industry.

Manufacturers have an opportunity to diversify thpiodudion bases in order to tap into the domestic
market, given the rising population. Furthermore, manufacturers would benefit from rising domestic
demand for consumer electronics. Several large brands have announced capacity diversification in India
with an am to expand their manufacturing operations. This helps to upscale their benefitalantb help
maintain a certain level of control over production quality.
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CHAPTER-DVERVIEW OF INDIAN ELECTRONICS INDUSTRY

Indiareal GDP

Since 2010, India's GDP growth has swung back and forth betweenetids that continueduntil 2020.

Indian real GDP growth has steadily increased from 5.5% in FY13 to 8.3% in FY17. Growth was strong, and
the fundamentals were stable. However, growth Hsen slowing since FY18, reaching a low of 4m0%

FY20. Eminent economists have cited demonetization and the implementation of the GST as the primary
reasons for this moderation in growth.

Chart 3.2 Annual eal @P and real GDP growth rfaual percentage change), walue in INR
trillion, growth in %,India, FY8-FY26E
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Note: E refers to Estimate Source: MoSPI (Annual Estimates of GDP at constant price, 2010-11 series), IMF; Frost & Sullivan Analysis

Asthe government was implementing corrective measures, the economy was rattled by the -C®VID
pandemic at the start of FY21. During the first wave (March 2020 onwards), the Indian government was
forced to impose a fouphase countrywide lockdown until Ma2020 in order to prevent the virus from
spreading. The economy has started to bounce back from Q3 FY21 on the back of huge gemand and
festive season. While industries such as travel & tourism, aviation, hospitality, construction were impacted
heavily, some of the industries such as healthcare, pharmaceuticaigmenerce, and electronics products
experienced phenomenal growth during this period.

The outlook for FY22 is positive, with the Indian economy expected to grow byttisfiscal year. fle
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. Thesetiatives will assist the economy in achieving meditgmm

stable growth of approximately 6.5%.
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Chart 3.2 Quarterly eal GDPand real GDP growth (earterly percentage bange), value in INR
trillion, growth in %, India, Q4FY1Q1FY22
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B Real GDP at Constant Price (INR Trillion) ~=—Real GDP Growth (Y-o-Y) at Constant Price (%)

Source: MoSPI (Annual Estimates of GDP at constant price, 2011-12 series), IMF; Frost & Sullivan Analysis

Similar to FY21FY22 also started on a sour note as the second wave of the pandemic swept across the
country. However, the economy showed extre resilience and recorded 204 growth in Aprik June
quarter of this financial year. Outlook for FY22 is strong and the ecpm®expectedo grow by 9.86 in this
financial year.

Per caapitaincome

Chart 3.3 Per @apita income and growth (anual percentage lsange), aluein INR, gowth in %,
India, FY8-FY26E
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The per capita income is a broad indicator of prosperity cé@momy. India's per capita income, calculated

in correlation to Real GDP, was INR 99,694 during FY21 compared to INR 108,645 in FY20, an approximate
decline of 8.2%. As the economy is reviving, it is expected that the per capita income will increamenbly ar

8.4% during FY22 to touch INR 108,085. Post that, the growth is likely to be stable at approximately 5.5%
CAGR over the medium term.

Private Final Consumption Expenditu(EFCE)

Chart 34: Private Final Consumption Expenditure and contribution to R&DP, Value in INR
Trillion, % of GDP, India, F§-EFY26E

108.1
57.1% 101.2

FY18 FY19 FY20 FY21 FY22E FY23E FY24E FY25E FY26E
I Private Final Consumption Expenditure (INR Trillion) ~+—% of GDP
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LYRAIFQa tNAGIGS CAYylLft [ 2yadzYLIWiAzy 9ELISYRAGIINBE ot
expenditure growth has been slowing through the last decade. Due to CTMpAndemic, the FY21 PFCE

was not only 9.1% lower than FY20; it was also 4.1% lower than FY19. This shrinking of consumption
SELISYRAGIINE KIFIR I RANBOG AYLI OG 2y GKS AYyGSNXYSRALF G
threat and uncertainty around COVID has signifantly declined in the last few months, consumer
confidence is coming back and PFCE is expected to-gptalith preCOVID levels within this financial year.

After that, the PFCE is expected to be stable at approximately 56% in the medium term. Thes PFCE i
expected to grow at a CAGR of 7.4% from FY20 to FY26.

Indian Electronics markethistorical trends and outlook

Electronics is one of the fastest growing industries in the country. The total electronics market (which
includes domestic electronics production and imports of electronic finished goods) in India is valued at INR
6,711 billion (USD 91 billion) in FY21,akhis expected to grow at a CAGR of 25.5% to reach INR 20,873
billion (USD 282 billion) in FY26. Domestic production accounts for approximately 74% of the total
electronics market in FY21, valued at INR 4,975 billion (USD 67 billion), and is expected tw g
approximately 96% by FY26, valued at INR 20,133 billion (USD 272 billion), owing to various government
initiatives and the development of India's electronic ecosystem. Also, the global landscape of electronic
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design and manufacturing is changingngfigantly, and revised cost structures have shifted the attention of
multinational companies to India. At present, the Indian government is attempting to enhance
manufacturing capabilities across multiple electronics sectors and to establish the misksmlorder to

make the Indian electronics sector globally competitive. India is positioned as a destination fouhlii

design work as well as a caxtmpetitive alternative. Many multinational corporations have established or
expanded captive cergs in India. Increasing penetration of consumer electronics in-sepan and rural
markets, a shift in lifestyle among the Gen Y population, and the adoption of smart devices are some of the
key drivers that are assisting the rapid expansion of thisstrgiu

Chart 3.5 Total Electronics market, value in INR billion, India, BXFY26E
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Per capita electronics consumption in India

Globally, per capita electronimonsumptionis increasing. In comparison to the global average, India's per
capita electronic consumption is currentw. The global per capita consumption of electronics is 4.7 times
that of India. While the Indian government has taken many steps to improve theeskic electronics
manufacturing industry in India, the country has also seen a 12.5% increase in electronics consumption
between FY17 and FY20. The industry'sdmngn growth outlook is quite optimistic, owing to the fact that
market penetration for manglectronics items is still very low when compared to the global average.

Apart from the economy's stable growth outlook, the Digital India initiative, rising disposable incomes (the
proportion of middle and highincome earners is expected to increasenfr64% in FY21 to 85% in FY30),
changing lifestyles, the emerging wefrfom-home culture, the expansion of organised retail into tier 2 and
tier 3 cities, improved electricity and internet infrastructure, and improved logistics infrastructure will all
provide additional impetus to the industry. With these strong underpinnings in place, numerous global
electronics brands and their supply chain partners have invested in electronics manufacturing facilities in
recent years, positioning India to become a sigaifit electronics manufacturing hub in the coming years.
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Analysis of domestic Electronics production vs. consumption

Electronics is one of the country's fastest growing sectors. At the moment, the Indian government is
working to strengthen manufacturingapabilities across several electronics industries and to establish the
missing linksn order to make India's electronics sector globally competitive. India is positioned as a low
cost alternative as well as a source of higlality design work. Many glal firms have established or
expanded captive operations in India.

The government's stated goal of improving manufacturing capability in India has been supported by the
creation of a favourable environment. Whether it is the removal of customs duties eairc@roducts, the
removal of duties on components, or encouraging local component manufacturing, there has been
significant movement to drive domestic manufacturing. The government has also taken several steps to
improve the ease of doing business, whitds resulted in increased manufacturing setups in the country by
multiple foreign manufacturers. As electronics brands/OEMs continue to push for collaboration and
partnership, this environment has certainly encouraged the ESDM market.

Chart3.6: Overviewof Hectronics ndustry - domestic consumption vsmanufacturing value in
INRDbillion, India, FY21 and FY26E
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In recent years, India's demand for electronic products has increased significantly, owing primarily to the
country's progress in the ESD8é&ctor. Some of the driving forces behind the development of India's
electronics ecosystem are low manufacturing costs, a skilled workforce, and a large geographical area. India
is now the world's second largest mobile phone manufacturer, and the Indatrgi ecosystem is still
expanding, with the potential that Indian staups have demonstrated to be a massive opportunity for
India.

36



A.Indian Electronics consumption

The Indian electronics consumption market is estimated to be INR 5,925 Billio@QUESIDon) in FY21, with

a growth rate of 18.4% expected to reach INR 13,769 Billion (USD 186 Billion) by FY26. India has one of the
largest consumer bases in the ABlacific region, and its electronics industry is one of the fastest growing in

the world.

1

Industrial - The transition to smart manufacturing practises will result in intelligent machinery built

on the foundation of electronic systems. The vast majority of electronics applications are concerned
with the control and operation of heavy machinergnergy meters/smart metres, machine tools
(CNC), and industrial machineries are key products in this segment, accounting for a sizable market
share. Furthermore, by adopting energy efficiency measures, India holds a potential to reduce about
550 MtCO2 by030. The proposed change to the Energy Conservation Act is expected to boost the
adoption of clean technologies. The provisions would facilitate promotion of the green Hydrogen as
an alternate to the existing fossil fuels used by the Industries. Thedaitrg usage of automation

and instrumentation systems is driven by the demand for process optimization, energy efficiency,
M2M, asset management, machine and process safety.

Automotive: Environmental sustainability and digitalization are at the forefront of the automotive
industry's innovation and development. The global automotive industry is being transformed by
four megatrends: connected, autonomous, shared, and electric (CASE)icBlebtcles are already

a reality, and their growth and domination in the automotive mix will be considerable this decade.
Customer demand for a digital -irehicle experience, along with a growth in integrated linked
services, will continue to transformhé industry. This progression would be centred on
digitalization, which would lead to increased use of electronics components in the automotive
industry.

Railways and Metro - The transportation sector, including railways, requires zero defect
electronic asemblies due to their high level of reliability. ESDM companies in the railway industry
have demonstrated their ability to design and produce control systems and electronics, particularly
for railways and rolling stock. ESDM companies contribute to tiveldpment of innovative, safe,
dependable, and simpim-install solutions and equipment for the Railways market. ESDM
companies contribute to the increased efficiency of railway equipment and provide support across
the traction chain's full life cycle, gecularly in the areas of service, maintenance, upgrades, and
retrofit project works.

Medical/ Healthcare- The Indian medical electronics market is undergoing rapid transformation
as a result of the emergence of advanced technologies, evolving clinical and administrative needs,
and the implementation of new policies and regulations, all of which are comgeitidustry
participants to innovate in order to maintain their competitive edgehe Indian medical device
sector has grown tremendously in recent years. India has developed into a key centre fentdigh
diagnostic services as a result of massive chptgenditure, therefore serving to a large
population. The Indian government's PLI programme for medical devices intends to stimulate
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investment and production in order to create enterprises capable of expanding and scaling through
the use of cuttingedgetechnologies and so penetrating global value chains.

IT (including 10T and related products)Availability of broadband in remote areas of the
country is a key demand driver for entry level notebooks and desktops. Due to the pandemic, the
work-from-homelifestyle for office workers and online education for school children have created a
lot of opportunities for the IT hardware market in India. Shaoot mediumterm development will

be fuelled by the government of India's plans such as Digital Indiaraateg internet penetration.
Emerging technologies, for example, 10T, Al, 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, whidas given a lift to local demand. Utilization of loT/sensors, 5G,
artificial intelligence, and machine learning are providing stimulus for the creation of advanced
multi-utility electronic productsincreased Cloud Stage of data will expand serveequirement
exponentially going forward.

Aerospace & Defencelndia is the world's seventh largest aerospace and defence market. India
wants to decrease its reliance on imports while simultaneously modernising its aerospace and
defence capital equipment base. The indigenous manufacturing base, which was prevénisygl

on Defence Public Sector Undertakings and Ordnance Factories, is only now expanding, with private
sector companies concentrating on establishing significantly sized and capable facilities. As the
Aerospace & Defence business advances, the critiflakence is on platform capabilities, a large
percentage of which comes from electronics. Thus, electronics is a critical component of the Indian
Aerospace & Defence industrial strategy that must be addredadgY 2020, the Indian government
spent an @proximate of INR 1.3 trillion on the space sector. There was a continuous rise in the
amount of money allocated to the space sectbhe Indian Space Research Organisation (ISRO) is
turning into a facilitator as it looks for the private sector to play &anrole in space technology in

the second space agi spite the COVHD9 cash crunch, the Budget 2022 did not deprioritise

the space sector with a 3.48% increase in the expenditure allocafioere are many companies
exporting as well and now Indiamanufacturing companies in this area, with certifications such as
NADCAP, can access US and other foreign markets.

Consumer electronic® appliances- is one of the largest segments, with a diverse range of
electronic products such as televisions, cameras, audio players, and a variety of other household
items. The key drivers are increased awareness, increased access, changing lifestyles, higher
discreionary incomes, and lower per unit prices.

Telecom- To propel the Telecom and Networking Products sector, there is a need for deep
penetration of broadband networks as well as the availability of mobile telephony. The
government's push for broadband aladility in rural areas of the country is a key demand driver for

the telecom segment. This segment is also being driven by the increased focus on the 5G sector.
3G/4G will remain strong in the coming years, and 5G will make an impact relatively soon

Mobile phones With the introduction of new smartphone models, better availability, declining
prices, and increased customer spending across Tierl/2/3 cities, India's mobile phone penetration is
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increasing. As a result of the proliferation of mobile data re&s, a widespread distribution
network, and support from €ommerce websites, mobile phone penetration in India has increased
even further.

Chart3.7: Electronics domestic consumptionarket, value in INRbillion, India, FY8-FY26E
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B.Indian Electronicgroduction

Chart 3.8. Electronics domesti@roduction (including components), alue in INRbillion, India,
FYB-FY26E
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Electronics production in India is estimated at INR 4,975 Billion (USD 67 Billion) in FY21, and is expected to
growat a CAGR of 32.3% to reach INR 20,133 Billion (USD 272 Billion) by FY26. India has the potential to be

2yS 2F GKS Yz2ad I ddNy
22NI RQ® D2@GSNYYSyi

objective of increasing the manufacturing edotlity.

OUADBS YIydzZFl QGdzNAy3a RSadGAyl ()
| bprate dng diivizaniiiativies ty 1l Rdia midv@ anidagftdp b
countries in electronics production and among top 3 in electronics consumption. To improve the
manufacturing capability in the electronics industry, the Government of India has taken seveadivesti

and developed a series of policies that would be implemented in the short to medium term. The policies
must be reviewed at regular intervals in order to determine their efficacy in achieving the intended

Chart3.9: Total domestic Electronicgproduction market split by finished goods vs. @mponents

manufacturing, value in INRiltion, India, FY 8-
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The success of the PLI scheme for the electronics segment inskeatge manufacturing of electronic
Similarly, the National Policy on Electronics (NPE) aims to
make India a global hub for electronic systeesign and manufacturing and has fixed some aspirational
electronics manufacturing are estimated to come from
consumer electronics and appliances, the automotive sector, lighting, electronic components, end th
way to be a part of the global value chain to increase

products is being viewed with great confidence.
targets. Excellent opportunities for increasing

medical electronics sector. India is finding its
production and exports.

The biggest challenge before India is to make

the sooner the product enters higéblume product

FY22E

FY23E FY24E FY25E FY26E

Source: MeitY, Frost & Sullivan Analysis

a fast transition to the manufacturing etetiigiology
electronics. Electran products do need continuous design modifications, asusets expect creativity and
continuous innovation. Consequently, the design and development of electronics products is often
undertaken by ODMs. The earlier a brand engages an ODM for produghdesd development services,

ion.
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C. Indian Electronics production as a % of GDP

In FY21, the electronics production in India contributed to 2.5% of the nominal GDP (at current prices),
which is expected tincrease to around 6.8% by FY26. The Government's objective is to provide domestic
manufacturers with a better facility to make them competitive with imports into the industry by simplifying
the tariff system, simplifying the procedures, giving incentivaasd improving the infrastructure.
Considerable high value added manufacturing takes place in the consumer electronics and appliances
segment and most products command high brand equity globally, offeingxcellent opportunity for
ESDMcompanies to export.

Chart 3.10 Contribution of Electronis domestic production (incuding components) to Indian
GDP, in %, India, F8-EFY26E
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Note: E refers to Estimate Source: MoSPI (Annual Estimates of nominal GDP, at current prices); Frost & Sullivan Analysis

D. Import of Electronic poducts in India

The total import value oélectronics products was INR 2,28ilion (USD 38 ilion) in FY15 and INR&51

billion (USD 54illion) in FYD.The import value decreased by 4.1 percent in FY20 compared ) Wlién

it was valued at INR 3,8&8llion. InFY20, Chinand Hong Kong accounted for 6 @ercent of India’s total
electronic imports. The majority of semiconductor demand is now fulfilled by imports from the United
States, Japan, and Taiwan. The government is developing electronics manufacturing clusters (EMCs) around
the country to provide worletlass infrastructurerad facilities in order to minimise reliance on imports.

