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Workbench
Small-batch electronics contract manufacturing in India for hardware startups — 50 to
5,000 unit runs that are too small for Foxconn, want better quality than Shenzhen, and
are fed up with Mexico's lead times.

Category Set 3 · Post-AI Plays

Customer Hardware startups (Series A to early B) shipping consumer or B2B electronics; design houses
needing low-volume manufacturing; established brands prototyping new SKUs

Monetisation Per-unit manufacturing margin (typically 18-32%) + NRE (non-recurring engineering) fees ·
monthly engineering retainer · margin on component sourcing

Build effort High

Plan version v1.0 — 2026-05

Executive Summary
Workbench is a small-batch electronics contract manufacturer based in India serving hardware startups
whose volumes are too small for Foxconn / Pegatron / Wistron but who need higher quality, better IP
protection, and tighter engineering communication than the typical Shenzhen factory offers. The opportunity
emerged from three convergent pressures: (1) US-China geopolitical tension pushing many US/EU
hardware startups to consider non-China manufacturing for the first time; (2) Mexico (the obvious near-shore
alternative) running into capacity constraints and 12-18 week lead times for new customers; (3) India's PLI
(production-linked incentive) scheme for electronics making favourable economics for the
contract-manufacturer side.

The product is a contract manufacturing service tuned for 50-5,000 unit runs (the band that is structurally
underserved). Workbench provides full PCB assembly + box-build assembly + functional testing + packaging
+ drop-shipping from a facility in Coimbatore or Pune. Engineering support is included throughout the
process — DfM (design for manufacturability) review, BOM cost-optimisation, test-fixture design, ongoing
manufacturing engineering. Pricing is per-unit (Workbench takes 18-32% margin depending on complexity)
plus an NRE (non-recurring engineering) fee covering setup ($8k-50k per product).

Year-1 target: 14 active hardware-startup customers + 6 design-house customers, manufacturing ~28,000
units across product mix, generating $4.2 million revenue (~■35 crore) against ■26 crore in costs. Net
margin year 1: ~15% (low because of facility-buildout amortisation and pilot-run inefficiency); target ~25% by
year 3. This is a capital-intensive business (■6-9 crore facility + working capital + inventory float) but with
long-duration customer relationships once integrated into a hardware company's supply chain.
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The Problem
Hardware startups face a manufacturing sourcing problem that is poorly served at the volume tier of
50-5,000 units. Above 50,000 units, Foxconn / Pegatron / Wistron / Compal / Quanta are the obvious choices
— they are the global hyperscale CMs. Below 50 units, prototype houses (Seeed Studio, JLCPCB,
Macrofab, Worthington) serve well. Between these — the band where a startup goes from 'we have working
prototypes' to 'we are shipping product' — the options are uncomfortable.

Shenzhen has been the default for the 50-5,000 unit segment for two decades. The trade-off accepted:
lowest cost, fastest pivots, but variable quality, IP-protection concerns, communication friction (most
engagement is via WeChat and Mandarin-speaking sourcing agents), and increasing US export-control
complications. By 2026, the US-China geopolitical tension has made several US/EU hardware startups
uncomfortable manufacturing certain sensors, comms modules, or AI-enabled products in China; investors
and corporate customers increasingly ask 'where is this manufactured?'.

Mexico has been the obvious near-shore alternative. By 2025-26, demand has flooded Mexican CMs to the
point where 12-18 week lead times for new-customer onboarding are common, and rates have risen
substantially. A startup that wants to ship 800 units in Q2 cannot easily get a new Mexican CM to take the
work.

India has been historically uncompetitive for electronics CM (limited tooling, weak component-sourcing
infrastructure, complex import/export logistics). This has changed significantly in 2022-2026 driven by: PLI
scheme attracting tier-1 OEM manufacturing investment that built supplier ecosystem; Apple's increased
India sourcing demonstrating quality is achievable; component logistics improvements through Chennai and
Mumbai ports. India is now competitive for the 50-5,000 unit small-batch segment if the right CM exists.
Workbench is that CM.

The Solution
Workbench operates a 12,000-15,000 sq ft contract-manufacturing facility in Coimbatore (lower cost than
Bengaluru; reasonable airport access for international customer visits; established electronics ecosystem
from Bharat Electronics and small CMs). Capabilities: PCB assembly (SMT line + through-hole + manual
assembly stations), box-build assembly (enclosure population, cable harness, final assembly), functional
testing (test-fixture-based + manual visual inspection), packaging (custom packaging design + assembly),
drop-shipping (direct fulfilment to customer-designated addresses globally).

Engineering services are integrated throughout: DfM (design for manufacturability) review of customer's
submitted design, BOM (bill of materials) cost-optimisation suggesting alternate components, test-fixture
design for functional testing, ongoing manufacturing engineering for issue resolution,
customer-engineer-direct-communication (no English-translation layer; Workbench engineers speak directly
with customer's engineers).

