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Motivation

Why is this module important?

[JMost early stage hardware companies do not have the resources
to support early production needs and, therefore, need to
partner with manufacturing suppliers

[OThe supply chain is essential to any manufacturing endeavor,
particularly for hardware based companies, and it includes many
tradeoffs and potential pitfalls for a new company

[OThis module will provide entrepreneurs with a better
understanding of supplier communication, selection, and
negotiation to avoid pitfalls that can create irrevocable damage
to your company
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Motivation

Common mistakes and misconceptions

CITreating suppliers like they are servants
CJHandling supplier relations like a task instead of a strategic plan

CIInsufficient understanding of the how manufacturing suppliers
operate

CJFailure to engage suppliers in your business strategy and
consider rewarding them in your commercial success

“Are you trying to find a supplier or a strategic partner?”
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Supplier Relations/Partnerships

Where does this fit into the development cycle?
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Manufacturing Readiness Levels
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\ This module’s content is relevant at these MRLs

Supplier Relations and Partnerships

U.S. DEPARTMENT OF ENERGY ¢ OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY



Module Outline

[JLearning objectives

[JHow to decide between make or buy
—Key drivers

—Manufacturing implications

CISupply chain partners
—Communication, selection, negotiation

—Assess supply chain risk

JIntellectual property
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Learning Objectives

[1LO1. How to decide whether to make or buy a component
(overlapping content with market feasibility module)

[1LO2. How to choose and approach a supplier and/or contract
manufacturer

[1LO3. How to handle intellectual property (IP) with a potential
partner

[1LO4. How to negotiate a contract with a potential partner

[J1LO5. How to assess supply chain risk
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Make Versus Buy Decisions

Key questions

[JWhat process is used to decide which components to buy and
which to manufacture in-house?

CIWhen considering my bill of materials (BOM), what is captive in-
house versus outsourced?

[JWhat logistics are involved with the supply chain?
[OJHow does the supply chain change with volume?

[JHow does a captive versus outsource strategy impact my fixed
versus variable costs?

[JWhat options do | have for key components?

[JPurchase versus purchase & modify versus new design?
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Make Versus Buy Decisions

Contract manufacturing considerations

CJWhat is my captive versus outsource strategy?
—What are critical IP items that may need to stay in-house?

—What core competencies are important for my company to
retain?

—How do | conduct a value chain analysis?

—Who in the supply chain has the most to gain or lose from my
product being successful?

CJHow do my supply chain partners change with volume?

JHow do | ensure supply availability?
—Supply chain risk assessment

[JHow do | protect my technology and future IP interests?

Supplier Relations and Partnerships

WWW.bUi|d4SCa|e.Org U.S. DEPARTMENT OF ENERGY ¢ OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY



Manufacturing Decisions

Captive versus outsource

[1Captive (in-house) manufacturing: Production processes that
are conducted internally or in-house in the company’s own
operations

[1Outsource (contract) manufacturing: Outsourcing involves
contracting the production processes to another party

Buy.

BUY NOW
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Make Versus Buy Decisions

Impact on your business model

Facilities/Equipment Buy/Build/Install vs.  Contract manufacturing

Product Manufacture VS. License

Outsourced

R&D In-house VS. : : :
design/engineering

Fixed (economies of

Operations vs. Variable operational costs
scale)
Sales Channels Direct sales VS. Distributors/reps
Customer Direct Customer
: : Relations Management vs. Distributors/reps
Relationships
(CRM)
Headcount Salaried employees VS. Contract employees
IP US/Global patent vs.  Proprietary trade secrets
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Make Versus Buy Decisions
Risk trade-offs

