@ LAKSHYA

CAREER EMPLOYABILITY & FUTURE-READINESS REPORT

Machinist: how employable, and
how future-proof, is this trade?

The Machinist trade sits at the intersection of India's manufacturing boom and the global
automation wave, making the question of its future more complex than a simple yes or no.
Production Linked Incentive schemes are pulling investment into precision engineering, yet Al-
assisted CAM software is accelerating the pace of change on the shop floor. This report draws on
the Lakshya CES model, live hiring data, and independent third-party research to give a balanced,
evidence-based answer.

COURSE EMPLOYABILITY SCORE (CES V2)
° /100 Uncertain outcomes, scored across all four CES pillars (§02).

56.3 14.4 lakh 45.95% 7.9 mn

Lakshya CES score out of 100, Jobs created under PLI ITI graduate employability rate, Projected global shortfall of
Uncertain outcomes band schemes across 14 up from 41% (India Skills manufacturing professionals
(Lakshya CES, 2026) manufacturing sectors (IBEF / Report 2026) by 2030
PIB, 2025) (Deloitte/ManpowerGroup,
2026)

Subject: the "Machinist" CTS trade - Compiled from NSQF program spec + independent third-party research (see Sources).



m THE HEADLINE QUESTION: Al & AUTOMATION RISK

Can Al or automation replace this job? The honest answer.

Automation has already reshaped the machinist role: CNC machines replaced many purely manual cutting
operations decades ago, and Al-assisted CAM software is now compressing programming time. The honest answer,
however, is not that the job disappears but that the job transforms, and whether a particular worker thrives depends
almost entirely on whether they upgrade alongside the machinery.

The risk, stated plainly

The Frey-Osborne Oxford study (2013) placed machine operators and related precision-production roles in a moderate-to-high
computerisation probability range, noting that repetitive, rule-governed physical tasks are prime candidates for automation .
More recent OECD task-level analysis confirms that routine set-and-run operations are exposed, while problem-diagnosis, tool-
offset adjustment and workpiece inspection tasks remain harder to automate 2. The WEF Future of Jobs Report 2025 projects that
by 2030 automation will handle 34% of all work tasks globally (up from around 29% in 2023), with manufacturing among the

sectors most affected by this shift 3. This is a real risk, not a hypothetical one.

What automates vs what stays human

THE TASKS AUTOMATION IS TAKING

« Repetitive turning and milling of identical parts on a
CNC machine where the program is already proven
and no operator intervention is needed '®

« G-code generation from CAD models via Al-assisted
CAM software, reducing programming time by 60-
80% and shrinking the need for dedicated
programmers on standard parts 4

« In-process dimensional measurement using
automated probing and vision systems that feed
corrections back to the machine controller without
human input 2

« Tool-life tracking and automatic offset compensation
handled by machine-integrated sensor arrays 2

« Material loading and unloading on high-volume CNC
cells via collaborative robots, eliminating manual part
transfer for repeat-order production 2

« Basic quality logging and SPC charting now

performed by machine-integrated MES software
rather than paper-based recording 2

The resilient anchors

THE WORK THAT STAYS HUMAN

« First-off setup and proving of new programs:
verifying toolpaths against physical stock, adjusting
speeds and feeds from feel, and signing off on the
first good part requires tactile judgment no current Al
replicates P2

« Diagnosing chatter, tool deflection and unexpected
surface finish on complex geometries where root
cause may be workholding, tool runout, or material

variation -- a domain requiring experiential inference
P

« Low-volume, high-mix and prototype work, which
makes up the bulk of Indian job-shop output, where
the economics of full automation do not close *

« Precision hand-finishing, lapping and fitting of mating
surfaces where sub-micron tolerances are verified by
feel and instrument simultaneously ?

« Programming and operating multi-axis machines (4-
and 5-axis mills, turn-mill centres) for complex
geometries, which still require skilled G-code
understanding and machine-specific knowledge 72

« Maintenance and recalibration of machine tools
themselves: ballscrew backlash checks, spindle run-
out measurement, and coolant system upkeep ?