Three structural differences from Shenzhen and Mexico define the wedge. First, communication quality:
Workbench engineers communicate in fluent English directly with the customer's engineering team — no
sourcing agent or WeChat-translation layer. Second, IP protection: Workbench operates under standard
Western IP-protection norms (NDA enforcement is meaningful; no parallel-manufacturing of customer
designs for grey market). Third, small-batch viability: pricing model and facility design specifically tuned for
50-5,000 unit runs (Shenzhen pricing typically only attractive above 1,000 units; Workbench economics work
from 50).

Component sourcing handled by Workbench's procurement team (relationships with major distributors —
DigiKey, Mouser, Element14, Avnet, plus regional Asian suppliers). Workbench takes a small margin on
component pass-through (~5-10%) as is industry standard, with full transparency on costs.
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Market Opportunity
Hardware startups in the 50-5,000 unit-run segment: estimated 4,500-6,500 globally in active production
state in 2026 (across consumer electronics, IoT devices, B2B equipment, medical devices, AI hardware),
growing at 10-15% annually. Of these, an estimated 800-1,500 are explicitly seeking non-China
manufacturing for geopolitical or quality reasons.

Total addressable manufacturing spend in the small-batch tier: estimated $1.8-2.6 billion annually.
Workbench's realistic capture (limited by physical facility capacity in year 1-3): $4-10M annually by year 2-3,
scaling to $30-50M by year 5 with multiple facility expansions.

Adjacent expansion: medical-device CM (higher margins but regulatory burden — requires ISO 13485
certification), aerospace + defence CM (highest margins but security clearance and slower approval cycles),
printed circuit board (PCB) fabrication itself (vertical integration backward from current assembly-only
positioning).

Target Customer
Primary persona: a 38-year-old hardware engineering lead at a Series A IoT-startup in Austin, Texas with
$14M in funding and a product that is shipping 250 units/month with plans to grow to 2,500 units/month over
12 months. Currently manufacturing in Shenzhen with quality variance (8-12% defect rate) and 6-week
visibility into supply. Will switch to Workbench for the next product version after a successful pilot of 200
units; estimated $80k NRE + $35-60/unit manufacturing margin for Workbench.

Secondary persona: a 51-year-old CTO at a mid-stage industrial-IoT company in Munich shipping
1,500-3,000 units/month of a sensor-network gateway. Has been manufacturing in Mexico but lead times
have stretched and quality has declined. Will move 50% of production volume to Workbench (split-sourcing
for risk management); $120k NRE + $40-70/unit margin.

Tertiary persona: a 33-year-old product design lead at a hardware design house in San Francisco serving
8-12 client products per year, each at 50-2,000 unit volume. Will use Workbench as the back-end CM for
client products, with Workbench providing engineering interface that design house customers can directly
engage. Expected: 4-6 of design house's clients onboarded to Workbench in year 1.
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Product
Facility capabilities: SMT line (Yamaha YS-12 + Mycronic MY200 pick-and-place, BTU Pyramax reflow oven,
0201 component capability, BGA placement and X-ray inspection), through-hole assembly stations, manual
assembly stations for complex box-build work, functional test stations with customer-specific test fixtures,
packaging assembly area, climate-controlled storage for sensitive components.

Engineering services: DfM review (typical 2-3 weeks turnaround for new customer product), BOM
optimisation with alternate-component suggestions and cost analysis, test-fixture design and fabrication,
first-article inspection with customer sign-off, ongoing engineering support during production.

Component sourcing: integrated procurement function with relationships to major distributors and regional
Asian suppliers (China, Taiwan, Korea, Vietnam), real-time component-availability tracking, alternate-source
identification for supply-chain disruptions.

Production management: customer-facing portal for production status, photo documentation of build
progress, defect-tracking, quality reports.

Logistics: customer-designated drop-shipping globally (typically through Aramex, FedEx, DHL), customs
documentation handling, export-control compliance for sensitive technology categories.

Quality system: ISO 9001 certification from launch (table-stakes), IPC-A-610 Class 2 or Class 3 acceptance
criteria as per customer specification, statistical process control on key metrics.

Technical Architecture
Manufacturing execution system (MES): custom-built on top of OpenMES or similar open-source framework;
tracks each unit through production with timestamped operator and station data, defect logging, traceability
for component lot numbers.

Customer portal: Next.js + Tailwind providing customer-facing visibility into production status, photo
documentation, defect reports, shipment tracking.

ERP / inventory: NetSuite or similar mid-market ERP for inventory management, BOM cost tracking,
customer invoicing, supplier payment.

Quality monitoring: AOI (automated optical inspection) on SMT line, X-ray for BGA / hidden joints,
functional-test data collection with statistical process control dashboards.