Mfg through
partner, sell

Mfg through partner, Mfg in-house, sell Complete mfg facility,

Joint ventures, licensing marketing and sales through reps or marketing and sales
through reps or : o .
Lo required distribution required
distribution
Fixed investment risk MEDIUM MEDIUM HIGH HIGH
LOW
ROI risk
LOW LOW MEDIUM HIGH HIGH
Customer relationship
risk MEDIUM LOW MEDIUM LOW
LOW
Operational control risk MEDIUM MEDIUM LOW LOW
LOW
Fundraising risk
LOW MEDIUM MEDIUM HIGH

MEDIUM

Note: As a company scales, they can reduce risk in key areas such as customer

relationships, operations, and quality control Supplier Relations and Partnerships
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Manufacturing Decisions

Impacts on margins

In-house manufacturing
& sales

Selling, general, and
administrative

) 520
(company overhead)

Company’s net
margin 530
Supplier Relations and Partnerships 13
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Manufacturing Decisions

Impacts on margins (cont.)

In-house manufacturing
& sales

Reduced
Overhead (initial

: CapEx)*
Selling, general, an apEx)

administrative

S30
(company overhead)

Company’s net
margin

s N

$100

*Related time-to-market and

cash-flow considerations

www.build4scale.org us.

Contract manufacturing
& distribution

S30 «-
Selling, general, and
$15 « administrative
(company overhead)
$20 « Distributor’s margin
$20 Company’s net
% margin
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Supply Chain Partners

How do they change with volume?

Prototype suppliers:

[1Specialize in 3D printing, one-off component samples, very
responsive to variation in product and specialized requests

Low-volume suppliers:

[JAccustomed to volume runs up to hundreds of part runs per
year, typically one or few operations, limited manufacturing
process disciplines, low level of automation, often will work on a
purchase order (PO) and a promise
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Supply Chain Partners

How do they change with volume? (cont.)

Medium-volume suppliers:

[1Accustomed to volume runs in hundreds or thousands of units
per year, multiple operations, multiple manufacturing process
disciplines, flexible cells to adhere to product variations, QS/I1SO
quality certifications, requires PO and some assurance of order
commitments

High-volume suppliers:

C1Usually only pay attention to very high volume runs (thousands
to millions per year), typically high levels of automation, sunken
cost in capital equipment, global presence, multiple

manufacturing process disciplines, equipment usually dedicated
to individual high product manufacturing runs, QS/ISO quality
certifications, require large order commitments
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Supplier Communication

Common mistakes and misconceptions

[JFailure to develop a supply chain strategy before reaching out to
suppliers

CTreating suppliers like they are servants

[INot understanding how a supplier thinks nor their business
model

[INot understanding your value proposition to a supplier

[1Not being prepared for the likely questions a supplier will ask
you

[JFailing to set realistic expectations with a supplier about quality,
reliability, timeline, and costs

[INeglecting internal processes needed to successfully interact
with the supply chain
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Supplier Communication

Best practices

]

C1Develop a supply chain strategy that aligns with your ny’s

growth plan

C1Take the time to introduce your company, be honest about your
stage of development and funding, and then explore their
interest

C1Develop a list of questions for the supplier in advance to quickly
evaluate if they have the capabilities to support you

[1Be prepared to engage with suppliers; come prepared with parts
details (i.e., drawings and CAD files), supplier request for
quotation (RFQ), timeline, target pricing, and terms

[JUnderstand the control management between you and the
supplier, as well as the closed-loop feedback process

[1Let the supplier know you want true strategic partners, someone

you can rely on and grow with Supplier Relations and Partnerships
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Supplier Selection

Common mistakes and misconceptions

[JAlways selecting the lowest bidder and overlooking quality

[1Selecting a supplier that specializes in different volumes than
your scaling needs

[JAssuming that product quality is the supplier’s responsibility
rather than under your company’s management control

[JSelecting sole suppliers on critical or long lead time
materials/components with no back-up

Supplier Relations and Partnerships
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Supplier Selection

Best practices

COThink strategically when selecting a supplier

[1Work out a value proposition to present to the supplier (e.g.,
opportunities for future growth and understanding fit in
business plan)

[1Decide on answers to likely supplier questions before making
contact

[1Develop a scoring matrix when evaluating suppliers

[JInvestigate the best resources to identify the most appropriate
supply chain partner. There are many groups that are designed
to help make your best choice (ex., economic development
agencies)

Supplier Relations and Partnerships
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Supplier Selection

Best practices (cont.)

