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Technology Entrepreneurship

Entrepreneurship for and in
Chemistry-Related Enterprises

MODULE 10
Basics in Financial Understanding

Failures for Firm Foundations

Get a good handle on the competitive (cf. 10.38)
ervironment that the business will face;

"know" the market (intelligencel)

Deficiencias in

Financing

Information

Qualification (ungualified employees)
Planning

Wis-a-vis customers
and stakeholders;
metrics (|

Finanzierungs-
mingel Informations-
defizite

Family Problems
Firm Performance
Other

External
Factors, 2.0,

Qualifikations-
méngel| Planungs-
mingel

Familien-
probleme

Betriebs-
leistung

Hubere

Einfliisse

Qualle: Bundesminizterium firlirschatt (BRI

« “Financing issues” occur
— on startup formation (e.g. undercapitalization)

— at the earliest, most vuinerable stage of development and its
cha e into “normal” survival mode or (even extraordlnarﬁ)
- running out of cash, lack of purchase orders, lack of
payment by customers) - Planning pays!
— Financial management
Copyright'. Runge-2008 10.2

Poor Location




Technology Entrepreneurship

Key Questions

Vital questions to any entrepreneur at any
stage in the development of a company

—How much money does my venture need?
—When is it needed?

—Where and from whom can it be raised?
—How long will it last?

—How should this process be orchestrated
and managed (short-term and long-term;
operational and strategic)?

Copyright Wy, Runge-2008 10.3

Startup: Financial Plan and Financing

Financial Plan

Analyses of the Reve
Business Activities, p '?ues::'::m’ Results
Model Processes and Plreml_s es e

Objects anning

Business Plan
Time Frame: 2-3 Years

Checking, Controlling and Leading l
Year after Launch Controlling Financials Financing
, . the Startup
1 Monthly Financial
2 Manthly, guarterly {only Management
rmanthly for "prablems™ Further
3 Monthly, quarterly, for | "7 TTTTTTTTTTT Financings
growth \ g
Copyright Wy, Runge-2008 10.4




Technology Entrepreneurship

Financial Planning - Components

For the Founder: Determining the economic potential of the hew venture

For research-based

personnel is usually =50%

Rpéagmgs startups cost for
FINANCIALS — Personnel
Planning General Expenses
Cost of Revenues (Operations)
— Investments

Financing Planning Documents:

+  Sales/Revenues Forecast

+  Expenses/iCosts Forecast

* Income and Cash Flow Forecasts
+  Balance Sheet

Copyright W, Runge-2008

For an Investor:

.

Met Interest
Expenses

(Amortization)

Income Tax

Demonstrate the potential return

Ref. Runge, p. 636; p. B37, Table 11118

10.9

Four Steps to Building a Financial Plan

1. Revenues/sales forecast (from revenues model)

+ Timeframe - two or three years.

+ Assumption about revenues/sales (per customer, number of customers) and

growth rate of revenuesisales.

+ Calculation of the revenuesisales forecast,

2. ExpensesiCosts Forecast

+ Assumption about the costs of doing business in the specified time frame.
+ Calculation of the costs associated with the projected revenuesisales of step 1.

3. Income and Cash Flow Forecasts

+ Assumption about the timing of cash receivables and payables specified in the

time frame.

costs an a monthly basis over the timeframe.

Calculation of the income and cash flow associated with the projected sales and

4. Balance sheet

+ Assumptions about the starting value of cash and assets.
+ Calculated based onthe income and cash flows from step 3.

Copyright W, Runge-2008

Ref. Dorf & Byers, p. 381, Tahle 17.1




Technology Entrepreneurship 4

Needed Money to Launch a (Chemical) NTBF:

Estimating “Standard” Expense Items
* Properties and Activities (“Activity-Based Costings™ ABC?)
Expenses that virtually all businesses must incur:
“Pre-Startup”

« Contract services (ad hoc; lawyer/attorney, tax consultant, business
consultant, intelligence/market research service, manager ...

« License-in upfront payment (?)

Startup (Assuming rented “rooms” rather than purchased facilities)
« Labor (permanent employees) according to activity; contract labor
Management & Administration (“Overhead"?)

» Office space rental (including 1&CT?)

» Office materials & supplies; office equipment {el., fax, PCs,
desks/chairs, cabinets etc.) — purchase?

»  Communication (tel ffax, copier, etc. PC network)

+ Maintenance — extra fees? (office, computerinetwork Infrastructure)
« Ulilities (electricity, heating/air conditioning, water)

» Outsourced activities (e.g. accounting)

Marketing & Sales
Promotion (set up and maintain a Web site; ads, exhibitions etc.)

Copyright V. Runge-2008 107

Needed Money to Launch a Chemical NTBF:
Estimating “Special”’ Expense Items

Lab and Production-Specific Iltems | Activities and Needed Services

+ Lab space rental (incl. special » License-in expenses (?)
room renting, e.g. clean room; - Special instrument usage rental
waste disposal) - Patent and trademark registration
- Water su/evayfdlsposal and maintenance
(process/waste water; special

« Regulatory work/ffees (?)

« Travel (Customers; Courses,
Conferences, Exhibitions)

« Contract services (lawyers;

purity—grade water; e.g. pharma)
+ Lab materials & supplies
» Lab equipment and instruments

. Special workstations for lab (7) accountants, patent at orney
+  “Production facilities” license-out; aﬂance agreements)
» Maintenance (lab and “factory”; » Outside Research Services
incl. instrument services) (analytical; computerization)
+ Warehouse (e.g. for raw material) | + Information & Intelligence
or factory space rental Services (technical, business
- Machinery and equipment rental/ information — literature/fpatents,
lease for production computer-based; databases)

Maote: if you provide technical service, travel and phone costwill be high;
where to put — R&D, Sales, Overhead?
Copyright Wy, Runge-2008 10.8




Technology Entrepreneurship

Non-Financial Resources —
Crucial to Success of a New Venture

+ Partners — Team: help one another access capital,
spread the workload, share the risk, and furnish
expertise (- and “soul mates”, to keep you “warm”)

+ Top “management teams” - affect company image,
develop long-term plans, support daily activities, and
create information networks; for company growth

+ Advisory boards - provide expertise about a variety of
specific business matters and pass judgment on new
ideas (can initiate networking)

+ Networks - create social capital, competitive advantage

Must

— acknowledge one another’s talents
— learn to trust each other

— listen to one another

— communicate honestly

Copyright Wy, Runge-2008 109

Areas for Entrepreneurs and “Adjuncts”

< Founder(s) Adjuncts
Advisory Board - Consultants,
- Specialists
Technology (Science) (e.g. Lawyers,
! | Tax consultant),
| : - IT Specialist,
Idea Opportunity - Coaches
Technology ,, Financing,
. Firm Financial Planning
Networking Foundation
Location Legal Form of Firm

(What about your Incubator?)

Copyright W, Runge-2008 1010




Technology Entrepreneurship

Elaborating Key Accounting Relationships (1)

+ Management accounting (confidential; for control) vs.
legal accounting (comply with jurisdictional tax regulations)

« Accounting procedures basically refer to “tangibles”
« Main accounting documents and financial analysis

— Balance Sheet Gewinn- und Yerlustechnung
— Income and Loss Statement (Statement of Operations)

— Statement of Cash Flows Kapitalflussrechnung

Bilanz The Balance
A Picture of the Current Situation ("Moment”)

Declining
value of

What we have (own) |  Fropery CAPITAL D ation

What we do Activity APENSES Costs

(Fixed, Variable)
Copyright ¥, Runge-2008 1011

Elaborating Key Accounting Relationships (2)

Einnahmen Revenues (Salas) Cosf-of-Revenues (Salas)
When we get paid ~ /msatzeriise AufwendungenfAusgahben
for a product, Income Expenses
service... When we pay for

\—‘ something...

A starting point for

tracking firm Assets Liabilifies

developm. offen offen
over generate . n oerees  GlERErGi
fime Assets jone | Liabilities cpenses

O The value of
//_. anything we

The value of purchase Homow,
anything we owrn. ., owe ..

how we finance i
what we have Aletiva Passiv’a\\‘_‘_,/

Copyright . Runge-2008 Yerhindlichkeiten 1012




Technology Entrepreneurship 7

Assefts and Liabilities

Yermdgenswerte o
» Assets can be splitinto
— Fixed Assels Anlagevermdgen
(land, buildings, plants, machinery, equipment, instruments etc.)
— Current Assels (Iitltjid in less than a year) Urmlaufvermagen
(cash, inventories; Accounts Receivable)

Dekitorer-  Accounts Receivable reflected bB“Da s Sales Qutstanding’
konto, (DSO = (Receivables / Sales ) * aysj); has cash flow impact

Forderungen, Aukenstandes DS0 - durchschnittiche Zahlungsziel

* Llabllltles can be Sp"t intO kurzfristige werbindlichkeiten

— Current Liabilities (payable in less than a year) Kreditarenkanto
(Accounts Payable, short-term loans) Fallige Rechnungen

— Long-Temn Liabilities
Bonds issued/long-term loans

— Equity (“owned" by the shareholder)

+ Capital
+ Retained Earnings Micht ausgeschittete Errage
+ Capital Surplus Kapitalricklage

Copyright Wy, Runge-2008 1013

A Firm’s Accounting vs. Market Value:
Intangible Assets

« Accounting Value (Book Value from Balance) =
Total Assets — [Intangible Assets (e.g. Licenses) + Liabilities]

Market Value is different from Book Value!!!

» Value of “Intangible Assets” (“imputed value”).=
[Market Value (Price) — Book Value] + “Book Intangibles”
« Equity: Ownership (value) of a publicly traded company is
divided in certificates called “common shares” Starnmaktien
+ Market Capitalization (public stock company) =
Share Price * Number of Common Shares Outstanding

+ Firm Value indicators of a firm for stockholders:

— Earnings Per Common Share (EPS) =
Net Income / Common Shares

- Price Earnings Ratio (P/E) = (Market Price / Earnings) Per Share

Copyright Wy, Runge-2008 Fef Runde, p. 233, 234, 337, 658, 682 1014




Technology Entrepreneurship 8

Some Accounting Principles

« Basic Accounting formula (for the balance):

Assets = Liabilities + Equity
Werte = Verhindlichkeiten + Eigentimerermagen
- —
What the company owns How the ownership of assets was financed
(By third parties or by the owners)

Accounting items are classified into “accounts™  konto
according to their nature (such as “salary &

fringes”, “depreciation”, "accounts payable” efc.

cf. 10.7, 10.8), translated into monetary units, and
organized in statements (- profit elements and cost
elements — profit center and cost center)

Accruals (accounting iterms constituting the difference between earnings and cash from operations)
Copyright Wy, Runge-2008 1015

n 113

Devaluations over Time

+ Capital ("Money is worth more the sooner i is received.”)
— Inflation
— Currency Exchange Rate (decrease orincrease of value)
+ Property
— The declining value of a fixed asset over a given period of time is
taken into account through “depreciation”
+ Depreciation — rate depends on
— Estimated useful life
— Estimated resale value
— What is common
Different methods (to be acce ted tax authority): straight line (5
ears: 1/5, 1/5, 15, 155, 1:‘55 ouble declining balance (DDB) -
asis: 1+2+3+4+5=15 — 5/15, 4/15, 3/15, 2/15, 1/15,
DDB considers that devaluation is grearer at earfiertime of use
+ Depreciation influences the profit before tax, and
therefore the amount of taxes to be paid
(= cash flow impact!)
« Net Property: cost of property minus depreciation
Mettovermdgenswerte

