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Disclaimer

This report is prepared by Infomerics Analytics & Research Private Limited. Infomerics
Analytics & Research has taken utmost care to ensure accuracy and objectivity while
developing this report based on information available in Infomerics Analytics & Research 's
proprietary database, and other sources considered by Infomerics Analytics & Research as
accurate and reliable including the information in public domain. The views and opinions
expressed herein do not constitute the opinion of Infomerics Analytics & Research to buy or
invest in this industry, sector or companies operating in this sector or industry and is also not
a recommendation to enter into any transaction in this industry or sector in any manner
whatsoever.

This report has to be seen in its entirety; the selective review of portions of the report may
lead to inaccurate assessments. All forecasts in this report are based on assumptions
considered to be reasonable by Infomerics Analytics & Research; however, the actual outcome
may be materially affected by changes in the industry and economic circumstances, which
could be different from the projections.

Nothing contained in this report is capable or intended to create any legally binding
obligations on the sender or Infomerics Analytics & Research which accepts no responsibility,
whatsoever, for loss or damage from the use of the said information. Infomerics Analytics &
Research is also not responsible for any errors in transmission and specifically states that it, or
its directors, employees, parent company — Infomerics Valuation & Rating, or its directors,
employees do not have any financial liabilities whatsoever to the subscribers/users of this
report. The subscriber/user assumes the entire risk of any use made of this report or data
herein. This report is for the information of the authorized recipient in India only and any
reproduction of the report or part of it would require explicit written prior approval of
Infomerics Analytics & Research Private Limited

Infomerics Analytics & Research shall reveal the report to the extent necessary and called for
by appropriate regulatory agencies, viz., SEBI, RBI, Government authorities, etc., if it is
required to do so. By accepting a copy of this Report, the recipient accepts the terms of this
Disclaimer, which forms an integral part of this Report.
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1. Global Macroeconomic Scenario

The global economy is projected to experience a deceleration in growth, with global GDP
expanding by 2.8% in CY 2025, down from 3.3% in CY 2024. This slowdown is attributed to
escalating trade tensions, particularly due to new U.S. tariffs, and heightened policy
uncertainties. Global headline inflation is expected to decline to 4.3% in CY 2025 and further
t03.6%in CY 2026, as inflationary pressures ease across advanced economies, aided by tighter
monetary policy, improved labour market conditions, and the resolution of supply disruptions.
However, global trade growth is forecasted to slow significantly to 1.7% in CY 2025, reflecting
the effects of escalating trade barriers and geopolitical instability.

In China, economic prospects remain constrained as the IMF downgraded its CY 2025 GDP
growth forecast to 4.0%, due to persistent challenges in the real estate sector, weak consumer
demand, and trade-related pressures. In Europe, growth is expected to stagnate, with
Germany’s GDP forecast at 0.0% in CY 2025, amidst trade disruptions and domestic
weaknesses. The EU is actively seeking to address these challenges through renewed trade
dialogue with the U.S.

Meanwhile, India continues to show resilience, with the IMF projecting stable real GDP growth
of 6.2% in CY 2025, followed by a slight uptick to 6.3% in CY 2026. This is supported by robust
rural consumption and sustained infrastructure investment. The IMF notes that India remains
one of the fastest-growing major economies, driven by favourable demographics, expanding
digital infrastructure, and rising investment activity. Consumer price inflation in India is
projected to moderate to 4.2% in CY 2025, staying within the Reserve Bank of India’s (RBI)
target range of 2—6%, which helps maintain purchasing power and economic stability. The IMF
also highlights the importance of continued structural reforms in India, particularly in labour
markets, logistics, and capital formation, to sustain medium-term growth momentum.
Overall, while inflation is declining globally, the economic outlook remains clouded by
geopolitical uncertainty, trade fragmentation, and region-specific structural challenges.
However, India’s relative macroeconomic stability, demographic advantage, and ongoing
investment cycle place it in a strong position amid global headwinds.
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1.1 Global GDP Growth Scenario

The global economy began to recover from its lowest levels following the lifting of lockdowns
in 2020 and 2021. The pandemic-induced lockdown was a key factor that severely disrupted
economic activities, leading to a recession in CY 2020, where global GDP contracted by -2.7%.

In CY 2021, supply chain disruptions significantly impacted both advanced economies and low-
income developing economies. The rapid spread of the Delta variant and the threat of new
variants in mid-2021 further heightened uncertainty in the global economic environment.

Global economic activity saw a sharper-than-expected slowdown in CY 2022. The highest
inflation in decades, observed in 2022, forced most central banks to tighten their monetary &
fiscal policies. Russia’s invasion of Ukraine exacerbated global food supply issues, further
increasing the cost of living.

Despite initial resilience in early CY 2023, marked by a rebound from the pandemic and
progress in curbing inflation from the previous year's highs, the situation remained precarious.
Economic activity continued to lag its pre-pandemic trajectory, especially in emerging markets
and developing economies, leading to widening regional disparities. Several factors impeded
recovery, including the lasting impacts of the pandemic, geopolitical tensions, tightening
monetary policies to combat inflation, reductions in fiscal support amid high debt levels, and
extreme weather conditions. As a result, global growth slowed from 3.6% in CY 2022 to 3.5%
in CY 2023.

The global economy maintained moderate momentum in CY 2024, with real GDP growth
estimated at 3.3%, supported by easing inflationary pressures, recovering supply chains, and
resilient consumer demand in some major economies. Advanced economies, particularly the
U.S., benefitted from strong labour markets and improved private consumption. However,
growth remained uneven across regions, with emerging markets facing tighter financial
conditions and subdued export demand. Inflation declined faster than anticipated in many
regions, enabling some central banks to consider gradual monetary easing by the end of the
year.
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1.2 Historical GDP Growth Trends
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Note: Advanced Economies and Emerging & Developing Economies are as per the classification
of the World Economic Outlook (WEOQ). This classification is not based on strict criteria,
economic or otherwise, and it has evolved over time. It comprises of 40 countries under the
Advanced Economies including the G7 (the United States, Japan, Germany, France, Italy, the
United Kingdom, and Canada) and selected countries from the Euro Zone (Germany, Italy,
France etc.). The group of emerging market and developing economies (156) includes all those
that are not classified as Advanced Economies (India, China, Brazil, Malaysia etc.)

In the current scenario, global GDP growth is projected to decelerate to 2.8% in CY 2025,
reflecting mounting economic pressures across both advanced and emerging markets. This
marks a significant slowdown driven by intensifying trade fragmentation, the impact of new
U.S. tariffs, and elevated geopolitical tensions. Structural weaknesses such as the ongoing real
estate crisis in China, stagnant growth in the Eurozone, and tight financial conditions in major
economies are expected to weigh heavily on global output. Additionally, stress in housing and
banking sectors, coupled with subdued industrial activity, is contributing to a muted growth
outlook. On the inflation front, the IMF projects global headline inflation to decline to 4.3% in
CY 2025, continuing a disinflationary trend as energy prices stabilize and supply-side
disruptions ease. The softening of labour markets—reflected in lower job vacancy rates and
modest increases in unemployment—is also expected to help reduce core inflation. This
provides room for some central banks to initiate cautious interest rate cuts, although the
broader economic outlook remains uncertain due to persistent global risks.
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1.3 GDP Growth Across Major Regions

GDP growth across major global regions—including Europe, Latin America & the Caribbean,
Middle East & Central Asia, and Sub-Saharan Africa—continues to display varied trajectories.
While some regions are stabilizing post-pandemic, others remain challenged by structural and
cyclical issues. The global outlook presents a mixed scenario, with emerging economies
continuing to outperform advanced economies.

Historic GDP growth across major regions
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Source-IMF World Economic Outlook April 2025 update.

In Emerging and Developing Asia, growth is projected to moderate from 5.3% in CY 2024 to
4.5% in CY 2025, before recovering slightly to 4.6% in CY 2026. India is expected to grow at
6.2% in CY 2025, supported by resilient rural consumption and sustained infrastructure
investments, though lower than 6.5% growth recorded in CY 2024. In contrast, China's growth
is likely to decelerate to 4.0% in CY 2025, amid persistent real estate concerns and weak
domestic demand.

Sub-Saharan Africa is projected to grow at 3.8% in CY 2025, slightly below the 4.0% growth in
CY 2024, with a further improvement to 4.2% in CY 2026. The recovery is being aided by
improved weather conditions and better functioning supply chains.

In the Middle East and Central Asia, the economy is forecasted to expand at 3.0% in CY 2025,
up from 2.4% in CY 2024, and further strengthen to 3.5% in CY 2026, driven by stabilization in
oil production and ongoing economic reforms.

For Latin America and the Caribbean, modest growth of 2.0% is forecast for CY 2025, holding
steady from CY 2024, with expectations of a rebound to 2.4% in CY 2026, helped by stronger
macroeconomic management across key economies.
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Emerging and Developing Europe remains subdued, with growth estimated at 2.1% in CY
2025, down from 3.4% in CY 2024, expected to be stable at 2.1% by CY 2026. The region
continues to face structural manufacturing challenges, particularly in major economies like
Germany.

Overall, while global growth is expected to remain steady, regional disparities persist,
influenced by a combination of domestic challenges, external geopolitical tensions, and
fluctuating commaodity prices.
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1.4 Global Economic Outlook

At the midpoint of the year, so far in 2025 the global economy continues to exhibit mixed
performance, with divergence in outcomes across regions due to differences in economic
growth, inflation dynamics, and policy responses. The global GDP growth is projected at 2.8%
in CY 2025, down from an estimated 3.3% in CY 2024. While short-term prospects have
improved since early 2024 due to easing inflation and gradual loosening of monetary policy in
several regions, the broader environment remains challenging. Structural headwinds—such
as tighter credit conditions, supply-side bottlenecks, and lingering geopolitical risks—are
keeping global growth below historical averages.

One of the key downside risks identified is the disruption to global trade flows caused by the
Red Sea crisis. The escalation of Houthi rebel attacks on commercial shipping in the Red Sea
and Gulf of Aden since late 2023 has led to widespread rerouting of cargo vessels around the
Cape of Good Hope. This has resulted in higher shipping costs, longer delivery times, and
renewed pressure on global supply chains, particularly for Europe and parts of Asia. According
to the IMF, the crisis has caused a measurable decline in trade volumes in early 2025. While
the medium-term impact may moderate as supply chains adjust, elevated freight rates and
shipping insurance costs continue to weigh on import-dependent economies.

The United States has continued to outperform other advanced economies, with growth
projected at 1.8% in 2025, though slightly down from 2.8% in 2024, as the economy absorbs
the lagged effects of previous monetary tightening and persistent inflation. In contrast, the
Euro Area remains subdued, with GDP growth expected at 0.8% in 2025, supported by the
European Central Bank’s first-interest rate cuts since 2019 (implemented in June 2024) and
stronger domestic demand. However, countries like Germany, France, and ltaly continue to
struggle due to weak manufacturing performance and higher shipping costs arising from Red
Sea disruptions, whereas Greece and Spain have benefited from robust tourism activity.

In China, growth has held up at a projected 4.0% for CY 2025, supported by targeted stimulus
and a gradual recovery in the real estate sector. Growth in the rest of Asia is also benefiting
from a revival in global trade and domestic demand, although export-reliant economies like
South Korea and Japan have been negatively affected by longer maritime shipping routes and
rising logistics costs. India remains one of the strongest performers globally, with GDP growth
forecasted at 6.2% in 2025, supported by robust consumption, capital investment, and
favourable demographics.

In Latin America and the Caribbean, growth is more uneven. Larger economies like Brazil and
Mexico are seeing moderate expansions, but the overall regional outlook is weaker, with GDP
growth forecast at 2.0% in 2025, due to external headwinds, commodity price volatility, and
political uncertainty. Meanwhile, Sub-Saharan Africa’s growth is expected to slow slightly to
3.8%, as global financial conditions tighten, and oil-exporting nations face declining revenues.
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The Middle East and North Africa (MENA) region is also seeing tempered prospects, with
growth revised down to 2.6%, influenced by lower oil prices, reduced maritime trade activity
through the Suez Canal, and heightened regional tensions.

Globally, industrial production has remained sluggish through the first half of 2025,
constrained by high interest rates, trade fragmentation, and lingering supply chain disruptions
from the Red Sea crisis. However, a mild recovery is anticipated in the second half of the year
as global trade stabilizes and domestic demand for goods strengthens. Central banks in several
advanced economies—including the Eurozone, Switzerland, Sweden, and Canada—have
begun cutting rates to support demand, though inflation trends remain uneven. Disinflation
has progressed slower than expected, particularly in services and wage-heavy sectors, making
monetary easing cautious and data-dependent.