[1Develop your most important criteria to use for evaluating
suppliers

[JEvaluate suppliers on many quality fronts, including: expertise,
quality certifications, internal processes including standard
operating procedures (SOP), part inspection, revision control,
part numbers and traceability, on-time delivery, and re-work

[JEvaluate suppliers based on familiarity with industry
regulations/certifications/standards

CJAudit the supplier’s facility

Supplier Relations and Partnerships
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Supplier Selection

Best practices (cont.)

[JEvaluate supplier’s quote. How detailed is it? How progressive is

it? Do they ask the right questions? Do they seem to understand
the specifics of your product?

[JEnsure that your volume is in alignment with the supplier’s
capacities and business model

[JEnsure that you secure multiple sources for each material and
component to avoid shortage of supply. If possible, let the
supplier find and manage second and third sources

[JWork out a value proposition to the supplier by creating
opportunities to reward them for ensuring your commercial
success

Supplier Relations and Partnerships
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Supplier Selection

Remember

You are selecting the best strategic partners,
not just the right suppliers!

Supplier Relations and Partnerships 23
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Supplier Selection

Resources

Investigate the best resources to identify the most appropriate
supply chain partner:

[1Consult economic development agencies
[1Engage manufacturing extension partners (MEP)
CJPartner with regional business incubators
[JConsult local Chambers of Commerce

[JConsult U.S. Department of Commerce

Supplier Relations and Partnerships 24
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Supplier Selection

Examples - Entrepreneur-to-manufacturer

[1Greentown Labs Manufacturing Initiative: CleanTech hardware
incubator partnership with Massachusetts Manufacturing

Extension Partnership (MassMEP) http://www.greentownlabs.com/wp-
content/uploads/2015/02/020515-Manufacturing-Initiative-PDF1.pdf

[JInnoState—Michigan entrepreneur-manufacturer match-making
program organized by MEP Michigan Manufacturing Technology
Center (MMTC) http://innostatemi.com/

[JPure Michigan Business Connect—Buyer-seller match-making

events and portal http://www.michiganbusiness.org/grow/pure-michigan-
business-connect/

[1Vendop—Manufacturing vendor-matching portal
https://www.vendop.com/

CINIST Manufacturing Extension Partnership (MEP) Network
https://www.nist.gov/mep

Supplier Relations and Partnerships
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Supplier Selection

Develop a scoring matrix for evaluation

Reliability Supply chain performance: e Delivery performance

delivery with correct product, e Fill rates
timing, location, condition, e Perfect order
packaging, quantity, and fulfilment
documentation to the correct

customer.

Responsiveness The time it takes a supply chain e Order fulfilment lead
to provide products to the times
customer

Supplier Relations and Partnerships 26
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Supplier Selection

Develop a scoring matrix for evaluation (cont.)

Flexibility Supply chain agility in responding e Supply chain response
to marketplace changes to gain time
or maintain a competitive eProduction flexibility
advantage

Costs The costs associated with e Cost of goods sold
operating a supply chain e Total SC management
costs
e Value-added
productivity
e Warranty/returns
processing
e Costs
Supplier Relations and Partnerships 27
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Supplier Selection

Develop a scoring matrix for evaluation (cont.)