Copyright W, Runge-2008 Ref Runge, p. 878, 877 10.16




Technology Entrepreneurship 9
Income (Profit and Loss) Statement
+ Reports the economic results of a company over atime period. Shows the
business financial activity over a period of time (monthly, annually).
Itis a moving picture showing what has happened In vour business and is
an excellent tool for tracking and assessing your business.
Income Statement of NG Corp. — Year 2007 $
=Revenues Performance Metrics:
+ Sales (of products) «  Return on Sales
+ Licenses ROS =
+ Contractual services (etc.) Met lncome ! Sales
- Cost of Revenue .
= Gross Profit (cf. “Gross Margin ”) * Gross Margin (%] =
. Gross Profit f Sales
e, - Sales and Marketing
10.4; - General & Adrministrative - EBITDA:
10.5) - Research & Development Earnings Before
- Depreciation Interest., T_axes,
- Amartization Depreciation &
= Operating Income (EBIT) Amortization
+ Interest Income (Expense) net + EBIT:
= Net Income before Taxes Revenues — Operating
- Income Tax Provision Expenses
- Extraordinary ltems
= Net Income (Profit) (Umsatzkostenverfahren)
Copyright ¥, Runge-2008 1017
Gewinn- und Verlustrechnung EUR EUR Nanogate AG
1. Umssgzerlise e | Geschidftsbericht 2006
i :"'1';“':::-'1':‘”:';:::.':“f“‘" e 423.345,45 * Personalkosten:
3. sonstige betrichliche Ertrige 546.971,25 2449 TEUR
Raumkosten:
436 TEUR
Dl Rechts- und
T Beratungskosten sowie
Ahschiuss- und
552278 Prifungskosten:
283 TEUR
«  Werbe- und Reisekosten:
52268876 286 TEUR
o Geelse - Patentkosten & Lizenz-
9. Zinsen und shalich pniien gebiihren: 193 TELUR
ernchmen EUR 15.960.00 Abschreibungen:
|||I|-.|;||.l_;L. it 1LOBE.045 90 523 TEUR

124,563, 20

1.506.226,44

Copyright Wy, Runge-2008

DSO: 19 Tage (Z006],
33Tage (2003)

« EBIT: 1.020 TEUR
EBIT Rendite (bzgl.
Konzernumsatz): 13%

-1.381.663.24
976,82
«204,594,16
-41.922,52

336,516 68

336,516, 68

(Gesarntkostenverfahren)
1018




Technology Entrepreneurship 10

Tracking Operations: Nanophase Technologies

* The entire focus of Nanophase (slide 5.24) is nanotechnology, with two
distinct and patented processes for the preparation and commercial .
manufacturing of nanopowder melal oxides, i e. Aluminum Oxide, Zinc Oxide,
Cerum Oxide, Titanium Dioxide, and several others.

+  Manophase has worldwide mutually exciusive relationshins with BASF forihe

supply of zine axide into sunscreen applications. Altana AG has a stake init.
Years Ended December 31,

2007 2006 2005 2004 2003
Statement of Operations Data:
Product revenue 211,766,565 L8.612.705 6,444 444 £4 850,313
Other revenue 442,543 378,13 3 366,348
Totalrevenue .. ..o 12,209,108 8,990,838 6,80 5,446,661
Cost of revenne _ 90 T 07 5 e __ 5205 065
Gross profit 3176921 1 131 974,138 241,596
Research and development expense 1,773,565 2,127,862 1934 528 1,906,791
Selling, general and admumstranve
EXPENSE e 5427863 5,302,836 4422011 4,095 877
Lease accountng adjustment - - 279810 - -
Loss from operanons (4.024,507) (3497.567)  (3.662.161) (6.207987) (5.761.071)
ERET st EODCOME < .o meem eceem e ceem e 661,512 366,701 205935 171,582 67,992
lurerest expense (154,515) (52469 (50,273) (74277 (109 889
Orher, net (73.660) 5.505 32,838 {306.273) 5319
Provision for income taxes ............ - - - (30000 (30.000)
Net loss $(3.591L1700 ${5.177.8300 S(5383611) S(6446955) S(5.827.650)
Net loss per share-basic and diluted 5 018 % (028 % (030 & (037 % (038
Weighted average member of basic and
diluted common shares outstanding 20038 868 18 344 334 17,937 633 17,266 22 15,391 537

"Cost of revenue generally includes costs assocated with cormmercial production and custamer development
arrangements.”, p. 27; ©0OGE - Source: hitp fhwwaw nanophase comfpdifMNanophaseAnnualRepaont_2006 pdf

Copyright ¥, Runge-2008 Ref. Runge, p. 547 1018

A Balance Sheet Model (1): Start of a Business

+  Founder Wolfgang Runge - Establish the MTEF with name: NanoSurf

+  The opportunify. seling special nano-structured rare metal oxides (e}
to plastics processors to improve surface properties

+ The firm needs; raw materials to produce the nano particles;
“production” is possible ina "mini-plant” {of incubator, no cost for use)

Balance Sheet

ASSETS |LIABILITIES
0 0
TOTAL 0 0

Every transaction affects the balance sheet!
+  Wolfgang invests €5,000 cash in the firm and receives (formally) shares.
Balance Sheet (in EUR)

ASSETS LIABILITIES
Cash 5,000 Capital 5,000
Total 5,000 Total 5,000

Copyright V. Runge-2008

10.20




Technology Entrepreneurship 11
A Balance Sheet Model (2): Making Profit
+  Wolfgang goes to a raw material supplier to purchase the crude rare metal
oxides 1,000 kg for €5 000 (£5/kg)
+ Balance total unchanged: one asset (cash) replaced by another (Mel)
Balance Sheet (in EUR)
ASSETS LIABILITIES
MeO 5,000 Capital 5,000
Total 5,000 Total 5,000
+ Wolfgang succeads in selliing 800 kg nano-structured MeO for a price of
£10/kg (all production cost covered by incubator)
+  The remaining 200 kg MeO are stored in the warehouse {"inventories”)
Balance Sheet (in EUR}
ASSETS LIABILITIES
MeO 1,000 Capital 5,000
Cash 8,000 Profit 4,000
Total 9,000 Total 9,000
Copyright V. Runge-2008 10021

A Balance Sheet Model (3): Investing

Wolfgang buys a machine that weighs and packages the nano-MeO
including putting a printed label on it which costs €7,000.

Profit is not affected!

Balance Sheet (in EUR)

ASSETS LIABILITIES
MeO 1,000 Capital 5,000
Cash 1,000 Profit 4 000
Question: Buy ar -
Rent or Lease? | Machine 7,000
Total 9,000 Total 9,000

Wolfgang met a guy from a large plastics processor and succeeded
in capturing a very good contract to sell his nano products.

His problem: he needs cash

Therefore, he contacts a bank, and borrows €5,000
(shor-term loan with 10% interest)

Copyright W, Runge-2008 10.22




Technology Entrepreneurship

12

A Balance Sheet Model (4): Borrow for Expansion

Balance Sheet (in EUR)

ASSETS LIABILITIES
MeO 1,000 Capital 5,000
Cash 6,000 Profit 4.000
Machine 7,000 Loan 5,000
Total 14,000 Total 14,000

Wolfgang buys again 1,000 kg rare metal oxides for €5,000
Balance Sheet (in EUR)

ASSETS LIABILITIES
MeQO 6,000 Capital 5,000
Cash 1,000 Profit 4,000
Machine 7,000 Loan 5,000
Total 14,000 Total 14,000

Copyright W, Runge-2008

10.23

A Balance Sheet Model (5): Increase Sales

ASSETS LIABILITIES
MeO 2,000 Capital 5,000
Cash 9,000 Profit 8,000
Machine 7,000 Loan 5,000
Total 18,000 | Total 18,000

Copyright W, Runge-2003

Wolfgang succeeds again in selling 800 kg MeOQ for a price of €10/kg
Balance Sheet (in EUR)

However, preparing the next production run Wolfgang damages
slightly the machine.

The machine producer estimates that the machine is now worth only
€6,000.
Wolfgang decides to depreciate the machine with €1,000.

1024




Technology Entrepreneurship 13
A Balance Sheet Model (6): Asset Devaluation
Balance Sheet (in EUR}
ASSETS LIABILITIES
MeO 2,000 |Capital 5,000
Machine: 7,000 Profit 7,000 EBIT
Deprec. :- 1,000 6,000
Cash 9,000 Loan 5,000
Total 17,000 | Total 17,000
+ Depreciation does not affect the cash position (no cash cost)
+ However, depreciation reduces the profit.
+ After the last fransaction (end of reporting period) Wolfgang pays
back the loan of €5,000 plus
— Interest of 10%
+ and pays
— Taxes [30%)
Copyright'. Runge-2008 10.25

A Balance Sheet Model (7): Profit After Tax

Balance Sheet (in EUR)

ASSETS LIABILITIES
MeO 2,000 Capital 5,000
Machine: 7,000 Profit: 7000 4400
Deprec. :- 1,000 6,000 Tax: -2,100
Cash 1,400 Interest: -500
Loan -
Total 9,400 Total 9,400

« Cashis a component of a business' net working capital and is its
most liquid current asset.

» Working Capital: measure of the amout of cash available in the
shortferm; also, an indication of the funds needed to operate within
a given business size (and time)

« Net working capital is the difference between a business' current
assets and its current liabilities (cf. 10.13).

Copyright ¥, Runge-2008 10.26




Technology Entrepreneurship 14

Format for a Balance Sheet

Balance Sheet: ABC Corp., 31 December 200x

Current Cash and
equivalents Current Accounts
mu . Accounts receivable liabilities A e
(liquid in less I {payable in less s
than a year) nventories than a year) Short-term debt
Property, plant, and
Fixed cqut " (minus Long-term Bonds issued
assets prae liabilities Bank 1
depreciation) ank Joans
Intangibles (minus Common stock
Other depreciation) Shareholders’ "
assets it Additional paid-in capital
Investment securities equity Retained earnings '

Total assets = total liabilities + shareholders’ equity

Copyright'. Runge-2003 Ref, Dorf & Byers, p. 392, Figure 17.4 10.27

Bilanz 2006 Nanogate AG
Bilanzsumme: 19.315 TEUR; Eigenkapital 17.450; Eigenkapitalguote: 890.0%

Adri 54,12 2006
EUR EUR EUR EUR

A Aufwosdungm far dic lngangeetnng A HEigeakspil
dis Garahafeberrichs 36 520,00 L Cereihneres Kapinl 1S, 00
- Bodingtes Kapiel von EUR 15000000 -
B Anlapevermigen 1. Kaplaal risck bage 14767 6T
I Immsicriclle Vermapmagogeratinde T Konemnishsefchibeing AIEAI6.68
I Sofrwar T IV, Augheichiposten fae A e il ascdrerr Cowllichadier [RIET2T 0
L. Licensen, Marken und Pacmmchic PRTLT] AL 00
3, Coschifn odor Famment 2OTATTIIN | ROSAE26IS
B Pockullangm
e A nlsgen und baschins HIAThAL someige Rickaelluagm 475000
L andeer Anlsgen, Bearichn: usd
Gencbifomaninusg T 1690854 €. Verbdadlichkeiien
Vo gebesnene A naabbinges SRR (LS b Wersndlichkemen prgenidm Kasdisinuinanm IEEETR
1L Finsnraaligen 2. eduhene Ansshlurges sl Besdlungen AR
Bacriligungea LORLIEL S 3. Werbindlichkoien aus Lickrangen sad Lesungen STLWATS
5.0030.235.57 i, Versndlichkeisen pepeniibe vedbusdmen
€. Vmlaufrermagon Unecinchanen B0.53
I Verriw 5, sonmmige Verbindlichkainm 4 20 (NIRRT
1. Roh-, Hilfs xund Bk HRA38,19
undoitige Lanugs e 1800859 13, Rechimgbgrenaungpontin 1881 9.00
1. ferrige Erzcugn HATRST TIZATLI
1. Fordirungen sad sansipe Virmsgomigegsninands
1. Poalerungen ma Lickrusgen und Leisrangen WO
. Foaerungea gogen wrbundme Unorrnchmen 255408
b Foslerungen gegen Usoradhmen. min denm
din Bercliguagvechilins besteht ZILAERTS
A il Ve i g il e [t ETMRAS
L Kasscnbruasd. Guihaben bei Krrdiginiwon
s Sbcka 1285T.T 2R
H2ITHLEE
12, Hen b wigibegrs nm rgguimten R1L102.50
L S B LIS 3. TG

Copyright V. Runge-2008 10.28
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Profit versus Cash Flow

« Selling is the ultimate hasis for survival (and growth) of the NTBF

+ While sales may have been secured and goods delivered, the relafed
pavmenis may be deferred as a result of giving credit fo the cusiomer.