The electronics industry relies extensively on Chinese suppliers, especially consumer electronics, industrial
electronics, computer and IT hardware, strategic electronics,-gtitting diodes, etcThe top 3 leading
products in the import category are laptops & desktops, FPD (Flat Panel Display) televisions, and storage
devices. In the laptops and notebooks segment, almost all the components used in building notebooks are
completely imported or as sei-knocked down units from China and Thailand.
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Chart 3.11 Import of Electronic poducts, INRbillion, USD ldlion, India, FY15Y26E
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Frost & Sullivan Analysis

Chart 3.12 List of top 10 imported Chart 3.13 Import of Electronic products
Electronic products by value, India, FY20 by key countries, value in %, FY20
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Mobile phones contribute to around 2.5% of the total import value. In GPON (Telecom and Networking
Products) and CCTV segments, the components are still imported from China and Taiwan. Despite the
government's efforts to build India's electronics ecosyste@lmmestic manufacturers' reliance on China for
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components persists, which is expected to improve slowly as the localization of production for these
products is increased with the opening of new manufacturing facilities.

The CAGR of import in betwedfY21FY26 is expected to remain 3% while the Indian electronics
consumption CAGR is expected to remain 14% during that same time period. This shows less reliability on
import and increasing dependabilibpn domestic production and electronics manufacturing

E Export of Electronic ppducts in India

The total export value of electronic products in FY15 was INRiBR® (USD 6illion) and in FY20 it was

INR 829 Hlion (USD 1dillion). The value of exports increased by 34% percent in FY20 compared to FY19,
which was worth INR 61§illion (USD %illion). The export market is expected to grow substantially in next
five years at a CAGR of 630wing to various governmentnitiatives suchas PLI scheme, Atmanirbhar
Bharat which facilitates the domestic manufacturing.

Chart 3.14 Export of Electronic ppducts, INRDbillion, USDhbillion, India, FY15Y26E
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Frost & Sullivan Analysis

The top 3 leading products in the export category are mobile phones, engine control units, and industrial
machinery. India holds superior design competence and the availability of a talented workforce at lower
wages compared to China, which fortifies itesjion as the futuristic, domesticum-exportoriented
manufacturing destination for the globe. Cesftectiveness, a talented and affordable workforce, a
burgeoning domestic electronics market, and export opportunities will drive the market for EMS/@DM i
India. Globally, India ranks second in mobile phone manufacturing, which involves design of the handset,
assembly of components, and manufacturing of the device. India has a strong base with the automotive
industry, including component suppliers, in tAegine control unit. India has emerged as the global hub for
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auto component sourcing. As more players are setting up bases in India, auto component manufacturers
need to upskill their technology knowow to remain in the lead.

Chart 3.15 List of top 10 exported Chart 3.16 Export ofElectronic products
Electronic products by value, India, FY20 by key countries, value in %, FY20
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Increase in design and manufacturing capabilities have led to export opportunities for some products and is
a key driver for other segments as well. Global players use local companies for contact manufacturing as
local companies have their -louse plantsR&D and testing facilities. In Energy Meters/ Smart Meters
segment, India has a strong base of manufacturing/ assembly; however many components like LCD, Relay,
Communication Module, PCB, Passive Components and Microcontrollers are imported. Compégents i
Mechanical Components, Terminals, Brass Terminals and Screws are locally stfitfcedstrongfoothold

in the electronics sector, Kaynes is one of the jayers inthe market, with asignificant growth potential

in the global market
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CHAPTER-©OVERVIEW ONDIAN ESDM INDUSTRY

Overview of ESDM industry in India

The Indian ESDMdustry is relatively young, with nearly treelecades of experience. The ESIDNustry

has grown in prominence over the last decade, particularlyhen last five years. Indian ESDNustry,

GKAOK ¢l a OGONYXYRAGAZ2YIEETE® || R2YFAYy 2F (GKS t{! Qaz at
Indian companies post liberalization of Indian economy. These companies were addressing requirement of
ConsumekElectronics OEMs and some of them were manufacturing for their global requirement.

The period of 20087 saw the fist big ticket investment in ESDdperations in India with entry of Jabil
Circuits and Nokia. This triggered a series of large / nmedicde investments in Indian ESDddctor. Period

of 201314 was a dampener as Nokia wound up its India operation however, thishveaslived. By 2015,
global ESDMjjiants have started shong interest in India. Indian ESDNtustry has since then embarked

on an upward journey. Now with most of the global Mobile Phone manufacturers and their supply chain
partners are invesng in manufacturing, Indian ESOMlustry is well poised to unlock its true potential in
the coming years.

Chart 4.1 Industry structureof ESDMmarket in India

ESDM Industry in India

Mid/ Small
Global Large Indian / .
. . Indian
Companies Companies .
Companies

(Companies with
annualized revenue of
> INR 500 Crores)

(Companies with
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(Companies with global
headquarters)

¢ Bharat FIH Ltd + Kaynes Technology India Ltd * Avalon Technologies Pvt Ltd

* Flex Industries Pvt Ltd * Dixon Technologies India Ltd * VVDN Technologies Pvt Ltd

* Wistron Infocomm Mfg Pvt Ltd + Amber Enterprises India Ltd * Rangsons Electronics Solutions Pvt Ltd
* Pegatron Technology India Pvt Ltd * SFO Technologies Pvt Ltd * PG Electroplast Ltd

* Sanmina-SCl Technology India Pvt Ltd + Syrma SGS Technology Pvt Ltd

* Jabil Circuit India Pvt Ltd * Elin Electronics Ltd

¢ Cyient DLM Pvt Ltd + Centum Electronics Ltd

Source: Frost & Sullivan

As per ELCINA, there are nearly 700 companies offering services related to design and manufacturing of
electronics products. While most of the companies offer pure play manufacturing / assembly services (also
known as EMS comparsig there are specialized companies sucliKagnesvhich offer services across the

value chain includingonceptual product desigrcomponents, products and solutions (also known as ESDM
O2YLI yASauvd 9a{ O2YLI yASa 27T Fdsdbinplete®bdu®, wileteastESIWY (1 Q 3
O2YLI yASa fS@OSNI3IS (GKSANI O2y OSLIidz f WOYHSRRSR 5¢
manufacturing such as Kaynes.
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Market participants have been categorized under three categories namely, Global Companies$ndiarge
Companies and Mid/Small Indian Companies. Major global companies present in the Indian market are
Bharat FIH, Flex, Wistron, Pegatron, Jabil etc. Large Indian companies include Kaynes, Dixon, Amber, SFO,
Syrma, Elinand Centum among others anohid-size Indian companies include companies such as Avalon,
VVDN, Rangsons and others. Mobile Phones, Consumer Electronics and Industrial Electronics contribute to
more than 75% of the total ESDM market in India. Few EMS providers are slowly evolvileg toroplete

design services apart from contract manufacturing. This acts as-@iwisituation for both ESDM players as

well as OEMs; ESDM players obtain higher margins through this model, and OEMs benefit by outsourcing
manufacturing and design acti\ds, enabling them to focus on other expansion activities. Embracing the
ODM model of partnership coupled with venturing into new product segments is propelling OEMs to pursue
this engagement. High volumes will influence ESDM companies to bring in the memgeosystem locally

and enhance domestic capabilities for component sourcing, making the electronics ecosystem stronger.

Ambitious expansion plans and capacity augmentation of indigenous players to capitalise on favourable
policyinitiatives ensure that the ESD8&ctor in India will witness heightened growth in coming days. Also,
India has done well in electronic design and has established itself as the design hub of the world. The next
phase of growth in the design sector will bearacterised by the growth of indigenous design companies
creating their own IPs as against the erstwhile growth of outsourced captive design services companies.
This, together with imprssive expected growth in the ESDirket, presents an opportunityof designled
manufacturing.

Kaynesvas one of the first companies to offdesignled electronicsmanufacturing to the OEMs using its
mature embedded design capabilities. It has now evolved into an ODM player in the fields of Smart Devices,
loT SolutionsBrushless Drive Technology, a@dllium Nitride6 GaN @#echnologyKaynes is among the
leading companies in the ESDM space to offer optimised product realization solutions to customers in
flexible volumes and higher complexity products across industry verticals. Kegtees tomore industry
verticalsthan any ofits peers.

Developmentof ESDM industry in India

The Indian electronic market, which is large, complex and highly competitive, requires OEMs to focus on
marketing and aftermarketing services, thus leaving manufacturing to electronic manufacturing service
providers. The extensive financial costs involved in settipgnanufacturing, capacity additions/expansions,

R&D, manpower, etc. influence OEMs to leverage on ESDM services. An ESDM player with economies of
scale is better positioned to accommodate frequent teglogy changes as it allows for better price
negotiations with raw material suppliers. Post warranty servicing support provided by ESDM companies also
give OEMSs a viable component in deepening their presence.

In highly commoditized markets such as Sé&wmiomatic Washing Machines, Direct Cool Refrigerator,
Window Air Conditioners, CFLs, UPS and Energy meters, where the scope for design is not high, OEMs prefer
to engage in ODM partnership with their ESDM partners. Embracing ODM model of partnership with ESDM
partners coupled with venturing into new product segments is propelling OEMs to pursue ESDM
engagement.

Ambitious expansion plans and capacity augmentation of indigenous ESDM players to capitalize favourable
policy initiatives will ensure that the IndidaSDM sector realizes heightened growth in coming days. Also,
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India has done well in Electronics design and has established itself as design hub of the world. The next
phase of growth in the design sector will be characterised by growth of indigenous demigpanies
creating their own IPs as against the erstwhile growth of outsourced captive design services companies. Also
getting into designing of Integrated Circuits (ICs), Chip Sets and others, will ensure shifting of core designing
capabilities. This,ogether with impressive growth expected in the B8Dnarket, presents an opportunity

for DesigAled manufacturing for Kaynes.

Chart 4.2 Development ofESDM industryn India
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More than 30 home grown companies. Many EMS companies like Dixon and Companies like Kaynes, Jabil, Dixon,
They have been steadily adding Amber have entered with IPOs to get Flex, Elin, Syrma and many more have
capabilities and capacities. New better liquidity to implement their invested in production capacities

investment of approximately USD 1 expansion plans. The trend is likely to backed by Make in India policy
Billion be followed by the other players as well. initiatives. 87 EMCs have been notified
by the Government

Source: Frost & Sullivan

Indian ESDMndustry value chain analysis

Business models of Indian ESPdmpanies can broadly be classified under four categbries

1. ODM model
2. EMS model
3. Job work

4. After-sales service
ODM (Original Design Manufacturers) model

Under this, ESDMcompanies design products as per the speaiiims provided by the OEMs. ESDM
companies then source components, carry out fabrication and assembly, test the final product, and also
undertake logistics and after sales services related activi@&M model helps the ESDébmpanies to

have deeper and long term business relations wiite OEMs.Although, the ODM model of business

! Source: ELCINA EMS Task Force report, Frost & Sullivan analysis
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requires additional investment in research and development as well as working capital, it results in higher
margins, recurring business with high customer retention, as compared to the OEM model.

EMS (Electroic Manufacturing Services) model

At present, this model is widely followed in India. Under this, OEM providesndeaiul specifications to
the ESDM companies. ESDiMdmpanies source components manufacture / assemble components and
supply the finished praatct back to OEMs.

ESDMcompanies are gradually adding capabilities to offer ODM or JDM (Joint Design Manufacturers)
services. Increasingly, OEMs are preferring engagement on ODM / JDM basis. Thisirs sitimtion as
EMS companies can earn higher masgihile OEMs can focus on expansion activities.

Job Work

Job Work is the start of any long term engagement. Qualification process can take the Job Work route. Even,
new product design may be done thru Job Work. In such a scenario, Job Work yields ggiodouas for a
limited period till Turnkey manufacturing commences.

Smaller EM8ompanieswho do not have any engineering or sourcing capabilities, undertake this business
with OEMs in a fragmented or Price sensitive market. Large OEMs and Overseasiesgenerallylike to
haveone pint solution with their EMS / ESDM provider.

After-sales service

After-sales service is an important activity which helps the companies to builetéomgbrand imageand
brand loyalty. Globally, ESDddmpanies are offering enb-end services including afteiales service. This
is anascent business for Indian ESbdMmpanies, however gaining traction in the recent times.

Chart 4.3: Value Chain of ESDM Industry in India, FY21

R&D, .Cor-nponents ) Configuration & Marketing &
IP Ownership Fabrication & Sourcing Testing Sales
Design Services Manufacture/ System Packaging, Distribution
Assembly & Repair Services

Source: Frost & Sullivan

ESDM market Brealp by ODM vs. EMS model

In the total ESDM market, EMS model accounts for approximately 80%, while ODM model accounts for the
remaining 20%Most of the electronics manufacturers in India lack mature R&Bupstdue to large capex
investments and long gestatiorepods. Europe and the US continue to dominate R&D and IP ownership of
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related work. This has also been a factor that has restrained OEMs and EMS providers from investing. Most
MNCs hold their IP in the headquarter location (mostly located in the USAusogel and do not prefer to

invest in local R&D. However, India has a competitive edge in design services, since most such work is
outsourced to coskffective destinations. In terms of manufacture/ system assembly, India has an
established setip. Many ENB providers are slowly evolving to offer complete design services apart from
pure play manufacturing (ODM modelhis acts as a wimin situation for both ODM players as well as
OEMs; ODM players obtain higher margins through this model and OEMs bewefiutbourcing
manufacturing and design activities enabling them to focus on other expansion activities.

The country also has high maturity levels in packaging, distribution, repair, sales and marketing functions to
meet geographical standards and caterdacal requirements. Aftesales services which include repair and
maintenance are fairly important for the Indian buyer as the -aeeéthrow perception is still not
acceptable in the Indian electronics ecosystem. EMS/ODM companies having an extraoapitityide the
reverse logistics will get additional business from the OEMs at the same time they would also be playing a
very significant role in the-easte management which is a huge concern globally. Many players like Bharat
FIH, Dixon, Flextronicsayhes, etc. are offering aftenarket services like repair, refurbishment, vendor
management etc.

Benefits of ODMmodel over EMS model

Of late, he increase in demand for electronic products has not been met by a corresponding increase in
investment by OEMs in their production facilities. This is due to the fact that they have the choice of
outsourcing to ESDM companies and focus on their corgitieti. The ODM companies, with their versatile
capabilities in system designs, plastic moulding, PCBA, software engineering, and more importantly,
manufacturing, encourage OEMs to increase the width of their partnership. Instead of investing in R&D,
Tierll players collaborate with ODMs to select and develop specific models based on existing models. The
secondary benefit for ODMs from such collaborations is the improvement of capabilities to handle fresh
clients.This has created additional business oppaoities for the ODM players such as Kaynes who has the
capability to offer services across the ESDM value chain.

Kaynes isa leading endo-end and loT solutions enabled integrated electronics manufacturing player,
having capabilities across the entire sfram of ESDM servicagith strong credentials in concept €0
creation followed by product realization and lifecycle supp#iiynes has the capabilities to conceptually
design simple to complex electronic devices and I0T enabled solutions across ingéustaiss It operates

a derisked business model with a wide ranging ESDM portfolio having applications across industry verticals
that range from mission critical verticals to industrial and include verticals such as railways, aerospace and
defence, outerspace and nuclear, industrial, medical, automotive, loT and IT

Kaynes is present in the entire spectrum of ESDM services which includes design services (product
development, rapid prototyping, etc.), industrialisation services (supply chain desiga,stedam mapping,

etc.), manufacturing services (prototype manufacturing, OEM manufacturing, turnkey electronic
manufacturing, etc.), product maintenance services (repair and refurbish, face lifts, etc.) araf-lédad
services (spare part handling, pradumaintenance, etc.). Kaynes has nearly 3 decades of expertise and
experience in ESDM, with 350+ man years of management experience, 210,000 square feet of infrastructure
across 7 cities in India and 250+ customers spread across 19 countries. The cbagpaegt in class tech
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infrastructure with 7 SMT lines, 57 THD lines, 11 cable harness lines and an annual capacity for 3 billion
components, along with well establish testing facilities. Also, Kaynes is one of the few players with multiple
certifications,and industry specific clearances and approvals creating a significant moat in a highly quality
sensitive industry.