Asset The effectiveness of an e Cash-to-cash cycle

management organization to manage assets time

efficiency that support demand * Inventory days of
satisfaction. This includes supply
management of all assets (ex., e Asset turn

fixed and working capital)

Supplier Relations and Partnerships
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Supplier Selection

Exercise - Develop a supplier scoring matrix
Basic Supplier Evaluation Form

Review Date
Review By

Altendees. if Meetng Called

Supplier
Supplier Locaton
Suppher Qualty Contad
Contact Phone
Quality Rating Comments
A. Qualty System
B. Concern for Quality
C. Company History
Brice
A Price - Quality
B. Price - Negotationiquote
= Actual Price
Performance
A Technical Abiity
8. Capabiity
C. Technical Assistance
Rating system: Very Good 5 Supplier is rated as appropriate.
Good 4 Only applicable blocks as deermined by
Average 3 the VP OP are rated.
Poor 2
Very Poor 1 Quality ilem A, Price lem A and
Negative 0 Parformance ilem B are requsite.

Take the total points from aach rated block and dvide by the bl blocks rated for he suppler.

Total Points from Blocks / Total Blocks Raled =

Must be > 2. if < or = 2, suppler development
must be considared.

Source: SampleForms - 10+ Sample Supplier Evaluation Form
https://www.sampleforms.com/supplier-evaluation-form.html

www.build4scale.org
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Supplier Negotiation

Common mistakes and misconceptions

[JIncomplete understanding of supplier negotiation options
[JFailure to develop a supplier negotiation strategy
CJLimited knowledge of procurement terms

CIFailure to estimate cost of current components

[1Not accounting for ownership of tooling

[JAssuming suppliers are going to pay for tooling to make your
part

[INot having sufficient financial resources to initiate processes
with suppliers and manufacturers

—You need heavy project deposits to pay for raw materials and
tooling to initiate the job

[1Overlooking areas of mutual gain between you and the supplier
Supplier Relations and Partnerships
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Supplier Negotiation

Best practices

[1Develop a supplier negotiation strategy before quotes come in!

[JCalculate the effects of alternative procurement terms (e.g.,
volume, delivery time, quality yields)

[1Develop clear ownership of quality issues (e.g., product yield,
failures), specifically manufacturing failure versus design failure
responsibility

[JAccurately estimate cost of each component to ensure that
suppliers are not over-charging for their services

Supplier Relations and Partnerships
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Supplier Negotiation

Best practices (cont.)

[JEnsure ownership terms on tooling and manufacturing process
innovation is covered (you, them, or shared)

[1Develop supplier contracting documentation ahead of time (e.g.,
service agreement, purchase orders, payment terms and
conditions)

[JExplore areas of mutual gain
—Can subcontractors provide services in the form of equity,
debt, or supplier exclusivity?
—Are there incentives | can offer for performance, quality, or
delivery timing?
—WHhat are the must-haves in a supplier contract?
—Consider revenue sharing and buyback contracts based on

performance
Supplier Relations and Partnerships
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Supplier Negotiation

Develop a scoring matrix for evaluation

Supplier's Success
Critieria

Total Cost Impact to

Supply Manager
(1 - 5 scale, 5 = high)

Perceived Value
With Supplier
(1 -3 scale, 5 = high)

Net Concession Value

(in rank order of impact)

Registered to ISO 9001

Registered to ISO 14001

Documented Internal Audits

Established Objectives and
Improvements Programs
Cost Reduction Program
. Preservation of Product
Us‘ng wply m nage' 8 Stock Rotation for Shelf Life
company name as a 1 5 4 Cosomer ottt o
reference in advertising -
Payment terms of Net 10 1 4.5 3.5 e
Use of Finite Element Analysis
:2, :\:::el:g and Rapid
Initial payment received by Falr Hoda wi Elec A
ond O' uarter, a md f Design Validation Test Plans
i :‘ e g 15 5 3.5 B Vot
h my est
p‘ uc ® Test Lab (or suppler lab)
;rxﬂct Specification vs. Test
'S
Weekly forecast updates Lol
provided to supplier to 15 a 25
optimize inventory " 1
requirements o
Tool Construction Capabilities
Limitation of llabdlty Production Part Approval Process
Supplier Management
capped to contract value 4 5 1 e g
for direct damages Evaluaton of Supplier
Condition
Owmership of new IP Inbosction i Toet Deta
Control of Nonconforming Product
dOWk’pmts 5 4 -1 Use of Lean Manufacturing & 55
Total
Grand Total

Note: info enlarged on next three slides

www.build4scale.org
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Supplier Negotiation

Develop a scoring matrix for evaluation (cont.)