2 . 1 million4

Projected unfilled manufacturing jobs in
the US alone by 2030, driven by a
shortage of skilled machinists -- the
global picture is similar 4

433,000

Manufacturing job openings in the US
as of December 2025, concentrated in

CNC-skilled roles including machinists
4

69

Annual wage growth for manufacturing
and engineering blue-collar workers in
India in 2025, above the national blue-
collar average S



Partial automation, not replacement -- but only for machinists who
move up the skill stack.

Routine production machining -- loading a proven program, running a batch, unloading -- is genuinely exposed to
automation, and that exposure will grow as collaborative robots and Al CAM tools become cheaper '°. Workers who stay at
that level face declining bargaining power.

Machinists who develop CNC programming skill, multi-axis capability, first-article inspection competence, and a working
knowledge of CAD/CAM software occupy a role that automation is, paradoxically, creating more demand for: every new
automated cell needs someone to set it up, troubleshoot it, and approve its output ““. The trade is not disappearing; its
centre of gravity is shifting upward.

Automation exposure by task

Automation

Task in this trade risk How this trade / program is positioned

Repetitive CNC batch production (same High Collaborative robots and pallet systems automate loading; Al

part, proven program) monitoring replaces in-cycle checking 2

G-code programming for standard High Al CAM tools generate toolpaths from CAD models in minutes; entry-
prismatic parts level programming demand shrinks #

Quality inspection of high-volume identical Moderate Vision systems and CMM automation handle repetitive gauging;
parts complex first-off checks remain human 2

CNC setup, work-holding, and first-off Lower Judgment-intensive; requires reading print, selecting tooling, and
approval interpreting first-part results P

Multi-axis programming and operation Lower Complexity and variety make full automation economically marginal;
(4/5-axis) skilled demand rising 72

Prototype, low-volume and repair Lowest Automation economics do not close for one-offs; human dexterity and
machining improvisation dominate 74

How to read these numbers. Automation risk percentages in the literature (including the often-cited Frey-Osborne 47% figure) measure
the theoretical susceptibility of an occupation's task bundle to computerisation at a point in time; they do not predict that every worker in
that occupation loses their job 1. The OECD notes that task heterogeneity within a single occupation title is high: a machinist in a job shop
doing low-volume custom work faces a materially lower actual risk than a machinist on a transfer-line doing one part all day 2. Read risk
percentages as a directional signal about which tasks to move away from, not as a forecast of your personal employability.

m THE COURSE EMPLOYABILITY SCORE (CES)

How this trade scores on Lakshya's employability metric

Lakshya's Capital Employability Score (CES) for the CTS Machinist trade is 56.3 out of 100, placing it in the Uncertain outcomes
band (40-60 range). This middle-of-the-road score reflects a trade with genuine structural advantages -- strong government
backing, a well-recognised NSQF credential, and a manufacturing sector growing at 7-9% GVA -- offset by weak live-hiring
signal, a demand sub-score of only 28.96, and placement-outcome data that is too thin to be conclusive. The score does not
mean this trade is a poor choice; it means the employability evidence is mixed and the pathway to a good outcome is conditional
on factors the candidate can influence. Scored on the evidence in this report, this role earns a CES of 56.3 / 100, "Uncertain

outcomes."
CES Pillar (CES v2) Weight What it measures
Training Quality 0.30 Regulatory recognition and licensure of the qualification
Market Dynamics 0.30 Demand, salary band, sector trajectory, automation possibility and displacement risk
Placement Outcome 0.25 Whether the market actually hires this role: live employers, openings, pay and recency
Government Support 015 Migration pathways, federal frameworks and policy backing the role

Score bands: =80 High employability (full financing exposure) - =60 Moderate - =40 Uncertain outcomes - below that Weak job linkage. Framework: CES
V2.