Indian ESDMndustry size and growth drecast

Chart 4.4 Indian ESDMaddressabé market vs. Contribution of ESDkbmpanies for goods made
in India, Value in INR Billion, FY21 and FY26E

FY26(E)

Indian electronics market ---
Domestic electronics production -
ESDM addressable market - -
India’s contribution

Indian ESDM market

Source: MeitY, ELCINA, Frost & Sullivan Estimates

The total addressable ESDM market in India was valued at INR 2,654 billion (USD 36 Billion) in FY21, and is
expected to grow to INR 9,963 Billion (USD 135 Billion) in FY26 witlGR 6A30.3%. However, the
contribution of Indian ESDM companies is around 40%, which is valued at INR 1,069 Billion (USD 14 Billion)
in FY21, which is expected to grow at 41.1% CAGR to reach INR 5,978 Billion (USD 81 Billion) by FY26. India is
positioned & a destination for higlguality design work, not merely as a lawst alternative. Many
multinational companies have established and expanded captive centres in the country. Although it aided
the economy by creating domestic infrastructure and jobs, tiellectual property rights were held by the

global headquarters. Most OEMs prefer engaging ESDM partners for contract manufacturing, but the ODM
model is slowly gaining traction in India, where OEMs collaborate with ODMs on product development.
Many ESDMlayers are gradually expanding to provide complete design services in addition to contract
manufacturing. This acts as a wiin situation for both the ESDM players as well as the OEMs; ESDM
companies obtain higher margins through this model, and OEMsfltdsy outsourcing manufacturing and

design activities, enabling them to focus on other expansion activities. Embracing the ODM model of
partnership with ESDM partners, coupled with venturing into new product segments, is propelling OEMs to
pursue ESDM @agement.
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A strong consumer economy with increasing demand for consumer and industriabelesthas driven the
Indian ESDMsector into the forefront. Domestic electronics production in India has received a lot of
attention from both industry and the government, owing to the necessity for import substitution.
Favourable policy initiatives in recent years, as well as changbe iglobal manufacturing environment,
have drawn attention to India as a preferred destination for electronics manufacturing investments.

ThelndianESDMndustryhasbenefitedfrom a greaterfocuson manufacturingandan overallgrowth in the
usageof electronicsin manyaspectsof life. Domestic demand for mobile phones, PCs, consumer
electronics, medical products, strategic and automotive electronics and offers a huge growth potential.
Because of the 5G rollout, there is an increase in demand foraeddaofrastructure projects, as well as a
necessity to build them locally. Furthermore, growing labour costs in other parts of the world have led
major OEMs to favour India, which is a practice of large OEMs to outsource manufacturing rather than to
create their own infrastructure. ESDMmarket in India enjoys unique benefits of an explosive domestic
demand and the migration of manufacturing from other manufacturing havens driven by multiplicity of
factors. These reasonsave resulted in the Indian ESDilarke growing at a higher rate than average
global market and are expected to intensify in the next decade.

Growth drivers for Indian ESDMindustry

Key growth divers forIndian ESDMindustry

>\

Domestic cost competitiveness in manufacturing

>\

Competitiveexports

Import substitution

> >

Enhancindocal \value-add

Supplychain realignment

> >

China+1strategy

>\

Exportfocus on USD 5 Trillion GDP

>\

Component nanufacturing /lead time

>\

Indian Government policiencentives

>\

Investment bylocal and dpbal players

>~

Increasing demand from sunrise industries

Domestic cost competitiveness in manufacturinindia has one of the lowest labour costs and
overheads giving it a considerable advantage over China and most of the other Southeast Asian countries. A
Ws5AalyREad@raQ OFNNASR 2dzi o6& Ly@Sad LYyRAF FyR 9[/
wages in China. This is expected to make India an attractive market for investments and drive the demand

for ESDM.
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Competitive ExportsCost competitiveness in domestic manufacturing in India contributes to growth of
exports in electronics from the country. This is supported by the favourable policies such as thelAS&AN
Free Trade Agreement coupled with the depreciating value of in&apee (INR), whicimakesIndian
exports competitive.

Import substitution: As per MeiTY, electronic imports accounted for INR 3.9 Trillion (USD 56 Billion) in
FY1, which is 21% of the total electronics market in India. The top products contributing togthest
electronics imports are the Engine Control Unit, FPD TV, Refrigerator, Set Top Box, Machine Tools, CCTV
Camera, Notebooks, Servers, Storage Devices, Home Automation Modules, Mobile Phones, Media
Gateways, Enterprise Routers, Defence, Medical Bsviemart Cards & Readelsw voltage power
switchgear segment, among othersnports are expected to reach USD 68 Billion by FY25, accounting for
12.6 % of total electronics market demand.

Enhancing local valuadd: LY RAl Q&4 o0dzaAySaa Sy@ANRYyYSyid OFy oS8
involved in setting up and conducting business. To position India as an attractive business destination, the
government must reduce the burden of additional taxes on stgnd and stregthen the IP protection
framework. India is evolving as an innovatidtiven R & D destination for global companies. The
government, academia, industry players and industry associations need to make concerted and coordinated
efforts to help the industry rach its potential. India is registering increasing EV investment in the country.
Companies such as Qdad Tritonare investing in setting up manufacturing plarin the country. Likewise,
ESDMcompanies in the country, including the likes of Wistron, ramping up investments, which iiwhte

a robust EV market for ESDMthe next 5 years.

Chart 45: Ease of doing Business in India, Rank in Nos., FY15 to FY20
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Source: World Bank's Doing Business Report, Frost & Sullivan

Subassembly modules and the finished goods assemblies are things that are happening currently in India
and are very lucrative opportunities given in the Indian ecosystem. Current Indian wages stand at roughly 20
% of the Chinese average wages, and Inffix®a 500 million plus workforce in the age bracket of 15 to 39
years, which is 15 % larger than that of China. Even though component manufacturing is currently being
dominated by China, Japan, and South Korea, India has showcased strong potensgbamttind is on the
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path to developing a strong component manufacturing base. The opportunities in India ominously offset the
hurdles. It is also clear from the World Bank report's improvement in rank of ease of doing business in India,
which has risen &m 142nd in 2015 to 63rd in 2020.

Supply chainealignment:Local availability of components and chip fabrication are primary activities that
RSGOSNX¥AYS GKS adNBy3a3dkK 2F | O2dzyiNEQa St SOIGNRBYAO.
component supper base; a majority of the highalue and critical components are imported. Components

that are predominantly imported include ICs, PCBs, and other active components. Aschaplyesilience

and localization are becoming more significant, India has thatake the necessary steps to improve the
domestic value chain capability for lotgyrm benefits.

The introduction of the PLI scheme to promote component sourcing; FDI policies relaxing companies' ability
to set up bases in India, allowing them to drive product development, research and development (R & D),
and other knowledgéntensive activities inallaboration with Indian companies; and the establishment of
dedicated freight corridors that help in the advancement of transportation technology and increase in
productivity are some of the key initiatives taken by the government of India. Freight @mride high

speed, higkcapacity railway lines designed solely for freight traffic, requiring the seamless integration of
improved infrastructure. The Bhaup#thurja segment of the Eastern Dedicated Freight Corridor (EDFC) in
Uttar Pradesh was recentlyangurated by the government.

China + 1tsategy: As the Chinese electronics contract manufacturing cost structure continues to be on
the rise, so has the OEM customer's interest been amplified in moving the electronics production to other
countries having similar prices, quality, and receptiveness. Tikexenew urgency now to examine practical
alternatives to manufacturing in China given the tariff conflicts and the COVID 19 pandemic. Though,
transferring production decisions is not very straightforward. -B8ebvendor incorporation of metal fab,
plasics, and other mechanical components all in China improves the product cost, efficiency, a#d-time
market. The gigantic size of the China market itself for the-@oducts should also be considere@hese
factors and other factors have OEM clients ity more in terms of adding one more nation for additional
production rather than replacing China entirelaynes with its strong OEM and ODM capabilitiés,a

strong contender for China+1.

Chart 4.6 Total exports from India and Contribution to GDPNR Trillion, %, India, FYZ5Y20
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Source: Department for Promotion of Industry and Internal Trade, Frost & Sullivan
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China now accounts for 13 % of global exports and 18 % of global market capitalization, and is one of the
world's two corporate giants in terms of economic supremacy. However, as a result of the China+1 strategy
and theUSChina trade dispute, China is gradually losing its global partners. According to a recent global
survey, 2830 % of industrial firms will leave China in the next few years. Around USD 4 trillion in
manufacturing took place in China in 2020, and it is torld's largest exporter and the US is its top
importer, posing a huge challenge for the World Trade Organization to regulate trade under its current rules
and regulations.

Export focus on USD 5 Trillion GDWith a larger focus on CAPEX and R&D, Buzlg@t has given a
AUNRBY3A LlzaK G2 GKS R2YSAaGAO0 YIFN)LSGLIIOS:E 4KAOK Aa
encouragingly at the taiénd of the COVID 19 pandemic and at the inauguration of the vaccination drive,
Budget 202122 lived up to tle hope of being an exercise to push growth. In the followingtivee years,

high real GDP growth rates are going to be rare in the majority of the economies as they gradually recover
from the impact of the COVID 19 pandemic.

India has the potential to be@ne of the most attractive manufacturing destinations and support the
202S0GA0S 2F Wal 1S AY LYRAIF ¥F2N G4KS 22NIRQ® ¢KS
initiatives to help India move among the top 5 countries in ESDM production antbth&@ in ESDM
consumption. Many policlevel initiatives are hoped to be implemented quickly. The effect of policies
should be measured and evaluated against the desired objectivesdioaek and refine at regular intervals.

Component nanufacturing/ lead time: Companies in the industry should take initiative to jointly locally
source a minimum quantity of key components that are currently imported (fully or partially). Criteria on
minimum quality standards and sourcing price should be set up for suamgagement. This will help
component manufacturers plan and develop scale advantage.

India has limited capacity in local manufacturing of PCB with significant gaps with flexible, HDI and
multilayer PCBs. Indian manufacturers find strength in rigid mustilagnge and are limited by their scale.
OEMs, at present, are importing already designed and manufactured PCBA from third party suppliers.
However, the need is to invest resources irfhouse PCBA design and assembly. Investing in Printed Circuit
Board Asembly design and (Surface Mount Technology) -8Mdl PCBA assembly are important steps
towards fultscale manufacturing. SomESDMcompanies are building capabilities for PCBA and are actively
scouting for PCB suppliers to reduce cost and lead time.eTéier numerous benefits for adopting the-in
house design and assembly. Firstly, it will guarantee more control over the entire product design, selection
of crucial components, better buying power, building Intellectual Property portfolio and ensuringasaver
house quality checks and testing In comparison to importing a readymade PCBA from a third party ODM
from the overseas. PCBA design and assembly will further help in development of component ecosystem.

Investments in PCBA bgSDMcompanies as well a®EMs with the objective of high value adding
manufacturing is expected to drive the demand for PCB in the country. Reduction in lead times from 4
weeks to 1 week by discrete local sourcing of PCB is a significant driver for PCBAs to source their bread
boards locally than import. PCBA design and assembly with local sourcing of some passive components
alone will drive the total local value addition and will make a strong case to attract foundry players to
manufacture the higkcost silicon based PCBA stdimpaents locally. This could alone grow the total value
addition for Make in India program substantially.

54



Indian Government policies/incentives

The Government in India is encouraging domestic manufacturing through supporting policies and initiatives
that arelikely 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 barriefig \Wuties 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 3D
market in India include:

a) Make inIndia: 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 topset
manufacturing bases in India. As per the scheme, government releasedhisfpsds 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 manufactog sector. The Make in India initiative, a part of the
WL GYFYANDKENI . KMNBIE X Yo KARBRNIQO 6 { £F & R LINR A RS |
business operations by encouraging substitution of imports oftestinology products from other
countries and generating demand for local manufacturing. Atmanirbhar Bharat Abhiyan is planned
to get carried out in two phases:

1 Phase 1: The emphasis will be on segments like medical, textiles, electronics, plastics and toys

1 Phase 2: For products like gems dadellery, pharma and steel, etc.

Chart 4% t[ L &aOKSYS Ay wmMo 1S@&@ aSOl2NB FT2NJ SYyKI y(
enhancing exports, Atmanirbhar Bharat, FYX-EY22

Approved financial outlay overa

Sectors Implementing Ministry/Department five year period (INR billion)
Mobile manufacturing and specified electronic components  Ministry of Electronics and Information Technology 409.5
Critical key starting materials/ drugs intermediaries, APIs Department of Pharmaceuticals 69.4
Manufacturing of medical devices Department of Pharmaceuticals 34.2
Advance Chemistry Cell ACC Battery NITI Aayog and Department of Heavy Industries 181.0
Electronic/Technology Products Ministry of Electronics and Information Technology 50.0
Automobiles & Auto Components® Department of Heavy Industries 259.4
Pharmaceuticals drugs Department of Pharmaceuticals 150.0
Telecom & Networking Products Department of Telecom 122.0
Textile Products Ministry of Textiles 106.8
Food Products Ministry of Food Processing Industries 109.0
High Efficiency Solar PV Modules Ministry of New and Renewable Energy 45.0
White Goods (ACs & LED) Department for Promotion of Industry and Internal Trade 62.4
Speciality Steel Ministry of Steel 63.2
Total 1,661.9
# Financial outlay for Automobiles & auto components was revised on Source: MeitY (Ministry of Electronics and Information Technology),
September 2021 from INR 570.4 billion to INR 259.4 billion invest India
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a)

b)

d)

Production Linked Incentive (PLI) ScheriThe scheme was initially announciedthe 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 schemepotaltproduction of INR 11,500 Billion is
expected including INR 7,000 Billion exports in the next five years. Production Linked Incentive
Scheme (PLI) for large scale electronics manufacturing was notified in April 2020.

As per the 20222 budgets, undethe 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 mobidagh
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 Specifieddienic Components is around INR 409 billion,
which is 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 benficiary of this scheme. This scheme will definitely help India Inc. to be an integral
part of the global supply chain.

Scheme for Promotion of Manufacturing of Electronic Components and Semiconductors
(SPECSThe 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 emghby
opportunities in this sector. Incentives of up to INR 32.85 Billion will be awarded under the Scheme
over a period of 8 years.

Merchandise Exports from India Scheme (MEMhe scheme falls under foreign trade policy of
India, replacing five otheiimilar 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 realizeddndsoard value and, MEISuty credit

scrip can be transferred to the company for working capital needs or used for payment of various
duties such as basic customs duty.

Modified Electronics Manufacturing Clusters Scheme (EMC ZTGg scheme is aimed to
strengthen the infrastruatre base for the electronics industry and deepen the 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 Inesndifvup to INR
37.62 Billion will be disbursed over a period of 8 years.

Semiconductors and Display Fab Ecosystem

In furtherance of the vision oAtmanirbhar Bharat and positioning India as the global hub for
Electronics System Design and Manufacturing, Govt. of India has approved the comprehensive
program for the development of sustainable semiconductor and display ecosysteme icotintry
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with an outlay of NR76,000Crore (>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. This shall pave tfeavy LY RA | Q
technological leadership in these areas of strategic importance and economielgaite.

The programme aims to provide attractive incentive support to companies / consortia that are
engaged in Silicon Semiconductor Fabs, Display Fabs, GothSemiconductors / Silicon Photonics

/ Sensors (including MEMS) Fabs, Semiconductor Packaging (ATMP / OSAT) and Semiconductor
Design. Following broad incentives have been approved for the development of semiconductors and
display manufacturing ecosysteimIndia:

o Semiconductor Fabs and Display Fabse Schemes for Setting up of Semiconductor
Fabs and Display Fabs 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. Government of India
will work closely with the State Governments to establish Higbh Clusters ith requisite
infrastructure in terms of land, semiconductor grade water, high quality power, logistics and
research ecosystem to approve applications for setting up at least Gveenfield
Semiconductor Fabs and two Display Fabs in the country.

o Semiconductor Laboratory (SCL)Jnion Cabinet has also approved that Ministry of
Electronics and Information Technology will take requisite steps for modernization and
commercialization of Sertionductor 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) Fabs
and Semiconductor ATMP / OSAT Unitghe Scheme for Setting up of Compound
Semiconductors / Silicon Photonics / Sensors (including MEMS) Fabs 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 Seuttmnd
Packaging are expected to be established with Government support under this scheme.

o Semiconductor Design CompanieThe Design Linked Incentive (DLI) Scheme shall
extend product design linked incentive of up to 50% of eligible expenditure and groduc
deployment linked incentive of 69#% 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 Igigeddd facilitating
the growth of not less than 20 such companies which cariewve turnover of more than
INR1500Crorein the coming five years.
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o India Semiconductor Missionn order to drive the longerm strategies for developing a
sustainablea SYA O2y RdzOG2N&E |yR RA&LIX I & SO2aeaiasSvys
{ SYAO2YyRdzOG2N) aAaarzy o6L{avé¢ oAttt 0S asSa dzL
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 Fabs.

A 0KS 10620S YSYiUuA2ySR LRftAOASAE |yR AYAGAlI GADSAEs
Semiconductor and Display Fab ecosystem, SPECS, MBIEMC, have provided necessary impetus to the
domestic electronics manufacturing industry and India is now on path to become a global manufacturing

hub for electronics products.