At the same time, payments must be made to suppliers, staff etc., new
equipment may have to be purchased etc. When planning the short- or
long-term funding requirements of a business, itis more imoorant fo

forecast the likehy cash requiremenis than the projected profifabliify etc.

Two distinctly different concepts:

+  Profifis created by accounting convenfions and include non-cash ifems,
such as depreciation; the difference between sales and costs within a
specified period, is a vital indicator of the performance of 8 busingss.

+ A Cash Flow shows the amount of money coming into the husiness
(cash in-flow) and going out of the business (cash out-flow).

A Cash Flow Statementis an analysis of the fiming of cash recelpis and
cash disbursaments over g specific e period. It tells us how much cash is
avallable in a husingss o keap the busingss running - the actual cash flow

+ The working capital cash conversion cycle - also often called the cash flow
cvela - 15 the length of time between the payment of what a business owes -
- payables - and the collection of what a business is owed - receivables

Copyright ¥, Runge-2008 10.29

Cash Flow lllustrated

+ |s all streams of money that go in and out of the firm

* IN: All receipts, like:

Payment made by customers

Divestments (“Verkdufe™)

Bank loans

(For stock companies: new shares subscription)

+ OUT: All payments, like

Salaries (and employee benefits, rewards etc.)
Payment to raw material and utilties suppliers
Rent/lease payments (rooms, equipment; facilties)
Returns to banks

Investments (“Ank&ufe”)

Taxes

Net Cash Flow: = IN- OQUT

Copyright Wy, Runge-2008 10,20




Technology Entrepreneurship 16

Cash Flow: Emphases

+ Working capital management is primarily concerned with the dav-to-day
operalions rather than long-term busingss decisions.

Components of Working Capital:

—{ Cash

Accounts Receivable Receivable canversion period (RCP) is the time between
the =ale of the final product on credit and cash receipts
for the accounts receivahle (cf. DS0)

Accounts payame FPayahle deferral period (FDP) is the time hetween the
purchase of raw material on credit and cash payments

for the resulting accounts payable.

Inventories Inventory conversion period (ICP) refers to the lenagth of
time hetween purchase of raw material, production of
the goods orsendice, and the sale ofthe finished product

Accrued wages and taxes Jsing maney fram the time iterns are collected orwark is
performed until payments are made {for regular pay-

ments; e.g. Social Security and income taxes),
— Marketable securities Extra money (shaf-term loan to others)

AaUoWw Bxs op

Liquidity ratios: measure the ability to meet short-term financial obligations
Current Ratio: Current Assets / Current Liabilties

Acid-Test: {Cash + Accounts Receivabhle) / Current Liabiltties
Copyright'. Runge-2008 10.31

Conclusions for Giving or
Receiving Credit

1. Accounts Receivable (giving credit or
late payment by customers) are assets of
the company and must be financed

2. Accounts Payable are a way of financing
the company’s assets

Copyright Wy, Runge-2008 1032
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Kapitalflussrechnung 2006 Nanogate AG

wor uBerordent lichan Posten)
Anlagevermbpens und auf aktivieree
waung des Geschifuberrichs

Preiodenerpebais

Abschrelbungen aof Cegen:

ndungen fir &

Abnahie det Vo
sowie ande

Aletiva, die nlche der Investitons. oder Finanzierungsainghsit
et sy sind

Abnatime der Verbindli chkeiten am Listerungen mnd Leismngen sowie
ansderer Pasabvn, die mich der Investinions- oder Financicrungsiinighe
auzsordmen sind

Cash Flow aus laufendes Coeschafitstsigheia

Einzahlsngem aus Abgingm von Geprmtinden des Anliprermigens

Aunmahlungen fir Investtonen in das Sachanligereamigen

Auzahlungee for Inve dssimmasriolle Anlsgevemigen

¥
Auszahlungen fiir Inveititio

1 in das Finanzankbgevermégen
Cashi Flow aus Tnvestithonstatighelt

Einzahlungen aus Kapitalerhshung { gekizt um Transaktion skosen)™
Ausahlungen aus der Tikgung von Krediten
Cash Flow ais Finaszlerangst Mgkl

Lahlungswirksame Yerinderung des Finanz mitvelfonds
Finanemirrelfords am Anfang der Periode

Finanrmirvelfonds am Eade der Pesiode 2

Copyright ¥, Runge-2008

+  The Siatemeni of Cash

TEUR

1087 Flows reports cash
receipts an Jjayments
23 ovar a perio separatlng
o operaﬂona investing
' and financing activities
'« SZalesin Germany: 87%
B . DSO 19 Tage (2006),
LTS 33Tage (2005)
a+ Capital from IPO {Initial
= Fublic Offering) —
2 Erds aus BEdrsengang:
M230 TEUR
i (}cf.grospectus, slide
I.348 1 II
'1 + Cash for stockholders
ol *Earnings per Comman
11625 Share (EPS:I

1233 Ergebnis je Aktie (2006) -
0.71 Euro

10.33

Performance Measures for Startups and NTBF:
Tracking Performance and Success Metrics for \Venture Growth

. Revenues (annual growth rate)

. Mumber of employees (annual growth rate)
. Organic growth

. Mon-organic growth

. Profitahility, profit

. Meeting planned (focused) goals

. Knowledge and technology

. Yisibility (brand recognition)

9. Financing — Cash Flow
10.Customers and markets
11.Business processes and cancepts

Derived:
Revenuesiemploves, profifemployves

[ e B T | T

new firm towards profitability

(Revenue per unit -
Copyright'W. Runge-2008

Adapted from: Ala-Mutka, J. (2004): Execution Matters .,

hitp:fhwane ebre fifkuvat!7 44-T757 _04 pdf

Fre- Startup Startup Gronwth Expansion
x X x X
x X x X

w x

x x

x X

x X x X
x x

x x x

x X x X

x w x

x x

<+— Entrepreneur —* +— Manager ——*

+ Reaching the breakeven poini (gains equal losses) is the first major step of a

* A breakeven analysis is Used to determine howi much sales wolume your
business needs to start making a profit;
often used for developing a pricing strategy (formula: Fixed Costs divided by
ariable costs per unit))

10.34




Technology Entrepreneurship 18

Entrepreneurship as an Information Problem

f Information Need Business
Creativity |
Idea / e

Imagination | Exogenous Conditions Intelligence

A

.
£ E - Financiar\
Sz Fi ial Resources
T mnancial \ - ¢ s -nendic File
4 g and Human of Course)
T Resources Financial
E E Management
Marketing
Market
Information Research Commercial
Resources Intelligence
¢f Slide 1.12,10.2 ;';let:“:;:::gg
Copyright'. Runge-2008 10.35

Internationalization of Startups:
Issues of Currency Exchange Rates!

+  Example: ChemCon GmbH (Freiburg-Germany)

+  Founded: 1997 as GbR (“consulting”; 1999 as GmbH;
then “production”)

*  Focus on U.S. — FDA-certification (cGMP)

+  Proportion of Revenues from U.S.: 80%
Current |Y: Trans-Atlantic Volatility

The eurp-dollar exchange rate in the decade since

. 200?’ REVEHUES the euro was launched on Jan. 1, 1999
from Europe: 55%;
2008 target: 70%

* Re-Focus: Japan,
emerging Asian
countries, New
Zealand, Australia YT e S S o s

Copyright W Runge-2008 Sountir Thempssn Dt astream WS ) Market Dats Groug 10.36
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Technology Entrepreneurship

Entrepreneurship for and in
Chemistry-Related Enterprises

MODULE 11
Business Models, Commercialization Models and Business Plans
(A Summary and Reformulation of the Preceding Modules)

Financing and Business Plans

» Securing capital for a business in its early stages is
one the most difficult challenges in getting a
business up and running — e.g. via a business plan

» A business plan: a challenging effort containing also
“soft” data/information and requiring “soft” skills

» A business plan contains facts, assumptions and
opinions. Make them explicit and spell them out!

+ When you are raising equity, your pitch is the “voice
and face” of your business plan

+ Key messages (and emotional support) conveyed to
financing stakeholders (venture capitalists, bankers,
lenders, grant providers etc.) already via:

— The Executive Summary of the Business Plan
— Presentations to financial stakeholders

Copyright W, Runge-2003 11.2
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Business Model

+ A“business model’ is an organization's core logic for
creatihg value, a hypothesis how to create value.

— Since organizations compete for customers and resources, a
business model must highlight what is distinctive about the firm -
how to win customers, earn profits, and woo investors and backers.
Effective business models are rich and detailed, and the
components reinforce each other: change any one and you have
got a different model.

+ A solid business model —is a keg target of venture capitalists’
firm assessment (but also for other lenders).

— Work out all the details of what you are selling, to whom, and at
what price; and how you are going to reach your customers,
persuade them to buy from you, and support them when things go
wrong.

+ Commercialization Model: a Business Model's sub-model
(often the last step in the chain “idea — opportunity —
commercialization”; interrelated entities)

* Business Model vs. Strategy:

A business model is not a strategy;

the business model is a “what” of business innovation,

a strateqy is its quantification and a “how” (strategic planning)
Capyright . Runge-2003 Ref Runge, p. 723 11.3

A Commercialization Model: AgraQuest, Inc.

Agraziuest (http e agraquest.com/) founded by female entrepreneur Pamela
Marrone inthe U5 in 1995, sales (2006) ca. $20 million; 75 employees (2007) —
Parn left AgraCiuest in 2006 to found a new firm "Marrone Organic Innovations” (MOl
« AgraQuest Business: environmentally friendly natural product
solutions for pest management through integrated systems supply
and stand alone products supply (WakMart!)
Activities: research {discovery), development/production and marketing of
biopesticides made by microorganisms that live on plants orin the sail.

Technology | Discovers, develops, and markets effective, environmentally friendly,
{Idea) and safe natural products (with federal and state approvals) for farm,
hiome and public health pest management that can compete with
chemicals on performance, reliability, and ease of use; holds 29 U.5.
patents and 13 foreign patents for seven commercialized products

Market & U5, hiopesticide industry $600 mil ; hiopesticide industry is growing in
Outlaok tandem with conwentional chemical companies; "green’ trend of

. increasing demand (= revenues) for organic food and regulations in
Opportuni
(OPPOMNEY) | strialized courtries; CAGR 10-15%

Commer- | Cusformersinclude farmers and consumers (home), production
cialization | and sefing biopesticide products through esfablished saies
Model channeis, both domestically and internationally; Drivers:

fcf. 11,7 attitudes of consumers and globalization of the food industry

Copyright . Runge-2008  Ref Runge, p. 189; extensive case discussions in Dorf and Byers 114
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Components of a Business Model

It should allow an information-based judgment
about the feasibility of the business model

Flanning the
Value Proposition

MWarket Segment

iZost Structure,
Earning Fatential
Supplier and customer structure (the firm's

iZontext of the
Value Proposition
position between suppliers and customers;
N . identification of potential competitors and
Competitive Behavior partners); make sure you understand the

business models of your competitors
Copyrighty. Runge-2008 11.58

Definition of the offering (product, service stc )

Which customers shall be addressed?
Fotential customers of the technology (for
what purpose); position inthe value chain

Development and distribution of the offering

Customers' readiness to adopt (purchase) the
offering {"Unique Selling Proposition”)

Business Model: Emphasis or Change

After firm launch based on a given business model things often change

and the business model will evolve to respond to new situations (e.g.

customers change priortties, new technology/regulatory developments).

“Business Model Innovation™:

1. R&D: Create new technologies, materials, products, or processes or
applications; intellectual properties; novel approaches to R&D

2. Platforms: Create modular platforms and “sfrategic control points”

Offerings: Create new products, services (technical services),
systems/devices, solutions (“end-to-end” problems for customers)

Value chain: Change position or scope of value chain participation
Processes: Innovate on operating processes (technical, behavioral)
Customers: Find new customer segments or unmet customer needs
Customer Relation: Change how customers interact with you
Channels: Change how you go to market with your offerings
Revenue model: Change how you get value (purchase, license etc.)