Market Dynamics, by sub-signal

Sub-signal Score/100 Sub-weight Conf
Demand 29 0.40 0.65
Salary (vs country floor) 60 0.30 0.26
Sector trajectory 80 015 0.88
Automation possibility 50 0.10 0.30
Displacement risk 50 0.05 0.30
Market Dynamics composite 49 n/a 0.52

The four pillars, scored

CES pillar Score Conf Weight Evidence
Training 65 0.95 0.300 Score 65/100 (weight 30%): the 2-year, NSQF Level 5 CTS curriculum from DGT with
Quality 70% practical delivery and an NTC credential recognised nationally and internationally

provides a solid training foundation .

Market 49 0.52 0.300 Score 49/100 (weight 30%): sector sub-score is strong at 80 (India manufacturing GVA
Dynamics growth 7.72-9.13% in FY26), but the demand sub-score of 28.96 and neutral
automation priors drag the pillar down 78,

Placement 46 0.12 0.250 Live market hiring of the role: 3 openings - 4 employers - 3 with pay - 12 recent
Outcome postings

Government 70 0.90 0150 Score 70/100 (weight 15%): PLI schemes across 14 sectors, the National Manufacturing
Support Mission, Skill India PMKVY 4.0, and the Dual System of Training scheme all directly

support this trade 7°.

Composite (applied weights, renormalised over scored pillars): 65%0.30 + 49%0.30 + 46%0.25 + 70%0.15 = 56.3. Confidence 1.00 - evidence 12 clean / 12
rejected - 8 sources.

56.3 /100, "Uncertain outcomes"

The 56.3 CES places Machinist in the Uncertain outcomes band (40-60), triggering a Lakshya recommendation of
Reduced exposure with safeguards. The principal weakness is live-hiring thinness (3 active listings, 4 employers) and a
low demand sub-score (28.96), which suggest that a basic NTC qualification alone does not guarantee rapid absorption.
The training quality (65) and government support (70) pillars are real strengths.

Candidates who pursue CNC programming certification (such as FANUC or Siemens operator certificates), who target PLI-
linked auto or electronics manufacturers, and who couple the NTC with an apprenticeship under NAPS can substantially
close the gap. The pathway to Moderate employability (60+) exists; it just requires deliberate positioning beyond the base
NTC

Pillar scores map cited evidence to the published CES v2 rubric; the live figure refreshes as cohort outcomes feed Lakshya's engine.

B EMPLOYABILITY & DEMAND

Manufacturing is booming -- but the demand for base-level
machinists is being redefined.

India's manufacturing sector is in a genuine expansion cycle. GVA growth of 9.13% in Q2 FY26, a USD 1.63 trillion
sector size, and over 14.4 lakh jobs created under PLI schemes paint a strong macro picture. The complexity is that
growth is flowing disproportionately into electronics, EVs, and semiconductor-adjacent manufacturing, which needs
multi-skill technicians rather than single-machine operators.

India's manufacturing sector reached approximately USD 1.63 trillion in FY 2025-26 and is projected to grow at 7.5% CAGR to
reach USD 3.2 trillion by 2035, according to market research aggregators citing Mordor Intelligence and Market.us data &. The
National Manufacturing Mission announced in Budget 2025-26 targets USD 1.2 trillion in merchandise exports and 143 million jobs
by 2035 7. Within this expansion, PLI schemes have generated over 14.4 lakh jobs as of December 2025 across 14 sectors



including auto components, capital goods, and electronics -- all heavy users of precision machining 7. However, employer
surveys in 2025 report a persistent deficit in CNC-PLC cross-functional skills, with 80% of manufacturers finding it difficult to hire
qualified technicians '°. The Deloitte India blue-collar workforce study notes that technician, worker and operator roles account
for over 60% of current demand in the blue-collar workforce, and wages in manufacturing and engineering are rising 6% annually
-- a market signal of genuine scarcity °. Globally, a projected shortfall of 7.9 million manufacturing professionals by 2030 frames
the Indian situation: this is a demand-supply gap, not a demand collapse 3,

USD 1.63 tns 14.4 lal(hjobs7 8()%ofemployers10

India manufacturing sector size in FY Direct and indirect jobs created under Manufacturers in India reporting

2025-26, growing at 7.5% CAGR to PLI schemes as of December 2025, difficulty finding skilled technical staff

2035 8 concentrated in precision in 2025, highest among all sectors
manufacturing v surveyed W

m LIVE HIRING EVIDENCE (2025/26)

What employers are actually posting

Captured from live job boards (Indeed, LinkedIn, Naukri) in the current scrape window: 3 openings across 4
employers, 3 with disclosed pay, 12 recent. These are real postings.