Using supply manager’s
company name as a 1 5 4
reference In advertising

Payment terms of Net 10 1 4.5 3.5

Initial payment recelved by
end of quarter, ahead of
product delivery 1.5 5 3.5

Supplier Relations and Partnerships
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Supplier Negotiation

Develop a scoring matrix for evaluation (cont.)

Attribute Value Supplier “A” Supplier “B"” Supplier “C"
Registered to I1SO 9001 10 10 10 0
Registered to ISO 14001 S S 0
Documented Internal Audits 2
Established Objectives and 30 15 20 25
Improvements Programs
Cost Reduction Program 30 15 15 20
Preservation of Product 20 15 15 15
Stock Rotation for Shelf Life 15 15 1" 0
Customer Notification of 30 25 15
Changes 1o Product and
Processes

Total 146 103 89 67

| P
Supplier Relations and Partnerships
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Supply Chain Risk

Common mistakes and misconceptions

. N _—
O |gn9rmg global and. o ENVIRONMENT
regional supply chain < Government
. . . . Z ! Regulations,
Cd paCIty |ImltatIOnS (2 — Security, Customs, ——
_ W DEMAND Tariffs & Quotas SUPPLY
n Re|y|ng on one ﬁ : Uncertainty Ethics Lead times,
. . HH . | ithin the lead time, liability,
supplier; failing to line | Qo g “Visibilty,
H 1 markdown IPR leakage,
up multlple’:c sources for : Ny / s o0
components - =
I — RISK —
[1Custom product design PROCESS + CONTROL
. . | F ting, EXPOSURE C ication,
limits the number of N Flow control, Contracts, IPR,
. . D tation, o—— Organization,
Supphers avallable <Z( | I(T)Ci:rtz:jr:a?i;? — Crg:lrslzi:nlfg
[1Relying on one supplier & | = CONTINGENCY S
or sole-source S Back up, Savety
suppliers ! oo
A\ 4

Supplier Relations and Partnerships

WWW.bUi|d4SCa|e.Org U.S. DEPARTMENT OF ENERGY ¢ OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY



Supply Chain Risk

Common mistakes and misconceptions (cont.)

AT
ENVIRONMENT

Government

Regulations,
Security, Customs,
DEMAND Tariffs & Quotas SUPPLY

CJAllowing suppliers to
control tooling and
components drawings

EXTERNAL

[JPoor supplier Uncertainty shlcs Lead times,
. within the lead time, unreliability,
documentation and i and visibilty,
H markdown IPR leakage,
parts traCIng managen‘:vent VULNERABILITY ethics

—— RISK TT—
PROCESS + CONTROL
EXPOSURE

low-cost supplier
without carefully
evaluating quality

Forecasting, Communication,
Flow control, Contracts, IPR,

Documentation, grm—y Organization,

IT integration, MITIGATION/ Compliance,

Costing CONTINGENCY KPIs

CITrying to bleed your
suppliers of margin

Planning,
Back up, Safety
cover, Disposal
channel

INTERNAL

A
[JAlways selecting the I
v

If they fail, you fail!