0. Logistics/Supply Chain: Change the way you source and ship
products

11. Networking: Change how you interact with customers or cooperate
Copyright YW, Runge-2008 Ref Runge, p. 630 1.6
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Business Plan: Ingredients and Processes

Focuses on the entire venture (or new business) in a context;
describes all the interrelated elements involved in starting it

Describes the venture and its cument market, strategies -
and its future directions (technically and commercially)

Helps determining the viability of your enterprise

Guides futher p/anning and organizing and define “meftics” (tracking
achievements of corporate goals by “measurements”)

Helps with financing (be aware of what investors/lenders look for)
g Financial Plan

Strateqgy -—_“‘_\‘

Businesﬂ Idea

Business

Model Plan

Commercialization ‘___,_,-//' M
Generalizations Wodel oo - Opportunity
t ) Ilarketing Flan
Specifications
Copyright'W. Runge-2008 1M.T

Reasons for Writing a Business Plan (Re-Visited)

Ventures do not initially need a (formal) business
model or even a business plan (slide 4.29)! .... Advantages:

To motivate and focus your “management team” and people
and your strategy (an “alignment tool")

To sell yourself to the business world — “sanity check”
To obtain financing, for instance, through

— Bank financing

— Venture capital organizations

— Governmental grants or subsidies

To arrange strategic alliances with “peer firms” or large firms
(joint research alliance (JRA), joint development alliance (JDA),
production agreements, marketing and sales agreements, etc.)

To obtain large contracts and orders
A structured approach to the new businesses; detection of gaps
To prepare and complete mergers and acquisitions

Copyrighty, Runge-2008 11.8
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Business Plans and
Entrepreneurial Optimism

capabilities.

worse

go wrong will go wrong

+ Remember Murphy's Laws, e.g.
— Nothing is as easy as it looks
— Left to themselves, things tend to go from bad to

+ One of the greatest risks for any person considering
a new venture is the general tendency for human
beings to be overconfident and expecting things to
turn better than they actually do.

+ Many business plans are from entrepreneurs who
are overly optimistic about their business proposal
and have a tendency to underestimate competitors’

— (In any field of scientific endeavor,) anything that can

Copyright W, Runge-2008 Ref Dorf and Byers, p. 43 114

Business Plan Architecture

TABLE OF CONTENTS

EXECUTIVE SUMMARY

BUSINESS COMCEPT (BUSINESS MODEL)
TECHMWOLOGY

DESCRIPTION OF FRODUCTS AND/OR
SERWICES

INDUSTRY CHARACTERISTICS AND
ENVIROMNMEMT
DORGANIZATION AND OPERATIONS
OWHERSHIP STRUCTURE
MANAGEMENT AMD PERSOMMNEL
MARKETING PLAM

— Market Analysis

— Competitive Analysis

— Marketing Strategies
FINANCIAL INFORMATION

— Financial Reguirements

— Projected Profit and Loss Statement

— Projected Cash Flow Statermnent

— Balance Sheet

UNCERTAINTIES, RISKS AND ISSUES
SUPPORTING DOCUMENTATION

A “complete business plan” is a highly structured document and
should contain these basic elements (mostly in this general order):

A business planis a selling
document that conveys the
excitement and promise of
your husiness to
stakeholders or any
potential backers.

Business plans appear in

various levels of

aggregation and detail:

1. The Summary Business
Flan - up to ten pages

2. The Executive Summary —
up to two pages

3. The Full Business Plan —
10-50 pages

4. The Cperational Business
Flan-40- 200 pages

A business plan should ask
and answer the tough
questions! (cf.4.24,94)

CaopyrightW. Runge-2008 cf Dorf & Byers, p. 162-165: An annotated TOC far a BP 11.10




Technology Entrepreneurship 24

Business Plan Parts: The Executive Summary

» The most important section of the plan;

comes at the beginning gmax. 2 pages)
It will be read before anything else and must enable the reader fo
defermnine whetheror not he/she should read further.
This may be the first, and possibly only, section read by potential
lenders or investors!

+ This section should be drafted first as a guide to write
the main part of the business plan. After completion of
the plan the summary’s final version shall be re-written.

+ Key items (also for presentations, cf. 11.35, 11.36):
— Amount needed to finance startup of the business;
— Legal form of business and location;
— Description of business product and/or services;

your value propositions; .
\ AgraQuest (Slide 11.4) /

— Description of technology; Execulive Surnmary
— Estimate of market potential; Exampla

— Assessment of the competition; (Dorf & Byers, p. 53-55)
— Your competitive advantage;
— Brief backgrounds of management team;
— Estimate of potential revenue (profit forecasts).
Copyright'W. Runge-2008 11.11

Business Plan Parts: People

« This area on management and personnel and you, the founder, is of
grear interest fo private investors, since they tend to invest in people
efore products. Full CVs should be included in an appendix.

Describe the employees (and co-founders), if any, you will need
fo operate your business (education, skills, degrees);
have all the key members of your team in place or document
your hiring plan

— Wey managemeani or management roles af the founding feam (cf. 7.27)
should be set out inthis section; include also their length of service (if
apphca_ble%. _ _ _ _
Zive brief backgrounds, showing their ages and function and major
achievements (since the investor 15 looking for a proven track record).

— The management team must hawe quality, depth and maturity.

— Briefly describe your managerment Sa‘wefphﬁoaoph%/, as well as provide
all pertinent information in regards to employees, it applicable.

— How skilled are the work force, and how skilled do they need to be?

— You should explain your employee compensation policy in greater detail
— and your compensation

— You may alsowant to discuss how you plan fo recrust frain, refain, and
gvailate your amplovess. _ _ _
Think of the affractiveness of vour iocafion (cluster, quality of life etc )

— Try to determine the pay and incentives offered b}( similar businesses.
After all, you will be competing with them for employess as well as
customers.

Copyright'W. Runge-2008 1112
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Business Plan Parts: The Technology

+ Discuss any research and development activities currently
underway, or anything relating to technology that would give
you a competitive advantage (activity stage: research,
development, demonstration etc.; anticipated applications,
products/processes)

— Class of technology (e.9. enhancing, enabling, emerging, etc.);
platform technologies are most attractive

* An Exercise in Technology Intelligence

— Who is also engaged in this technology (glohally; universities,
research institutes, firms; governmental support situations)

— What patents etc. are held, by whom, and what licensing
arrangements are in place?

— Are there replacement (pacing) issues through generic (pacing)
technologies?

— Regulatory or attitude-based (*green”) acvantage

Lead time (time needed for others to catch up)

VWhat technological acdvances are at the horizon?

Contacts, networks, advisory team

If applicable, location - describe site and why it was chosen with
regard to technology aspects (cluster, research park, etc.)

Copyrighty. Runge-2008 11.13

Business Plan Parts: Offerings

.. 2
(ot rasearah techrical srvice, | Address your compefitive
consulting; somvafe}, device!system: advantage by product or

knowledge/licensing service
Any legal/requiatory or industry « Options/plans to move up the
standards issues to be addressed value chain (11.18-11.25)?

+  You may also want to explain the . ;
relative importance of each product » Outline your /ine of products
line or service including design, in relation to markets using
styling, and trademark considerations. the below grid (“strategy

» Describe briefly the operations matrix”)
refevant to your offerings Product
If applicable, what is the input (raw Curent | Modified |Hew
materials, intenmediates); 5 | Cument
Who are the main suppliers? £ | Extended
Is supplier dependency an issue? = | hew
VWhat about volatile price of input (also
energy factors)? “Current” may mean here:

+ Is there any after sales sevice or competitive products exist.
warranty liability? Current or modified product to

+ Are there competitive . news market can mean regionally
offerings/products (“counter-types”)? new markets (e.g. China)

Copyright'V. Runge-2008 Fef Runoge, p. 711 1114
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Business Plan Parts: The Market (Re-Visited)

« This is an important section and needs a degree of
thought.
- %ha; market are you in? How will this market change and
why?
— Who will be generally your customers, what segments are
they in, what is their geographic/demographic spreac?

— Who are your major (potential) customers?
What customers are already in place (e.g. a purchasing
guarantee), and what is the estimated sales value?

— Who are your competitors on the markets?
— Why are you different, how will you stay different?

— What are the likely competitive pressures over the next
few years?

— What is your advertising and marketing strategy? What is
the budget for these activities? Other processes being
used to attract and retain customers?

— How is sales and marketing organized?

Copyright'W. Runge-2008 1114

The Market Structure — Industry Segment

Example: Chiral Chemicals —
part of Fine Chemicals (cf. 4.17)

+ The differentiation of products

+ Fundamental (competing) technologies (e.g. chemical vs.
biotechnological; e.g. asymmetric hydrogenation)

+ The conditions of market entry and exit
+ The number of key suppliers (sellers)
+ The size and area distribution of suppliers (India, China!)

* The number of buyers (customers by type; region, age -
other segmentation criteria: innovativeness (early users,
lead customers); purchasing power; civil — military; societal
attitude (“green”)); industry (chemical/pharma/Ag —
secondary structure: customers-of-customers

* The cost conditions, how are prices set
+ The sensitivity of demand to changes in price

Copyright W, Runge-2008 Ref. Runge, p. 161, pp. 162, p. 169171, 174 1116
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Business Plan Parts: The Industry

« The Big Picture - An exercise in market research and
technology intelligence

* Defining your industry
— Growth Rate and Maturity (industry stage in its life cycle: new,
emerging, expanding, maturing, declining)
+ Products or Serdces (Where do you stand? How big a deal is it?)
+ Value Chain (WWhat exists now? What value doyou add?)
+ Balance of Fower (Buyer/seller ratio, relative size of players, price
setting)
— Customer segments
— Major competitors (Know them very well, compare them with
your firm; Which companies lead your industry? How is the
market shared by them?)
— What is its (likely) future?

* New (and emerging) industries are good for
entrepreneurial firms: they can move fast, big companies

do not have a clue yet; there are not many customers yet
11.17

CopyrightV. Runge-2008

Internal Value Chain Stages of
Technology-Based Firms

The People-Side of Innowvation

Technology, ' After

Demand, RED > TS >gﬁfcp,:";'3m> Production Mame"“% Sales

Markets Sl Service
Innovation

Ideas,
Opportunities, v v >

Strategy
Which activities can we do best?

Competitive advantage is achieved in the value chain!

rocuremen Technologynformatiol Marketing
Systems 0 Distributionp &
m Integratiol Sales

Customer

Financial Management.
Identify important cost- and profit-enhancement opportunities!

11.18

Copyrighty. Runge-2008
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(Extended) Value Chains:
Value Systems

Nonwoven Hygiene Adhesives
Value Chain Analysis
" Value

Where is value ADDED * Distri butioM

Distribution
20% and Retail
Manufacturer
70% Q{u
Adhesive Key Point:
<5%, Qiﬂ Formulators ;
* Opportunity to
leverage core
1 Resins, competencies are
=504 =% Polymers, limited if working
Qils B 4 only through

Source: (Taytelbawm, 2000)

Formulators.