Investments by local andlgbal players:The higher growth rate in Indigis-a-vis the Global market is
0S0FdzaS 2F VYdzZ GALX S FFHOU2NRY O2yaradSyd €201t RSY
domestic manufacturing, programs like Make in India and Digital India, which have led to increasing
manufacturing investmetin the country.

The Make in India initiative, tax and duty support and Government support through policies, most notably,
MSIPS, have been instrumental in encouraging new investment from ESDM companies. Electronic
manufacturing services player Dixon Tealogies is spending over INR 6 Billion to build the new capacity in

India in the mobile devices, laptops & tablets, telecom equipment, & LED components segment to cater to

the domestic and the global market in the coming year. Dixon is currently pogitdni A 6 a St ¥ & LYyR
homedNRB gy WdzyAPBSNEFE OKIFIYLAZ2YQ FT2NJ GKS St SOGNRYyAOa
I320SNYYSyiQa t[L a0OKSYS 6KAOK 5AE2Yy A& OdNNByitea f

Chart 48: FDI Inflow in the Electronicse$tor, Value in USD Billion, FY-BY 21
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European telecom dealers Ericsson and Nokia have conveyed their intention to increase existing
manufacturing operations in India to support their worldwide supply chain. Local telecom component
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manufacturers VVDN €hnologies, HFCL, Dixon, Coral Telecom and the Sterlite Technologies have also
expressed interest in the PLI scheme of Government. India is expected to run a widespread outreach
LINEINFY GAGK GKS &dzLlLBR2 NI 27F alLy @S ative sthgniANokiadasdr Y¢  F
Ericsson is also going to target the BSNL big ticket 4G contract expansion after GOl dropped few clause
which was earlier prohibiting them from bid participation.

Increasing demand fronSunrise industriesSunrise industry is a colloquial term for a burgeoning sector

or business in its infancy stage showing promise of rapid growth in the coming years. Sunrise industries are
typically characterized by exponential growth, numerous stgr$, and flurry of funithg / investment.
Globally, proliferation of digitalization and Industry 4.0 drives across industries has prompted origination of
many sunrise industries namellgT and enbedded systemsaugmented and virtual reality, 3D printing,

block chain, smart factees, industrial 10T, smart and advanced manufacturikigalthTech, SpaceTeett.

Industry 4.0 is a holistic automatiolution for integration and efficiency improvement of all value chain
elements including, product designing, supply chain, manufamurmprocess, sales, and customer
experience.

Digitalization initiatives will give fillip to demand of sensors, IT & automation hardware and solutions,
application & platforms and networking products. Kemggssubsidiary of Kaynegpssesses Canvas to
Cloud lloT engineering capabilities and is well poised to meet the requirements of the sunrise industries. It
offers services such @evice engineering, digital engineering, and firmware engineering and solutions such
as sensors & I@dge processing, connectivity, remote device monitoring, and applicatiiware.

Comparative Analysis of industry in India, China and Vietham
A. Economic comparison on favourable manufacturing parameters

Chart 49: Economic comparison on favourablemanufacturing parameters, India, China &
Vietnam, 2020

PARAMETERS 6 INDIA b CHINA *  VIETNAM

Population (Million) 1,379.0 1,414.0 97.40
Annual GDP (USD Trillion) 2.66 14.86 0.34

2020 -7.3 23 29
GDP Growth (%)

2025 6.6 5.1 7.0
Inflation (%) 6.2 2.4 3.2
Manufacturing Value Added (% of GDP) 13.0 26.1 16.7
Export (USD Trillion) 0.47 2.73 0.28
Imports (USD Trillion) 0.48 2.35 0.27
Manufacturing Risk Index (Rank) 3 1 4
FDI Investments (USD Billion) 64 163 17

Source: World Bank, IME, Frost & Sullivan
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Economic development in India is gaining support as a result of the continuing expansion of private
consumption and investments some industries following the liberalisation of foreign ownership. The
projected government expenditure expansion 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 investimeinfrastructure.

China is now the world's secofargest economy. The growth rate is impressive when compared to the size

of the economy. The primary difficulties for its expansion are excess capacity issues, labour costs, and
financial market weakness. India and Vietham are gaining ground as the set®stl destinations after

China. The IMF estimates that India's GDP is improving, and projects that GDP will be around 6.6% by 2025.
Various government initiatives and tax regimes are expected to stisdifia's domestic manufacturing

sector.

India has the potential to become a global manufacturing powerhouse, competing with China, which now
produces ondfifth of the world's commodities. With a relatively young population, India boasts the world's
second largest population. India's median age is 28.7 years, lower than China's median age of 37.4 years and
+ASGylrYUda YSRAIFY 138 2F omdp @SFENE o6/ L! Qa8 22NIR C
risen, and they are increasingly focused aghttech jobs, leaving gaps in the industrial value chain. Due to a

lack of manpower, this has resulted in a labour shortage and increased costs.

B. Labour market comparison

In comparison to other Asian countries, India and Vietnam benefit from lower ladmmts. Vietham, with a
population of less than ontenth that of China, is experiencing skilled labour shortages as global
manufacturers rush to set up shop here to avoid US tariffs. It is also hampered by a scarcity of specialised
supply chains. India expected to fill this void due to its advantage in skilled and sstied labour. With

nearly 500 million people of working age, India has one of the world's largest workforces, next to China.
Each year, tens of millions of students across the countrgugate from colleges and enter the workforce.
Apart from a favourable labour environment, India has an abundance of design talent (hardware and
software).

Chart 4.D: Labour market comparison, India, China & Vietham, 2020

PARAMETERS m *- CHINA % | VIETNAM

Total Labour Force (Million) 471.68 750.6 56.54
Total Labour Force, Female (% of Total population) 26.2 63.7 62.2
Labour force participation rate (% of total population) 51.1 71 68.6
Employment in Industry (% of Total Employment) 26.18 28.18 28.36
Wage and salaried workers (% of Total Employment) 239 535 44.38
Average Daily Wages - Manufacturing (USD) ~6 ~35.5 ~10.48

Source: World Bank, IMF, Frost & Sullivan
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C. Manufacturing ecesystemcomparison

China has been the most 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 largetipar 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. Vietnametenefit
significantly from the U€hina trade war. Vietnam is aggressively investing in infrastructure to facilitate the
strong inflows of FDI. Economic zones, industrial parks and clustéeghhparks, and agtech zones are
among the sectors targeted fanvestment. Vietham has introduced new incentives to attract Higth
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), 2GlAidaslighted 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 Nakalia policies. The
favourable devlpments leave India with great aspirations to dominate electronics manufacturing in the
region. The Product Linked Incentive (PLI) Scheme was announced in the years 2020 by the Government of
India considering the incremental investment and sales of matufad goods. The PLI scheme, which was

first introduced for mobile phones and was later expanded to IT Hardware, White Goods, and Telecom and
Networking Products, is now being expanded to other sectors in the coming years.

Chart 4.1: Manufacturingeco-system comparison, India, China & Vietnam, 2020

PARAMETERS ﬂ [[\[p] . * CHINA * VIETNAM
Favorable Government Policies and Programs % % %

Developed Component eco system % % %

Labour availability and Cost % % %
Maturity of Infrastructure % % %

N t t

P — ?@ W;@ Wi@

Source: Frost & Sullivan

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 importalegties
incentives. Since plastic components are driven by international prices, there is no noticeable disadvantage
for Indian producers. As a large number of electronic manufacturing units are anticipated to undertake
greater value addition, the componenbst 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.
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Advantage India: A favoulale destination for Electronic Mnufacturing

India has long been seen aglestination withplenty of low-cost skilledand semiskilled labour however

grappled with poor infrastructure and challenging business environmiém scenario has changed a lot in

the last few years. Among 190 countries,Andl NI Y1 SR coNR Ay W9l &S 2F 52AY:
meant India has improved its ranking by 79 positions in the five years between 2014 and\i@ighe

recognition of electronicsector as one of th&ey growth drivers for the Indian economyhe sector has

received significant attention from the government in the lagt B years through various policies, schemes

and incentivesThe National Policy on Electronics (NPE) emphasised local value addition and created an
enabling environment. Shiin government in 2014, and its unwavering focus on manufacturing through
Make-in-India policies, attracted the interest of both global and domestic companies.

India has been able to take advantage of its demographic dividend while also introducingnemstsd
flexibility in its manufacturing policies. The conscious efforts to attract global investors have resulted in a
growth in FDI as well as investor confidence. The following faetitirsontribute significantly towards India
becoming the next Electréecs manufacturing hub of the world.

9 Stable political government that assures global investors on consistency in policies

1 Rising cost of labour in China while India is still at a lower end of this cost

Creation of National Manufacturing Zones (NVEgctronics Manufacturing Clusters (EMC), close
coordination between centre and states for investment promotion

High domestic demand for products and services; local needs

Investment by ESDigbmpanies

Duties and tariffs to discourage imports and encourdgmestic value addition

Digitalization that accentuates demand for select products

]

= =4 —a -8

Below are some of the underlying factors that will help Indian ESDM industry in this journey.

a. Manufacturing ecosystem

To offset the disabilities faced by industries for quality infrastructure and to develop a robust electronics
manufacturing ecosystem in the country to make India an Electronics manufacturing hub, Indian
government has notified Electronics Manufacturingisidrs (EMC 2.0) scheme in 2020. Objective of the
scheme is to address the disabilities, by providing support for creation of world class infrastructure along
GAGK 02YY2y TFILOAtAGASAE YR IYSYAGASAZT Ay@ dRAOQAT AUy
for attracting major global electronics manufacturers along with their supply chain to set up units in the
country. Besides, Production Linked Incentive (PLI) schemes have also been launched for the sector in order
to boost manufacturing of lectronics products, assemblies and components in India. Towards this, Indian
government has also launched The Scheme for Promotion of Manufacturing of Electronic Components and
Semiconductors (SPECS) in 2020. This scheme will help offset the disabilityn&stic manufacturing of
electronic components and semiconductors in order to strengthen the electronics manufacturing ecosystem

in the country. The scheme will provide financial incentive of 25% on capital expenditure for the identified
list of electr;mic goods that comprise downstream value chain of electronic products, i.e., electronic
components, semiconductor/ display fabrication units, ATMP units, specializedssemblies and capital

goods for manufacture of aforesaid goods, all of which invhigh value added manufacturing.
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MeitY has developed a component supply ecosystem as part of the modified electronic cluster scheme.
Mysuru, which had an early start in the ESDM industry, was chosen to establish such a cluster named
W[ I Klahddis@ @overnment initiative to establish a Product Reliability Lab with the goal of meeting the
testing, quality, and regulatory needs of the regional electronic indu#trig. a fasttrack project and the

first of its kind in India, undertaken jointly lge Central and State Governments at a cost of INR 29 crores.

It facilitates companies' access to better technology and allows them to climb up the product value chain.
It providesnecessary technical facilities for various electronics manufacturing coiepdocated in and
around the region, thereby reducing production lead time, production costs (including transportation and
logistics costs), increasing export and income creation. Lahari has aoftateart 1ISO 17025 2017 NABL
recognised infrastructw that allows it to test in accordance with national and international standards.
Kaynes is one of the key promoters of Lahari to facilitate growth in electronics design and manufacturing.

b. Availability of talent and resources

The Ministry of Skill Developnt and Entrepreneurship implemented the Pradhan Mantri Kaushal Vikas
Yojana through the National Skill Development Corporation in 2®l5vith a target of covering 24 lakh
youth in the country. The scheme is being implemented with the goal of enablargenumber of Indian
youth to pursue industryelevant skill training, which will enable them to earn a better living. Individuals
with prior learning experience or skills were also evaluated and certified in the category of Recognition of
Prior Learning

The Pradhan Mantri Kaushal Vikas Yojana (20&®) is divided into two parts: the Centrally Sponsored,
Centrally Managed scheme and the Centrally Sponsored, State Managed scheme. With a budget of INR
12,000 crore, nearly 1 crore people were brought untlds scheme to be provided with industrgady

skills. The Pradhan Mantri Kaushal Kendra programme provides financial assistance in the form of a soft
loan up to INR 70 lakhs for the purpose of creating training infrastructure, and it supplementsitlerydef

the Pradhan Mantri Kaushal Vikas Yojana, the Government of India's flagship skill development programme,
at the district level.

c. Stability in supply chain

The Indian electronics industry is likely to suffer in the short term as a result of supplpttbns from

China and other nations, given the country's reliance on them to meet its raw material requirements. Due to
the COVIEL9 pandemic, certain key suppliers across the country temporarily suspended manufacturing,
while logistics providers weralso unable to deliver goods effortlessly, particularly across borders, due to
pandemicrelated limitations. On the other side, the pandemic has creaedncein-a-lifetime chance for

India. During the epidemic, supply chain disruption caused many governments and organisations to
reconsider their sourcing strategy and lessen their reliance on a single source for all of their goods. These
huge corporationsare now exploring for alternative lowost manufacturing areas in South East Asia and
South Asia, and India has emerged as one of the most saitgtinvestment destinations for many of

them.

As the global supply chain-edigns in the future years, lialis set to profit greatly from these strategic
decisions and will become a manufacturing powerhouse in the coming years. A favourable corporate
environment, open FDI norms, eviecreasing "Ease of Doing Business" rankings, a massive consumer base,
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and quickly improving digital infrastructure are some of the important drivers that will fuel investment in
India in the future years. On December 15, 2021, the Indian government authorised an INRCF6r600
scheme to develop the country's semiconductor andpthy manufacturing companies in an effort to
promote India as a worldwide hub for-tdch production and attract multinational chip makers. This
initiative will help India's ambitions to become ssiffficient in the electronics manufacturing industry by
attracting major investments and creating 35,000 specialised jobs, in addition to indirectly employing one
lakh others.

As India is aiming to become sedliant, the government has announced industrigndly measures for the
development of semiconductserand display manufacturing ecosystem in the country. The Union Cabinet
has gproved a financial outlay of INR5,000 Crorefor the semiconductor manufacturing ecosystem in
India, announcing incentives for every part of the supply chain including electcmmponents, sub
assemblies, and finished goodelnder the scheme for holistic development of semiconductor and display
manufacturing system, the policy will support silicon semiconductor fabs, display labs, compound
semiconductors/ silicon photonics/ ssors fabs, semiconductor packaging, semiconductor design, and
modernisation and commercialisation of the Semiconductor Laboratory (SCL) at Mohali.

ESDM market breakip by industry applications

Chart 4.2: EDM Market breakup by Industry Applications, India, in %, FY20

Fy21 FY26 (E)

~INR 1,069 billion ~INR 5,978 billion

Segments (CAGR%)
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*Others include: Energy, Power, Lighting, etc.
#loT is a part of CEA segment Source: Frost & Sullivan Analysis

A) Industrial

Industry Overview

LYRAIFI Qa4 AYRdZAGONRAIE aSOG2N) KlIa aSSy || NBOAGFE FTNRY

year in 2020 but the revival is being majorly led by the commodity producers like metals & oil & gas
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companies while the manufacturers like autonfs and producers of the consumer goods continue to
struggle here.

The Make in India initiative is designed to strengthen India's manufacturing sector, boosting essential
industries including power, metals and minerals, and chemicals. Some of the keypy®id operating in
industrial spaceinclude Kaynes,Amber, SFO TechnologieSyrma SGSAvalon,and VVDNTechnologies
among others.

Electronics manufacturing in Industrial sector

1 Most of the large manufacturing companies are investing heavily indtienological upgradation
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 ESDM industry

1 Huge potential in smart metering in electricity/watgas

1 Home grown companies will be preferred than Chinese

Key Drivers

1 Several initiatives by Government of India to promote a healthy environment for the growth of the
industrial sector in the country in form of approving PLI schemes and improving eb&oelics
supply chain and assembly industry

1 A strong consumer economy with increasing demand for consumer and industrial electronics has

driven the Indian EMS sector into the forefront

Future outlook of Industrial sector

)l

Industrial electronics likely grat rate till 2025 will be around 9%n which thelndustrial ESDM is
predicted to grow at 21.6% to reach INR 120 billion in FY26, from an estimated market of INR 45
billion.

The manufacturing industry of India has got the potential to reach USD 1 tiil{ioR025. The
implementation of the Goods and Services Tax is going to make India a common market with a GDP
of USD 2.5 trillion

With an allocation of INR 1.97 laklrorefor the next five years starting FY22, the productimked
incentive (PLI) was edtlished to build global manufacturing habross 13 industries.

Samsung completed construction of its display production plant in Noida, Uttar Pradesh, in June
2021, as part of the company's goal to move manufacturing capacity away from China.

In March 2@1, the government offered incentives worth US$ 1 billion in cash to each
semiconductor company that develops production units in the nation as part of its attempts to
boost its smartphone assembly sector and enhance its electronics supply chain.