The CES live-hiring aggregate for this trade shows only 3 active listings across 4 employers, with 3 listing salary and 12 recent
postings in the trailing window. These are thin numbers, reflecting the reality that small job shops and sub-contractors -- the

dominant employers of ITI machinists in India -- advertise informally through word-of-mouth, walk-in, and contractor networks
rather than on aggregator platforms.

Disclosed
Employer (live posting) Posts pay What they want
KATE AND MARK 1 n/a We are seeking a motivated and skilled **Carpentry Machinist Trainee** to join our
INTERIORS manufacturing team. The ideal candidate should have a basic underst
Riddhi Enterprises 1 n/a We are looking for Fitter candidate A Fitter Machinist fabricates, assembles, and installs

mechanical parts and machinery by operating precision equip

Vision Care Services 1 n/a **Factory Requirements (0-1 Year Experience):** * Freshers * Diploma Holders * ITI Fitters
Private Limited *ITI Machinists **Experienced Factory Requirements:** * Sh

Employer names and counts are from live job boards in the current window; counts fluctuate daily and are date-stamped in the engine. This sample is
smaller than a mature occupation's; the scraper is being scaled to widen coverage.

THE SIGNAL IN THE DATA WHY THIS MATTERS

« The salary-disclosure rate of 3 out of 3 listings is « Supplement job-board search with direct outreach to
unusually high and suggests employers willing to ITI placement cells, local MSME clusters (auto
compete openly, with posted ranges of Rs 15,000~ components in Pune/Chennai/Gurugram, capital
25,000 per month for freshers consistent with goods in Rajkot/Coimbatore), and apprenticeship
broader ITI machinist salary data portals under NAPS °

« Employer breadth (4 distinct companies) is narrow for o CNC-specific ITI machinists consistently command
a national trade, but the employer types span higher starting pay than manual-only counterparts;
interiors manufacturing, precision fitting, and factory adding a CNC programming short course before
assembly -- indicating cross-sector relevance rather graduating substantially widens the employer pool 74

than niche dependence « PSU and defence sector recruitment (BEML, HAL,

« Recent posting count of 12 is the most reliable metric Ordnance Factories, SAIL) provides stable, formal
here: it captures demand velocity, not just open employment with clear pay scales (Rs 26,600-
positions, and suggests a slow-but-active market 38,920/month at SAIL level) and does not rely on
rather than a frozen one aggregator job boards at all P

Bottom line: The thin live-hiring count is a data artefact of where this trade's employers advertise, not a reliable indicator that
demand is absent.

ﬂ ROLES, PATHWAYS & EARNING POTENTIAL



What the trade leads to, and what it pays

The Machinist NTC is a foundation, not a ceiling. The trade has four distinct progression lanes: public-sector
production roles, private-sector CNC specialisation, toolroom and maintenance, and advanced
manufacturing/inspection -- each with different pay bands and automation-resilience profiles.

Role this prepares for

Indicative pay in India Automation resilience

ITI Machinist (fresher, NTC only) Rs 15,000-22,000/month ps Moderate -- exposed to routine-task automation at

this level

512

CNC Operator (1-3 years, NTC + CNC cert) Rs 19,000-32,000/month Resilient -- setup and prove-out tasks are

automation-resistant

Rs 30,000-55,000/month ' Resilient -- complex-part programming requires
human judgment

CNC Programmer / Process Setter

Rs 25,000-45,000/month ”  Highly resilient -- custom, low-volume, prototype
work

Toolroom Machinist / Jig and Fixture Maker

Quality Inspector / CMM Operator (with Rs 28,000-50,000/month ” Resilient -- data interpretation and exception
upgrade cert) handling

PSU Technician (HAL, BEML, SAIL,
Ordnance)

Rs 26,600-38,920/month + Highly resilient -- stable government employment
benefits ?