Chemical Formulator Value Chain Analysis

Copyrighty. Runge-2008

Figure: Albright, R. E.; Nelson, B. (2004); John Wiley & Sons

11.19

Value Chains (and Systems)

Value

+  “Supplier-to-customer value” chain positioning: the next step in the
value chain “supplier— components — devices/modtifes (systems)”

» For instance, BASF, Merck KGaA and DuPont in organic light-
emitting diode (OLED) business (special: polymeric light-emitting
diode (pLED)), e.g. for flat panel displays (cf. also MEAs of fuel cells)

Copyright'. Runge-2008

Raw Ma- Dis- Devices Re- End-
Chain: terial plays (e.q. Sony) tail Users

{BASF) (Teco) {Consum.

ers)

Value: 0,35 hil- €0 bl €48 B billion

lion lion {only mobile Market (Sizel

phongs)
Value Added Chain for grid-connected PV
il
Value 2005 '™ e

f I ingly i rtant
(2004 n braCREIS) 8% o = Igilrm?rsl:ggsy;rlymtzoproguce
o 14% @0 manufacturing equipment
Solar Photovoltaic market, . s oy 10 materials for the
cost and trends in the EU 100 % (100}
(Ref. hitp:feneken.ieegj.or jplen/ k)
datalpdff368 pdf) 15% Product
100 %

Ref. Runge, p. 700, 701, p. 445, 456

11.20
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The Value System

Supplier-to-customer value chain positioning:
the next step in the value chain “supplier —
components — devices/modules (systems)’

Material Supplier Partner
(e.g. BASF)

BASF - JIL:
Joint Innovation Lab —

Organic Electronics
(OLED, Fuel Cell MEAS)

Copyright Wy, Runge-2008 11.21

The PV Supplier-to-Customer Value Chain

A% Semiconductor Industry
Technology | ¥*X% PV Industry

silicon- Supplier. Cell Module Systerm:
Based - Silicon WAMBrs, |\ onufacturer| Manufacturer
_ Ingots ECS | Integratord
Thin-Film | 51~ Module Manufacturer Distributar
Cls, CIGS . .
i ' Mon-Flexible ws. Flexible
CdTe, etc. ( )
) . ) System;
Faw Materials Frocessing Materials ——  Module
Fanel
(Panel)

Other Technologies: Canfiguration

D55C (D5C; dye-sensitized solar cells), Energy Storage
Organic PY (OPY) Chemical Industry (Batteries),
Organic Semiconductors QLED,

BOS (Balance-of-System) Cost: Frinted Electronics
+ aterm for the parts of a solar electric system besides the actual solar
panels.lt includes batteries, cables, inverter, safety and monitoring
equipment, and the mounting racks that hold the panels;
may also represents costs of all components other than the PV
modules including design, land, site preparation, system installation,
sugport structures, power conditioning, operation and maintenance,
batteries, indirect storage, and other related costs.

Copyrighty. Runge-2008 11.22
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Value Creation for
Werterzeugung durch Fuel Cells
Polymere bei Brennstoffzellen Through Polymers
e L
. Startup
POIYMATERIALS |y ~T———
= ror—— = P - M 20086:;
Okonomie der Polymere Beispiel: Kunststoffe fur die .
B toffzelle syntnesis,
R production
Material- 1,000 25 Mrd. ] Spezial- Verfahrens-
umsatz  Mio € Annahmen: |t ez typen F+E High-
800 | N T Throughput
Endplatten __10€/kg fal- farmulations
- Spezial
500 AR B compeounds m
2001
400 Compound
develapm.
200 + 2,5 Mrd. € Spezial- Material-
250 Mio. € fiir Kfz polymere F+E Start:
fiur Kfz — :
o = — Contract
pezial mere:
10,000 100,000 ;ZUDAOL;:I:: ronls LieMCEanEa)] research
-Mcrrhr;m -Blpoarp: ElEn-dpl DP{n:hEne pro Jahr m::!zl:I;;E.m
1999
e Foundation
Copyright Wy, Runge-2008 11.23
lyMaterials &)
polyMaterials :_‘\_
Value Chain for Conventional Plastics
Example: Injection-Molded Part
Margin 23% 13% 50% 54% 17% 29%

further away from the customer = less value addition I

22,51
S RV E
— i— E
Polymer [Compound| Injection- Sub- | Assembly | Product | Product
(Polymer+ | Molded | assembly to to
Addithias) Part Distributor | Customer
Source: P. Gleisbera, Celanese AG, SKZ-Tagung 12.06.02
Examples: BASF SE Bada AG AluPlast GmbH (PC-Windows)
Founded/Sales: 1997/ca. €40 mio (2008) 1982/ca. €300 mio. (2006)

Copyright W, Runge-2008 11.24
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The Marketing Plan: Key Targets

+ An overall marketing strategy (internationalization?)
+ The plan: implementing (“5P” — 9.4) and specifying the
commercialization model (cf. 11.7)
A marketing plan (document) outlines how to attract
potential customers/clients to your offering (product) and
convince them to buy, time and again, e.g. through
— Pricing
(e.g. know cost proportion in the product-related value
chain, in percentage terms; if the cost of sourcing of
chemicals is comparatively small there is relative price-
insensitivity; include service and warranty policies)

— Distribution (“Place”)

— Sales tactics (“sales cycle”)

— Branding

— Promotion and advertising

— Positioning; value adding operation (“quality”) and services
Copyright Wy, Runge-2008 11.24

Entrepreneurship with Research and Production

+ (Chemistry-oriented) foundations of new firms with
research and deve!?ment, process and application
technology and production usuall¥ require financing
with a two-digit millions amount o mone\é (seed;
early- and late-stage), as demonstrated by

+ Smart Fuel Cell AG (SFC) (Ref. Runge, pp. 331)
» hte AG (Ref. Runge, p. 362; “high throughput”)

+ MnemoScience GmbH
gsheyje—memory golymers for medical applications)
ounded in 1998 in Germany as a spin-out of the
Massachusetts Institute of Technology (MIT) by serial
entrepreneur Prof. R. Langer and German visiting scientist A.
Lendlein (now Prof. in Potsdam/Berlin) based on two basic
international patents;
convinced MIT that founding conditions for the particular
startup are better in Germany than in the U.S.

Copyright'V. Runge-2008 11.26
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Caveat

His experience tells serial entrepreneur David S. Soanne
(founder of Nano-Tex LLC) that:

"from concept to product launch in the materials
sclence space typically takes three years of
concentrated effort.”

In addition, he's realized that

"even with a very conservative business plan,
each project generally ends up taking twice as
long (and costing twice as much) to
accomplish...with many twists and turns between
conception and launch.”

(Morm Wu (2005) Beyond Nano-Tex: Paortrait of a "Parallel Entrepreneur”.
S/52005 http: Mwavew hawaiinanosciences comfpdffAr_ExtremeNana pdf)

Copyright W, Runge-2008 11.27

Entrepreneurship in Nanotechnology?

Large companies
o

There are issues of commercialization of nanotechnology.

Nano spells (governmental/state) grants —
there is only little (capitalists or corporate) venture capital in that field

Venture capital investing in companies in the U.S. using
nanotechnology has fallen.

The percentage of total venture capital devoted to nanotechnology
has held more or less constant between 1.5 and 1.7%.

LLATER N . Companies raised money (in
inar?aynso:lih Irms and universities da (] 2004 and 2007) have

e _ essentially been in /afe-stage
Subsidiaries or 11% Start-ups or L ] )
joint ventures > smallcompanies fund-raising; typically they are
7% not showing ideas or
prototypes, but a large-scale

Research institutes manﬂfacwﬁng COHCEPf.
& + Chemical nanotechnology
Worldwide nanotech organizations in 2002 = 1,250 targets nanocomposifes and
SOURCES: Ciantiica, Jaakko Poyry Consulting nanoformulations (for coatings
Ca. 50% of the startups in the U.S. and adhesives); “nano-tools”

Copyright W, Runge-2008 Ref Runge, p. 544, Figure lIL6; pp. 561 11.28
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Splitting the Key Components for Funding and Executing
a New Venture as Seen by Venture Capitalists

+ 20% of the value of the venture: the idea.
Successful investors invest in the execution of ideas that
will create revenue; associated with a sense of urgency

* 50% of the value of the venture: people — the
entrepreneur and his/her “team”.
They build the company; leadership

*+ 30% of the value of the venture: a successful and
fundable business requires a sound structure and
processes right at the start (OPERATION, cf. 11.10).

+ Without a structured and validated market, sales,
operation, product development and financial plan
(reasonable financings) and team for execution the
entrepreneur will constantly reacting to competitive or
other forces and will be in *fire fighting mode”.

+ The biggest risk for investing in any idea or technology is
the creation of an elegant solution for which there is no
problem!

Copyrighty. Runge-2008 11.29

Would Current Investors Invest into
Such a Team?

Would vou have invested?

2 XY L 4 - gy |
Microsoft Corporation, 1978
Copyright W, Runge-2008 11.30
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The VCs'Due-Diligence Process: Be Prepared

Venture capitalists will counter-check through various means, such as:

+ Expert Opinions: Analysts
Askclingtlndustry analysts what they think of your company and
roducts
Gettln? multiple perspectives on the market size and trends. They
may also seek information on every key player in your market.
+ Competition
May even speak to competitors to find out how they see their market
opportunities and understand how they perceive the threat you
ose.
Carefully studying the successes and failures of other companies in
your market to assess your chances of success.

*+ Management references and background checks

,(ei\f Kour startup is already running)
sking for multiple references for every key executive. They will not

ohly call these references, hut also people that these references
recommend.
Seekmgnout others who have worked with you (and for you) to
establish a composite picture.
Ask how ?ood you were as a leader or team player, how you dealt
with problems or conflicts, if you can be managed, and if you will
step out of the way when the time is right.

Copyright W, Runge-2008 11.31

Exit: Much Food for Anticipative Thought

+ Exit: An area of conflict in external financing via venture
organizations

+ Venture capitalists are looking for two basic things when
considering whether to invest
— High return
\Cs invest strictly for the financial returns, probably they require
unusual returns as well, perhaps seven to ten times their original

investment within five to seven years.
They sefl to those offering the most.

— Easy exit
When the time comes, they will want you to support their
decision to sell the company, merge it with another firm, or take it
public (selling may even be back to the founder).
You may want to change the world and take the company to
greater heights, but they wilf want to make sure there is an out.

+ Corporate venturing tends to consider integrating the
startup into the parent firm.

+ The startup (owner, team) mostly strives for being
independent
(Cf. Pam Marrone’s exit from AgraQuest (114) )

Copyrighty. Runge-2008 11.32
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Business Plan and Investor Presentations

+ Arouse interestimmediately, because investors tend to make their decision
inthe first 30 secands of your presentation|

+ Note the time frame:
it is usually more difficult to prepare a 20-min. long
comprehensive presentation than a 60-min. one

+ Your Entrepreneurial Personality:
be yourself, address the audience, be direct, speak in full
short and concise sentences, show energy and passion)

*+ The Team:
profile the members; why you are particularly qualified to
succeed

+ Form: “professional look”, 3-10 lines per slide body, one
font, limited use of color for emphases;
for 3 — 4 slides presentations use tabular layout

+ Contents:
clear mission statement, provide facts rather than

assumptions, be explicit with assumptions
Copyrighty. Runge-2008 11.33

Ten and Twenty Minutes Presentations

« Structure for a 10 Minutes Presentation: 4-5 Slides
(Example: Clean Mobile GmbH - Bernhard Gutmann, Investar Presentation;
hitty: #Awniewr. munichnetwork.comdS TE/UPLOAD/DOC UMENT/061020C eanmohile.pof)

The Paragraphs:
— The Entrepreneur/Team
— The Idea (a product or a service) and Mission

— The Strategy (how will you proceed with achieving your goals, the
timeline)

— The Market (the market and marketing, the competitors, why will
your product or service be unigue or better)

The Financial Requirements (how much capital do you need)
The Business Model in more detail

The Applications

The Final Statement (must be powerful and exciting)

+ 20 Minutes Presentation (“The Art of the Start” — 2004-10-20):
10/20/30 - Guy Kawasaki's Rule (10 slides, 20 minutes, in
font no smaller than 30 points)

Mote that PowerPoint contains templates for a business plan, marketing plan, and many others of interest
Copyright W, Runge-2008 11.34
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The 10/20/30 Rule: Slide Topics

[*1 Educators Coener: Entreprensurship Education Resou... g al L

Educatiors Corner: Entrepesneurshin Educstion Resorces

* Fpadback * | About Us | Using the Site

et [fedcoerass . stanf ord, sdufsuthorMasterialinfa, htmifmed=

Make a Great Pitch

Guy Kawasaki
Garage Technology Venbures

intrapransurial Thought Leader Speaker
Saried

2 min. 51 see
10 slides

ting and sales

mpetition

Team

Projections

Undaerlying magic Status and timeline
Description: Makang pitches is & way of fe for an entrepreneur. Kawasak des his tips for

Copyright W, Runge-2008

ter than the last le for PowerPain s o5 essental.

ansunng each pitch 1s

Video Clips: 1 23455789 101112 13143

11.35

Quick Facrs
MANAGEMEST
Clifton A, Bails, CED

Michael J. Adun
LOCATION

43 River Road
Athens, GA 308822771

k3

Incarporated In 3003 wit
“pravide beneficial bote
srowded planet™

L1V

15hen e
mology for a

$1.4M in private and vedlure fuads and
over 32,76 in research grant suppon

NAKCING ADUE
SIM by April 2007
LSy oF FUNDS
Froduct formulation, figld-tenting and
mew product restanch