Supplier Relations and Partnerships
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Supply Chain Risk

Understand your position in the supply chain

My Company

Supplier Relations and Partnerships
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Supply Chain Risk

Understand your risk in the supply chain

My Supplier My Supplier My Company

1
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Supply Chain Risk Assessment

Example — Risk categories

- Influence, alignment, information,
sharing
- ‘ Quality, delivery, capability, service

— Human resources y Turnover, union issues, pay, position
v,

Supply chain a Market power, information visibility,
disruption J concentration, disruption potential
. . ize, ilization, italization,
— Financial health 5 > e-ass.e.t utilization, capitalizatio
) profitability
Market dynamics, mergers,
disasters, transportation, regulatory
issues

Supplier Relations and Partnerships
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Supply Chain Risk Assessment

Example
Inherent Risk Analysis & Existing Controls,
Risk Descrioti Risk Informati Evaluation Treatment Plans
S esc on SK Intormation s
pt : Risk Type |Internal/External Impact Risk Category
(event/scenario) Variables (people, assets, revenue, | Likelihood | EXSHM8 Control
production loss, environment, Description
reputation, compliance)
Product Failure - e RO AT, sy Defect Percentage S Not likely | Quality Control and
Technical P Identified (<10%) Assurance Process
A Preventive
ignifi Not likel
I et breakc?owns Operational Internal fieponen Critical e Maintenance
of plant & machinery Breakdowns (<10%)
Process
Inadequate future ; Demand vs. Supply : Not likely Appropriate
capacity creation RHeteRic Il Gap High (<10%) planning/forecast
Delayed availability or Oberational Internal and Reported Critical Not likely |Project Planning and
unavailability of supplies P external Unavailabilities (<10%) Management

Supplier Relations and Partnerships
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Supply Chain Risk Assessment

Exercise

Module 5A: Supplier Partnerships
Workshop Exercise

Supply Chain Risk Assessment
Worksheet

Inherent Risk Evaluation

Control/Treatment Plan

Risk Description

Risk Type

Internal/External

Risk Information Variables

Impact Risk Category

Risk Impact Severity

Likelihood

Control Description

Contingency Plan




Intellectual Property Protection

Common mistakes and misconceptions

How do | ensure my technology is protected?
[1Not signing non-disclosure agreements (NDA) with suppliers
[1Not disclosing existing patents

[JFailure to recognize that unique unprotected technology is
already embedded in your existing design and manufacturing
processes
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Intellectual Property Protection

Common mistakes and misconceptions (cont.)

[JUnderestimating the value of the manufacturing process as a
unique technology that needs to be protected

CJUnderestimating the value of “know-how” in the manufacturing
process that, if not shared by the supplier, could jeopardize your
company'’s future product improvements

CJAllowing your supplier to own critical manufacturing process IP
or know-how of your product that prohibits your company from
upgrading future product versions or scaling your process
without their blessing and commitment
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Intellectual Property Protection

Best practices

[J1Secure NDAs with suppliers

[JFence-in your IP by adding all unique manufacturing and
assembly process concepts

CIFile for all potential patents before providing a supplier with the
product data/files
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Intellectual Property Protection

Best practices (cont.)

JInclude wording in contracts with suppliers that all unique
design, tooling, and manufacturing processes developed during
the course of development and supply will be your property

COWhen a supplier brings a uniqgue process that supports your
product, consider sharing IP or a joint development agreement
(JDA)

C11f a supplier is offering the only option for a unique material,
component, or manufacturing process that is core to your IP,
consider providing equity in your company in exchange for
exclusive supply as a way to make the supplier equally vested in
the commercial success of your company
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Resources

CIMForesight Report: Manufacturing 101 An Education and

Training Curriculum for Hardware Entrepreneurs:
www.mforesight.org

[JQutsourcing, Wikipedia:
https://en.wikipedia.org/wiki/Outsourcing

[11-Corps @ NIH — Pivoting the Curriculum, Steve Blank (blogsite),

2014: https://steveblank.com/2014/06/26/i-corps-nih-pivoting-the-
curriculum/

[JNextEnergy and University of Michigan Center for

Entrepreneurship I-Corps Energy and Transportation:
https://nextenergy.org/icorps/
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