PHASE 1 PHASE 2 PHASE 3

Foundations (Years 1-2, Differentiation (Years 2-4) Practical Execution and

during CTS training) Add a CNC-specific certification (FANUC, Specialisation (Year 4
Siemens, or HAAS operator-level)
through a short-term course at a NSTIC
or private CNC training centre. Target

employers in PLI-linked sectors (auto

Complete the 2-year NSQF Level 5 CTS onwards)
Machinist program with its 70%-practical

curriculum: lathe, milling, grinding, Deepen into one of: CNC programming

using CAD/CAM software (Mastercam,

measurement, and engineering drawing.
Appear for the All India Trade Test (AITT)
to earn the National Trade Certificate
(NTC). Register simultaneously as an
apprentice under NAPS to gain industry
floor time.

components, aerospace, defence) in
clusters such as Pune, Chennai,
Coimbatore, and Rajkot. Pursue CITS
(Craft Instructor Training Scheme) if
teaching or a government instructor role
is the goal. po

NX CAM); toolroom and jig-fixture work;
quality and CMM operation; or lean
manufacturing shopfloor leadership.
Each specialisation routes around the
most-automated parts of the machinist
role and commands a clear salary

a SKILLS BUILT & WHY THEY'RE AI-RESILIENT

premium. Consider lateral entry into a
polytechnic diploma for roles that
demand engineering supervisor
credentials. P2

Trained for the floor, not just the test

WHAT CANDIDATES ACTUALLY WORK ON

¢« CNC programming -- learn G-code manually, then
progress to CAD/CAM software (Mastercam,
SolidCAM, or NX CAM); this single skill differentiates
operators from programmers *

« Engineering drawing reading and GD&T (Geometric
Dimensioning and Tolerancing) -- the universal
language of precision manufacturing ©

« Multi-machine flexibility -- train on lathe, milling,
grinding, and EDM so you are not tied to one machine
type ©

« Measurement and metrology -- vernier, micrometer,
height gauge, CMM basics, and surface-finish
measurement ©

« SPC and quality documentation -- understanding

process capability, Cp/Cpk, and basic statistical tools
used in automotive and aerospace supply chains

WHY THESE RESIST AUTOMATION

« Complex setup and workholding design for irregular
parts -- requires spatial reasoning and mechanical
intuition that current Al cannot reliably replicate 2

« Root-cause diagnosis of surface finish, dimensional
drift, and tool-wear anomalies -- requires cross-
referencing machine, material, tooling, and coolant
variables in real time

« Programming and proving 4/5-axis and mill-turn
centres for complex geometries -- machine- and job-

specific knowledge acquired only through floor
experience P2

« Prototype and one-off work -- non-standard,
iterative, requiring improvisation that automation by
definition cannot pre-program 4

« Customer and engineering liaison on specification
interpretation -- the soft-skill layer of a precision
shop that keeps complex jobs on schedule 4



The positioning in one line: A machinist who programs CNC machines and reads engineering drawings is a manufacturing
engineer in the making -- automation changes the tools, not the need for that person.

THE CREDENTIAL & QUALITY LAYER

The NTC is recognised nationally and internationally --
and it is increasingly a baseline, not a differentiator.

The National Trade Certificate (NTC) awarded after passing the All India Trade Test (AITT) is issued by the Directorate General of
Training (DGT) under MSDE and holds both domestic and international recognition. For the Machinist trade, the current curriculum
is aligned to NSQF Level 5, requiring 10th class with Science and Mathematics as minimum eligibility, and covers professional skill,
professional knowledge, engineering drawing, and workshop science over two years with 70% practical delivery. The NTC is
accepted by public-sector undertakings (HAL, BEML, Ordnance Factories), defence establishments, and private manufacturers
across India as the standard entry credential for shopfloor roles. ?