Overall, the global economy appears to be stabilizing, but growth in CY 2025 remains below
historical averages. Advanced economies continue to grow modestly under the weight of tight
policies and weak external demand, while emerging markets, particularly in Asia, show
stronger but slowing momentum. The outlook for the remainder of 2025 depends significantly
on geopolitical developments—especially in the Red Sea and Ukraine—along with the
trajectory of inflation and the pace of monetary easing.

Pg. 10
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2. India’s Macroeconomic Scenario

2.1 Gross Domestic Product (GDP)

India Expected to Grow at Twice the Pace of Global Economic Growth

The global economy continues to face persistent challenges, including the lingering effects of
the COVID-19 pandemic, heightened geopolitical tensions, and climate-related disruptions
that have affected energy and food supply chains. Global real GDP growth is projected at 2.8%
in 2025, indicating a moderation in global momentum. In contrast, India's real GDP is
projected to grow at 6.2% in 2025, continuing its trend of significantly outpacing global
averages and reaffirming its position as the fastest-growing major economy. This implies that
India is expected to grow at more than twice the pace of global GDP, supported by strong
domestic demand, structural reforms, and increased infrastructure investment. India’s
resilience among the G20 economies further strengthens its role as a key driver of global
economic growth in the coming years.

Expected GDP Growth Rate - 2025 (P)

8.00%
6.00%
4.00%
2.00%
’ 2.80%
0.00%

World India

u World India

Global and India Growth Outlook Projections (Real GDP growth)
Notes: P-Projection; Source: IMF — World Economic Outlook, April 2025

India’s Economic Growth Momentum Remains Strong, Poised to Surpass USD 4 Trillion by
2025

In FY 2024-25, India was the fifth-largest economy globally, with an estimated real Gross
Domestic Product (GDP) at constant prices of INR 184.88 lakh crore, against the Provisional
Estimate of GDP for the year 2023-24 of INR 173.82 lakh crore registering a GDP growth rate
of 6.4% as compared to 8.2% in FY 2023-24. Since FY 2005, India’s GDP growth has consistently
outpaced global economic growth, often growing at nearly twice the global average, and this
trend is expected to continue over the medium term.

Pg. 11
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According to IMF, India’s GDP is projected to cross USD 4 trillion in CY 2025 and is on track to
become the fourth-largest economy by CY 2025 surpassing Japan.

Source: MOSPI, first advance estimates of GDP 2024-25 released on January 7th, 2025
GDP Growth Rate Projections for India

GDP growth projections by Government of India and other agencies are summarised below:

Estimated GDP Growth Rate

FY 25E FY 26E FY 27E
Ministry of Finance, GOI 6.4% 6.3%-6.8% N.A.
IMF* 6.2% 6.3% N.A.
RBI# 6.6% 6.5% N.A.
National Statistical Office (NSO)@ 6.4% N.A. N.A.
PHDCCI@ 6.5% 6.7% 6.7%
S&P Global@ 6.8% 6.5% 6.8%
Morgan Stanley@ 6.3% 6.5% 6.5%
Asian Development Bank# 6.5% 6.7% N.A.
Moody’s Agency 6.1% N.A. N.A.
Fitch Ratings@ 6.3% 6.5% 6.3%

* Source: World Economic Outlook Update April 2025
@ Data is updated as of 28th March 2025, #updated as of 10th April 2025

India and Top 5 Global Economies GDP Growth Forecast
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Note: P = Projections, Source: IMF World Economic Outlook April 2025 update.
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In September 2024, India achieved a significant milestone by overtaking Japan to become the
third most powerful nation in the Asia-Pacific region, as per the Asia Power Index 2024. India's
overall score rose to 39.1, reflecting a 2.8-point increase from the previous year, driven by
growing influence across economic, military, and diplomatic dimensions.

Key factors behind India’s rise include its strong economic performance, expanding and
youthful workforce, and increasing strategic engagement across the region. India’s Economic
Capability improved significantly, supported by its position as the world’s third-largest
economy in terms of purchasing power parity (PPP). Additionally, a notable increase in its
Future Resources score highlights the demographic advantage that is expected to sustain its
growth trajectory in the coming years.

Pg. 13




- - o

- @ - Industry Report

- & o
Infomerics

Analytics & Research

Apsis Aerocom Limited

2.2 Gross Value Added (GVA)

Gross Value Added (GVA) is the measure of the value of goods and services produced in an
economy. GVA gives a picture of the supply side whereas GDP represents consumption.

Industry and Services sector leading the recovery charge

¢ India's economy demonstrated robust growth across various sectors. The gap between
GDP and GVA growth turned positive. The positive gap between GDP and GVA growth
indicates robust tax collections contributing to GDP growth.

e India’s sector-wise economic performance in FY 2024-25 reveals a shift in momentum
across its primary, secondary, and tertiary sectors, with notable differences compared
to the previous fiscal year.

e The Primary Sector—comprising agriculture, livestock, forestry, fishing, and mining &
qguarrying—registered a growth of 3.6% in FY25, showing a notable improvement from
the 2.1% growth in FY24. This uptick can be attributed to stronger performance in
agriculture and allied activities, along with moderate gains in mining and quarrying.
However, erratic monsoon patterns and rising input costs may have constrained
agricultural output during the year.

e In contrast, the Secondary Sector—which includes manufacturing, electricity, gas,
water supply & other utilities, and construction—recorded a solid growth of 6.5% in
FY25, though lower than the impressive 9.7% growth seen in the previous year. This
resilient performance was primarily driven by a notable recovery in manufacturing and
robust momentum in infrastructure-related segments like construction and utilities.

e The Tertiary Sector or services sector posted 7.2% growth in FY25, slightly lower than
the 7.6% achieved in FY24, yet it remained a major pillar of overall economic growth.
Strong performances were observed in trade, hotels, transport, financial services, real
estate, and professional services. However, public administration and defence services
saw more modest growth, slightly dampening the overall momentum in this segment.

e Overall, growth in India’s real Gross Value Added (GVA) in FY25 was primarily driven
by the resurgence of the secondary sector and sustained strength in key segments of
the services sector, even as the primary sector showed signs of moderation.

Sectoral Growth (Y-0-Y % Growth) - at Constant Prices

Sector-wise growth in GVA at

FY 2024 FY 202
constant (2011-12) prices (in %) 0 025
Primary 2.1 3.6
Secondary 9.7 6.5
Tertiary 7.6 7.2

Source: MOSPI, First advance estimates of GDP 2024-25, released on January 7t", 2025

Pg. 14
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2.3 Consumer Price Index (CPI)

Inflation Stable Inflationary Environment

In fiscal year 2025 (FY25), India’s General Index inflation, as measured by the Consumer Price
Index (CPI), averaged 4.6%, marking the lowest annual inflation rate since 2018-19. This
moderation in inflation reflects a significant improvement in the country’s price stability post-
COVID. In March 2025, CPI Inflation stood at 3.34%, the lowest monthly rate since August
2019, indicating sustained disinflationary momentum in recent months.

Source: - RBI, Annual Report-Inflation, Money and Credit Dated May 29%, 2025
Several key factors contributed to this decline in inflation:

The Reserve Bank of India (RBI) pursued a pro-growth monetary policy, aiming to strike a
balance between supporting economic recovery and containing inflation. In parallel, the
government actively intervened in food markets, particularly by augmenting buffer stocks of
essential commodities and releasing them strategically to stabilize prices. These coordinated
efforts helped ease supply-side pressures, especially on food inflation.

Looking ahead, projected CPI inflation for FY26 to average around 4%, signalling continued
focus on maintaining price stability. In support of this trajectory, the RBI recently announced
a cut in the repo rate, which is expected to result in a more accommodative monetary policy
stance in the coming months. This environment of low inflation and easing interest rates may
provide a favourable backdrop for economic expansion in the near term.

India’s CPI Inflation Monthly
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2.4 India Per Capita GDP Forecast

Per capita GDP growth for India is estimated at 9.19 % CAGR between FY 2025-FY 2030.
Increased individual incomes are expected to create additional discretionary spending, which

may be beneficial for the sector.

GDP Per Capita, Current Prices

9.19

05

6.273

CY 23 CY 24 CY 25 (E CY30(P
Calender Year

US $in Thousands
o = N W b OO0 O N 00 © o

mmmm GDP per capita, current prices =@==CGrowth Rate (%0

Note: E = Estimated, P = Projected
Source: IMF Data Mapper, World Economic Outlook April 2025, India, GDP Per Capita

Pg. 16
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2.5 Private Final Consumption Expenditure (PFCE)

Private Final Consumption Expenditure (PFCE) represents the total spending by resident
households on final consumption of goods and services, serving as a key indicator of consumer
demand and overall economic well-being. It reflects the extent of household consumption and
plays a crucial role in driving GDP growth. In FY2025, PFCE at constant prices rose to 56.7% of
GDP, up from 56.1% in FY2024, indicating a gradual improvement in household spending
patterns. This increase suggests stronger consumer confidence, supported by factors such as
easing inflation, improving income levels, and a favourable consumption environment.

Source: - MOSPI, Second Advance Estimates of GDP 2024-25 dated February 28,2025

Pg. 17
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2.6 IIP Growth — Index of Industrial Production

As per the Index of Industrial Production (lIP), the industrial sector grew by 4.0% in FY 2025,
moderating from 5.9% in FY 2024 and 5.2% in FY 2023. This deceleration in overall lIP growth
in FY 2025 reflects a softening of industrial momentum amidst global headwinds and tighter
financial conditions.

Among key components:

e Manufacturing (which holds a 77.6% weight in |IP) registered a slower growth of 3.9% in
FY 2025, compared to 5.5% in FY 2024 and 4.7% in FY 2023.

e Mining growth also moderated sharply to 2.9% in FY 2025 from 7.5% in FY 2024 and 5.8%
in FY 2023.

o Electricity growth remained relatively stable at 5.1% in FY 2025, slightly down from 7.1%
in FY 2024 and significantly lower than 8.9% in FY 2023.

This slowdown indicates tightening domestic demand and spillover effects from a weaker

global industrial cycle.

Annual lIP Growth

10

% Growth
a

FY 23 FY24 FY25

mm Mining @ Manufacturing B Electricity e General

Source: Ministry of Statistics & Programme Implementation (MOSPI)
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Use-Based Classification Trends:

Use - Based Classification: lIP (Y-O-Y Growth)

Primary Good

Capital Good —;I

Intermediate Good

Infrastructure/ 6.6

Construction Goods 8.4 —
7.9
Consumer Durable 3.6
0.6
Consumer Non-IguraEle H
4 -2 0 2 4 6 8 10 12 14

EFY25 EFY24 mFY23

Source: Ministry of Statistics & Programme Implementation (MOSPI)
According to the use-based classification:

o Capital Goods segment growth slowed to 5.5% in FY 2025, down from a high of 13.1% in
FY 2023 and 6.3% in FY 2024, indicating a reduction in investment momentum.

e Primary Goods also witnessed slower growth at 3.9%, compared to 6.1% in FY 2024 and
7.5% in FY 2023.

e Intermediate Goods rebounded modestly to 4.1% in FY 2025, up from 3.8% in FY 2023,
although still lower than 5.3% in FY 2024.

e Infrastructure/Construction Goods slowed to 6.6% in FY 2025 from 9.7% in FY 2024 and
8.4% in FY 2023, pointing to softening construction and infrastructure activity.

e Consumer Durables grew significantly by 7.9%, rebounding from 3.6% in FY 2024 and 0.6%
in FY 2023, indicating improved demand in consumer electronics and appliances.

¢ In contrast, Consumer Non-Durables contracted by 1.6% in FY 2025, reversing the 4.1%
growth in FY 2024, likely reflecting subdued rural and essential goods demand.

The divergence in growth across segments suggests an uneven industrial recovery in FY 2025.
While certain consumer categories have rebounded, investment-related and primary sectors
remain under pressure.

Pg. 19
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2.7 Overview on Key Demographic Parameters

2.7.1 Population growth and Urbanization

India’s economic growth and expanding private consumption are intrinsically linked to its
demographic and urbanization trends. According to the World Bank, India’s population is
estimated to have reached approximately 1.44 billion in 2024, reaffirming its position as the
world’s most populous country, ahead of China. This continued growth reflects an expanding
labour force and consumer base, both of which are critical to sustaining long-term economic
development.

A key metric in demographic analysis—the age dependency ratio, defined as the ratio of
dependents (individuals aged below 15 or above 64) to the working-age population (15-64
years)—has been on a downward trajectory for several decades. From a high of 76% in 1983,
the dependency ratio declined to 47% in 2023 and is estimated at 50.2% in 2024. This decline
signifies that for every 100 working-age individuals, there are only about 50 dependents,
indicating a favourable demographic dividend. A greater share of the population is now within
the working-age group, potentially contributing to enhanced economic productivity and
income generation.