Component database: integrated supplier-pricing-and-availability data feeds from DigiKey + Mouser +
Element14 + Avnet APIs, alternate-component suggestion engine.

Communication: customer-engineer-to-Workbench-engineer direct messaging (Slack-based or similar) for
production engineering questions, monthly business reviews via video.
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Business Model & Unit Economics
Per-unit margin (the primary revenue): 18-32% margin on manufacturing cost depending on complexity. A
typical product at $45/unit manufacturing cost yields Workbench $9-14/unit gross margin. NRE fees ($8k-50k
per new product) cover setup work (DfM, test-fixture design, first-article inspection) and are essentially
cost-recovery rather than profit.

Component pass-through margin: 5-10% margin on customer-purchased components, industry-standard.

Engineering retainer (optional for some customers): $4k-12k/month for ongoing manufacturing engineering
attention beyond what is included in unit pricing. Useful for customers with frequent design iterations.

Conversion economics: sales cycle 4-8 months from first contact to first production run (typical for CM
business). Conversion rate from qualified prospect to paid pilot: 28%. Pilot-to-production conversion: 65%
(pilot success leads to sustained relationship).

Customer LTV: very high — once a hardware company integrates a CM into their supply chain, switching
cost is substantial (re-DfM, re-test-fixture, re-qualification can cost $80k-300k). Average customer
relationship: 4-6 years.

Unit Economics (Year-1 base case)

Year-1 active customers (target) 20 (14 startups + 6 design houses)

Year-1 units manufactured ~28,000

Year-1 revenue $4.2 million (~■35 crore)

Year-1 gross margin ~24% (low first year due to facility ramp)

Year-1 net margin ~15%

Customer acquisition cost (CAC) $42,000

Capital required (year 1) ■8 crore (facility + equipment + working capital + inventory float)

Year-3 target 60 customers, $18M revenue, 25% net margin

Go-to-Market
Channel 1 — Direct outreach to hardware-startup ecosystem (40%): targeted outreach via AngelList,
hardware-focused VC firms (Bolt, Lemnos, MaC Venture), HAX accelerator, Hardware Club. Conversion
target: 8 paying customers in year 1.

Channel 2 — Hardware-conference + ecosystem presence (25%): CES, Embedded World, Hardware
Pioneers, ProMat, Sensors Expo — substantive presence at relevant events for face-to-face engagement
with hardware engineers and CTOs.

Channel 3 — Design-house partnerships (20%): partnerships with 12-20 hardware design houses globally;
Workbench is the back-end CM, design house owns customer relationship. Each design house brings 4-12
client products over time.

Channel 4 — Geopolitical / quality migration outreach (15%): outreach specifically to companies publicly
stating intent to diversify away from China manufacturing; conference panel participation on supply-chain
diversification.

Roadmap (first 12 months)
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• Month 1-4: Facility build-out in Coimbatore (lease 12,000 sq ft, install SMT line + supporting equipment,
hire core engineering team of 18 staff, establish ERP + MES), achieve ISO 9001 certification.

• Month 5-7: First 4 pilot customers signed, first production runs delivered (small volumes 100-500 units
each), refine processes based on pilot learnings.

• Month 8-10: Scale to 12 active customers, achieve 80% facility utilisation, second SMT line added, hire
scales to 35 staff.

• Month 11-12: 20 active customers (14 hardware startups + 6 design houses), 28,000 cumulative units
manufactured, $4.2M annualised revenue, foundation for year-2 expansion.

Key Risks

• Capital intensity: requires ■6-9 crore upfront for facility + equipment + working capital + inventory float —
the most capital-intensive Set-3 play; mitigated by phased build-out (start with single SMT line, add
capacity as customer commitments grow), by PLI scheme benefits where applicable, by careful
working-capital management.

• Component-sourcing risk: global semiconductor supply continues to have periodic shortages; CMs can
face customer cancellations if components unavailable — mitigated by diversified supplier relationships,
by transparent customer communication on availability, by encouraging customers to commit on
component-design flexibility.

• Quality reputation risk: a single high-profile quality failure with an early customer is reputationally costly in
the small hardware-startup community — mitigated by conservative early-customer selection (start with
relatively forgiving products and customer profiles before taking on safety-critical or medical work), by
IPC-A-610 Class 2 default with Class 3 available for demanding customers, by clear quality reporting in
customer portal.

• India electronics-CM ecosystem still maturing: certain advanced capabilities (e.g., advanced PCB
substrate processing, specialised die-attach, EMI shielding) are not yet locally available and require
import — operational complexity; mitigated by clear scope documentation about what we do vs. what we
outsource, by partnership with specialist Indian sub-contractors as ecosystem matures.

• Macroeconomic exposure: hardware-startup funding is cyclical; in down markets, several customers may
simultaneously delay production — mitigated by diversification across customer stages (some Series A,
some Series B, some larger established companies), and by accepting cyclical revenue variance as
structural to the segment.