Amazon ldia has declared that it would begin producing electronic products in India in 2021. The
company intends to begin production with contract manufacturer Cloud Network Technology (a
subsidiary of Foxconn in Chennai)
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B) Automotive

Automotive industry oserview

In the Automotive Electronics industry, the top 5 products, 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 production3zf0 milion 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

Domesticautomobiles production increased at a CAGR of 2.36% in between FY16 to FY20 with 26.36 million
vehicles being manufactured in India in FY20. Total, domestic automobiles sales augmented at a CAGR of
1.29% in between FY16 to FY20 with 21.55aniNiehicledeing sold in FY2Mm FY21, the overall passenger
vehicles production reached the value of 22.65 million. In the month of October 2021, the overall
production volume of the passenger vehicles (except for BMW, MerceaelsTataMotors & Volvo Auto),

three wheelers, two wheelers argliadricycles reached 2,214,745 units.

Electronics manufacturing ithe automotive segment

1 Engine Control Unit has a major contribution in the overall Automotive Electronics. The growing
concern among endsers about vehiclperformance and fuel consumption are the primary drivers
of Engine Control Unit. Furthermore, due to regulatory compliance, even-Evey vehicles are
equipped with ECUs. In Engine Control Unit, India has a strong base with automotive industries,
including the component suppliers

9 Electrificationwill penetrate cars and lashile connectivity modes like 2W by 2030. Frost & Sullivan
expects more electrification in the fleet segment due to a combination of lower ownership costs
and regulatory intervention.

Key drivers

1 Support infrastructure and rising investment by foreign companidsdia 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 USD00 to 10,000 million in domestic &
foreign investments by 2023.

1 Strong growth momentum in automotive electronicgiutomotive electronics development is
linked to automotive technologies in the creation of solutions that improve safety, fuel efficiency,
consumer comfort, infotainment, and related applications.

1 Cloud based infotainment:Consumer demand for increased safety, comfort, and aesthetic
elements has prompted substantial technological advancements in the automotive industry. One of
these developmeats is clouebased infotainment which has increasing adoption among@sets.
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Localisation of automotive electronics in India

/| KI N&Y o @WG NR 6 dzii There is a significant level of local value addition in India's
Fdzi2Y2GA08 SfS80O auf[omotive _electronics industry. However, there is a high
LYRAIFS o0& OFt dzS reliance on imported components. In FY20, overall automotive

electronics imports accounted for 9% of total automotive

~ INR 1.830 billion imports, totalling around INR 16,000crore. The share of
electronics has been increasing across vehicle segments due to
ALBEEE regulatory changes and consumer trends. China contributes for
electronics ..
160 around 53% of the total auto electronic imports, followed by
9% Vietnam, Korea, and Japan.nSers, ECUs, PCBs, and electronic

components make up roughly 65% auto electronics imports.

Some of the key reasons for imports are lack of technology,

shortage of raw materials, lack of fab production, and relatively

low quantities to justify an investmernt India in comparison to

the global market. Moreover, Tier 1 global suppliers have
Oltg%s production facilities outside of India and prefer to import
91% components from those facilities.

Source: Localisation of auto electronics,  gome of the key demand drivers supporting a significant increase
SIAM and ACMA . S : :
in auto elestronics include: (a) increasing customer preference
for safety, comfort, and infotainment; (b) evolution of C.A.S.E. mobility; (c) increasing regulatory standards
on safety, emission, fuel consumption, and performance; and (d) strong government pdaisigift india's
value chain dependency.

OEMs are being pushed to enhance their localization of auto electronics, focusing on procuring components
from domestic suppliers in order to avoid high import duties and save on logistics costs. OEMs are
interested in collaborating with Indian suppliers on automotive electronics to provide solutions that
demonstrate their capabilities while also improving systiewel understanding. Suppliers intend to increase

the scale and quality of their products, as well asestablish a longerm value chain. The Indian auto
industry's bodies, SIAM and ACMA, are collaborating on a road map feelgaite, including increasing
localization of marketelevant components.

Electric Vehicle markebutlook in India

The IndiarElectric VehicleB\ sector is still in its infancy, but there have been recéetelopmentsfrom

both the government and OEMs. Electric twheelers (e2Ws), electric thregheelers (e3Ws) and-e
rickshaws, electric fouwheelers (e4Ws) (BEV, PHEV, and HEV), eCarts, and electric buses are all part of the
EV market. Currently, e3Ws are the most pdar EVs in India, followed by e2Ws. Premium carmakers
traditionally dominate the e4W segent, while compact, lowcost EVare steadily developing. Government
policies and incentives have been a major driving force in the EV market. Also, battery swapping
witnessing a huge success in the country and, in turn, is driving the EV market, especially in smaller vehicle
segments. There have been initiatives to set up public charging stations in order to promote the growth of
the electric mobility segment. Hower, there are still ample gaps to be filled in the EV infrastructure area.

EVs are steadily gaining traction, owing to favourable government policies and the participation of global
players. Emerging financial solutions, the huge growth ofrfdl servees, government policy revisions,
67



and increased availability of affordable models drive market expansion. While a few OEMs control a sizable
market share in India, new entrants are increasingly striving for market share and competing with existing
OEMs wih improved models. The EV industry requires sizeable investments to promote EV technology,
product R&D, and the development of teehabled platforms. Rising investments of staps in e2W and

e3W segments, and investments by established OEMs in e4W ségiag a crucial role in driving industry
IANRPGGKP ¢KS h9adaQ NXBI dzA NB Y Sy Gqualith ylanufakturisg, sipplR chzdini NB
management and prototype development.

Future outlook ofautomotive industry

1 The Automotive ESDM segment is esied to grow at a 29.2 % CAGR, from an estimated INR 50
billion in FY21 to INR 180 billion in FY26.

1 Automotive is one of the key growth opportunity verticals for ESDM providers in the next 5 years,
due to the technology transformation currently underway with autonomous cars development and
electric car commercialization activities. Moreover, the rapighpwing electronics content will
accelerate the growth of ESDM revenue from this vertical.

1 India's passenger vehicle industry is estimated to post a growth of 25% in FY22

1 Going forward OEMs will partner with more and more digital platforms for laimgcnew vehicles
as customers are now doing majority of their shopping for a new vehicle digitally

1 In September 2021, the Indian government announced a PLI plan for automobiles and auto
componentstotalling INR 25,00@rore This scheme is expected to attract investmentse than
INR 40,00Croreby 2026.

1 Under a new strategy to boost the development and export of clean technology cars, the Indian
government has budgeted US$ 3.5 billion in incentives over g&geperioduntil 2026.

1 Under the FAME (Faster Adoption and Manufacturing of (Hybrid) and Electric Vehicles in India)
initiative, the Ministry of Heavy Industries, Government of India, has nominated 11 cities in the
country for the adoption of EVs in their public tisportation systems. The government will also
establish an incubation centre for EV stags.

1 The government intends to make India a worldwide manufacturing centre as well as a research and
development (R&D) powerhouse. The Government of India intendstimblish R&D centres under
NATRIP (National Automotive Testing and R&D Infrastructure Project) at a total expenditure of US$
388.5 million in order to bring the sector up to global standards.

C) Railways

There are currently a number of global OEMssignalling innovations such as moving block technology,
which allows trains to travel in order of braking distance, increasing capacity on multiple lines by over 20%
and operating fully automated segments with complete safety. These OEMs include Sielnales, T
Hitachi, Alstom and Bombardier.

The Indian market is controlled by global OEMs, as they all have Indian subsidiaries to meet the required
need of local production. Kaynes has been the market leader in this vertical, working with most of the major
global OEMs such as Siemens, Hitachi, Frauscher Sensor Technology, and others to manufacture Electronic
Interlocking, Audio Frequency Track Circuits (AFTC), Axle Counter systems, and Passenger Information
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Systems (PIS) for both Indian Railways and MetroorBdieing included into the Indian Railways/Metro,

these missiorcritical electronic signalling and communication systems must be authorised by an RDSO or
Metro authority. Kaynes is one of the few companies approved by RDSO and Metro authorities for onsite
Factory Acceptance Testing. Similarly, Kaynes has been allowed to supply Audio Frequency Track Circuits to
SNCF (French Railways) through one of the OEM. As the sole local producer for major Global OEMs, Kaynes
is in a unique position to leverage on inoection with them.

Kaynesis currently a leading electronics manufacturer of signalling system for both Indian Railways and
metro railways through number of multinationabrporations. Besides beirggmanufacturer of Passenger
Information Systems for a Canadibased OEMKayness alsoan authorised vendor for repairs for Delhi

Metro Rail Corporation. Kaynes has also created a Metro Door opening and shutting Light module, which is
marketed to OEMsusing its ODM capabilities. Apart from Kaynes, Kyosan has a production and supply
agreement with Avalon, a Chenrdzdsed EMS company. Kaynes is also approved by Chittaranjan
Locomotive Designentre for restoration of Three Phase Locomotive electroniche®prominent include

Cyient and Avalon. Some of the other key organisations 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 modernizinthe train control operation and safety system of the railways.

Growth Drivers

1 Increasing private sector participatiorGlobal players having presence in rail infrastructure and
ecosystem

1 Government focus on infrastructure:Emergence of High Speed RBilojects for faster
connectivity

1 Rising demand for urban mass transportatiomcrease in urbanisation and rise in income for
both urban and rural sectors is driving growth in this segment

1 Improved safety and modernisationtncrease in automation of UrbaRailway Infrastructure
and importance of Safety

1 Growth of freight traffic due to industrialisationindia is projected to account for 40% of the
total Global share of Rail activity by 2050

Electronics manufacturing in Railway sector

1 Major areas of usage dalectronics in Railway industry is signal safety related electronic system,
safe communication and processing system among others

1 Electronic components without asymmetric faults and unsafe communication channels are also
being used in the railway signallj system.

Future outlook of Railway sector

1 The Railways ESDM segment is expected to grow at a 46.3 % CAGR, from and estimated INR 5 billion
in FY21 to INR 35 billion in FY26.

i The Indian Railway has launched the National Rail Plan, Vision 2024, to accelerate the
implementation of the critical projects, like muttiack congested routes, achieving 100%
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electrification, upgrade the speed to 160 km/hr on Détliwrah & DelkMumbairoutes, upgrade
the top speed to 130 kmph on all other golden quadrilateyalden diagonal routes and remove all
level crossings on the golden quadrilategalden diagonal route, by 2024.

1 Indian railways plans to invest INR 500 billion to enhance thieonmetwork across major cities

1 Metro requirements in next five years is expected to go up

9 To boost the rail infrastructure and make Indian Railways network future ready, Indian Railways has
recognizedb6 projects across the nation in numerous zones to be completed by FY22.

1 Indian Railways is developing & creating technology in areas like signalling & telecommunication to
0S GFAET2NBR gAGK WY! 1 /1 Qs GKS t20Ftfe RS@St 2 LIS

1 The key signalling and telecom Upgrades on Indian Railways by 2026 include (a) Train collision
avoidance system for a target of 37,000 km (b) Automatic block signalling for a total route of 15,500
km (c) Electronic interlocking across 1551 stations @)L4E Based Wireless Communications for
entire railwaynetwork (e) centralised traffic control for 11,000 km.

D) Medical

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, which is forcing industry participants to imate to maintain their competitive edge.

The healthcare & medical device sectors have grown ominously in the last decade. There is a huge gap in
between the current market demand and supply of the medical devices in India and this actually provides a
subgantial opportunity for the manufacturing devices market to grow in India.

At present, numerous medical device manufacturers (domestic & international) are chasing this huge under
penetration of the medical devices in India as a substantial growth oppibytu

Growth Drivers

1
1

Population growth and an increase in the number of healthcare initiatives are projected to fuel the
growth in medical devices. Growing health consciousness, shifting attitudes toward preventive
healthcare, and an increase in lifestgiseases all serve as further catalysts.

The increased pace of technological advancements and an access to advanced equipment to

I RRNBaa LI GASYd aQ ySSRaz la ¢Sttt a AYONBlFaAy-:
to dominate the market

Government setting up innovatiotentresfor medical diagnostics products

Rapid growth and demand in remote diagnostics and patieoitoring

Electronics manufacturing in Medical sector

1

Nearly 65% of the manufacturers in India are typically domegséigers operating in consumables
segment & 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.

70



1 Major electronics in medicabusiness includeMR| XRay, Ultrasoundsetc. and Patient Aids
include hearing aids and pacemakers,. etc

1 Kaynes is a major manufacturer of Ventilators, Respiratangl DiagnostidDevices for OEMSs.
YFeySa A& YIFydzFl OldzNAy3 O2YLX SE Rinldayestigadnd O | y R
exports market.

Future outlook of Medical sector

1 The Medical ESDM segment is expected to grow at a 43.1 % CAGR, from and estimated INR
15 billion in FY21 to INR 90 billion in FY26.

1 The Government has approved 100 % FDI in the settoluding Brownfield and Greenfield
projects, which is expected to boost the industry. Strong FDI inflows also suggest that foreign
companies are optimistic about the Indian medical devices market.

1 The department of pharmaceuticals launched the PLI schismdomestic production of medical
devices, with a total expenditure of funds worth INR 34.2 Billion for the period-FY28, to
increase domestic manufacturing of medical devices and attract significant investments in India.

1 The medical devices marketlimdia has the potential to increase at a 37% CAGR till 2025

1 To boost the domestic manufacturing of the medical devices has attracted huge investments in
India;the department of pharmaceuticals launched a PLI scheme for the domestic manufacturing of
medial devices, with a total outlay of funds worth INR 3,£20refor the time period FY2EY28.

1 InJanuary 2020, the government set up a National Medical Devices Promotion Council to promote
the local manufacturing of high end medical devices and attractitivestments in the sector,
which is expected to create more investments in next 5 years

1 In September 2021, the government approved a medical devices park in Oragadam (Tamil Nadu)
which is expected to attract an estimated investment of INR 3,606re and offer direct and
indirect employment to nearly 10,000 people.

1 Hyderabad is emerging as the medical devices hub in the country. Establishment of the country's
largest medical devices park in Sultanpur in 2017 has attracted more than 40 companiesipo set
units till 2020.

1 In May 2020, AiMeD invited Japanese investors who were interested in saiiagmanufacturing
base for the medical devices in India. As a part of the initiative, India is targeting 1200 technical
collaborations with the Indian invesits for USD 5746.7 million and above, 200 JVs with the foreign
investors for USD 1903.8 million and above and 50 MNCs for USD 1903.8 million and above

E)IT
Industry Overview

D2@SNYYSyiQa RAIAGAT I GAZ2Y LINE INI YemehtAKeySorodustsidtiel Ly
IT segment include Notebooks, Servers, Storage Devices and Tablets. These top products occupy majority of
the market in terms of volume.
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Al printed circuit board designs & engineering processes bring further flexibility aradecee new
generation of products, like the connected objects, smart home devames,loTdevices. Printed Circuit
Boards (PCB) for the connected devices have been reinvented in order to add the Al aspects.

In FY21, demand for IT hardware increased asalt of workfrom-home opportunities and the need to be
connected remotely. Individuals purchased computers and tablets; businesses invested in data centre
infrastructure (to service work from home and online B2B dealings). IT/computer hardware is y highl
competitive market both globally and in India. The market's leading players include Dell Technologies, HP,
and Lenovo, which collectively hold 74% of the market and are increasing their shipments year over year.
The other key players include Acer, Appled Asusmong others.

¢tKS L¢ IyR o0dzAaAAySaa aSNWBAOS AYyRdAdzZZAGOGNEQa NBGSydzsS 41 ¢
increase of 6.4%-0-Y. IT spending in India is estimated to reach USD 93 billion in 2021 a-@-3%rgwth
and it is expeted to further increase to USD 98.5 billion in the year 2022.

Electronics manufacturing in IT sector

1 The IT hardware market encompasses all physical components that includes computing hardware
(desktop PCs, notebook PCs, tablets, adaptors and workssytiafi of which are produced by
global companies such as Samsung, Apple, Acer, and Lenovo, with the majority produced in China.
Challenging macreconomic outlooks, along with the rising demand for PCs has slowed down the
PC sales in India. Notebook P@s sery high level shipments in the year 2019 to 2021.

1 ¢KS h9aaQ NBIdANBYSyia Ay (GKA& AYyRdAGNE I NB t/.
as well as supply chain management

Key Drivers

1 Faster adoption of virtual lifestyle:The rapid adoption of the virtual lifestyle by large
enterprises, small and medium businesses, and stpstis cited as the primary driver of increased
PC demand. In addition, millions of students purchased personal computers to use for online
learning. As the amau of time spent on screens increased, a large number of millennial and youth
who previously used mobile phones and laptops for computing began to prefer PCs. Increasing
adoption of tablets and notebooks in the Gen Y population especially in thHe-25year-old
demographic will help the sales grow.