Trend of India Population vis-a-vis dependency ratio
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Source: World Bank Database

However, a parallel trend is emerging in the form of a rising old-age dependency ratio—the
proportion of individuals aged 65 and above relative to the working-age population. This
figure has gradually increased, reaching 10.4% in 2024, suggesting the onset of an aging
demographic shift. This highlights the growing need for robust healthcare systems, pension
reforms, and social security mechanisms to address future challenges associated with an aging
population.
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India’s youthful demographic remains one of its most significant advantages. With a median
age of around 29 years, India has one of the youngest populations globally. Nearly one-fifth of
the world’s youth resides in India, and as millions enter the workforce each year, this
demographic bulge offers enormous potential—provided it is met with adequate job creation,
education, and skills training.

Urbanization, too, is transforming India’s socio-economic fabric. The urban population rose
from 413 million in 2013 (32% of total population) to 519.5 million in 2023 (36.4%), and
further to approximately 535 million in 2024 (36.9%), according to World Bank estimates. This
rapid growth in urban areas underscores the need for sustainable urban planning, investment
in infrastructure, and development of smart cities to accommodate and benefit from the
shifting population dynamics.

Urbanization Trend in India
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Source: World Bank Database

2.7.2 Labour Force in India

India's labour force has experienced significant growth over the past decade. In 2010, the total
labour force was approximately 467.56 million. By 2024, this number had increased to 607.69
million, reflecting a Compound Annual Growth Rate (CAGR) of 1.89% over the 14-year period.

This upward trend underscores the expanding working-age population and the country's
ongoing economic development. However, it also highlights the need for effective
employment policies to ensure that the growing labour force is adequately absorbed into
productive sectors.

The labour force participation rate (LFPR) has also seen fluctuations, influenced by various
socio-economic factors. As of 2024, the LFPR stood at 45.1%, indicating the percentage of the
working-age population that is either employed or actively seeking employment.
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These statistics emphasize the importance of implementing strategies that not only create
employment opportunities but also enhance the quality and inclusivity of jobs across different
sectors of the economy.

Total Labour Force (CY 2010- 2024)
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2.7.3 Breakdown of Employment by Sector

According to the Periodic Labour Force Survey (PLFS) 2023-24, the employment distribution
across various sectors exhibits distinct gender-based patterns. A significant portion of male
workers are engaged in agriculture, followed by notable participation in construction,
manufacturing, and trade-related activities. In contrast, female workers are predominantly
employed in agriculture, with considerable involvement in manufacturing and other services
sectors. While female representation in trade and construction is lower compared to males,
Additionally, a substantial proportion of employed women are self-employed, often
contributing as unpaid helpers in household enterprises or operating small businesses,
indicating a reliance on informal employment avenues.
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Percentage distribution of workers by broad
industry division 2023-24
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2.7.4 Labour Laws in India

Labour is a subject under the Concurrent List of the Indian Constitution, enabling both the
Central and State Governments to frame relevant legislation. In a major reform initiative, the
Government of India has consolidated 29 existing central labour laws into four comprehensive
Labour Codes to simplify compliance, reduce multiplicity of definitions, and promote
transparency. These include:

The Code on Wages, 2019

The Industrial Relations Code, 2020

The Code on Social Security, 2020

The Occupational Safety, Health and Working Conditions Code, 2020
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As of 31st December 2024, the Central Government and a majority of States/Union Territories
had pre-published draft rules under all four Labour Codes. Regional consultations were held
to align state-level rules with the central framework. Once fully implemented, these Codes are
expected to harmonize the needs of workers and industry, facilitate ease of doing business,
and support employment generation.

Additionally, the Ministry of Labour & Employment is revamping the Shram Suvidha Portal to
improve regulatory compliance and has launched the e-Shram Portal to register workers from
the unorganised sector. Over 30 crore registrations have been completed, and the portal has
been integrated with 12 key social welfare schemes, enabling targeted delivery of benefits.

2.7.5 Disposable Income and Consumer Spending

Gross National Disposable Income (GNDI) represents the total income available to a nation’s
residents for consumption and saving after accounting for income transfers with the rest of
the world. In FY24, Per capita GNDI grew by 9.85%, followed by a moderate growth of 8.05%
in FY25. This steady increase indicates that households and businesses had more income at
their disposal, which is critical for supporting both consumption and savings—key
components of economic resilience and expansion.

The rise in GNDI has translated into higher consumer spending, as reflected in the growth of
Private Final Consumption Expenditure (PFCE), which measures the total value of goods and
services consumed by households. Per Capita PFCE grew by 8.04% in FY24 and further
accelerated to 10.09% in FY25, highlighting strong consumer confidence and robust domestic
demand.

Trend of Per Capita GNDI and Per Capita PFCE (Current Price)
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2.8 Union Budget FY25-26 Highlights

The Union Budget FY 2025-26, presented by Finance Minister Nirmala Sitharaman, introduces

a comprehensive set of measures aimed at stimulating economic growth, enhancing

infrastructure, and fostering inclusive development. With a focus on sectors such as

agriculture, MSMEs, infrastructure, innovation, and exports, the budget seeks to create a

conducive environment for sustained economic expansion.

Capital Expenditure and Infrastructure Development

The government has earmarked a substantial X11.21 lakh crore (3.1% of GDP) for capital
expenditure in FY 2025-26. This allocation is directed towards infrastructure projects,
including rural development, manufacturing, and skill-building initiatives. Notably, the
Urban Challenge Fund has been established with a corpus of X1 lakh crore, aimed at
financing 25% of the cost of bankable urban infrastructure projects, thereby promoting
sustainable urban development.

Support for MSMEs

Recognizing the pivotal role of Micro, Small, and Medium Enterprises (MSMEs) in India's
economic landscape, the budget introduces several measures to bolster this sector. The
Credit Guarantee cover has been enhanced to X10 crore, unlocking X1.5 lakh crore in
additional funding for MSMEs over the next five years. Additionally, the establishment of
a Fund of Funds with a 10,000 crore corpus aims to provide equity support to startups
and potential MSMEs, focusing on high-growth sectors such as electronics and renewable
energy.

Tax Reforms and Disposable Income

To stimulate consumption and investment, the budget introduces significant tax reforms.
The tax-free income threshold has been raised to %12 lakh, and the new tax regime offers
reduced rates for higher income brackets. These changes are expected to increase
disposable income, thereby encouraging higher savings and investment among the middle
class.

Focus on Agriculture and Exports

The budget prioritizes agriculture as a key engine of development, with increased
allocations for agricultural credit and initiatives aimed at enhancing productivity.
Furthermore, measures to promote exports include the reduction of customs duties on
select goods and the introduction of policies to facilitate easier market access for Indian
products.

Urban Development Initiatives

A significant increase in the budget allocation for the Ministry of Housing and Urban Affairs
to 96,777 crore reflects the government's commitment to urban development. Key
initiatives include the establishment of the Urban Challenge Fund, enhanced loans under
the PM SVANidhi scheme, and substantial provisions for the Pradhan Mantri Awas Yojana
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and Urban Rejuvenation Mission, all aimed at improving urban infrastructure and living
standards. The Union Budget FY 2025-26 presents a balanced approach to economic growth
by addressing immediate consumption needs and laying the foundation for long-term
sustainability. Through targeted investments in infrastructure, support for MSMEs, tax
reforms, and sector-specific initiatives, the budget aims to foster an inclusive and resilient
economy. These measures are expected to create new opportunities for financial institutions,
as the growing demand for investment products will provide avenues for expansion and
innovation in the financial services sector.
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2.9 Concluding Remarks about Macroeconomic Scenario

The major headwinds to global economic growth remain significant, with escalating
geopolitical tensions, volatile global commodity prices, high interest rates, inflationary
pressures, instability in international financial markets, climate change, rising public debt, and
the rapid evolution of new technologies. Despite these challenges, India's economy is
relatively well-positioned compared to other emerging markets. According to the latest IMF
forecast, India’s GDP growth is expected to be 6.2% in 2025, maintaining its position as the
fastest-growing major economy globally, well above the global growth projection of 2.8%. Key
positive factors for the Indian economy include continued strong domestic demand, robust
government support for capital expenditure, moderating inflation, growing investments in
technology, and improving business confidence.

India’s strategic position as a manufacturing hub is further strengthened by government
initiatives, a skilled labour force, and a dynamic startup ecosystem, all of which bolster the
country's economic outlook. The ongoing reforms and focus on innovation are enabling India
to seize emerging opportunities, making it a growing player in the global manufacturing
landscape. In addition, several high-frequency growth indicators—such as the Purchasing
Managers' Index (PMI), E-way bills, bank credit, toll collections, and GST collections—have
shown a positive trajectory in FY25. The normalization of employment post-economic
reopening is expected to provide further support to consumption expenditure.

Public investment is also poised to grow, with the government allocating a significant X11.21
lakh crore for capital expenditure in FY25. The private sector’s investment intentions are
showing positive signs, as evidenced by increased new project investments and a strong
import of capital goods. Furthermore, rural demand is likely to improve, bolstered by healthy
sowing, better reservoir levels, and the positive progress of the southwest monsoon, coupled
with the government's push for infrastructure investment and other policy measures. These
factors are expected to further support the investment cycle and strengthen India's economic
resilience in the coming years.
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3. Industry Overview — Global and Indian Precision Mechanical Components

Precision machining is a highly accurate manufacturing process that shapes a workpiece into
intricate  components with exceptionally tight tolerances and precise dimensional
specifications. It plays a vital role in creating mission-critical parts that must perform reliably
in demanding environments—such as aircraft engines, medical devices, and semiconductor
systems. The core objective of precision machining is not merely shaping components, but
doing so with exceptional precision, ensuring each part meets stringent requirements for
performance, compatibility, and surface finish.

This process is used to manufacture both micro-scale and macro-scale components. Whether
it's the production of intricate watch gears or the fabrication of large aircraft parts, precision
machining ensures dimensional stability and operational reliability. The demand for precision
stems from the fact that even the slightest deviation from specifications can lead to system
failure, reduced performance, or safety hazards—especially in mission-critical applications.

Precision mechanical components are integral to the seamless functioning of modern
technologies. These parts, which may include shafts, bushings, gears, valves, connectors, or
brackets, are engineered with tolerances often measured in microns (1 micron = 1/1000th of
a millimeter). In sectors like aerospace, automotive, medical devices, telecommunications,
and industrial automation, these components ensure the precise control of movement, force,

temperature, pressure, and electrical signals.

At the heart of creating these components is precision machining, a discipline that combines
engineering, material science, and computer-aided technologies. The process uses advanced
machinery such as CNC (Computer Numerical Control) lathes, mills, and grinders to achieve
the desired shapes and surface finishes. Core machining techniques include:

¢ Turning: Rotating the workpiece while cutting away material using a stationary tool.
¢ Milling: Using rotating cutting tools to remove material from a stationary workpiece.
¢ Grinding: Achieving extremely fine finishes and tight tolerances using abrasive wheels.

o Drilling: Creating precise holes, often with high repeatability and accuracy.
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3.1 Market Segmentation

Segment Type Categories Details
Engine arts, landin ear, avionics;
Aerospace & . § . P . & & . .
lightweight, high-strength materials with
Defence .
micron-level tolerances.
. Surgical instruments, orthopaedic implants,
Medical & diagnostic equi mentl? rep uires
Healthcare 128 - auip " g
Based on End-use biocompatibility and high precision.
Industr Industrial . .
y . Bearings, actuators, linkages, sensor mounts;
Automation & . . . .
. used in precision motion control and robotics.
Robotics
. Precision valves, drilling components, turbine
Oil & Gas / . N PS
Ener parts; high durability against pressure,
5Y temperature, and corrosion
Shafts, . .
Bushines Enable rotation, support loads, maintain
. 85, alignment; used across sectors.
Bearings
Gears and Gear | Transfer motion and torque in engines,
Assemblies machines, and robotics.

Based on Component

Fasteners and
Connectors

Bolts, nuts, screws, pins; engineered for high-
strength, vibration-resistant joining.

Custom-
Machined Parts

Application-specific components for

prototyping, niche industries, or R&D.

Based
Manufacturing
Process

CNC Machining

Automated high-precision cutting, turning, and
milling of components.

Swiss Machining

Ideal for small, complex parts like medical
implants or electronic connectors.

on

Micro- Sub-micron level machining for electronics,
Machining medical, and optical parts.
EDM (Electrical | ysed for hard-to-machine materials and
Discharge intricate geometries.
Machining)
Additive Growing use for complex prototypes and low-

Manufacturing
(3D Printing)

volume custom parts with internal features
difficult to machine traditionally.
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3.2 Global Overview- Precision Mechanical Component

The global precision mechanical component industry plays a pivotal role in enabling
technological advancement and industrial efficiency across multiple sectors. It is a
foundational element in the supply chains of critical industries such as aerospace, automotive,
electronics, medical devices, and industrial automation. These components, though often
small and not always visible, are essential for the reliable performance of high-precision
systems and machinery. Globally, the industry is characterized by high customization, stringent
quality standards, and technological complexity. Manufacturers operate in a highly
competitive environment where precision, reliability, and durability are non-negotiable. With
the miniaturization of technology and increasing emphasis on high-performance engineering,
the demand for components with micron-level tolerances and exceptional surface finishes
continues to grow.