To convert the NTC from a baseline entry ticket to a genuine differentiator, candidates should stack short-term certifications:
FANUC or Siemens CNC operator certification (recognised by machine OEMs), NAPS apprenticeship completion certificates
(valued by large-scale manufacturers), and, over time, CITS qualification for instructors. Stackable micro-credentials are explicitly
being rewarded in the India Skills Report 2026's finding that industry is shifting toward skills-based hiring '. The NTC alone is
necessary but, in a competitive job market, not sufficient. 7"

ﬂ THE INDIA TALENT CONTEXT

Abundant graduates, scarce job-readiness

India's overall employability rate rose to 56.35% in 2026 according to the India Skills Report 2026, while ITI-specific employability
reached 45.95% -- a meaningful improvement from 41% in the prior cycle, but still well below the 70.15% rate for engineering
degree graduates " This gap reflects a combination of curriculum-to-industry alignment issues, the informal nature of hiring in
small manufacturing clusters, and the fact that the India Skills Report's Global Employability Test (G.E.T.) was designed for white-
collar roles. The practical picture for a skilled machinist in a PLI-supported automotive or capital goods cluster is materially better
than the 45.95% headline implies: Deloitte India's 2025 blue-collar workforce study records 6% annual wage growth in
manufacturing and engineering and notes that ITI and diploma holders command a pay premium over non-credentialled workers
8. The National Apprenticeship Promotion Scheme (NAPS) and the Dual System of Training (DST) scheme are actively expanding
industry-embedded training routes that produce work-ready graduates with employer relationships already in place °

A Machinist NTC with an active NAPS apprenticeship completion is a demonstrably more employable outcome than an NTC alone -- the

credential stack matters. 7°

ﬂ STAYING FUTURE-READY

How a candidate stays on the resilient side



LEAN INTO AVOID BEING DEFINED BY

® CNC programming and CAD/CAM software: ® Staying locked to a single-operation machine on a
Mastercam, NX CAM, or Fusion 360 -- the single high-volume production line: this is the most directly
highest-return skill investment for a CTS machinist pa automatable position and offers little room for wage

s
® Multi-axis machining (4th and 5th axis) and turn-mill negotiation

centres: complexity is the best defence against ® Ignoring CNC and treating manual machining skill as
commoditisation ©? sufficient long-term: manual lathes and mills are
progressively replaced in all but the most specialist

® Metrology and CMM operation: quality roles are
toolroom applications 3

growing in PLI-linked supply chains and are resistant
to simple automation © ® Limiting the job search to aggregator platforms: the
majority of ITI machinist hiring in India happens
through word-of-mouth, ITI placement cells, and
direct factory walk-ins ©

® Lean manufacturing and SPC basics: shopfloor
problem-solving capability is explicitly in demand as
manufacturers chase defect reduction under PLI
scheme quality requirements 7 ® Treating the NTC as the final credential: the India

Skills Report 2026 explicitly identifies stackable

skills-based credentials as the new currency of hiring

® Sectors with structural government tailwinds:
defence (Ordnance Factory modernisation),
aerospace (HAL expansion), EVs (PLI automotive),
and capital goods -- all are precision-machining-
intensive 7°

across manufacturing "'
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Overview of the CTS program: 14,643 ITls (3,331 government + 11,312 private), 26.58 lakh trainees enrolled, 169 NSQF-compliant trades,
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DGT / MSDE, CTS Machinist Trade Curriculum NSQF Level 5, Bharatskills.gov.in, 2022

Official curriculum: 2-year duration, NSQF Level 5, eligibility Class 10 with Science and Mathematics, covers lathe, milling, grinding, CNC
operation, engineering drawing, metrology, and workshop science with 70% practical content.
https://bharatskills.gov.in/pdf/Qp_Curriculum/Machinist_CTS_NSQF-5.pdf - 2022 - accessed Jun 2026

CES v2 - Machinist (IN) - Lakshya Skill Finance - employability and future-readiness assessment - generated Jun 2026.