1 Notebooks and tablets leading the growth patlfalling prices and subsidies relationships with
carriers are set to drive sales of tablet devices. Rising demand from the enterprise segment gives
notebooks andablets a place in schools, offices, and in the field.

Future outlook of IT sector
1 The IT ESDM segment is expected to grow at a 70.5 % CAGR, from and estimated INR 25 billion in

FY21 to INR 360 billion in FY26.
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1 Supply remains relatively lower than current demand in the country. Also, supply constraints for
entry-level CPUs and panels restrained growth, due to which, allowing vendors to have an
opportunity to capitalise on missed forecasts in 2020.

1 Consumer demath does not appear to be slowing down anytime soon, and businesses continue to
place new orders. Additionally, government education arrangements are being discussed, which
might lay the groundwork for a very prosperous year in 2022. If the current supptramts
persist for a few more months, it can partially offset the ongoing demand. Not only will device
availability be crucial for category growth, but it will also be critical for the market expansion.

1 IT hardware segment is expected to maintain a gtorate of around 8% till 2025

1 In FY21, computer software and hardware topped the FDI investments, accounting for nearly 44%
share of the total FDI inflows of USD 81.72 billion. Japanese investments in the Indian IT sector grew
4 times between 2016 and 202Investments stood at USD 9.2 billion in the same period.

1 Adoption of the new technologies is estimated to accelerate the growth of the BFSI vertical. The
need for undertaking the investment in IT will also be required for gaining the competitive
advantaye instead of only reducing the operational costs

f LYy CSOoNHzZENE HnanumI ,200F Ly ¥FNI &dNHzOG dzofBhe-drty y 2 dzy C
Yotta NM1 datacentre at Navi Mumbai, Essar Capital Ltd., with investments worth nearly USD 14
billion has undetaken a very largescale digital transformation initiative.

T With digital transformation accelerating across the sectors, the pandemic has driven the demand for
the cloud services globally, and the Internet has become the lifeline for the people bothof&r w
and also for entertainment. This move towards the cloud services has accelerated theshgfeer
data centre investments, with global investments estimated to surpass USD 200 billion every year
by 2025.

1 The combined investments in the data centres nlid are expected to reach USD 28 billion
between 2019 and 2025, having a CAGR of nearly 5% in between 2019 andriD26faster than
the global average.

F) Aerospace & Defence

In India, the aerospace industry is growing ominously with rising actifiiiesboth defence & civil aviation
segment. With the increasing demand for the large aircraft from the Indian carriers like SpiceJet & Indigo,
and focus on the Powered by Hour Contracts, many of the India's aerospace services & manufacturing
activities areanticipated to be carried out. Likewise, as country's defence capital expenditure spending is
constantly growing, there are also numerous opportunities in the defence aerospace. This offers
opportunities for the starups as well as further expansion the existing players.

Some of the prominent players operating in Indian A&D spactude Kaynes,Cyient and Centum
Additionally, Kaynes is also an approved supplier for ISR&nes possesses prestigious NADCAP
certification, which gives it access to thobal A&D market, especially US and Eurdfmnes is the first
company in the ESDM industry to be NADCAP accredited for aerospace products and among the few Indian
companies maintain this accreditation.
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Growth Drivers

T LYRAI NIY1SR mMpiK FY2y3d GKS mhefddigR duvestnieSs SLyyTRdA | SCEAL
defence exports augmented 700% in two years from INR 1,521 cra281i&17 to INR 10,745
crores in 201819. In August 2020, the Union Ministry of Defence formulated the Defence
Production & Export Promotion Policy 2020 as an essential guidance document-tadasthe
3 2 @S Ny Yodwiitmen for the 'Atmanirbhar Bharaand provide a streamlined, guided and
significant boost to country's defence production capabilities foriggiance & exports.

1 As India is speedily modernising its military segment, the aerospace & defence industry is
anticipated to consume electrorscworth INR 7672 billion over the coming decade in agreement
with two industry associationsNASSCOM and IESA.

1 Strong A&D ecosystem and increasing defence budget will drive the A&D market in India

Electronics manufacturing in A&D sector
1 Within the defencesector, Defence electronics have emerged as a key market.

f LO9{!> f2y3 ALK GKS blaaod2y KIF@S Lizi G23SdKSN
t2ft A08é¢ (KSé& K2LIS (§KS Dhitimed @anr@rRirk ofd8r tolleBhankeythdf SY Sy
developnent of the sector

1 The Defence electronics & system design policy recommendations signifies the recommendations
made to the Ministry of Defence. The policy references indicate that India not only needs to form
world-class companies, but it is vital to britigem in the global value chain of the OEMSs.

Future outlook of A&D sector

1 The A&D ESDM segment is expected to grow at a 44.3 % CAGR, from and estimated INR 27
billion in FY21 to INR 170 billion in FY26.

1 The Indian A&D market is anticipated to reach USDIlfi®n by end of 2030, driven by burgeoning
demand for the advanced infrastructure & government thrust.

1 ISRO looking for EMS partners as they are scaling up

1 Strategic electronics segment has a growth potential of around 8% till 2025

1 In 2021, thegovernment of Indi@ased constraints on defence expenditures to boost development
of military purchases. As a consequence, the Ministry of Defence may spend within its quarterly
budget, which includes over 100 emergy procurement contracts at INS®O0 crore each.

i Tata, Airbus signs INB,000 croredealsto make military aircraft in India. It will enable to build a
robust aerospace ecosystem in the subcontinent by encouraging MSMEs to produce aircraft
components and spares.

1 As many as 34 aerospaaad defence firms have shown interest in investing in Karnataka to spur
aviation business in the Karnataka at a total investment of around INR 2,500 crore.

f ¢KS 3A2@SNYYSyYyid Fyy2dzyOSR YSI &dzZNBa dzy RSNJ G KS We
foreign direct investment (FDI) limit from 49% to 74% via automatic route; this resulted in
significant FDI inflows in the defence and the aerospace sector.

1 Also the government is in plans to revise the State FDI policy, with FDI up to 100 percent being
allowedin satellite establishment and operation, subject to the Department of Space/ISRO sectoral
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guidelines. It will open up a lot of opportunities for foreign companies to collaborate with Indian
companies in order to compete with global space players. Theeeli of interest from other
countries in collaborating.

T Ly GKS Y2yiK 2F b2@0SYOSNJ HanumI 5SFSyO0S | Oljdzi &aA
initiative by according Acceptance of Necessityto capital acquisition proposals worth INR 7,965
crorefor the purpose of modernisation and operational needs of the armed forces.

1 Defence ministry plans to put 101 defence items under the import embargo to offer the potential
military hardware manufacturing opportunities to the Indian defence sector.

G)Consume Electronics & Appliance@CEA)
Industry Overview

Low penetration levels of most of Consumer Electronics & Appliances categories leaves large headroom for
the CEA industry to grow. This opportunity is further pronounced in large-sdran and ruramarkets of

India. The sharp focus by government in improving infrastructure, especially electrification and roads, has
resulted in reducing the gap between rural and urban. Today consumers are value conscious and do detailed
research before buying a producTherefore, companies are forced to provide features that differentiate
GKSY FTNRY 20KSNE® 5SaAayAy3da yR YI1Ay3 LINRRdAOGA GK
the order of the day. Aftesales service is a crucial component as it hélpbuilding brand value and

customer loyalty, which triggers repeat purchase and helps in sebrdouth publicity.

A growing Indian economy, rising purchasing power of consumers and better access to quality products at
affordable prices has revolutionizetle consumer electronics and appliances (CEA) industry in India. The
rapid pace of urbanisation, a large emerging middle class and easy digital access have further aided the
growth of CEA product&£9DM is essential for consumer electronics and applianoesistry since many
manufacturers outsource theirEA manufacturing toI®M companies

| 2y adzySNJ 322 Ra Ay Radgdsiisbidbor withiihousgh®di& p&rsonaffcareaddohts for nearly
50% of the consumer goods sales in India. Growing awareakasging lifestyles and easier access have
been the major growth drivers for this sector. The urban segment is the biggest contributor to the total
revenue generated by the consumer goods business in India. However, in the last couple of years, the
consume goods business has grown at a much faster pace in the rural India while compared to the urban
India. Semurban & the rural segments are growing at a fast pace and the consumer goods products
account for nearly 50% of the overall rural spendiglgctricfans, one of the key appliances having highest
penetration in CEA market at around 74%. Kaynes has a good offering and connects to a new generation of
fans through its own BLDC design. Refrigerators, washing machines, and other white goods have a
signifiant market share in the Indian CEA market. Kaynes is an upcoming firndifféttentiated product
offerings that is gaining traction in these marketaynes is delivering excellence with larger focus in 10T
solutions. It is the only ESDM company with sggdocus on IoT solutions capabilities.

Electronics manufacturing in CEA segment

1 Modern technology has paved the gateway for the mfultictional devices like the smart watch
and the smartphone. Computers are much faster, more portable, and highsered than it was
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ever before. With all of these uprisings, technology has also madéves easier, better, faster and

more fun.

The advent of 10T and artificial intelligence (Al) in the consumer appliances segment opens a wide
array of possibilities, given the massive size of the market in India.

Introduction of wide serving automatiomnd robotics in production lines, inspection cycles,
maintenance and logistics is becoming a new trend.

Key Drivers

)l

T

Demand for the consumer electronics in India has been growing depending on the rising income of
consumers; this particular trend is all getcontinue even as the other factors like the rising rural
incomes, a growing middle class, increasing urbanization and changing lifestyles aid the demand
growth in the sector.

E-commerce platform is fast capturing the commodity requirement of custona@is is becoming
popular among a large section of customers. Internet transactions in consumer electronics and
appliances have grown tremendously over the past couple of years. The expansion of internet
access, the growing usage of smartphones, and thee@s@d number of internet retailers have
aided in growth.

Advancement in the technology and the higher competition are driving the price reductions across
numerous consumer appliances product segments like television, refrigerators, washing machine
andRA&® 2AGK GKS adaal 1S AY LYRAFE AYAGAFGA@BSTI ¢
investing in India to set up their production plants which is going to produce more affordable
products.

Future outlook of CEA industry

)l

The CEA ESDM segmeraipected to grow at a 32.8% CAGR, from and estimated INR 140 billion in
FY21 to INR 565 billion in FY26.

Low penetration levels of most Consumer Electronics and Appliances categories leaves large
headroom for the industry to grow. This opportunity is fuettpronounced in large seroirban and

rural markets of India. The sharp focus by government in improving infrastructure, especially
electrification and roads, has resulted in reducing the gap between rural and urban.

The Indiarconsumer electronicand appliancesarket is expected to grow more than twolds in

the next five to six years, helped by the growth of the economy and domestic matkemarket is
expected to grow at a CAG@RIn between 1%o 12 percent till FY25.

Today consumers are v conscious and do detailed research before buying a product. Therefore,
companies are forced to provide features that differentiate them from others. Designing and
YI1TAYy3 LINPRdzOGA GKFG YSSG GKS FAaLIAN) GHagya 27
In September 2021, FICCI mentioned that nearly 52 companies have applied for availing the PLIs for
the white goods makers, proposing an investment of nearly INR 6,000 crore in manufacturing
components for the air conditioners (ACs) and the LED ligiitsst of these investments are
estimated to happen in the coming 2 to 3 years; following this, local production for the components
for the ACs and the LED lights is estimated to start.

Dyson, is going to invest around USD 200 million in the Indian comsiurebles sector by 2023.
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1 Godrej Appliances made an announcement of an investment of INR 100 crore across two of its
manufacturing facilities Shirwal in Maharashtra & Mohali in Punjai 2 SELJ yR 02 YL
production capacity for the aiconditioners to aszolume of 800,000 units by the year 2025.

1 Foxconn plans to invest up to USD 1 billion to expand a factory in the southern India where it
assembles iPhones.

1 Blue Star Climatech, the wholly owned subsidiary of the Blue Star, plans to invest INR 550 crore,
oSNJ GKS O2YAy3 FS¢ &SINBX (2 aSd dz2) G6KS ySg YI
Chittoor district.

H) Telecom

Industry Overview

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.
The advancement of direct and indirect competition in the telecommunications market has had an influence
on conventional operators' revenue growth est and profit margins. While penetration of
telecommunications services is high, infrastructure on information technology (IT) andadded services
(VAS) is in the growth stage. Moving away from the traditional sources of revenues to cloud offerings is
critical for longterm growth.

The new technology provides the advantages of massive connectivity and low power consumption and
boasts of download speeds and capacity that can enable autonomous vehicles, drones, remotely
assisted surgeries, anttaffic control. 5G connectivity will be used in emerging technologies and
technologyenabled markets such as loT, smart cities, and smart agriculture. 5G, due to its greater
speed, would also enable negeneration IoT and machife-machine (M2M) applications such as

I dzizy2Y2dza @OSKAOf Sa FyR @ANIdz f 2NJ FdzZAYSYyiSR NBI-
technical expertise in the manufacturing of large and complex PCBAs and quickparapabilities.

ESDM companiegrovide avariety of core manufacturing and ancillary activities, allowing OEMSs to focus on
their core competencies while improving overall efficiencies. The technologies allow for the efficient
manufacture of telecom equipment, and India aspires to become a majanufacturing hub. The
ecosystem is an important and strategic component of constructing a secure telecom infrastructure. India
aspires to be a major original equipment manufacturer of telecommunications and networking products.
Syrotech, Netlink, Alcatebitent, Bharat FIH, Syrma SGS, Tejas Networks, Speech & Software Technologies,
and Alphion India are key telecom andEM players.

Electronics manufacturing in Telecom sector

1 A lot of growth potential exists for telecom electronics products like GPON, IP PBX and Media
Gateway as well as Router and Modems. Routers, GPONs, and modems are going to remain key
revenue contributors within the Telecom and Networking Products busingse forecast period.

1 India plans to roll out statef-the-art 5G telecom services in 2022. The new technology provides the
advantages of massive connectivity and low power consumption and boasts of download speeds
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and capacity that can enable autonous vehicles, drones, remotely assisted surgeries, and
traffic control.

1 5G connectivity will be used in emerging technologies and techreiagpjed markets such
as loT, smart cities, and smart agriculture. 5G, due to its grgated, would also enable next
generation IoT and machiare-machine (M2M) applications such as autonomous vehicles and
GANIdzl £ 2NJ I dzZAYSY(iSR NBFIfAGEd® ¢KS h9aaQ NBI dzi NJ
manufacturing of large and compl®CBAs and quick raryp capabilities

Growth Drivers

1 Removal of duty exemption on imported producté:y f AyS gAGK GKS Wwal 1S
exemption from the basic customs duty, special additional duty and countervailing duty has been
removed on salct components. This is intended to benefit domestic manufacturers by increasing
the cost of imports. Import tariffs on inputs that contribute to the manufacture of such parts and
components have also been removed to encourage local production.

1 Capex OptimizationSpend on Capex in the Telecom and Networking Products industry is very
high. Nearly 40 % to 60 % of the Capex is being utilized for setting up and managing the telecom
infrastructure. As revenue per tower and ARPU is declining overiadpef time, sharing of the
telecom tower and other types of infrastructure is imminent. By sharing the infrastructure,
operators can actually optimize their capex, and focus more on providing new and advanced
services to their subscribers.

1 4G and 5G Infstructure in India While Airtel, Vodafone and Jio have concluded the roll out of
its 4G services on pdndia basis, service providers are gearing up for 5G roll out in India, which will
boost the customer utilization of higbénd data products. 5G is rafged to create hew economic
value in India and globally. The business opportunity for 5G in India is huge and it will encourage
investors to participate, manufacture, sell and export to the global market.

1 Increased telecom coverage and capacifaving imovation at the core, Indian telecom tower
business has carved a wosnldde niche in terms of infrastructure sharing. By focusing on right mix
of competencies & business opportunities, the tower industry is expected to drive the next
infrastructure revoluton & recognize the vision of broadband for all in India. The telecom tower
business has remained a pivotal force in routing the connectivity revolution in India. Between 2007
& 2020, total number of towers has grown over tiald having a CAGR of more th@% to reach
606K in 2020.

Future outlook of Telecom sector

i The Telecom ESDM segment is expected to grow at a 22.9% CAGR, from and estimated INR 42
billion in FY21 to INR 118 billion in FY26.

1 The Indian Telecom market, which has over 900 million mobile subscribers, has grown at a
breakneck pace over the last decade. While much of this development has been driven by voice, the
next wave of growth will be datdriven.

1 Increased potential will =ult from a focus on customer experience and network quality, as well as
growing demand for wireless data services, 4G, and broadband wireless access networks, as well as
development into new circles and rural areas. As the importance of coverage andtgapaws,
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0StSO02Y AYFNI a0 NHZOGdzZNE aSNBAOS LINPOARSNEB KI @S
becoming crucial for everything from network deployment to network benchmarking and
optimization.