3.2.1 Global Market Size

Global Market Size
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Source: Infomerics Analytics and Research Private Limited, CY- Calendar Year, E- Estimated, P- Projections

The global precision mechanical components market is projected to reach a value of USD
198.03 billion in CY2025 and is expected to grow at a CAGR of 9.10% to approximately USD
306.09 billion by CY2030. This robust growth is driven by increasing demand from high-
precision industries such as aerospace, medical devices, automotive, and industrial
automation. The shift toward miniaturization, rising adoption of advanced CNC machining
technologies, and the growing need for high-performance, custom-engineered components
are further fuelling market expansion. Additionally, the integration of Industry 4.0 practices
and rising global outsourcing of precision manufacturing contribute to the sustained
momentum in this sector.
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3.2.2 Regional Insights

1. North America

The United States holds a leading position in the North American high-precision mechanical
component market, supported by a strong foundation of advanced manufacturing capabilities
and a highly skilled workforce. The widespread adoption of cutting-edge technologies such as
CNC machining, 3D printing, and robotics has significantly enhanced the country's ability to
produce high-precision components with superior accuracy and efficiency. In addition,
government initiatives that encourage domestic manufacturing and promote research and
development continue to bolster industry growth. Companies across the U.S. are also
increasingly focusing on automation and the use of advanced materials to improve
productivity and operational performance. This combination of robust demand, technological
expertise, and favourable policy environment has firmly established the U.S. as a key player in
the region's precision component industry.

2. Europe

The European high-precision mechanical component market is witnessing steady growth, with
Germany emerging as a key contributor within the region. This leadership is driven by the
country’s robust industrial foundation, long-standing reputation for precision engineering,
and commitment to quality manufacturing. Germany is home to a well-developed network of
advanced industries such as automotive, aerospace, machinery, and medical technology—all
of which demand exceptional levels of precision, reliability, and durability in mechanical
components. The country's strong emphasis on innovation is reflected in its widespread
adoption of advanced manufacturing technologies, including CNC machining, robotics, and
Industry 4.0 practices. These advancements enable German manufacturers to consistently
deliver high-performance components while maintaining operational efficiency and global
competitiveness.

3. Asia Pacific (APAC)

China holds a dominant position in the Asia Pacific high-precision mechanical component
market, supported by its expansive manufacturing sector, rapid technological progress, and
increasing investments in precision-focused industries. As a global manufacturing
powerhouse, China serves a wide range of sectors including electronics, automotive,
aerospace, and industrial machinery—all of which demand high levels of precision and quality.
In recent years, the country has significantly advanced its manufacturing capabilities through
the adoption of automation, robotics, and CNC machining technologies. These developments
have enabled Chinese manufacturers to produce high-precision components that meet
stringent quality standards, catering to both domestic requirements and international
demand.
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4. Middle East and Africa

In the Middle East and Africa, the precision mechanical components industry is primarily
driven by demand from the oil & gas equipment, power generation, and emerging aviation
sectors. These industries require highly reliable and durable components, creating
opportunities for precision engineering solutions. However, the region faces key challenges,
notably a limited domestic manufacturing base and a strong reliance on imports to meet its
component needs. Despite these constraints, there is a growing trend of local capacity
building, particularly in UAE and Saudi Arabia, where governments are investing in precision
machining hubs as part of broader economic diversification strategies such as Saudi Vision
2030. These initiatives aim to reduce dependency on oil revenues and build a more robust
industrial ecosystem.
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3.2.3 Global Trends

1.Increasing Demand for High-Precision Components- As industries like aerospace, medical
devices, electronics, and automotive become more advanced, the need for ultra-precise and
reliable components is rising.

2. Miniaturization and Micro-Machining- Growing demand for smaller and more complex
components, especially in electronics, medical implants, and wearable tech, is pushing the
limits of machining.

3. Integration of Advanced Manufacturing Technologies- Use of multi-axis CNC machines,
Swiss turning, laser machining, and electrical discharge machining (EDM) is becoming
standard for complex part production.

4. Adoption of Industry 4.0 and Smart Manufacturing- Sensors, loT-enabled machinery, and
real-time monitoring systems are being integrated to improve productivity, traceability, and
predictive maintenance.

5. Rising Outsourcing and Global Supply Chain Integration- Companies in high-cost regions
are outsourcing machining to countries with strong manufacturing ecosystems, creating
interdependent global supply networks.
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3.3 Indian Overview- Precision Mechanical Component

The Indian precision engineering market is witnessing significant growth owing to a rising
demand for high-precision components in automotive and aerospace sectors. The automotive
sector, particularly the EV and advanced ICE, requires precision-engineered parts to enable
enhanced efficiency, performance, and durability. Investment is being made into high-
tolerance machining and automation technologies in order to achieve production of
lightweight, high-strength parts that meet exacting industry standards. Meanwhile, the
expanding field of aerospace is related to increased demand for defence manufacturing and
aircraft production, thus increasing the need for complex and high-accuracy parts, such as
engine components, landing gear, and avionics housings. Moreover, businesses are embracing
high-end CNC machining, laser cutting, and 3D printing to deliver the precision levels needed
by these sectors. In addition, with continued developments in materials science, automation,
and quality control, the precision engineering industry is anticipated to experience steady
growth, as producers continue to refine production processes to address the changing
demands of automotive and aerospace industries.

3.3.1 Market Size

Indian Market Size
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The Indian precision engineering component market is estimated to reach USD 536 million in
CY2025 and is projected to grow to USD 759 million by CY2030, reflecting a CAGR of 7.20%
over the forecast period. This growth is driven by several key factors, including the rising
demand from sectors such as aerospace, defence, medical devices, and clean energy, where
high-precision components are critical. Additionally, the Indian government’s Make in India
initiative, increased FDI inflows, and emphasis on domestic manufacturing capabilities are
fuelling industry expansion.
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3.3.2 Regional Insights

Bengaluru (Karnataka)

Often referred to as the “aerospace capital of India,” Bengaluru is a well-established hub for
aerospace, defence, and precision engineering industries. The city is home to major public-
sector undertakings like Hindustan Aeronautics Limited (HAL), ISRO, and DRDO, alongside a
vibrant ecosystem of private aerospace manufacturers and MSMEs. With access to a highly
skilled technical workforce and premier institutions like 1ISc and NAL, Bengaluru supports
high-end precision machining, especially for aerospace, space research, and defence
components. Additionally, the region has witnessed increased foreign direct investment and
partnerships under the Make in India initiative, further strengthening its role in precision
manufacturing.

Pune (Maharashtra)

Pune is recognized as one of India’s most industrialized cities, particularly renowned for its
automotive, engineering, and electronics manufacturing sectors. The city hosts a wide base
of tier-1 and tier-2 suppliers who produce high-precision components for global automotive
OEMs like Tata Motors, Mercedes-Benz, and Volkswagen. Pune’s ecosystem also includes
numerous precision machining SMEs offering CNC, Swiss type turning, and die-casting services
for both export and domestic consumption. Its proximity to Mumbai and the presence of
industrial clusters like Chakan and Talegaon give Pune a strategic advantage in terms of
logistics and supply chain.

Chennai (Tamil Nadu)

Chennai, often dubbed the Detroit of India, is a key manufacturing base for automotive,
electronics, medical devices, and aerospace sectors. With a large concentration of global
players such as Hyundai, Ford, Renault-Nissan, and Bharat Electronics Limited (BEL), Chennai
supports a thriving network of precision component manufacturers. The region’s strong
infrastructure, including the Oragadam Industrial Corridor, SEZs, and proximity to ports, make
it an attractive destination for companies focusing on high-precision assemblies, especially
those requiring large-scale and cost-efficient production capabilities.

Hyderabad (Telangana)

Hyderabad is emerging as a significant player in the precision engineering space, especially
due to its role in aerospace, defence, and medical technologies. The city is home to the first
Aerospace and Precision Engineering Special Economic Zone (SEZ) in India, located in Adibatla,
which has attracted several global and domestic firms such as Tata Advanced Systems, GE
Aviation, and Boeing-HAL Joint Venture. Hyderabad’s industrial ecosystem is supported by
innovation hubs and R&D centres, and it is increasingly being positioned as a key export hub.
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3.3.3 Precision Mechanical Component Manufacturing Process

The manufacturing of precision mechanical components is a highly specialized and detail-
oriented process that demands accuracy, consistency, and advanced technical expertise.
These components are often critical to the functionality of complex systems across industries
such as aerospace, automotive, medical devices, and industrial automation.

1. Designing and Engineering- The process begins with detailed design using CAD (Computer-
Aided Design) software. Engineers define dimensions, tolerances, materials, and functional
requirements.

2. Material Selection- Based on the component’s application, appropriate materials are
selected—such as stainless steel, titanium, aluminium, or high-performance plastics.

3. Process Planning- Manufacturing engineers create a step-by-step plan, selecting suitable
machining techniques (e.g., milling, turning, grinding) and tooling requirements.

4. CNC Programming- CAM (Computer-Aided Manufacturing) software is used to generate G-
code that controls CNC machines, ensuring precise execution of the design.

5. Machining Operations- Core manufacturing takes place using:

- Turning: For cylindrical parts on lathes.

- Milling: For complex shapes and surfaces.

- Drilling/Boring: For holes and internal features.

- Grinding: For ultra-fine finishing and tight tolerances.

- EDM (Electrical Discharge Machining): For hard materials or intricate geometries.

6. Heat Treatment (if required)- Components may undergo heat treatment to enhance
hardness, strength, or wear resistance.

7. Surface Finishing- Processes such as polishing, anodizing, plating, or coating are applied to
improve surface quality, durability, corrosion resistance, or aesthetics.

8. Quality Control & Inspection- Components are inspected using precision measurement
tools (CMMs, micrometres, optical comparators) to ensure they meet exact specifications.

9. Assembly (if applicable)- Some components are part of sub-assemblies, requiring precision
fitting with other parts.

10. Packaging & Dispatch- Final parts are cleaned, labelled, and packaged according to
industry or client-specific standards before shipping.
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3.3.4 Key Advantages of Precision Machine Components

Precision machining is widely regarded as one of the most effective manufacturing methods
in modern global industries. Its adoption offers a wide range of benefits that contribute to
quality, efficiency, and cost-effectiveness:

1. Exceptional Accuracy

Precision machining delivers extremely high levels of dimensional accuracy, often to the
micron level. This is especially critical in sectors like medical devices and electronics, where
even the smallest variation can affect functionality. With the aid of advanced CNC machines,
manufacturers can achieve exact cuts as per detailed specifications, ensuring flawless
component performance.

2. Reduced Material Waste

Although it is a subtractive process, precision machining is highly efficient in minimizing waste.
Its ability to maintain strict tolerances reduces the risk of defective parts, rework, or
overproduction. Expensive materials such as steel, graphite, copper, and high-grade plastics
are used more efficiently, lowering overall waste and material costs.

3. Faster Assembly

Precision-machined parts are produced with exact fits and tolerances, allowing for seamless
and automated assembly. The reduced need for manual adjustments speeds up the
production cycle significantly and enhances operational efficiency.

4. Cost-Effective Manufacturing

By lowering error rates and increasing output quality, precision machining helps reduce overall
production costs. It also minimizes labour dependency and waste, allowing manufacturers to
better manage budgets and streamline operations.

5. Enhanced Workplace Safety

Manufacturing environments are prone to accidents, especially when manual operations are
involved. Precision machining, with its high level of automation, significantly reduces the
likelihood of workplace injuries by limiting human interaction with machinery during critical
processes.

6. Efficient and High-Speed Production

With production programs controlled digitally and stored within CNC systems, precision
machining ensures consistent, rapid output. Once programmed, machines operate with
minimal downtime, enabling faster turnaround times and increased productivity.
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7. Elimination of Human Error

Precision machining relies on automated systems, eliminating variability and inaccuracies that
often result from manual processes. This leads to consistent, high-quality production

outcomes with minimal intervention.