“TORS
Clifram A. Baile. Ph.)—Prafessor at
UGA & former Mensanis RED Dir.
Mie 1 J. Adang. Fh.[F.—Frofessor &
invemter of firnt AT transgenic plany
technalogy
Damald H. Deasn. Fh.D
Professar & pioaced of Bt Biochem
Edwin . Guatticbaum, Fh [},
Eniomologis & Former biopesticide
CED. Presently, CEO of MetaMorphix
Wil F. Vice President of
and President of agricaltusal

OHila Seate U

Former Chairman

with
. exclusively
B patent law

i
nd Askill & Bresnan LLF,

A

D, Cliftos A. Baile
Tob-542-4094
chailei uga cdu

InsectiGen
Benelicial Biotechnolagy for a Crowded Planeo®

A Factsheet
Organized Like
a Business Plan
for a Stariup

Company Description

InsectiGen & & biolechnology compary fotused on demcovery and sales of
mnovative biopesticide solutions 10 mprowe agricullurad productnaty while pro-
'.l'.‘fhl'hg the emvinonment

Our Markets

InssctiGen has two bey madkets. One is the important crop protection trait
marked valued o1 over $308. The other is the foliar application markes for bio-
pesticides valued presently al $180M bul a marke! with many unmel needs

Product and Services

BiBooster® i InsechGen's firs! product B0 be aken 1o the markel which im.
proves the eflectiveness and market polential of the curent larges! seliing
biological insecticide which is based on Bacillus thuringensis (B1) 10 ensune
high crop ysskds and low amarcnmontal impact. InsactGan also has an exciy-
e hoangs Bgreamant with DuPont or Crop probection \raits. in Cotton, with
hetr SElion 1o develon olfr Maje Cropd

Technologies

In3pction Ras decocnbied lechnology that Improves of “DoCE” the perfam.
ance of Bt bclogical insecicides and exiends ihe targel range via Insech-
Ger's unigue understanding of insect phrysislogy and peaotein binding
Intellectual Property

InsectiGen has strang (P 1o prodect discoveres and numsarous provisional ap-
phcations

Achievements to Date

Comgleten of Board appomiments, DuPontPioreer boense arrangement
completed, ntial funding completed, WSDA SBIR grant awarded n 2006,
Adang recened Inventors Award (2006) from the Univedrsity of Geodga, oon-
sulltants retained w1 kéy afeas 1o build competencees, Conbinued deoovenes
for next generation targeted products, greenhouse testing in preparation.

Financial Projections ($M)

Using a Web site
to atiract investors

Pitch with a
Dashboard!

2004 2007 00N o 2000 on o2
Revemie (] 03 a9 33 38 404 T4
. Margin 007 02 29 139 234 420
Expenss 23 3.2 a3 52 63 73 97
ERITDA 13 (X 14 34 746 157 123

Copyright 2008 InsectiGen, Inc. Al Righis Reserved.

Copyright'W. Runge-2008
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Communication and Presentation:
Corresponding Situations

ENTREPRENEURSHIP INTRAPRENEURSHIP
Elevator pitch (speech) Elevator pitch - USP
One-Page Summary of One-Page Summary (company
entrepreneurial company profile profile, market profile, chemical
(e.g. company advertising or profile) to higher management;
promoting on Web; cf. Insectigen - | usually done by Marketing/Bl or TI,
11.37) focus: competitive firms
10-15 minutes Business plan 10-15 minutes presentation of
presentation project
Full business plan — Project (NPD, NBD) Proposal;
to lenders, investors or other entry into project according to a
backers) Stage Gate process —

to multifunctional group
Your goals, a team's goals for a Your goals streamlined according to the
startup businessifirm goals
Copyright'. Runge-2008 11.37

Discuss the investor presentation of “clean mobile”

(cf Slides 1110, 11.34,11.35, 11 .26) _
Zompleteness with regard to

- Topics (7)
- Information in topics
Presentation Layout

38
‘c} clean mobile

Practice your presentation skills!

Prasentation
Forum Clean Power Generation

Garching, 20. 10, 2006

hittp: Aaewew rnunichnetwork.com/3ITE/UPLOAD/DOC UMENT/06 1020C IEanmotile  pf

Copyright'. Runge-2008 11.38
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oy

{}'m‘ean mobile

Griindung: Januar 2006

Gesellschafter/Team: Rudi Hobel, Fahrzeugingenieur, ex BMW,
DB, Formell und 3

Werner Gruber, Elektroingenieur, ex
Bosch, BMW, Rohde&Schwarz

Bernhard Gutmann, Kaufmann, ex
Procter&Gamble, Microsoft

Zielsetzung: Losung des Leistungs- und
Reichweitenproblems bei
Elektrofahrzeugen

Strategie/Basis Geschaftsmodell: Vermarktung eines innovativen, patentierten
Brennstoffzellenantriebs fiir Klein-
fahrzeuge (Roller, Mopeds, Rikschas etc.)
=> Weltweit 1. Killerapplikation fiir
Brennstoffzellen !

Finanzbedarf: 3,2 Mio € lber 2 Jahre
Copyrighty. Runge-2008 11.39
S )
Grundlage Geschiftsmodell { ¥ clean mobile

Innovation mit patentierten Alleinstellungsmerkmalen

Elektrofahrzeuge kénnen unter Nutzung alternativer Kraftstoffe zum ersten
Mal chne Reichweitenbeschrinkung, Leistungsbeschrénkung und
Aufladezwang betrieben werden !

= (=Za

[ Elektrische Limitierte ]
Motoren Reichweite
Wasserstoff- keine praktikablen
o ettt itttk
1 e Brennstoffzellen- Unlimitierte 1
O“"‘”""l Motoren/-antriebe Reichweite ] 1

» Methanol wird in BSZ in elektrische Energie, Warme, H20 und geringe
Menge CO2 gewandelt

s 1 ltr Methanol fiir mindestens 200 km Reichweite

* Prototyp seit 1 ¥z Jahren fehlerfrei in Betrieb — 5,000 km mit 25 ltr Treibstoff

CopyrightW. Runge-2008 11.40
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Kooperationspartner:

Zielkunden:

Markttreiber

Marktpotential heute:
(Europa p.a.)

CopyrightWv. Runge-2008

Wichtigste Finanzdaten (Jahr 4): Umsatz:

clean mobile

Smart Fuel Cell AG, Minchen
Fraunhofer Institut, Freiburg
Infineen AG, Miinchen

Europédische Postbetriebe
Kommerzielle Kunden
Privatkunden

Dynamische Rahmenbedingungen
*  Feinstaubdiskussion, Kyoto-Protokoll, ...
+  Weltweiter Boom alternativer Energien, ...
«  Citymaut, Pendlersubventionen, Olpreis, ...
+  Alternde Bevilkerung, ...

Motorisierte Zweiréder
Elektrische Rollstiihle 40,000 Fahrzeuge

Kommerzielle Fahrzeuge 75,000 Fahrzeuge
Andere (Boote, Trikes, Gabelstapler, etc,)

50-100 Mio €

1,1 Mio Fahrzeuge

11.41

\, b

v

Copyright Wy, Runge-2008

Anwendungen fiir CM BSZ-Antriebe

Clean Mobile GmbH
Bemnhard Gutmann

Witneystr. 1
82008 Munich, Germany

Tel: +49 (89) 6650 9732

Fae: +49 (§9) 6650 9735

email: bernhard gutmann@chean-mobile.com
hittp: woww. clean-mobile.com

11.42
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Technology Entrepreneurship

Entrepreneurship for and in
Chemistry-Related Enterprises

Frepare students for top job tracks in industry (Slide 0.4).

MODULE 12
Differences between Small and Large Firms

Entrepreneurship and
the Corporate Environment

* Firms emphasize entrepreneurial features of
their “innovators™

— For them [people] to be successful in our industrial
environment they need to have the following qualities
- “entrepreneurial thinking”, ...
(Degussa— now Evonik Industries; Ref. Runge, p.
437)

— Thanks to a high level of innovation, creativity and
entrepreneurial thinking Merck is the number one in
Liquid Crystals worldwide. (Merck KGaA; Ref. Runge,
p. 438); Entrepreneurial rather than ‘green eye-shade’
people (Henkel AG & Co. KGaA; Ref. Runge, p. 437)

— Thinking and acting entrepreneurially is synonymous
with decision-making, creativity, accountability and
further development (Altana AG; Ref. Runge p. 229)

Copyright'VW. Funge-2008 Fef Runge, p. =i, 10 12.2
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Entrepreneurship in
the Corporate Environment

+ Does an entrepreneur become an intrapreneur in a firm —
in any firm?
Can firms develop and retain “inside entrepreneurs”?

* ‘“Innovative behavior’
Individuals founding innovative firms vs. behavior of
individuals in organizational and inter-organizational contexts
(persons acting as individual entrepreneurs or individuals in
corporate functions)

» Entrepreneunal individuals behave and act in firms “under
constraints”, in a socio-cultural context, in teams and
workgroups — in a “system” (with cultural, political,
organizational, creativity and action constraints) — (1.20, 2.3)

« The system and its social interactions direct and control individual

attitudes, behavior, leaming etc. —
rules, procedures, routines, bureaucracy
« Note: Entre'EI:[‘eneurs relying on VVCs, business angels or other kinds of

persons with “power” may put entrepreneurs (at least) under financially or
milestones determined constraints.

Copyright Wy, Runge-2008 12.3

What Changes Formally with the Firms’ Sizes?

Successful firms (NTBF) start small and may grow and
ultimately become (very) large:
- Few (10) employees change to 100, 1,000, 10,000, 100,000

« Operational activities become “functions” (R&D, Manufacturing,
Marketing & Sales etc.) and sub-units and related work processes
(project teams; product/business management teams; “task forces”)

= One initial product extends into several (many; thousands) products

« One technology or scientifictechnical discipline extends into several
technologies and sciences (multi-disciplinarity; e.g. chemistry plus
biotechnology)

= One business changes to many businesses (divisions) and business
units (BU)

= One (preferred) national region of operation extends into several
multinational/transnational regions and we may have global
operation (note also the muffinational cultures in big firms)

« Ownership and corporate governance (2.3) may change

= Issues: Strategic planning and resource allocations, coordination,
communication and control (executive, management, steering
teams; coordination teams; project selection teams - politics)

Copyright ¥, Runge-2008 12.4
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Entrepreneurship in Firms - Intrapreneurship

Startup-to-Firm Mapping: Combine individual
1. Individual operational capahilities to competencies and
corporate functions and sub-units sharing of information

2. Entrepreneurial ideas and risk taking to and knowledge;
ideas, corporate culture and strategy individual learning

2. Personalinterrelationships to information

handling, communication and C
S orporate core
coordination P

o I competencies and
e L e organizational
People in Firms - “Human Resources”: learning

— Needed: market (hot necessarily marketing) and technical
knowledge; looking for opportunities, rewards and profits

— Personal traits needed: creativity, initiative, risk taking,
persistence, achievement, stress-resistant — managing conflicts

— Different people for different types of innovation or life times of
innovation!