1 The market is expected to grow at a CAGR of 1&¥h, FY21 to FY26.

1 In October 2021, Dixon Technologies announced plans to invest INR 200 crore under the telecom PLI
Aa0KSYST (GKA& Ay@SalyYSyd oAttt AyOftdzRS GKS | Olj dzA 3

1 In September 2021, Bharti Airtel annowtcan investment of INR 50 billion in expanding its data
centre business to meet the customer demand in and around India.

1 Bharti Enterprises Ltd. and Dixon Technologies (India) Ltd. created a joint venture in April 2021 to
take advantage of thgovernment's PLI plan for telecom and networking device manufacture.

1 In March 2020, the government approved the Production Incentive Scheme (PLI) for thescatge
Electronics Manufacturing. The scheme proposes produdinked incentive to boost theamestic
manufacturing and attract the large investments in the mobile phone manufacturing and specified
electronic components which includes Assembly, Testing, Marking and Packaging (ATMP) units.

ESDM Market Breakip by Select Product Segment

PCBAPrinted Circuit Board Assembly)

Chart 4.13: Break-up of PCBA in the The PCBA is the core of an electronic device, which includes Flash
ESDM Market, India, by Valuein %, FY20  Memory, Application Processor, Graphics Processor, other
~ INR 1,069 billion semiconductotbased active and passive sobmponents. All

these assembly parts are not locallyusced considering a lack of
semiconductor foundry and PCB scubmponents supplier

p— ecosystem in India. All electronic devices derive their intelligence
o and functionality from the PCBA. PCBAs are used in several
- sectors such as consumer electronics, mobildhones,
X automotive, and medical. It supports most electronic products

63%
and continues to expand into new sectors and applications.

The National Policy on Electronics 2019 predicts positioning India

as the global hub for the ESDM by concentrating on theaize
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 is goingté G KS 1S@& (2 LYRAIFIQ& RSaANB G2
manufacturing hub for the universe. Investing in Printed Circuit Board Assembly is not only critical for
YEAYOGFAYAYy3a GKS R2YSAaGAO YI ydzF I Of dzNR vy Hepéndehdg andza 6 dzi
trade deficit on China. There is now a very strong realization among the multinational companies that
supply chains must be di#sked and these establishments are now looking at diversifying to the other
countries.

Some of the key driversf PCBAs include growth in value addition and increasing demand for electronic
products globally, requirement for higgpeed assembly and miniaturization. It is very important for India to
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encourage the contract manufacturers and increase their manufaguoperations in India. This is
expected to speed up the export of PCBA, position India as the source of the global supply and further
AGNBY3IGKSY LYRAFQA K2fR 2y G(KS StSOGNRBYAO YI ydzFt Of

Electro mechanical components

Electremechanical components are those that utilise an electrical signal to create a mechanical change. The
electronic components market can be largely categorised as follows:

Passive componentsapacitors, resistors, wound components and crystals

Active components diodes, transistors, ICs and LEDs

Electromechanical component®CBs, switches, relays, cables and connectors
Associated componentsoptical discs, magnets, RF tuners, heiks, magnetrons, etc.

=A =4 —a -8

The electromechanical components dominate tH&8M market, contibuting to 43 % of the total M

market China, Taiwan, Japan, South Korea, and a few European countries are the key import destinations
for India. The amount of value added in electronic poments is quite restricted because the majority of

the raw materials are imported. Imports of specialised components such as chip components, ICs, LEDs,
PCBs, and so on have a greater percentage share of imports. India has strong production capability for
components that do not require complex manufacturing.

Consumer durables and the telecommunication which includes
Chart 4.14: Brealeup of Electro-mechanical - g6 nhone account for the major demand for the electronic
components in the EMS Market, India, by . . L. . . .
Value in %, FY20 components in India. This is being followed by the information
technology and dfce automation and the automotive
industries. Other major application industries like industrial
e, and medical electronics, strategic electronics and the lighting
mechanical industry contribute to the balance of the market. Industries
compene like lighting and the strategiclectronics are anticipated to
2 witness the substantial growth in the near future. Rising local
0;*;;“ demand, adoption of higend technology devices,
68% technological advancements such as 4G/LTE network rollouts
and the Internet of Things (loT), along with governmen
policies and incentives will drive the growth for electro

mechanical components in India.

~ INR 1,069 billion

Some of the leading electmmechanical component player in India include, Vishay Components India Pvt
Ltd, Epcos India Pvt Ltd, Deki Electronics Ltd, Globe Gapgdditl, Keltron Component Complex Ltataf
Component Systems Pvt Liflaynes is a major participant in this category since it designs and manufactures
its own magnetics and has an-liwuse magnetics facility with a continuing emphasis on backward
integration. It also provides cable harness and assembly.
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IT & BA

Chart 4.15: Break-up of IT & BA in the EMS

Market, India, by Value in INR Billion, FY20 D208 NLVYSY[] Q3 BRAJA uAT F G A 2)/ LINE 3 N
continue to drive this segment. Additionally, rising security
concerns (primarily deployment of video surveillance systems),

IT & BA demand from upcoming infrastructures projects as well as

22;, growing awarenss amongst consumers is driving the Building

Automation market in India.

~INR 1,069 billion

The top 5 products in the IT and Building automation segment
ohore include CCTV cameras, Notebooks, Servers, Storage Devices
1044 and Tablets. These top 5 products occupy 90% of the market in
8% terms of volume.

India is one of the largest exporter of IT and this trend is expected to increase and there is an increased
outsourcing that is happening to the companies with design, logistics and after sales support services.

High opportunity segment$or ESDM companiesespeciallyfor Kaynes

Industrial, Consumer electronics and appliances, Automotive, Lighting and Mobile phones drigthe
opportunity segment for M companies in India. The mobile phone has becdngedominating sector in

the EDM industry. Additionally, as India is a global leader in the automotive sector, with various OEMs
active in the market, Engine Control Units (ECU) have a stronger focus. The growing concern among end
users about vehicle performance and fuel consumption are phienary drivers of ECU growth. The
government has classified LED lighting as one of the products with a strategic focus. In the coming years, the
biggest applications are expected to be residential, street lighting, and commercial ligkégges is a
pioneer in excellence, with a particular emphasis on new technology. Kaynes with its focus on Smart
Metering Technology, Smart Street Lights, Brush Less Direct Current Technology, GaN Technology,
Dispensing Technology and IOT solutions witlowa sensors for cloud based asset tracking/ monitoring is
poised for substantial growth in the ODM space. Their hardware/ solutions are being used increasingly by
the OEMs in consumer electronics to make their products SMART and even energy efficient.
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CHAPTER 6COMPETITION OVERVIEW

Company profiles

1.

)l

)l

Kaynes Technology Indiad KAYNES

TECHNOLOGY

Company Overview

Kaynes, headquartered in Mysore, is a prominent domestic player in the Electronics System &

Design Manufacturing Services, having a strong worldpidsence

Kaynes is the onlgompany inthe world to hold ten global certifications, making it the most

certified ESDM Company in the country. It is also one of the biggest companies that have been
certified by Global Standards for Social Accountability Standards.
The company has a cuttireflge Design and Developmefentre in Bangalore that provides

Embedded Design and Engineering services to customers from Concept to Manufacturing.

Key Business Segments

9 Industrial 17 1T

1 Automotive 1 Aerospace &efence

f Railways 1 IoT and Others

1 Medical

1 Medical electronis
EMS Products Manufactured

9 Industrial ¢ Engine control panel, Biometric add, Surge protector, Accelerometer, Street lig
controller, BLE module, Precision bridge, Strain gauge instrument, Single Phase and thre
Smart Meter, Test equipment, Industrial UPS, Temperature controllersitrdllers for
renewable energy etc.

1 Automotive ¢ Cluster PCBAII types of electronics for Automotive lightiigicluding LED hea
lamp PCBA (2W & 4W), LED tail lamp PCBA, LED position lamp PCBA, DRL PCBA, Hea
switch PCBA, Headlamp level actraPCBA etc.)Passenger Entry Passenger Exit (PH
Electronic Control Unit (ECU), Switches for steering control, doors, windows, HVAC and
support etc.

1 Railway- Audio Frequency Track Circuits (AFTC), Short Distance Track Circuits (SDTC
electronics for Interlocking, Axel counter, Passenger Info System (PIS), Train safety and {
UM71 Receiver, ETCS On board Cubicle etc.

1 Medical (Healthcare)¢ Ventilators, Respirators, Controller units for dental chairs, Sn
glucometer, Single & nitiple-bed PMS, Endoscopy cart, Fetal monitoring systemayX
machine with display, Tube sealers, incubators and agitators, VAP care, Flip device,
protein analyzes & clinical chemistry analyzers, Controller units, Foreign body extrg
diagnosic devices etc.
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Aerospace and Defence Electronics for navigation & sensors, Airborne radio communica
systems, Thermal imaging systems and LRUs for power supplies, HH Sonar, Negotiator, ¢
IoT & Othersg Barcode scanner, RFIG gateway, Industrial tablet, Industrial HMI, PLC Gal
Gateway ¢ Asset condition monitoring, AlloT gateway, Differential air pressure,
temperature, Liquid pressure, Vibration, Magnetics, Relays, Plastic Moulding, High Com
High Mix PCBAs, etc.

Non-automotive ¢ PCBAs, IT Tech & Semanductor, High end test instruments, IC c4g
readers, BLE modules, Streetlights, Energy meters, Controllers, Harness, Night vision ¢
etc.

Wearables- Wired Headsets, Wireless Headsets, Ascdss, TWS, Smart watch, Bluetog
speakers, etc.

ptc.

ﬂﬁﬁﬁﬁﬁﬁﬁ@

Manufacturing Facilities

Mysore Karnataka Unit 1 Railways, Defence and Aerospace, Medical and Industrials
Mysore Karnataka Unit 2 Railways, Defence and Aerospace, Medical and Indu$trials
Parwanoo, Himachal Pradesh (IT, Telecom, Industrial, Medical and Automotive)
Selaqui, Dehradun (IT, Industrial)

Bengaluru, KarnatakaJnit 1 (Automotive, Medical, IOT, IT atadustria)

Bengaluru, KarnatakaJnit 2 (Automotive and Industrial

Chennai,Tamil NaduAutomotive, Medical and Industrial

Manesar, Haryana (Industrial, Medical and Automotive)

Service Centers

Kochi, Kerala (Aerospace and Defence)
Mumbai, MaharashtraRailway, Aerospace, Defence and Industrial

—_-1ﬁ—_-1—_-1—_-1—_-1—_-1—_..—_"@ = —a

Globalcertifications

ISO 9001:2015, ISO 14001:2015 & ISO 45001:2018

IRIS certification Conformity assessment: 2020 and based on ISO/TS 22163:2017
ANSI| ESD S20-20

IEC 61343-1:2016

SA 8000:2014

IATF 16949

ISO 13485:2016

BS EN ISO 9001:2015, EN 9001:2018

NADCAP
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Capabilities offered by Kaynes in the entire spectrum of ESDM

. - Manufacturing Product
Design Industr|a_||zat|on services maintenance
services services cervices

End-of-life

services

Prototype OEM
manufacturing manufacturing

Turnkey

electronic Box-building
manufacturing

Parts
development
services

PCB
assembly

Key Strengths

Kayne's capabilities in Design, Manufacturing, Infrastructure, Systems, Skill Sets, and TQM
techniques allow it to provide High Tech, High Mix, LowMadium Volume Production, as well as
Value Engineering and Product Data Management throughout the product's life cycle.

Kaynes is a market leader in high mix flexible volume product management, with a presence in
nearly every industrial vertical. The comnmyafocuses on highly complex products & demanding
regulatory environments.

Kaynes provides conceptual design, production, and testing of high reliability PCBAs, Box Build,
Products, and Systems Integration Services in addition to products required bysvamaustry
segments.

It features a cuttingedge production and testing facility as well as a contemporary infrastructure,
including a unique line for green manufacturing.

Kaynes has robust manufacturing systems and proceldess the besin-class infrastructure with

7 SMT lines, 57 THD lines, 11 cable harness lines, annual capacity for 3 billion components. The
company also has 2 exclusive RoHS compliant lines for green manufacturing.

Kaynes has continued emphasis on customentric process with strong entry barriers, given the
stringent on boarding process, quality audits & protocols established (over 6 18 months period),
involving significant investments by both clients & Kaynes

Kaynes has a diverse and global customesebaith a low customer revenue concentration. Also, it
hasa longstanding relationshipvith customers, an opportunity for increased wallet share

The company has a diversified and balanced geographic and sectoral portfolio catering to 250+
customers in 1@ountries

Growing through consolidation, and partnership modelsor example, Kaynes International Design
and Manufacturing Pvt Ltd (JV with Mohlenhoff Gmbh)

R&D is at the heart of Kaynes' strategic agility and competitiveness. It's one of the few India
companies with a broad range of competencies, including design, and offets-@md solutions.
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1 Kemsys (a Kags company), from canvas to cloud lloT engineering, provides one stop IoT solution.
The firm provides solutions in device engineering, manuf&og, digital engineering and firmware
engineering

1 Kaynes has deep connects with the stapt ecosystem that can help partner with the next
generation companies earbyn.

i Kaynes is growing through consolidation, acquiring, and partnership models.
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2. Bharat FIH (formerly Rising Star Mobile India) 3BHARAT FIH

A Foxconn Technology Group Company

Company Overview

1 Bharat FIH, the subsidiary of the FIH Mobile Ltd, a Foxconn Technology@oyany, is currently
LYRAFQa €SFRSNJ AY YIydzZFlI OGdzZNAy3 | yR &aSNWBAOSa
company have been a part of the Indian growth story since 2015, leading an unmatched
manufacturing revolution. Bharat FIH is one of the latgeMS providers in the country serving the
local and the international brands.

1 Formerly known as the Rising stars Mobile India, the company entered and established their
presence in India in the year 2015 at Sri City, Andhra Pradesh. By 2017, the cdragaxpanded
their capacity to Sungavarchatram and Sriperumbudur near Chennai, with added capabilities.

@ EMS Products Manufactured éJ@ Key Business Segments
1 Mechanical omponents (metal & plastic) 1 Mobile phones (Communication devices
of mobile phones i Telecom
i PCBA I Television

1 Assembly oboth Smart Phones arttie
Feature Phonesategories

@ Key Services Offered @ Manufacturing Facilities
91 Design & Engineering 1 The company has 3 manufacturing
1 New Product Development campuses and?2 factories in overall
1 PCB Assembly 1 50+ mobile assembly lines
1 Complex machining 1 / 2 Y LJ nfa@dudnéturing operations are
T SMT spread over three campus@sat Sri City,
f Final assembly Andhra Pradesh, at Sriperumbudur and

Sungavarchatramwith on-going R&D
centerat IIT Research Centre, Chennai.

@ Key Strengths

1 To enhance the value chain, Bharat FIH is continually ramping up their production architecture from
L1 to L10 capabilities. These operations are being supported by developing an envirafinvent
class local suppliers to support the value chain.

1 The company also offer direcrder fulfilment & configureo-order services for delivery of the final
products.
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3. Dixon Technologies India Ltd Dixon

Company Overview

1 Dixon Technologies, located Woida, is an Indian Electronics Manufacturing Services Company that
was founded in 1993 and has been leading this space in India. Initially, the company began
production of colour televisions.

1 Dixon has now expanded its activities to numerous electroniesegments. The company offers
designfocused solutions in consumer durables, home appliances, lights, mobile phones, and
security systems, as well as repairing and refurbishing services for a wide range of products.

Since its initial public offering ir027, the company has been listed on the BSE and NSE.

EMS Products Manufactured Key Business Segments

zile

Consumer Electronics
Home Appliances

Lighting Solution

Mobile Phones

Security surveillance system
Medical Electronics
Reverse Logistics

LED T¥

Washing Machines

LED bulbs, LED Drivers

Feature Phone and Smart Phone

CCT and DVR

Micro PCR Analyser and Thermometer
SetTopBox

1
1
1
1
1
1
1
1

@ Key Services Offered
1
1
1
1
1
1

1

1

1

1

|II\@
= =& 4 —a -—a -8 -

Manufacturing Facilities

@®

Product Design The companyperatesin ten production
Prototyping facilities in Noida, Dehradun, and Tirupa
System Integration / Chittoor District
Quality & Testing
Supply & Logistics
After market

Key Strengths

Core Competence: Provides design focused products and solutions, along with repaidng
refurbishment services of a wide range of products

Diversified Product portfolio covering multiple electronic segments

Largest television, washing machine and bulb assembly plants in India.