8. Error-Free Output

Once component specifications are programmed, the automated process ensures accurate
replication without deviation. This is particularly beneficial when outsourcing, as it removes
the need for hiring or training skilled operators, while still ensuring top-tier quality.
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Types of CNC Machining

1. CNC Milling
e Function: Uses rotary cutting tools to remove material from a workpiece.

e Applications: Commonly used for complex parts, including brackets, enclosures, and

structural components.
e Axes: Typically, 3-axis, 4-axis, or 5-axis for enhanced geometric precision.
2. CNC Turning (Lathe)
e Function: Rotates the workpiece while a stationary cutting tool removes material.
e Applications: Ideal for cylindrical or symmetrical parts like shafts, pins, and bushings.
e Sub-types: Includes Swiss-type lathes for small, high-precision parts.
3. CNC Drilling
e Function: Creates holes in the material using multi-point rotating drill bits.
e Applications: Often combined with milling for components requiring holes, slots, or
tapping.
e Specialization: High-speed and high accuracy for aerospace and medical parts.
4. CNC Grinding
e Function: Uses a rotating abrasive wheel to achieve fine finishes and tight tolerances.
e Applications: Precision surface or cylindrical grinding of hardened components.
o Benefit: Achieves high dimensional accuracy and surface finish.
5. CNC Electrical Discharge Machining (EDM)
e Function: Uses electrical sparks to erode material.
e Types:
o Wire EDM: For cutting intricate contours in conductive materials.
o Sinker EDM: For deep cavities, moulds, and dies.

e Applications: Used for extremely hard metals or complex internal features.
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6. CNC Laser Cutting
e Function: Uses a focused laser beam to cut or engrave materials.

e Applications: Ideal for precision cutting of metals, plastics, and composites with

minimal thermal distortion.
o Advantage: High speed, accuracy, and cleaner edges.
7. CNC Plasma Cutting
e Function: Uses a plasma torch to cut through electrically conductive materials.

e Applications: Commonly used for cutting steel, stainless steel, and aluminium in

fabrication shops.
8. CNC Waterjet Cutting
¢ Function: Uses high-pressure water, often with abrasives, to cut materials.
e Applications: Suitable for materials sensitive to heat like plastics, glass, and ceramics.

e Advantage: Cold cutting process — no thermal distortion.
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3.3.5 Precision Mechanical Component Industry in Aerospace Industry

The aerospace and defence industries are highly dependent on precision tooling to produce
mission-critical components that demand exceptional durability, accuracy, and performance
under extreme operational conditions. These components are integral to ensuring the safety,
reliability, and longevity of aircraft, spacecraft, and military systems. Precision tooling is
essential in the manufacturing of complex and highly engineered parts—such as turbine
blades, engine components, compressor blades, and fuel nozzles—that must adhere to ultra-
tight tolerances and endure high stress, temperature, and pressure.

To meet the increasingly stringent performance standards of these industries, the precision
tooling sector continues to evolve. It is embracing cutting-edge technologies, such as
advanced CNC machining, multi-axis systems, and additive manufacturing (3D printing). These
innovations not only enhance manufacturing efficiency and reduce production costs but also
allow for the creation of more complex geometries and faster prototyping cycles, which are
vital for aerospace and defence applications.

The aerospace market itself is broadly segmented into space systems and commercial
aviation. The space segment includes the manufacturing of launch vehicles, satellites, and
propulsion systems, where precision tooling is used for the fabrication of intricate structures
and propulsion parts. A key trend shaping this segment is the increasing privatization of space
services, which has led to heightened participation from private enterprises in satellite
launches and space exploration. This shift is fuelling demand for high-precision manufacturing
solutions capable of supporting rapid innovation and scalability.

On the other hand, the commercial aviation sector is experiencing a resurgence in demand,
driven by rising global air travel and sustained order backlogs from leading aircraft
manufacturers such as Airbus and Boeing. These companies are actively ramping up
production rates of narrow-body and wide-body aircraft to meet delivery schedules, thereby
increasing the need for precision tooling in aircraft assembly and engine manufacturing.
Additionally, the growth of Maintenance, Repair, and Overhaul (MRO) activities—particularly
in emerging aviation hubs like India and China—is further contributing to the expansion of the
tooling market. Precision tools are crucial in MRO operations for ensuring the reliability and
lifecycle performance of critical flight systems.

Together, these dynamics underscore the strategic importance of the precision tooling
industry within the broader aerospace and defence ecosystem. Its ability to adapt to
technological advancements and meet the demands of rapidly evolving platforms is pivotal in
supporting the growth, innovation, and competitiveness of these high-stakes industries.
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Precision tooling in the aerospace industry is used in the following:

1. Machining Components: Precision machining tools such as CNC mills, lathes, and grinders
are used to fabricate parts from materials like aluminium, steel, titanium, and composites.
These tools must maintain high tolerances to meet aerospace specifications and ensure the
structural integrity and aerodynamic efficiency of the final components.

2. Composite Manufacturing: Aerospace components, such as aircraft fuselages and wings,
are constructed using advanced composite materials to achieve lightweight yet durable
structures. Precision tooling is essential in the fabrication of composite parts, including
moulds, mandrels, and cutting tools optimized for composite materials.

3. Sheet Metal Fabrication: Precision tooling is used extensively in the fabrication of sheet
metal components for aerospace applications. Punching, bending, and forming tools are
employed to shape metal sheets into complex parts, such as aircraft skins, bulkheads, and
structural components, with high accuracy and repeatability.

4. Assembly and Fastening: Precision tools play a critical role in the assembly and fastening of
aerospace components. Automated riveting machines, torque wrenches, and specialized
assembly jigs ensure that parts are assembled correctly and securely, meeting the stringent
safety and reliability requirements of the aerospace industry.

5. Quality Assurance and Inspection: Metrology equipment such as coordinates measuring
machines (CMM), laser scanners, and optical inspection systems are used to verify the
dimensional accuracy and quality of aerospace components. Precision measuring tools enable
aerospace manufacturers to detect defects, deviations, and discrepancies early in the
production process, ensuring compliance with strict quality standards.

6. Tooling Materials and Coatings: Aerospace applications often require tooling materials and
coatings optimized for high-temperature, high-strength, and abrasive machining conditions.
Carbide, ceramic, and diamond coatings are commonly used to enhance tool life, wear
resistance, and cutting performance in aerospace machining operations. Apart from the above
mentioned, there may be specific instances of custom precision tooling requirement for some
parts.

Pg. 42




-
- Industry Report
-

Apsis Aerocom Limited

Products and Services in Aerospace Precision Machining

System Integrations:

1. RF & Microwave Components- These components are integral to aircraft and defence
communication systems, including radar and electronic warfare applications. They must be
machined with exceptional precision to ensure electromagnetic compatibility and minimal
signal loss. The parts typically involve complex geometries and tight tolerances, often made
from specialized materials like aluminium or copper alloys.

2. Cockpit Display Enclosures- These are protective housings for avionics and flight display
systems located in the cockpit. They must endure extreme temperature variations, altitude
pressure, and continuous vibration. Precision machining ensures that these enclosures
provide a secure fit, EMI shielding, and durability for mission-critical functionality.

3. Communication Products- Includes machined casings, connectors, and mounting
structures for various satellite and aircraft communication systems. These products require
robust machining practices to maintain signal clarity, mechanical strength, and resistance to
environmental degradation.

4. Gimbal and Actuator Controllers- These are used in electro-mechanical systems that
provide stabilized movement for cameras, sensors, or weapons systems. High-precision
machining ensures smooth articulation and control, critical for targeting accuracy, surveillance
reliability, and navigation in dynamic flight environments.

5. Space and Naval Systems- Precision-machined components for spacecraft and naval vessels
demand high resistance to environmental extremes—vacuum, radiation, saltwater, or
pressure. These parts include control unit housings, structural mounts, and thermal shielding
supports, all requiring faultless quality and material integrity.

Structural Components:

1. Fuselage Components- Structural frames, stringers, and fittings form the backbone of an
aircraft fuselage. These are machined to ensure perfect alignment and load transfer, critical
for the aircraft's structural integrity during flight. High fatigue resistance and weight
optimization are key design parameters.

2. Interior Components- These include non-visible but essential brackets, trays, and supports
within the cabin structure. They must be lightweight yet strong, flame-retardant, and precisely
dimensioned to integrate with modular cabin layouts and safety systems.

Pg. 43




- ® e
L Industry Report
- @ e q o
Infometrics Apsis Aerocom Limited

Analytics & Research

3. Wing Components- Comprising ribs, spars, and hinge brackets, these parts play a vital role
in lift and manoeuvrability. They endure significant aerodynamic forces, making tolerance
control and surface finishing critical. Materials like titanium and high-strength aluminium
alloys are often used.

4. Door Assemblies and Hardware- These parts involve complex multi-part mechanisms that
ensure safe and secure operation of passenger, cargo, and emergency exit doors. Precision
machining ensures sealing against pressurization, structural integrity, and long-term reliability
under repeated mechanical stress.
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3.3.5 Precision Mechanical Component Industry in Healthcare Industry

The precision mechanical component industry in the medical sector forms a crucial backbone
of modern healthcare technology, enabling the development and functioning of a wide range
of advanced medical solutions. These high-precision components are integral to life-saving
devices, such as pacemakers, orthopaedic implants, and surgical tools, where even the
slightest deviation in measurement can compromise patient safety or treatment outcomes.

In diagnostic equipment—such as MRI machines, CT scanners, and endoscopy systems—
precision parts ensure accurate imaging, smooth mechanical motion, and consistent
performance over time. In the field of surgical and minimally invasive procedures, precision
components like micro-actuators, clamps, and articulating joints allow for greater control,
reduced trauma, and faster patient recovery.

Additionally, components used in implantable devices and prosthetics must meet rigorous
standards of biocompatibility, corrosion resistance, and mechanical durability, as they operate
within the human body for extended periods. The industry's contributions are not just limited
to hardware; they also support the ongoing trend toward miniaturization, robot-assisted
surgery, and personalized medicine. As medical technologies evolve, the demand for ultra-
reliable, highly engineered precision components continues to rise—driving innovation in
materials, manufacturing processes, and quality control within this vital sector.
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Manufacturing Technologies in Healthcare Precision Component Production
1. CNC Micro-Machining

CNC (Computer Numerical Control) micro-machining is a highly advanced process used to
manufacture extremely small and intricate parts with micron-level tolerances. This technique
is essential for producing components used in minimally invasive surgical tools, catheter parts,
and implantable devices, where precision is critical for performance and safety. CNC machines
offer exceptional repeatability and flexibility, enabling mass production of complex
geometries while maintaining tight quality control.

2. Swiss-Type Turning

Swiss-type lathes are specialized CNC machines designed for machining long, slender, and
complex parts—such as bone screws, stents, and surgical pins. The unique sliding headstock
mechanism provides superior support to the workpiece, allowing for very fine tolerances and
excellent surface finishes. This process is ideal for producing small-diameter components
required in orthopaedics, dental tools, and cardiovascular devices.

3. Laser Cutting and Welding

Laser-based technologies are used to perform precise cutting, drilling, and welding on delicate
medical components without causing thermal damage to surrounding areas. Laser cutting is
suitable for thin-walled tubes, micro-mesh implants, and stainless-steel surgical tools, while
laser welding ensures strong, contamination-free joints in instruments and housings. These
methods are particularly valued for their non-contact nature, cleanliness, and ability to work
with biocompatible metals.

4. Wire EDM (Electrical Discharge Machining)

Wire EDM is a non-conventional machining process that uses a fine wire and electrical
discharges to erode material. It is especially effective for cutting hard or difficult-to-machine
materials, such as titanium, cobalt-chrome, and hardened stainless steel. EDM enables the
creation of sharp internal corners, thin slots, and complex profiles often required in surgical
clamps, instrument handles, and implantable parts. Its high precision and minimal material
stress make it indispensable in the medical sector.

5. Additive Manufacturing (3D Printing)

Additive manufacturing is revolutionizing medical component production by enabling
customization, rapid prototyping, and on-demand manufacturing. Technologies like Selective
Laser Melting (SLM) and Electron Beam Melting (EBM) are used to produce patient-specific
implants, dental prosthetics, and anatomical models. 3D printing allows for complex lattice
structures that mimic bone properties, enhancing integration and reducing implant weight.
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Products in Healthcare Precision Machining

Precision machining plays a critical role in the healthcare industry by enabling the production
of intricate, high-tolerance components essential for the reliable performance of medical
devices and diagnostic systems. Our capabilities in this sector support a wide range of lab and
clinical equipment, designed to meet the exacting standards of the medical field where
accuracy, sterility, and reliability are paramount.

Automated Microscopes

Precision-machined parts are used in the internal motion control systems, lens mounts, and
structural frames of automated microscopes. These components allow for ultra-smooth and
accurate movement, critical for high-resolution imaging and automated slide scanning in
pathology labs and research facilities.

X-Ray Machines

Structural components and shielding enclosures in X-ray systems require tight machining
tolerances to ensure the alignment of the imaging beam and safety barriers. These parts are
often made from high-density materials to manage radiation safely and efficiently.

Radiology Equipment

In advanced radiology systems such as CT and MRI machines, machined components are used
in patient positioning tables, gantry rotation units, and electromagnetic shielding. These parts
demand a high degree of precision to function safely and consistently under high mechanical
and electromagnetic stresses.