Innovator/Pioneer. “wants to do things different” (“disruptive™)

BuilderAdapter. "wants to do things better” (“incremental™)

— “Innovation climafte™
balancing creativity and control, initiative and achievements
Copyright'W. Runge-2008 Ref. Runge, pp. 437, pp. 449, Tahle [1.30 124

An Organizational Model of Global Work Processes

= Business 1 * Region A
Dow Chemical = Business 2 t~* Region B
= Business 3 * Region C

Dow Chemical's Global Work Processes

Emvironment — Market/Customer |

Plan & Allocate Resources
T ¥ ¥

_§ e ) | ) 1 | § | acorporate-specific
g g Develop & Commercialize Market | § and corparate-wide
_E o Technology Sell | B | (cross-functional)
- ? | 2 | process

M E - L - -

.,f_:':u = Produce * integrated |

= Prodiict Supply Chain

cf. 7.28,
11.18

* Record & Report Financial Information |

« Concerning people large firms are (usually) not democratic

= “Old (military) organizational model”:
hierarchical/ top-down “command-and-control”, reporting up the
hierarchical tree; managers/leaders; CEO exposed
« Other ("new”) models: essentially balancing bottom-up and top down
Copyright'™. Runge-2008 Ref Runoge, p. 371, Figure 11.32 126
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Example of Formally Organizing a Large Firm

(niovy part of Evonik Industries)

Furchased by Overview of Degussa
R | creavis |

BASF

5 Diviskons21 Business Units

ha
L e | R A EEAE
organize their epicah " uberisia |} Achran. Filers [} Polsmens
SITUCLIES BN | Al s | Fine Chomicats | pmabmarbonss | RS Mot tnes | aating
bUSWBSSBS Admix. Systems [Bleaching & Water Care. Morosil & Silares | SPOCIRITY Mecrement
COﬂtI nuous |‘_\||" .Eurnnl Chemicals S|.umlhu Mcrylics s
Admix Systems | ¢ Chemistry S "'“"",".‘;:‘2:'" Mathacrylates [T Services
. “Primary work m-:;;ﬁ:::'m o |,.;:'::m Ploxiglas HR Sorvices
processes™ | “tEiiv| LI BT
proﬁt—makn_:g, Finan, Sarviess
value creating Antwerpen, Darmstadt, Essen, Frankfurt, Krafald,
Marl, Mobilo, Trostberg, Wessoling, Wolfgang
« “Secondary work processes™
not profit making, support/services; “overhead”
Organizing Global Operation:
Typical Approach Hierarchy Example
multinational ar Transnational | Region by Business BASF
Glabal Business by Region Do Chemical
Copyright W, Runge-2008 Ref. Runge, p. 368, Figure [1.30; p. 696, 648 12.7

R&D (De)Centralization:
Business versus Central Research

Business or ‘ Other organizational
Rafir Executive Management | .
Division I g farms emphasize
[ I T ] roducts groups andfor
‘ Business A | Business B | | Business C [Ceﬂh’al RE&D ‘ fECh?DI?QV,DI&ffOHﬂS
incl. "all” company
Completely Centralized R&D functions {e.g. 3M)
Complstely Decentralized R&D Shared Central/Business R&D
~{ Business A H Bus. A RED F | Business A \ Bus. A R&D }

<{ Business B —{ Bus.B RED | — Business B H Bus. B R&D —

_l Business & H BUS-CR&D| +— Business C H Bus. C RED —
P :

4{ Business D }— Bus. D R&D }— —| Gentral R&D —\deiﬂaﬁﬂﬂ/\—

Issue: R&D reporting to BU Leader short-term profit ws. long-term perspectives
Copyright Wy, Runge-2008 Ref Rundge, p. 719, Figure I1.44; p, 720-722 128
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R&D Organizational Sub-Structures

[ Organizing the Research Function |

\

!

Secondary Organization }—— Primary Organization !——iSewica and Support Units

Unitsizroups for l *  Anahytical Services

- MNED [of. 13.10-13.15) - Patents a 1AM

+  Corporate Ventures (CV) | | «  Information Canter

+  BEsternal Technologias . EHE&S: Swstainability Analysis

(Incl. universiy relabonships) Extemal Internal * Research Computing '

. Il_.c2'15|ng Structure Structure *  Process Engineanng

+ IMEA) Integration of . ESD Facilities and Operations
n on anagerment
R&D into the Structure of Qualty UnitsiManagers (TQM;

Owverall Organization the R&D System SiSigma) )

+  Process Managing
- Innowation Process ManagarsiCoaches
*  Project Organization and Execution

I

red project leeder, eading by
—  Leadership
static v, dyna

= BMT, PMT

¢ (pacalining’)

Copyright'W. Runge-2008

influsnce; projact stage review tsams et

Ref. Runge, p. 718, Figure [11.43

«  Scientific Discipline
~  Organic chemicals {fing chemicals), agncutural
chemicals, phammaceuticats, biotechnology etc
+  RE&D Phase/Activity Components
- Ressarch, development, pilot plant, design, (of. 1.15)
technical serdce
+  Cenfralization/Decentralization
*  Regionalinternational Structure

+  Technology/Product Group Structure

Research Structures and Organizational
Positioning: BASF Research

BASF Future Business GmbH
| BASF Venture Capital GmbH |
| S— ....I........................'

Projects

Market Idle
Intellect. Property

Identify, Evaluate,
Contral Projects

Stake 1 ]
Stake 2 Joint/Corp. Ventures Research Institutes
Stake 3 — s s—
Chemicals Specialty
s Research and/,é’ . \‘1\\ Chemical
Engineering ~~ “®Ntral ~. = Rasearch
Research . ng/ Research ™., =
Executive =+ " . >
. “., Laboratories -
Director _’,.-\'\ P
" Board of " ¥
Executive T Palymers Research
Directors ' )
. ; :
R&D in Coop. Firms i Universities 5
n .t M M
Copyright W, Runge-2008 Ref. Runge, p. 692, Figure 11137 1210




Technology Entrepreneurship 45

BASF Research Updated

Technology Platforms
& Know-how Verbund

Research
Institutes

Universities

Chemicals Research
& Engineering

. [ specia Central
Operating Chp:mmigs Technology
Divisions | Research  Platforms

Industrial
Partners

Copyright Wy, Runge-2003 1211

R&D and Innovation — “Knowledge and Lab Working”

TASKS: Knowledge Work: Information and Intelligence
*  Technicallcommercial current awareness

Technical prior art
FUNDAMENTAL . Problam-seiving

Defensivefoffensive technology extensions
Explorations
Opportunitiesithreats
Creating intellectual assets (also by writing patents,
technical reports efc.)

|

'
INNOVATION Incremental . . i .
ORIENTATION (Continuous) S Ul e
(Products and Processes)
{ 1 I
Compliance Customer VWork, Improvements Exploitation/Exploration
Work Quality (Complaints) v
\ ; v
v
TYPE Reactive Pro-Active [
- REWARD
—— R RISK 1

Copyright W, Runge-2008 Ref Runge, p. 593; Figure 11113 1212
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“Hidden” Activities of R&D Professionals —

Outside their Regular R&D Tasks

—— Universities,
B Research Institutes

Marketing/  Other R&D

Departments

(I
Information, Knowledge, Intelligence, |
Experience, Cumrent Awareness etc.

Special Technology
Assessments for

. .; R&D Management

Copyright Wy, Runge-2008

Customers,
Suppliers
Activities of
ﬂrsrsannel Sales
."..:. I.-.---
Customer
Presentations { [
Working on |deation
Customer Claims =— .
Preselection
“Fire Fighting”™ Research N
for the Plant ~— =
Development
Guided —
Tours
Demaonstration
Administrative :
Work Pilat Plants
Project ,5"
Writing

Ref. Runge, p. 617 Figure 1118

l |
Research

Function

Tasks

1

Production

— Meetings/

Phone Conferences

—_— Technical

Assistance

LunchiCoffee
Conversations

—=_ Training/
Courses

TS exploratory

Investigations

1213

R&D Effectiveness

options;

Copyright V. Runge-2008

Ref Runge, p. 631, 754

Overall, R&D effectiveness includes, for instance
— “Innovation climate”: balance creativity & control and
initiative & achievements - manage “eccentric” people;

— Professional R&D personnel's individual qualities and

qualities in teams

As RED organizations ook at upgrading their R&D talent, they will need to ensure
that their recruiment and retention strategies reinfarce the rewards that are most
valled by RE&D professionals.

— Research, development and technology intelligence
core competencies; interfacing Marketing;

— |dentifying technology options, identifying project

— Selecting (“right”) projects; strategic fit;
— Linking market/demand aspects to technical efforts;
— Linking manufacturing aspects to technical efforts

1214
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Core Competencies

“Core competency’: a central variable for innovation!

The one thing that a company can do better than its
competitors; an area of specialized expertise that is the
result of orchestrating complex streams of technology and
work activity and processes, including unique relationships
with customers, suppliers, research, development or
marketing partners, and operational agility or unique
business practices (e.g. BASF Verbund)

Technical core competencies are essentially associated with the
company’'s R&D (, Engineering) and Production functions.

Core competency of the R&D function for innovation:

Application and market knowledge forthe confext of fechinologies
(from technology intelligence) in addition to fechnical competencies as
well as a commercial mincset of researchers (and scientists)

An organization's competencies reside in its culture including
valuation (criteria by which decisions about priorities are made) and
corporate governance and processes. Without conscious change (or
even disruption) competency development tend to be path-dependent.

An organization’s capabilities define its disabilities!
Core competencies can make innovation path-clependent.

Copyright Wy, Runge-2003 Ref Runge, p. 71 1215

Core Competencies and Core Rigidities

“Dynamic capability” as a basis of systemic innovation:

long-term competitive performance of the firm lies in its ability fo
build and develop firm-specific capabilities and, simultaneously, to
renew and re-configure its competencies in response to key factors
and conditions of the environment.

“Core rigidities”: the downside of “core competencies”;
may block the mindset of the organization focusing on
the status quo and past success and “filtering” the
signals according to whether they fit in the status quo
(“confirmation of prejudices”).

“Past success” includes the business model, the management style
and decision making, prioritizing, the attitudes and mindsets,
behaviors and processes and routines (“how things are done here”).

Core rigidities represent barriers for disruptive technical, but also
organizational innovations! They prevent even well-managed
companies from developing disruptive innovations (technologies)
until it is too late (“idea killers” — Runge p.753/754)

Core rigidities are not specifically related to organizational structure,
for instance, hierarchical-mechanical organizations!

Copyright W, Runge-2008 Ref Runge, p. 8, 808 1216
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Facing Opportunities: Common Traps When
Firms Are Faced With Emerging Technologies

1.

Postpone patticipation, which is a natural response
when faced with conflicting opinions, divergent
interests, and an inability to foresee future possibilities.

In an effort to remain in their comfort zone and familiar
niche, companies may pursue only familiar
technologies.

With any new technology, there is a hesitation to make
a strong commitment to change (and allocate sufficient
resources to generate a “serious” approach).

A reluctance to commit to technological and managerial
change, however, can result in missed opportunities.
The lack of persistence; company leadership needs to
push continuously the process of innovation.
Disruptive technologies are typically commercialized
first in emerging or insignificant (“special”) markets
that are perceived to be not large enough to satisfy the
growth needs of large firms.

Copyright W, Runge-2008 Ref. Runge, . 716 1247

Creating Capabilities to Cope with Change

1.

2.

Innovative firms must respond to market opportunities, even if they cannot
meet the challenges alone!

When managers determine that an organization's capabilities are not
suited for a new task they are faced with several options through which
they can create new capabilities (technical or/fand organizational).

Try to change the processes and values of the current

organization ("build’; but be aware of core rigidities)
Cooperate with or acquire a different organization whose

processes and values are a close match with the new task
(“cooperate or buy”) —1.17

Spin out an independent organization and develop within it the

new processes and values that are required to solve the new
problem. Issue: how much distance from the “mainstream™?

“Hybrids” options: (e.g. Evonik Industries {(Degussa) — Creavis (cf. 12.7)
— Project Houses, BASF Future Business GmbH (cf. 12.10))

Spinout an organization to deal with "cooperate or buy" options for
fulure businesses or areas outside curreni businesses

Create a profect-like femporany organization for technical and market
dewelopment with the options (at project end) to integrate them into a
business or to run as a separate (subsidiary) organization {"spin-off").