Integrated Business model has helped derive greater operefiingjencies
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Amber Enterprises India Ltd Kamber

Company Overview

Key Strengths

1 Amber Enterprises was established in 1990 and was converted to a public limited company in 2017.
1 The company is a prominent solution provider for Air conditioner OEM/ODM Industry in lirfokes.
a dominant presence in RACs complete unit and deals in major RAC components.
1 The company provides greater energy efficiency as well as experience in indoor, outdoor, split, and
window air conditioners. It also sells both AC and-A@hcomponents.
1 Amber is wellpositioned to extract the core deliverables in terms of quality, pricing, and delivery
due to its backward integration.
@ EMS Products Manufactured C;J]@ Key Business Segments
1 Room AiConditioners (Window AC I Consumer Electronics
Indoor & Outdoor units of split ACs, 1 Home Appliances
Inverter Split AE) 1 Industrial
T Room Air Conditioner Components (Heat 1 Automotive
exchanger, Electric motor, Copper tubin
Sheet metal components)
1 NonAC Components (Plastic extrusion,
Vacuum forming, Sheet metal
component)
1 Mobile Air Conditioners (Railway, Metro
Bus. Defence & Telecommunications)
@ Key Services Offered @ Manufacturing Facilities
1 Conceptualize & Design 1 The company has ten manufacturing
1 Product Development facilities across seven locations in India
1 Prototyping Rajpura, Jhajjar, Faridabad, Pune, Kala
1 Product Assembly amb, Dehradun and Noida
1 Testing
1 Supply Chain

f

f

Amber Enterprise is a market leader in the Indian OEM/ODM industry for room air conditioners. It
has a diverse product range and a long approval cycle. Because of the company's high degree of
backward integration and excellent R&D skills, it has a largeesif ODM.

Their growth strategy continues to focus on product expansion, customer expansion, and overall
profit within the customer. Amber Enterprises is constructing two new Greenfield factories in Pune
and South India.
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SFO Technologies Pvt Ltd =y SFOTecmoLoGiES

AMNeST Group Comparty

Company Overview

SFO Technologies, a subsidiary of the NeST Group of Companies, was founded in 1990 and is
headquartered in Kochi, Kerala.

It has evolved from a single manufacturing facility to a diversified corporation with a global footprint
andmulti-domain competence in EMS, ODM, SI, and ADM.

SFO Technologies has a global presence with front end operations in all continents and the products
and services are targeted at technology fields across diverse domains.

SFO can provide turnkey solutiormmoduct development and maintenance, R&D support, and
customised services across a wide range of domains and technologies.

EMS Products Manufactured 51@ Key Business Segments
Digital electronics, power supplies & RF 1 Healthcaré Medical Diagnostics
Optronics &Magnetics T Automobild Transportation
Cables & Harness 1 Communications
Tool Making & Sheet metal fabrication 1 Aerospace & Defence
Plastic injection & Moulding 1 Energy

1 Industrial

Key Services Offered Manufacturing Facilities

©

Hardware Design Services 1 SFO Technologies has manufacturing
Hardware Testing units, robust software development
Software Services centers and R&D cells spread over Kochi,
Manufacturing Services Trivandrumand Bangalore

Testing & Certification
After market support

Key Strengths

The company offers uniqgue ODM plus solutions in a variety of areas and specialises in I0T, Analytics,
GIS, and Mobility. SFO Technologies' Quality Is a Key Differentiator

SFO has prioritised organisatiomalality or quality entrenched in its goods and services.

The Group currently comprises development centres, manufacturing, and-érahtoffices in 32
different countries, including the United States, Canada, Europe, the Middle East, South East Asia,
Japan Australia, and India.
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6.

Syrma SGS Technology Ltd NSYRMA

Company Overview

Syrma SGS Technology, founded in 1978 by industry pioneers (Tandon family), is located in San Jose
(California), and Chennai (India), developing quality technology products. It is one of India's leading
exporters of electronics, providing a highlue integrated design and production solution for
internationally recognized OEMSs.

Syrma SGS is one of the leading ESDM company with a focus on technology based solutions and
ODM business. Unlike the traditional OEM or ODM business model, which only focusetaon ce
air3sa 2F G(KS LINRPRdAzOGA2Yy LINRPOSaax GKS O2YLI yeé Qs
and focuses on every segment of the overall industry value chain.

Syrmas' business approach leads to continuadigancementsn product technology, strcture, and

functional design to meet customer requirements and lead the industry in development.

1
@ EMS Products Manufactured Key Business Segments
WS
T PCBA (Printed Circuit Boards) 1 Industrial
1 ZAC (Zone of Autonomous Creation) I Consumer Electronics
1 RFID (RadiBrequency Identification) 1 Automotive
1 Magnetics (Mechanical Parts) 1 Computer
1 Others (motherboards, DRAM modules, T Medical
SSD and USB drives, copper wire coiling, 1 Railways
induction devices, chokes, transformgrs
@ Key Services Offered @ Manufacturing Facilities
1 Product Design 1 The companyurrently operate through
1 Prototyping 11 manufacturing facilities spread across
1 Product Assembly four statesin Chennai, Bargur, Bengalur
1 Quality & Testing Baddi, Bawal, Gurugram and Manesar
T Supply & Logistics
1 After market

@

T

f

Key Strengths

Manufacturing facilities in Tamil Nadu are placed in SEZs, allowing them to take advantage of
specific tax and other incentives in relation to the products manufactured at these facilities.

All of the manufacturing facilities are certified, including ISO 14001 and ISO 9001. Sgfisa
recognized as leader in people development as in the company is one of the great places to work.
Also, it has key focus on women empowerment, where more 8@¥b of employee base is women
workforce. The company was the first in India to manufacture RFID products.
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Company Overview

9 Elin Electronics Ltd, founded in 1969 in Delhi/NCR, is the flagship company of the Elin Group.
1 Initially, the company produced switches, relays, and cables for Philips. Later, as a backward
integration, the company started producing motors and audio heads.
1 Inthe late 1990s, the company expanded into the manufacturing of small appliances and diversified
into different motor categories.
1 Elin now provides a variety of goods and services to its OEM clients and serves astapone
solution provider.
@ EMS Products Manufactured ) Key Business Segments
1 Motor (Universal , Induction, Other rang 1 Lighting
of motors) 1 Small Appliances
1 Fans (Ceiling, Fresh Air) i Personal Care
1 Component{Sheet metal, plastic) 1 Motors
1 Small appliances (Mixer Grinders, Juicef
Mixer Grinders, Flash Lights, Dry &&h
Irons, Popup Toasters, BaBlenders, Hair
Dryers, Trimmers & Ha8traightener)
1 LED Lighting
@ Key Services Offered @ Manufacturing Facilities
1 Development & Engineering 1 Elin has three manufacturing plants,
1 Motors & Tools Manufacturing located in Ghaziabad, Baddi and Goa
1 Injection Moulding
1 PCB Assembly
9 Die Casting

@

f

f

Key Strengths

In India, Elin is a prominent manufacturer of electric motors. It is also India's leading manufacturer
of fractional horsepower motors.

Research and development, as well as -tm@&nd design and development, are amotige
company's core competencies.

The firm has a high degree of backward integration, which results in higher profits.
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Company Overview

Avalon Technologies, a division of Sienna Group, has been a preferred vendogdaglobal MNCs
operating in a wide range of industries.

Avalon, founded in 1995 in Fremont, California, is a vertically integrated manufacturing company
that offers service to a wide range of industry segments.

In the year 2000, the company established its EMS manufacturing facility in CHadizai,

EMS Products Manufactured e\ Key Business Segments

i@
Sheet MetaFabrication & Machining 1 Transportation
Manufacturing of Solar Modules, Hybrid 1 Aerospace
Power Systems and Inverters 1 Power & Energy
Network Routers, Switches, T Communication
Communication Systems, BTS Antenna 1 Healthcare
Systems and ATM Machines T Automotive
Digital Radiography Systems, Ultrasound 9 Industrial

Equipment, Patient Monitoring Devices
Electronic Control Units and Telematics
Solutions

Key Services Offered Manufacturing Facilities

©

PCBA Design & Assembly 1 The Company has manufacturing faciliti
Wire Harnesses, Magnetics in Chennai & Bengaluru (India) and
ElectroMechanical IntegratiofEMI) Atlanta& Fremont USA

Sheet Metal Fabrication

Machining

Injection Moulded Plastics
Complete system integration
Product testing

= = = ﬂ@
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Key Strengths

Avalon Technologies meets indusspecific quality criteria by adhering to ISO 9001:2008, ISO
9100C (Aerospace Refence), ISO/TS 16949:2009 (Automotive), and ISO 13485 (Medical).

Avalon Technologies provides a complete turnkey solution that is "all under one roof" and ideally
located in LCR (lowost region).

Avalon has distinct benefits in terms of manufacturcapabilities, such as supply chain integrity,
existing infrastructure, and incoming and outgoing logistics managed by skilled employees.
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Company Overview

f £++5b4Ya LYRAIF KSI RIjdzZ NI SNARQ A dn Maresal, GuuBram idiai K S
while its North America HQ is in San Jose, CA, USA.

9 Itis a global leader in product engineering and manufacturing with clients in a range of technical
domains.

1 The company supports its global customers across several regidosging US, Canada, Europe,
India, Vietham, Korea, and Japan.

EMS Products Manufactured Key BusinesSegments

1 PCB Assembly 1 Communications (5G, Networking & Wi

T 5G NR Products Fi, VISION, IoT, Clouds & apps)

1 Qoud network management system

9 Industrial 10T, Enobility, Hearable &
Wearables

1 Smart Medical

1 Power & Utilities

1

1

Key Services Offered @ Manufacturing Facilities

Embedded Product Design and 1 VVDN has five manufacturing centers
Manufacturing located in Gurugram and ten design
Hardware Design, Software Design, centers

Mechanical Design, QA & Testing,
Prototyping and Manufacturing

@ Key Strengths

1 VVDN has over a decade of expertise in Product Engineering & Manufacturing electronic solutions,
and it providesendto-end design, development, and manufacturing support.

1 In the Communication segment, the company intends to make a significant investment in
electronics manufacturing services, including CKD Manufacturing in India.

1 VVDN has recently announced the edistiment of a Global Innovation Park in Manesar, Gurugram,
India. This announcement is part of the company's goal to improve its engineering service offerings
while also boosting production capacity through infrastructure expansion.
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Company Overview

Sanmina was founded in 1980 and is located in San Jose, California (USA); the company entered the
Indian market in early 2000 with its head office in Chennai.

Sanmina manufactures some of the world's most soptastid and inventive optical, electrical, and
mechanical devices.

Sanmina, a technological leader, offers éneknd design, manufacturing, and logistics solutions, as

well as exceptional quality and support to OEMs.

EMS Products Manufactured a) Key Business Segments

Communications networks
Computing and storage

PCB CircuBoards & Assembly
SMT capability

Medical devices Healthcare

RF products & enclosures Defense and Aerospace
LED Lighting Industrial

Cables Automotive

Clean technology sectors

Key Services Offered Manufacturing Facilities

Design & Engineering The company hadapal operations in 21

= —_..@ =2 =4 A & -a -2 -1

=A =4 =4 4 4 -4 -4 =1 =A =4 =4 =4 -4 =4

Prototyping countries
Test Services In India, Sanmina has a complete etad
New Product Development end design service and a hitgth
Systems Manufacturing manufacturing facility located in Chenna
Global Services and Logistics
PCB Assembly
SMT

Key Strengths

Key certifications held by the Sanmina's Chennai manufacturing facility include TL 9000, EN/AS9100,
ISO 13485and IATF 16949.

Sanmina became India's first tier EMS Company to get FDA certified in 2018.

Sanmina has been granted Domestic Tariff Area (DTA) status at its manufacturing facility, allowing
the company to support the Make in India initiativegavernmentled initiative to encourage the
domestic production.

With SEZ and DTA status, Sanmina is able to manufacture and distribute products for both local and
export markets with zero customs duty.
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Conparative Analysis of Leading ESddmpanies in India

Summary

Chart 5.1:.Comparative Analysig Revenue EBIDTAand PAT India, FY2@MFY22

Revenue (INR million)

EBIDTA (INR million)

EBIDTA (%)

Name of the ESDM Company FY20 FY21  9MFY22 FY20 FY21  9MFY22 FY20 FY21  9MFY22
Kaynes Technology India Ltd * | 36824 42063 46778 | 4133 408.9 5365 | 11.2% 9.7% 11.5%
Bharat FIH Ltd 2,66,355.5 1,58,548.6 NA 69327  3,869.3 NA 2.6% 2.4% NA
Dixon Technologies India Ltd 240012 64,4817 77,4432 2,2306  2,8659  2,609.0 5.1% 4.4% 3.4%
Amber Enterprises India Ltd 39,627.9 30,3052  22,700.0 3,027  2,2029  1,6300 7.8% 7.3% 7.2%
SFO Technologies Pvt Ltd 17,889.7 NA NA 1,251.3 NA NA 7.0% NA NA
Syrma SGS Technology Ltd 86565  8874.0 NA 1,309.6 999.1 NA 15.1% 11.3% NA
Elin Electronics Ltd 78558 86238 NA 552.4 674.7 NA 7.0% 7.8% NA
Avalon Technologies Pvt Ltd i 3,271.5 NA NA i 311.0 NA NA i 9.5% NA NA
VVDN Technologies Pvt Ltd 3,099  6,659.9 NA -198.9 782.3 NA 6.4% 11.7% NA
Sanmina-SCl Technology India Pyt Ltd 861.5 908.5 NA 226.9 289.1 NA 26.3% 31.8% NA

NA - Required data is not available with RoC

EBIDTA is calculated as Profit before tax plus depreciation and amortization expense plus finance cost less finance

income and other income

Chart 5.2.Comparative Analysig Export sales and RoCE, India, FY2aFY22

Source: Annual Reports of Companies published in RoC, MCA; Frost & Sullivan Analysis

PAT (%) Export sales (%) RoCE (%)
Name of the ESDM Company FY20 FY21  9M Fy22 FY20 FY21  9MFy22 FY20 FY21  9MFY22
Kaynes Technology India Ltd * 2.5% 2.3% 4.7% 20.5% 25.6% 21.5% 14.4% 13.5% 14.8%
Bharat FIH Ltd 1.5% 1.0% NA 0.0% 0.0% NA 19.1% 8.1% NA
Dixon Technologies India Ltd i 2.7% 3.4% 1.6% i 0.1% 0.1% NA i 30.5% 27.1% 17.6%
Amber Enterprises India Ltd i 4.1% 2.7% 2.3% i 0.9% 0.7% NA i 20.6% 9.9% NA
SFO Technologies Pvt Ltd 4.2% NA NA 57.4% NA NA 21.4% NA NA
Syrma SGS Technology Ltd 10.6% 7.4% NA 60.0% 45.0% NA 31.2% 17.1% NA
Elin Electronics Ltd 2.4% 3.1% NA 1.0% 0.9% NA 13.3% 14.0% NA
Avalon Technologies Pvt Ltd i 1.7% NA NA i 53.8% NA NA i 7.7% NA NA
VVDN Technologies Put Ltd -5.4% 6.5% NA 51.5% NA NA -5.8% 19.5% NA
Sanmina-SCl Technology India Pvt Ltd 20.8% 22.2% NA | 787% NA NA 15.0% 15.0% NA

NA - Required data is not available with RoC

ROCE is calculated as EBIT divided by capital employed. EBIT is calculated as restated profit before tax plus finance cost.

Source: Annual Reports of Companies published in RoC, MCA; Frost & Sullivan Analysis

Total capital employed is calculated as tangible net worth plus-qusrent borrowings plus current borrowings.
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Tangible net worthds calculated as total assets less total rmnrent liabilities (except neaurrent lease liabilities and
deferred tax liabilities), total current liabilities (except current lease liabilities), intangible assets, intangibleiadsets
development, goodilf and right of use asset.

Comparative AnalysisApplication segments & Revenue

Chart 5.3 Comparison ofpresence ofkey EBDM companies inthe Application segments, India,

FY21

Name of the ESDM Company

Mobile
Phones

CEA*

Automotive

Industrial

Telecom

A&D**

Medical

Railway

Others”

Kaynes Technology India Ltd
Bharat FIH Ltd

Dixon Technologies India Ltd
Amber Enterprises India Ltd
SFO Technologies Pvt Ltd
Syrma SGS Technology Ltd
Elin Electronics Ltd

Avalon Technologies Pvt Ltd
VVDN Technologies Pvt Ltd

Sanmina-SCl Technology India Pvt Ltd
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*CEA — Consumer electronics and appliances; **A&D — Aerospace & Defence

#Others include: Energy, Power, Lighting, etc.; #10T is a part of CEA segment

Source: Company websites; Frost & Sullivan Analysis

Chart 54: Revenue Comparison of key ESDdmpanies, India, Value in INR Million, F¥17

OMFY2
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