Other Laboratory Equipment

Includes enclosures, motor mounts, calibration guides, and custom parts for blood analysers,
centrifuges, and robotic sample handlers. These systems require consistent part quality to
maintain sterile processing, minimize vibrations, and ensure system durability over prolonged
usage.
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4. Market Dynamics

4.1 Key Growth Drivers

The precision mechanical component industry is witnessing robust growth driven by rapid
technological advancement and increasing demand across high-performance sectors such as
aerospace, defence, and healthcare. These industries require components manufactured to
extremely tight tolerances and uncompromising quality standards, positioning precision
machining as a critical enabler of innovation and operational reliability.

Market Drivers and Impact Assessment (FY2026 — FY2033)

Driver Impact

1-2 3-4 5-7

Years Years Years
Rising Demand from High- Precision End-use W
Industries

2. Technological Advancements in Manufacturing-

3. Miniaturization and Complexity of Components

4. Growing Global Aerospace and Defence
Expenditure
5. Expanding Medical Device Industry

6. Shift Toward Automation and Industry 4.0

Low Medium

7. Customization and Low-Batch Production Trends | Medium | Medium

8. Reshoring and Localization of Supply Chains Low Medium
9. Supportive Government Policies Medium
10. Rising Quality Standards and Certifications Medium | Medium

1. Rising Demand from High-Precision End-Use Industries- Industries such as aerospace,
defence, medical devices, and semiconductors require ultra-precise components to meet
strict performance and safety standards. This sustained demand drives innovation and
capacity expansion in precision machining.
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2. Technological Advancements in Manufacturing- The adoption of CNC machining, robotics,
Al-powered quality control, and 5-axis machining has enhanced accuracy, reduced errors, and
allowed the manufacturing of complex geometries—pushing the industry toward greater
efficiency and scale.

3. Miniaturization and Complexity of Components- Modern applications, especially in
medical electronics and defence electronics, demand increasingly miniaturized components
with tighter tolerances, which fuels the demand for advanced precision machining services.

4. Growing Global Aerospace and Defence Expenditure- Increased defence budgets, rising
commercial aircraft production, and expanding space exploration initiatives are directly
contributing to the demand for high-performance mechanical components that can withstand
extreme environments.

5. Expanding Medical Device Industry- The surge in demand for diagnostic and therapeutic
equipment, particularly post-COVID, has led to higher volumes of precision components used
in lab automation, imaging systems, and surgical tools.

6.Shift Toward Automation and Industry 4.0- Integration of smart manufacturing, loT-
enabled machines, and predictive maintenance is optimizing production cycles, reducing
downtime, and improving consistency—enhancing competitiveness and output capacity.

7. Customization and Low-Batch Production Trends- Rising demand for customized and
prototyped components in R&D and specialized applications across sectors has opened new
avenues for precision component manufacturers.

8.Reshoring and Localization of Supply Chains- Geopolitical tensions and supply chain
disruptions have prompted companies, especially in defence and healthcare, to seek local and
reliable suppliers for precision components, thereby boosting domestic industry growth.

9. Supportive Government Policies- Incentives under schemes such as PLI (Production Linked
Incentive), Make in India, and Defence Offset Programs are encouraging investment and
capacity-building in precision manufacturing.

10. Rising Quality Standards and Certifications- Stringent compliance requirements (e.g., ISO
13485, AS9100, FDA approvals) are reinforcing the need for certified and high-precision
suppliers, pushing the entire industry toward advanced capabilities.
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4.2 Market Restraints and Challenges

Despite its growing significance and wide applicability across critical sectors like aerospace,
defence, and healthcare, the precision mechanical component industry faces several
structural and operational challenges. These hurdles can impact scalability, profitability, and
competitiveness, especially in the context of rapidly evolving technologies and global supply
chain dynamics.

Market Drivers and Impact Assessment (FY2026 — FY2033)

Driver Impact

1-2 3-4 5-7
Years Years Years
Medium

Medium

High Capital Investment Requirements

2. Shortage of Skilled Workforce

3. Fluctuating Raw Material Prices

4. Stringent Quality and Compliance Standards

5. Dependency on Imports for Advanced
Machinery & Tooling

6. Long AQualification Cycles for Aerospace &
Defence Components

7. Volatility in End-user Demand

8. Supply Chain Disruptions

9. Lack of Indigenous R&D & Innovation Ecosystem | Medium

10. Competition from Low-cost Countries Medium

1. High Capital Investment- Setting up precision machining facilities involves significant
upfront investment in advanced machinery (e.g., CNCs, grinders, automated inspection tools),
which may limit entry for smaller firms.

2. Shortage of Skilled Workforce- Operating precision machinery requires highly trained
technicians and engineers. A shortage of skilled labour can hamper production efficiency and
increase training costs.

3. Stringent Quality and Regulatory Compliance- Aerospace and medical industries demand
extremely tight tolerances and strict adherence to quality standards (e.g., AS9100, ISO 13485).
Meeting these requirements involves extensive documentation, inspections, and
certifications.
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4. Dependence on Raw Material Supply Chains- The industry relies on specific grades of
metals, alloys, and composites. Disruptions in global supply chains (e.g., due to geopolitical
tensions or export restrictions) can delay production and raise input costs.

5. High Cost of Tooling and Maintenance- Precision tooling wears down over time and
requires constant recalibration and replacement. This adds to recurring operational
expenditure, especially in high-volume applications.

6. Volatile Demand in End-Use Sectors- Sectors like aerospace and defence are cyclical and
subject to global economic trends and government budgets. Any slowdown in these sectors
directly impacts demand for precision components.

7. Long Sales Cycles and Qualification Periods- OEMs and Tier-1 suppliers often have lengthy
approval and validation cycles before awarding production contracts. This delays revenue
generation for component manufacturers.

8. Competition from Low-Cost Countries- While India has cost advantages, countries like
China and Vietnam offer aggressive pricing, especially for lower-complexity components. This
puts pressure on margins in the commoditized segments.

9. Technological Obsolescence- Rapid advancements in manufacturing technologies (e.g., 5-
axis machining, additive manufacturing) require constant upgrades. Companies failing to keep
pace risk losing competitiveness.

10. Environmental and Waste Management Regulations- The industry generates metal
waste, coolant fluids, and emissions that need to be handled per evolving environmental
norms. Non-compliance can result in penalties or business disruptions.
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5. Government Initiatives and Policy Support

The precision mechanical component industry in India, especially in critical sectors like
aerospace, defence, and healthcare, has gained significant momentum due to strong
government support and policy interventions. Recognizing its strategic importance, the Indian
government has launched multiple initiatives aimed at bolstering domestic manufacturing
capabilities, fostering technological innovation, and enhancing self-reliance under broader
national programs like Make in India and Atmanirbhar Bharat.

1. Make in India & Atmanirbhar Bharat

¢ Aims to build a self-reliant manufacturing ecosystem with emphasis on sectors like
aerospace, defence, and precision engineering.

o Defence procurement policies now mandate local sourcing for specified items under
the Indian IDDM (Indigenously Designed, Developed, Manufactured) categories.

e Encourages global OEMs such as Airbus, Boeing, and Rolls-Royce to partner with Indian
firms and localize production.

2. Production-Linked Incentive (PLI) Schemes

o Offers capital-linked incentives to boost domestic manufacturing for sectors including
aerospace, electronics, medical devices, and defence components.

e Supports investment inflows, export growth, and adoption of CNC and automation
technologies in precision industries.

3. Defence Testing Infrastructure Scheme (DTIS)

e Provides grant support (up to 75%) for establishing advanced mechanical and
materials testing infrastructure.

e Includes approved facilities in Tamil Nadu and Uttar Pradesh to support precision
component manufacturers and reduce dependency on centralized test labs.

4. Defence Industrial Corridors & Regional Ecosystems

« Two dedicated Defence Industrial Corridors in Uttar Pradesh and Tamil Nadu to create

manufacturing clusters focused on precision engineering and component supply
chains.

o Karnataka’s defence-aerospace policy also provides a favourable ecosystem for
investment, talent, and supply chain development.
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5. Skill Development & Technology Training

e National Skill Development Corporation (NSDC) and tool room centres such as CTTC
Bhubaneswar offer vocational training in precision engineering, tool design, and CNC
machining.

e Academic-industry collaboration, like IIT-BHU’s certification program in loT and smart
manufacturing, builds faculty capacity aligned with Industry 4.0 goals.

6. Digital India & Smart Manufacturing Drives

e Government investment in initiatives like Digital India, robotics, nanotech, and
additive manufacturing promotes innovation in precision machining to achieve
tolerances below 0.005 mm.

e Encouragement of digital twins, loT-based monitoring, and predictive maintenance to
reinforce smart factory capabilities.

7. Quality & Certification Infrastructure

e STQC (Standardisation Testing & Quality Certification Directorate) under MEITY
provides calibration and certification services, a crucial backbone for accuracy and
export compliance in IT and electronics manufacturing.

e BIS, NABL, and export-certification channels streamline international quality standards
compliance.
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6. Technology & Digital Transformation

The Precision Mechanical Component Industry has undergone a significant transformation
driven by rapid advances in digital manufacturing, material science, automation, and smart
quality assurance systems. As demand from critical sectors such as aerospace and healthcare
grows, manufacturers are investing heavily in high-precision, efficient, and scalable
production technologies to meet stringent design, safety, and performance standards.

1. CNC Machining (3-, 5-, 7-Axis)

Computer Numerical Control (CNC) machining is the backbone of precision component
manufacturing.

¢ 3-axis machining enables movementin X, Y, and Z directions, suitable for simpler parts.

e 5-axis machining adds rotary motion, allowing complex geometries and contours—
crucial for aerospace turbine blades or orthopaedic implants.

e 7-axis machining introduces even greater flexibility and precision, handling extremely
intricate parts in a single setup, reducing error and production time.
This allows production of components with tight tolerances and complex surfaces from
materials like titanium, Inconel, and stainless steel.

2. Swiss-Type Lathes for Micromachining

Swiss-type lathes are specialized machines ideal for small, slender, and high-precision
components.

e Widely used in medical device production for parts like catheter tips, bone screws, and
dental pins.

e These machines hold the workpiece with a guide bushing, minimizing deflection and
enabling machining of parts as thin as a human hair. They’re valued for repeatability,
stability, and micron-level precision.

3. Additive Manufacturing (Metal 3D Printing)
Additive manufacturing (AM) is revolutionizing how complex metal parts are produced.

¢ Technologies like Selective Laser Melting (SLM) and Direct Metal Laser Sintering
(DMLS) allow for lightweight, complex geometries not possible with traditional
machining.
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e Inaerospace, AM is used to make fuel nozzles, brackets, and satellite components.

e In healthcare, it's used for custom implants, cranial plates, and jaw reconstructions,
tailored to patient anatomy. It also speeds up prototyping and reduces material waste.

4. Laser Cutting and EDM (Electrical Discharge Machining)

e Laser cutting uses a focused beam of light to cut metals with high precision and
minimal thermal distortion—ideal for thin aerospace panels and surgical tools.

e EDM is used to machine very hard or delicate materials by using electrical discharges
(sparks).

o Especially useful for features that are hard to reach using traditional methods
(e.g., small holes in bone drills or aerospace injection ports).
Both are non-contact processes, offering high accuracy and surface finish
without mechanical stress on the part.

5. Cleanroom Assembly and Validation for Medical Devices

Medical device assembly often requires cleanroom environments (ISO Class 7 or 8) to prevent
contamination.

e Precision parts such as catheter components, surgical instruments, or diagnostic
sensors are assembled in dust-free, sterile conditions.

e These cleanrooms also house equipment for leak testing, sterilization validation, and
final inspection. Cleanroom protocols are essential for regulatory compliance and
patient safety.

6. Advanced QA and Metrology (CMM, Optical Inspection)

High-precision industries rely on state-of-the-art inspection systems to ensure every part
meets exacting standards.

e CMM (Coordinate Measuring Machines) use probes to measure part dimensions with
sub-micron accuracy.

e Optical Inspection Systems use cameras and lasers to detect surface defects, measure
complex geometries, or verify features on transparent/reflective materials.
These systems are vital in documenting tolerances, detecting defects early, and
ensuring traceability—especially critical for aerospace and medical parts where failure
is not an option.
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7. PESTLE Analysis of the Industry

A detailed PESTLE analysis—covering Political, Economic, Social, Technological, Legal, and
Environmental factors—offers valuable insights into the external macro-environmental
influences impacting the Precision Mechanical Component Industry. These elements play a
critical role in shaping industry trends, altering demand patterns, influencing business
strategies, and determining investment prospects over the medium to long term.

Factors Description

e Government Support & Policies: Initiatives like Make in
India, Atmanirbhar Bharat, and PLI schemes are promoting
local manufacturing of precision components.

e Defence Procurement Policy (DPP): Prioritizes indigenous

Political sourcing of critical components, benefiting domestic
manufacturers.

e Trade Agreements and Tariffs: FTAs and export-import
policies affect global supply chains and competitiveness.

o Global Economic Outlook: The industry is capital-intensive and
influenced by macroeconomic trends including GDP growth,
inflation, and interest rates.

e Rising Investment in Aerospace and Healthcare: Increased
government and private sector spending on infrastructure,
aviation, and medical technology boosts demand.

Economic e Cost Efficiency Through Outsourcing: Companies globally
outsource to India for cost-competitive, high-quality precision
parts.

e Fluctuation in Raw Material Prices: Prices of metals like
titanium, aluminium, and specialty alloys directly affect
production cost and margins.

e Growing Focus on Healthcare & Safety: Post-pandemic
healthcare awareness has increased the need for reliable
medical equipment components.

e Skilled Workforce Demand: Precision machining requires
highly trained professionals; growing need for technical
education and upskilling.

e Urbanization & Rising Disposable Income: Indirectly supports
aviation and healthcare industries, driving demand for
precision components.

Social
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Technological

Advancements in Manufacturing Tech: CNC machining,
robotics, automation, and 3D printing are transforming
production efficiency and quality.

Industry 4.0 Integration: Adoption of smart manufacturing,
loT-enabled monitoring, and predictive maintenance systems.
Focus on R&D and Innovation: Precision engineering is driven
by continuous improvements in material science and design
simulation technologies.

Legal

Stringent Quality and Compliance Standards: Adherence to
ISO, AS9100 (aerospace), FDA regulations (healthcare), and
other certifications is mandatory.

IPR Protection: Innovation-driven companies need strong
intellectual property rights protection, especially in exports.
Labour & Safety Laws: Compliance with worker safety norms
and factory regulations impacts operations and automation
decisions.

Environmental

Sustainable Manufacturing Push: Emphasis on low-waste,
energy-efficient production practices, and green machining
methods.

Environmental Regulations: Compliance with norms
regarding hazardous waste, emissions, and material usage
(especially in defence and aerospace).

Recyclability of Components: Demand is rising for precision
components made from recyclable or environmentally friendly
materials.
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8. Competitive Landscape

The competitive landscape of the precision mechanical component industry is defined by a
high degree of technical specialization, stringent quality standards, and continuous
innovation. With applications across critical sectors like aerospace, defence, and healthcare,
companies must demonstrate strong capabilities in precision engineering, material science,
and process automation to remain competitive. The industry comprises a mix of global giants,
niche specialists, and emerging players, all striving to differentiate through technological
advancement, customization, cost efficiency, and adherence to regulatory and industry-
specific requirements.

8.1 Key Factors Shaping Competition

1. Technological Capability & Innovation- In the precision mechanical component industry,
technological capability stands as a core competitive differentiator. Companies that adopt and
integrate advanced machining technologies—such as CNC (Computer Numerical Control),
EDM (Electrical Discharge Machining), 5-axis machining, and emerging techniques like
additive manufacturing—are better positioned to meet the growing demands of complex part
geometries and tight tolerances.

2. Precision, Reliability & Customization- In the precision mechanical component industry,
the ability to deliver highly accurate, application-specific parts with minimal defects is a core
competitive differentiator. Clients, particularly in aerospace and healthcare, demand
components that meet exact specifications and function flawlessly under extreme conditions.
Manufacturers that offer custom engineering solutions, including design co-development and
rapid prototyping, are better positioned to meet evolving client needs.

3. Economies of Scale and Operational Efficiency- In the precision mechanical component
industry, firms that achieve economies of scale through optimized production systems, lean
manufacturing practices, and robust supply chain integration gain a distinct cost advantage.
These companies can spread fixed costs over larger volumes, reduce material waste, and
streamline workflows to enhance productivity.

4. Supply Chain Integration & Responsiveness- In the precision mechanical component
industry, seamless integration with OEMs and Tier-1 suppliers is essential for maintaining
competitiveness. Manufacturers that can efficiently manage lead times, adapt to changing
order volumes, and support just-in-time (JIT) delivery models provide significant value to their
clients. Responsiveness to demand fluctuations—while maintaining high quality and
precision—strengthens long-term partnerships and supports business continuity in dynamic
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market conditions. A well-coordinated supply chain also minimizes disruptions and enhances
overall operational resilience.

5. Customer Relationships & Long-Term Contracts- Strong, sustained relationships with OEMs
across aerospace, defence, and healthcare sectors are a cornerstone of competitiveness.
These partnerships often translate into repeat business, preferential treatment in bidding
processes, and collaborative product development opportunities. Long-term contracts,
framework agreements, and preferred supplier status provide predictable revenue streams,
reduce business volatility, and allow companies to plan capacity and investments with greater
confidence.

6. Global Footprint & Export Capabilities -Companies with a global presence and the ability
to serve international clients are strategically positioned to capitalize on broader demand
trends. Export-oriented firms benefit from currency diversification and market risk hedging.
Importantly, the ability to comply with global regulatory and quality standards (like AS9100
for aerospace or 1SO13485 for medical devices) enables participation in high-value global
supply chains, enhancing credibility and growth potential.
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8.2 Competitive Strategies

The precision mechanical component industry is highly competitive, driven by the demand for
extreme accuracy, application-specific customization, and reliability across sectors like
aerospace, defence, and healthcare. Players in this space must differentiate themselves not
just on cost, but on innovation, quality, responsiveness, and integration with customer
ecosystems.

1. Differentiation through Ultra-High Precision

Manufacturers compete by delivering extremely tight tolerances — often in the micron (um)
or sub-micron range. This is critical for components used in jet turbines, navigation systems,
and surgical implants, where even slight deviations can lead to failure. Firms invest in multi-
axis CNC, Swiss-type lathes, and advanced metrology systems to maintain this precision and
gain customer trust.

2. Regulatory-driven market entry

It serves as both a compliance requirement and a strategic competitive advantage in the
precision mechanical component industry, particularly in high-stakes sectors like aerospace
and medical devices. Companies aiming to supply parts for aircraft or medical equipment must
adhere to globally recognized quality and safety standards. Certifications such as AS9100 for
aerospace, ISO 13485 for medical device manufacturing, and regulatory approvals like FDA
clearance (for the U.S.) or CE marking (for Europe) are not only essential for legal market entry
but also act as non-tariff trade barriers.

3. Vertical integration

Vertical integration in the precision mechanical component industry refers to a company's
ability to manage the entire production process—from raw material procurement and
component design to machining, assembly, and final quality assurance (QA)—within its own
operations. This end-to-end control enables manufacturers to significantly lower costs by
reducing dependency on external vendors and minimizing logistics or coordination
inefficiencies. It also helps ensure consistent quality, as all stages of production are governed
by unified standards and in-house oversight, which is especially vital in sectors like aerospace
and medical devices where component reliability can impact safety and performance.

4. Technology Adoption

Technology adoption is a key competitive strategy in the precision mechanical component
industry, particularly as manufacturers align with Industry 4.0 advancements to meet the
evolving demands of the aerospace and medical sectors. Investment in cutting-edge
equipment such as 5-axis and 7-axis CNC machines allows for the creation of highly intricate
and multi-faceted components in a single setup, enhancing both precision and productivity.
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Similarly, additive manufacturing (metal 3D printing) enables the production of lightweight,
custom-designed structures with complex geometries that would be difficult or impossible to
achieve using traditional methods—making it ideal for aerospace brackets or patient-specific
implants.

5. Aftermarket support and lifecycle services

Aftermarket support and lifecycle services have become critical strategic components for
precision mechanical component manufacturers, particularly in the aerospace and medical
sectors. In aerospace, companies that offer MRO (Maintenance, Repair, and Overhaul)
services not only ensure the long-term functionality and safety of parts but also position
themselves as indispensable partners throughout the product lifecycle. This fosters deeper
client relationships and increases the chances of repeat contracts.

6. Cleanroom assembly and sterile manufacturing

Cleanroom assembly and sterile manufacturing are essential capabilities for precision
mechanical component manufacturers serving the medical and healthcare sectors, where
patient safety and regulatory compliance are paramount. In this domain, precision alone is
not sufficient products must also meet strict standards for sterility and contamination control,
especially when used in invasive or implantable applications. To address this, many companies
establish I1SO Class 7 or Class 8 cleanrooms, which provide controlled environments for the
final assembly, packaging, and inspection of medical devices. These facilities are crucial to
produce sensitive items such as catheters, surgical tools, and diagnostic kits, which must
remain free from particulate, microbial, or chemical contamination.
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8.3 Barriers to Entry

The precision mechanical component industry presents several high entry barriers due to the
complexity, specialization, and compliance-driven nature of its operations. New entrants must
navigate significant capital requirements, technical know-how, stringent certifications, and
relationship-based business models. These barriers help established players maintain
competitive advantage and limit the risk of commoditization.

1. High Capital Investment

e Setting up a precision machining facility with advanced technologies like multi-axis
CNC machines, wire EDM, laser micromachining, and cleanroom infrastructure
requires significant upfront investment.

e Cost of high-grade raw materials (like titanium, Inconel, stainless steel) and specialized
tooling also adds to the capital burden.

2. Stringent Regulatory Requirements

e Entry into aerospace and healthcare sectors demands compliance with international
quality and safety standards such as AS9100, ISO 13485, FDA, and CE certifications.

e The time, expertise, and cost required to obtain these certifications act as a deterrent

for new entrants.
3. Technical Complexity and Know-how

e Theindustry requires highly skilled engineers and technicians, and in-depth knowledge
of precision tolerances, material behavior, and CAD/CAM programming.

¢ Achieving micron-level accuracy and consistent repeatability is not easily replicable
without years of experience.

4. Long Qualification Cycles

e OEMs and Tier-1 suppliers in aerospace and healthcare conduct extensive validation
and testing before onboarding a new supplier.

e The process may take months or even years, during which new entrants must operate
without guaranteed business.

5. Strong Incumbent Relationships

e Established players often have long-standing contracts and integrated supply chain
roles with OEMs.
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e Breaking into this ecosystem requires not only better technology but also proven
reliability over time, making it difficult for new firms to displace incumbents

6. R&D and Innovation Demands

e Continuous R&D investment is necessary to keep pace with evolving needs like
lightweighting in aerospace and biocompatible innovation in healthcare.

¢ New entrants without such capabilities struggle to offer differentiated or future-ready
solutions.

7. Supply Chain Complexity

e Access to aerospace-grade or medical-grade raw materials, specialized coatings,
sterilization partners, and logistics for sensitive parts is limited and tightly controlled.

e Without reliable supplier networks, it's hard for new players to scale operations
efficiently.

8. High Quality and Traceability Standards

e The need for detailed documentation, traceability, and compliance audits is intense in
both sectors.

¢ Inability to meet these standards disqualifies many potential entrants early in the
bidding or qualification process.
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8.4 Consolidated Trends

The precision mechanical component industry is undergoing a transformative phase, driven
by technological advances, rising quality expectations, and strategic shifts in global
manufacturing. Below are the consolidated trends shaping the industry:

1. Shift Towards High-Mix, Low-Volume Production

¢ Increasing demand for customized, application-specific components across aerospace
and healthcare.

e OEMs are preferring suppliers who can flexibly handle varied product designs in
smaller lots without compromising precision or speed.

2. Integration of Advanced Machining Technologies

e Rise in adoption of multi-axis CNC, ultra-high precision EDM, and hybrid additive-
subtractive manufacturing.

e Use of automated tool changers, in-line inspection, and real-time process monitoring
is becoming common to enhance productivity and reduce cycle time.

3. Digitalization and Industry 4.0 Adoption

e Firms are deploying digital twins, loT-enabled machines, and cloud-based production
monitoring systems to enhance visibility and predictive maintenance.

¢ Integration of CAM software, PLM systems, and data analytics is driving smarter, leaner
operations.

4. Rising Focus on Supply Chain Localization

e Post-COVID and geopolitical shifts are pushing OEMs to diversify or localize supply
chains.

e India is emerging as a global precision manufacturing hub due to its skilled talent pool
and government incentives (e.g., PLI, defence corridors).

5. Growth in Aerospace and Defence Offsets

¢ Global OEMs are increasingly outsourcing precision components to India to meet
offset obligations and reduce costs.

e This is boosting demand for AS9100-certified, export-compliant precision machining
firms in India.
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6. Emphasis on Sustainability and Green Manufacturing

e Clients are demanding eco-friendly machining practices, including coolant recycling,
energy-efficient operations, and scrap minimization.

e Some firms are adopting zero-defect, zero-waste manufacturing philosophies aligned
with ESG goals.

7. Convergence of Engineering and Medical Technologies

e Healthcare equipment manufacturing now demands micro-level precision and
cleanliness like aerospace.

¢ Increasing use of miniaturized components, biocompatible materials, and cleanroom
machining setups.

8. Entry of Startups and Specialized Niche Players

e Niche firms focusing on micro-machining, orthopaedic implants, and drone
components are entering the market.

e However, scale, compliance, and certification remain key differentiators.
9. Consolidation and Strategic Partnerships

e The industry is witnessing mergers, acquisitions, and JVs to enhance technical
capabilities, geographical footprint, and client portfolio.

o Tier-2 and Tier-3 suppliers are aligning closely with Tier-1s to offer integrated solutions.
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8.5 Key Industry players

The precision mechanical component industry comprises a mix of large multinational
corporations, highly specialized SMEs, and indigenous Tier-1 and Tier-2 suppliers. These
players differ based on sector focus (aerospace, defence, healthcare), certifications, and
technological capabilities.

1. Unimech Aerospace and Manufacturing Limited

Unimech  Aerospace  and Manufacturing Limited (UAM) bearing  CIN:
L30305KA2016PLC095712 incorporated on 12th day of August 2016 having its registered
office situated at 538, 539, 542 & 543, 7th Main of Peenya IV Phase Industrial Area,
Yeshwanthpur Hobli, Bangalore, Bangalore North Taluk, Karnataka, India, 560058 is a global
engineering solutions company specializing in high-precision manufacturing, particularly for
complex, "high-mix, low-volume" products. They offer "build-to-print" and "build-to-
specifications" services, encompassing machining, fabrication, assembly, and testing for
industries like aerospace, energy, and semiconductors. The company is known for its
precision, reliability, and global expansion.

2. Techera Engineering (India) Limited

TechEra Engineering (India) Limited bearing CIN: L29100PN2018PLC179327 was incorporated
on 03rd day of October 2018 having its registered office situated at Gat No. 565, Behind Namo
Marble & Timbers at Post Velu, Tal. Bhor, Pune, Pune, Maharashtra, India, 412205 is an Indian
company that designs, manufactures, and supplies precise tooling and components for the
aerospace and defence sector. They also offer automation solutions within these
industries. They play a role in India's technological advancements and national security,
focusing on high-quality manufacturing.

3. MTAR Technologies Limited

MTAR Technologies Limited bearing CIN: L72200TG1999PLC032836 was incorporated on 11th
November 1999, having its registered office situated at 18, Technocrats Industrial Estate,
Balanagar, Hyderabad, Telangana, India, 000000 is a leading Indian precision engineering
company specializing in manufacturing mission-critical components for the defence,
aerospace, nuclear, and clean energy sectors. Founded in 1970, the company has grown to
become a significant player, contributing to various national and international projects.

Pg. 66




-
oLl Industry Report
-

Apsis Aerocom Limited

4. Suttatti Enterprises Private Limited.

Established in 1964 in Pune, India, Suttatti Group of Companies stands as a beacon of
engineering excellence and technological innovation in the metal forming sector. Founded by
the visionary duo, Mr. C.G. Suttatti and Mr. P.G. Suttatti, our journey began with a modest 15
employees and a 5000 sq. feet workshop. Today, we take pride in our vibrant team of over 800
dedicated professionals, operating across nine factories.

5. Raghu Vamsi Machine Tools Private Limited

Raghu Vamsi Group has carved a space for itself in the Aerospace & Defence industry world-
wide over the past two decades since its inception in the year 2004. The Company and its
subsidiaries have gained the trust and built lasting relationships over these years by delivering
High Precision Engineering Components and Sub-Assemblies to some of the largest Global
Corporations.

6. Pramana Inc.

Pramana, inc. is based in Cambridge, MA (USA), with R&D and manufacturing sites in
Bangalore (India), Rochester (MN, USA) and Toronto (Canada). Pramana was established in
2021. Pramana’s vision is to bring fully autonomous systems to pathology labs and enable
them to achieve Al-enabled workflows for serving patients. Pramana’s unique offering in this
ecosystem is powered by its differentiated approach to hardware-software co-design.

7. Aaaranl Engineering Private Limited

Aaran 1 Engineering PVT Ltd. started business in 2017 following several successful business
startups from its management team within the aerospace sector. The Leadership team
realized in 2012 that the Indian aerospace market was still emerging and that multiple
opportunities were still open, including a new business startup that would bring value to the
supply chain and OEMs due to high cost within the increasing market monopoly.

8. INDO-MIM Limited

INDO-MIM Limited is a globally recognized leader in Metal Injection Molding (MIM) and
Precision Manufacturing solutions. Founded in 1996 and headquartered in Bengaluru, India,
the company has revolutionized component production for industries such as Automotive,
Aerospace, Medical, Defence and Consumer products. With cutting-edge facilities in India and
the United States.
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8.6 Company Positioning (Apsis Aerocom Limited)

Apsis is a premier engineering solutions provider, specializing in the manufacturing of high-
precision and complex mechanical components for the aerospace and healthcare industries.
Leveraging advanced manufacturing technologies, stringent quality protocols, and a
customer-centric philosophy, Apsis has earned a reputation as a reliable global partner to
leading OEMs in mission-critical sectors.

The company delivers comprehensive, end-to-end machining and engineering solutions—
starting from sourcing raw materials through certified vendors to precision machining,
cleanroom-compatible finishing, surface treatment, and mechanical assembly. These
operations are geared towards producing ready-to-use, high-precision components that meet
stringent global standards for quality, performance, and reliability.

Apsis offers two engagement models:

e Build-to-Print (Build-to-Design): Manufacturing based on detailed client-supplied
designs.

e Build-to-Specification: Co-developing components in collaboration with clients to
meet specific design and performance criteria.

The company holds prestigious certifications including:
e AS9100D: Internationally recognized quality management standard for aerospace.
e BSENISO 9001:2015: Global benchmark for quality assurance systems.

These certifications underscore Apsis’s commitment to process discipline, traceability, and
regulatory compliance across all its operations. Known for producing components with tight
tolerances, intricate geometries, and superior dimensional accuracy, Apsis supports both low-
volume prototyping and high-volume production, ensuring agility and scalability to meet
evolving customer demands.
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Product Portfolio

1. Aerospace Machining Products

Apsis manufactures high-precision mechanical components and assemblies that are integral
to the performance, safety, and functionality of aerospace systems. These include:

e System Integrations:

o RF & Microwave Assemblies

o Cockpit Display Enclosures

o Communication Products

o Gimbal and Actuator Controllers

o Subsystems for Space and Naval Platforms
e Structural Components:

o Machined parts for fuselage, interior systems, wing structures, and aircraft
doors, built to tight tolerances and complex geometries using aerospace-grade
materials.

2. Healthcare Machining Products

For the healthcare sector, Apsis supports high-precision components used in critical diagnostic
and lab equipment, manufactured under strict quality and regulatory standards. Key
applications include:

e Lab Equipment Components:
o Precision parts for automated microscopes
o Structural elements for X-ray machines
o Components for radiology equipment
o Custom machined parts for a variety of clinical and laboratory diagnostic tools

This diversified portfolio, along with Apsis’s commitment to quality and engineering
excellence, positions the company as a trusted partner for OEMs seeking precision, reliability,
and customization in their critical systems.
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8.7 SWOT Analysis

A SWOT (Strengths, Weaknesses, Opportunities, and Threats) analysis offers a strategic
overview of Apsis Engineering Solutions' positioning in the precision mechanical component
industry. By examining internal capabilities and external market dynamics, this assessment
highlights the company's core competencies, areas for improvement, and the external
opportunities and risks it faces.

Strength Weakness

2
L X4

High-Precision Capabilities: Strong

®
L X4

Relatively New Entrant:_Compared

aerospace and healthcare industries

expertise in manufacturing to legacy players, Apsis may lack
components with complex brand recognition and long-standing
geometries and tight tolerances, customer relationships in global
catering to mission-critical markets.
applications.

+» Dual-Sector Focus: Serving both +»+ Geographic Concentration: Limited

presence beyond India could affect

assurance and

compliance.

regulatory

diversifies revenue streams and global competitiveness and access to
reduces sectoral risk. export opportunities.

+»+ Certifications & Compliance: +»+ Capital-Intensive Operations:
Certified to AS9100D and 1ISO Precision manufacturing requires
9001:2015, ensuring global quality high  upfront investment and

continuous upgrades in tools and
inspection systems.

X/
L X4

End-to-End Capabilities: Integrated
services  from raw  material
procurement to final assembly and
surface treatment, enabling control
over quality and timelines.

Supply Chain Dependency:
Vulnerable to delays or disruptions in
specialized raw materials or high-
grade alloys.

X/
L X4

Flexible Production: Supports both
low-volume prototyping and high-
volume production, allowing
responsiveness to client needs.

Talent Constraints:_Availability of
highly skilled Ilabour in CNC
programming, QA/QC, and
engineering design can be a limiting
factor.
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Opportunities Threats

X/
°

Growing Demand for Precision
Components: Increased demand
from aerospace OEMs, defence
modernization, and advanced
healthcare equipment globally.

Industry Report
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¢ Supply Chain Disruptions: Volatility
in raw material availability or pricing
can affect production timelines and
margins.

Government Incentives: Potential to
leverage schemes like PLI for
aerospace and defence, and MSME
support for manufacturing.

*¢ Geopolitical Risks: International
regulations, trade restrictions, or
defence export controls can impact
business with global OEMs.

X/
L X4

Export Expansion: Growing interest
in India as a global manufacturing
hub  provides export growth
opportunities.

X/

+* Talent Shortage: Limited availability
of skilled machinists and engineers in
high-precision domains can
constrain growth.

X/
L X4

Digital Integration: Adoption of
Industry 4.0, automation, and digital
twins  can further  enhance
operational efficiency and attract
high-end clients.

X/

+* Intense Competition: Presence of
large domestic and global players
with established supply relationships
poses competitive pressure.

Strategic Partnerships with OEMs:
Potential to expand through JVs or
long-term supplier contracts with
Tier-1 global clients.

+* Rising Input Costs: Fluctuating prices
of specialty alloys and materials may
compress margins.
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9. Future Outlook

The precision mechanical component industry is entering a transformative phase marked by
sustained global growth, technological disruption, and strategic specialization. Over the next
decade, the industry is projected to expand rapidly due to increasing reliance on complex,
miniaturized, and high-performance components across sectors like aerospace, medical
devices, automotive, defence, and industrial automation. The aerospace sector will see long-
term demand from commercial aviation expansion, defence modernization programs, and the
rise of private space exploration companies. Simultaneously, the healthcare sector is expected
to require greater volumes of intricate and biocompatible components due to trends in
minimally invasive surgeries, robotic-assisted interventions, and wearable diagnostic devices.

Technological advancements will continue to redefine industry capabilities. High-precision
tools such as 5- and 7-axis CNC machines, Swiss-type lathes, metal additive manufacturing,
and wire EDM will become increasingly integrated with digital platforms such as IoT, Al-driven
monitoring, and cloud-based quality systems, enhancing efficiency, customization, and data
traceability. Industry 4.0 adoption will enable predictive maintenance, real-time process
control, and reduced downtime, leading to greater competitiveness and leaner operations.
Cleanroom capabilities, especially for the medical segment, along with advanced metrology,
will become standard for firms aiming to serve top-tier OEMs.

Geopolitical shifts and supply chain reconfiguration will play a critical role in reshaping the
industry’s global footprint. The post-COVID era, combined with the growing distrust in single-
source dependencies, is driving diversification away from China and expanding opportunities
for emerging economies. India is poised to be a significant beneficiary, thanks to government-
led initiatives like Make in India, PLI schemes, the Defence Production Policy, and the
development of aerospace and medical device parks. Indian firms equipped with the right
certifications (AS9100, ISO 13485, FDA, CE) and strong digital capabilities are likely to attract
both domestic and foreign OEM partnerships.

Additionally, sustainability will no longer be optional—it will be an industry imperative.
Precision manufacturers will be expected to adopt greener practices such as coolant recycling,
waste minimization, energy-efficient machining, and the use of recyclable or eco-friendly
materials. Lifecycle management services including maintenance, repair, overhaul (MRO) for
aerospace parts and recalibration or refurbishment for medical instruments will become key
differentiators, converting one-time sales into long-term service relationships. This growing
emphasis on full-spectrum customer engagement will reshape the industry's revenue model,
increasingly blending product excellence with value-added services.
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The next phase of growth will also be defined by consolidation and niche specialization. Small
and mid-sized firms may either consolidate through mergers and acquisitions or specialize in
high-value microsegments such as orthopaedic implants, aerospace engine seals, or electronic
sensor housings. Firms that demonstrate expertise in handling critical tolerances, sterile
environments, and stringent documentation will emerge as preferred suppliers in global value
chains.

In summary, the precision mechanical component industry is shifting from a traditional, parts-
focused business to a digitally integrated, service-oriented, and innovation-led ecosystem.
Companies that embrace technological evolution, meet global compliance standards, invest
in talent development, and focus on sustainable practices will not only survive but thrive in
this high-growth, high-value landscape.
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