Copyright VW, Runge-2008 Ref Runge, p. 556, G96-693, Figure 11137, p. 729, Figure 11l 458 1218
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“Building”: Structuring Explorations

The ultimate usage spectrum ar gpplications for disruptive technologies are Wnknown in aovahce.
Exploratory research also fesis market assumpotions in advance of expensive commitments.
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The Structure Continuum for Innovation
in Large Firms

Less Structure More Structure
- - l [ ) ] [ )
-1 i nd
[ Idea Generation ‘ [ Technology Planning | ‘ “analysis

(Exploratory) | Discovery Research |

| Product Development |
and Commercialization

I Technology (Incremental Innovation)

Development

| ) Competitive and
Technology Development)

| Discontinuous

o Product Development Process Examples:
Stage-Gate®
. | Disruptive PACE®
Serendipy Innovation (Froduct and Cycle-Time Excellence®)
More People (Judgment in People vs. Judgment in Process) Less People
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Staged Innovation Processes

« Stage-Gate® (PhaseGate) process:
an archefype common with more or less modifications in the chemical
industry as a corporafe-specific and corporate-wide process

« Actually a "new product development’ (NPD) process

- Conceptualized to have “decision points” (‘gates”) after the end of

each stage and to define after review (usually by a dedicated group)
whether and how to proceed in the process (cf. VC financing rounds)

- Assessment usually by given criferia, explicit “milestones”or control
points (“judgment in the process”) or “tacitly” by group consensus

» Objectives: reduce uncertainty and nsk; “efficiency” (reduce cost),
ensure that “unsuccessful” projects are killed as early as possible
(“failing fast’; cf. slides 12.22)

« A stage review requires that all activities be finished up for review
before the next phase can start ("synchronization”)

« The industral stage-gate process with its documents (“ﬁro'ect
proposal” in structured forms) and decision-making exhibits analogies
with the entrepreneur’s business plan approach (slides 11.37, 12.23)

* In applying a strict, formalized e(uipproach simply on the basis of yes/no

decisions according to the pre-defined criteria it is “programmable” and
sets up a “closed, tell (demand)” research and innovation style.

« Particularly appropriate for incremental innovation.
The stage-gate process is fine for managing established businesses.

Copyright W, Runge-2008 Ref. Runge, p. 423; p. 608, Table 111.13; p. 653, 654 12.21

A “Structured” Innovation Process: Stage-Gate® NPD
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Stage-Gate vs. Business Plan Documents

FeedbackiLearning:
Fost-Launch Review

Project Proposal: Shaping + Analysis (several addresseses)

Whether .. How ...
NPD: Concept Concept ‘
" Shaping Analysis Validation Developme nt Implementation
Research Select for ] ] ] —
Concept Select for Commit to Coammit ta
Anahsis Walidation Develop? Resources
= Customer
ldeas ’ |, sl
= Business
SuocEss
Markets
Ideas — Crude Refined & Expanded  “erification of Demaonstration of Achiewement
Oppartunity Hypotheses Hypotheses with Critical lssues the Wishility of Business
Critical lssues (and to an Acceptable of the Project Startup
Ecanomic Madel) Lewvel of Confidence  Business Plan

Concept Shaping and | Cpportunity Summary, Value Proposition (WWin-yin)
Concept Analysis and Market/Customer Need; Product/Service (Offered)
Validation Forms; Competitive Advantage; Market Attractiveness
Business Attractiveness/Strategic Fit

Value Fotential

Copyright WY, Runge-2008 Ref. Runge, p. 604, Table Il 11; p. 664, 665, Figure 11,29 1223

Ideas and Innovation for Offerings

(Remember: Central Research vs. Business Research)

+ |dea generation as a structured process (“ideation”) vs.
ideas and imagination and serendipity as “events”

« Sourcing of ideas and discoveries from inside and
outside (scouts, cooperation with universities, research
institutes, etc.)

Most of the ideas successfully developed and implemented by any firm
came from outside that firm — questions: what's new and/or different?

+ “Technology Push” vs. “Demand (Market) Pull” (4.11)

« The probability of successful chemical offerings reaching
the market is 5 — 10 per 1,000 (0.5 — 1%).
Paraphrased adapting the well known fairy-tale “The

Frog Prince” to R&D projects Dréscher from Evonik
Industries (formerly Degussa) emphasized that

“‘R&D has the task to kiss 100 frogs in order to get 1
prince!”
(cf. also slide 1.13 concerning venturing)

Copyright Wy, Runge-2008 Ref. Runge, p. 652, p. 653, Tahle 1123, p. 777 1224
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Ideas and Problem-Solving

« Except for serendipities innovation sprouts essentially out of two
sources of ideas (slide 4.15):

— ldeas that may originate independently in persons’ imaginalion and
craativity,

— ldeas that result from probfem-soiving or ideas cambined with opporunity
identification for a paricuiar context, which means out of insights into
interrelationships between entities or patterns — or gaps in patterns
{technology and market, technology and scientific phenomena, technology
and societal attitudes, technology and wiork processes, technology and
complexity etc ) —

- Big problems means big opportunities!

« Having problems - of customers, manufacturingi, society etc. versus
“have a solution, look for the problem” (*technology push®)

»  Problem-solving :
affected by a combination of a searching process and by the
availability of the knowledge regum-:-d fo solve the problem, identifying
the generic structure of the problem increases the search space.

« Measuring problem-solving style of people:
“Kirton Adaptive-Innovative” (KAl) instrument (KAI) - measures
whether a person is an adaptive or innovative problem solver (cf. 3.15)

«  Major barriers for ideas in large firms are the current “climate” (or
corporate culture) with “failure avoidance” and “cost as killer” (too early
cost considerations may Kill good ideas!) and “core rigidities”.

Copyright Wy, Runge-2008 Ref. Runge, p. 750
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A Typical Path to Incremental (Discontinuous?)
Innovation in Large Firms
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Time and Money Quantified

jals &
polyMaterials L

EinfluB verschiedener Zielverfehlungen auf die Einnahmen

& Monate spaterer

-7 Markteintritt
= Geschatzte Produktionskosten

Produktiebenszykius kurz | lang |_13
Zyklus [ Jahre 5 10
Wachsum /% 20 [
Jahrliche Preis. 12 0
Lerosion [ %
45

lberschritten um 9%

Geschatzte Entwicklungskosten
-4|8| Uberschritten um 50%

r T T

-50 -40 -30

-20 -10 0

Verlorene Einnahmen / %

Specialty
Chermicals l
(Slide 4217 | Bei kurzen Produktzyklen ist die Zeit bis zum Markteintritt absolut entscheidend,
Plastics & bei langeren Produktzyklen sind die Produktionskosten kritisch.
Paolymers e t

Copyright W, Runge-2008

12.27

Key Differences Between Small and Large Technical Firms

Function Small Fims Large Fims
llanagement - Fast and focuzed decizions; - Complex decizion-making proceszes;
- Inclination to risk taking - Minimization of rizk taking
- "Organizational low distances”, - Pozsibilities for relstively quick re-allocation of resources
"yoice-of the-employee”, of poal impartant resounces in one project
closeness of knowdedoe and contral, - dichotomy of leaders versus managers
vigible leadership and exemplary roles - Slowver crganzationsl lesrning
- Fast organizational learning
flarketing - Personal contacts of top management - Global networks
(to customers and coop partners) - Professional organizaion with killed personnel
- Restricted resources (little, if &t all), - Profourd econamic and commercial knowledge in
MEnpcher dedicated figlds
Firancial - Restricted resources; - More resouwrces and bigoer "cake
- Profits are often re-invested - Complex planning, allocation and soproval processes
- Competition of divisions for funds
Production - Often simple plants (o no plants &t all, - Broad technological capahilties and exeriences
meaning "vitual companies") - Economies of scale
- Limited wverzatility in multi-purpase - Potertial and experiences to handle complex projects
facilties
Reszearch - Flexible - Formalized organization, considerable bureaucratic rizks
- Informal organizationwith access and - Intra- and inter functional communication and
exchange points to production and coordingtion Esues
focuzed "market knowledge" - Knowy hiow for complex development projedts
- Restricted resources
Technical - Restricted resounces - Global professional networks
Service - Often aligned with Resesrch - Large organizationwith personnel baving differentiated
=kill=
- Ancessibility via & mulitude of channels
- lzsues of responsivensss

Copyright'W. Runge-2008

Ref. Runge, p. 183, Table 118
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Technology Entrepreneurship

Entrepreneurship for and in
Chemistry-Related Enterprises

MODULE 13
Intrapreneurship: Company Requirements
and Barriers for Entrepreneurial Activities

Disruptive and Discontinuous Innovation
and New Businesses

Discontinuous or disruptive innovation means in market valule created,
not in technology!
A large (chemical) firm’s success (and shareholder's dream) results in:
Breakthrough Innovation

£ Project Class for Changed | Typical Magnitudes of Revenues

§ or New Businesses

= Small: =320 million in revenues

= Medium: $20 million - $200 million in revenues

w Large: $250 million - $500 million in revenues

§ "Big Bangs", "Blockbusters™ | $1 bilion and mare in revenues

g (big ideas that can create new industries)

The creation of discontinuous or disruptive innovation
usually results from changing one or more dimensions of
the existing business system (“offerings”), or by creating
entirely new business systems

Copyright Wy, Runge-2008 Ref Runge, p. 723 13.2
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Breakthrough Innovation and Employees

» Discontinuous or disruptive innovation ideas are associated
with high market uncertainty and risk (but big rewards)

» Disruptive innovations are difficult to deal with, because they
do not only require new resources (and competencies), -
but they (often) conflict with the organization's processes and
values (also a different value proposition).

« Breakthrough innovation needs persistence and continuity

+ People (“exceptional characters™) are key for breakthrough
innovations (scientifickechnical entrepreneurs - intrapreneurs).

» People make projects!
If a corresponding selection team likes the idea or project (and
like each other) and is willing to take the risk, “the project will
fly” (with “champions” and “sponsors” (Slides 13.8, 13.9)
emerging — “entrepreneutial pairs”).

» There are approaches to “organized” technical innovation
channeling an “unstructured” approach to breakthroughs into
the firm’s structured innovation process (Slides 13.8, 12.20).

CopyrightWy, Runge-2008 13.3

Discontinuous/Disruptive Innovation:
Large and Small Firms

+ Attempts targeting discontinuous/radical innovations
(including those at the very big companies) have produced
more failures than successes.

* There are seemingly more examples of small,
entrepreneurial firms generating radical innovations;
but the majority of them have also failed.

Established companies fend to be followers in disruptive innovation.
One reason: a fisk-avoiding cotporate culture, being “conservative”

Furthermore, established firms' leading customers generally do not
want, or cannot, use a disruptive technology at first.

Drastic shift in demand occurred when the disruptive product’s
performance exceeded the market demand (entrant firms overtook
established firms).

SME entrants have advantages (low-end, niche and/or new markets).

+ Options for large firm: identify business and/or
technological threats or opportunities; “build, cooperate or
buy”, New Business Development (NBD) process;
(corporate venturing - an important part of the NBD process
in the chemical industry)

Copyright'W. Runge-2008 13.4
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Some Issues in Large Firms for
“Breakthrough” Innovations

+ How do you encourage and select breakthrough ideas,
link to opportunities and
prepare a lift-off for (discontinuous or radical) innovation?

* How do you make sure that disruptive ideas have a soil to
blossom and grow, get upper management commitment
and ...

» [s there a right “home” for discontinuous/radical
innovation?
— Central Research {whether and when to transfer to business)
— Existing Business Unit (Business Resesarch)
— Mew Business Unit (intra- or extra muros,; extra muros with "outsiders?)
— Spin-Off (Venture)

* Who are the right people for the transition from
development to production? (shift temporarily Research &
Development people to Production? — DuPont’'s Kevlar)

* How do manufacturing challenges impact market entry?
— Product cost {yield, purity, econarmy of scale?)
— Imposing a dominant standard

Copyright VW, Runge-2008 Ref Runge, p 418, 419, 606 13.5

Human Factors for Breakthrough Innovations

+  Breakthrough innowation in the chemical industry almost newer comes from
an articulated need; it comes from

— aninsight into an unafdiculated need,

— a scarcily (including fighting monopoly) - "necessity is the mother of
mvennon

— an mduga‘ry "Holy Grall" (a"dream” ar wision)
— serendipify.
+  When it comes to innovation, the key point is this:
Ereakthrough innowation typmaily comes from looking af the world through a

different lens, by exceptional or even eccentric characters ("mawericity”,
unor‘[hodoxy).

+  People getthe courage to {ne new things and take risk not because they are
comvinced to do so by awealth of analwcal ewdence but because they
hawe an infernal drive, they feel something visceraify in their personality.

+ Radical inngvators think of their companies as porffolios of assels and
competencies.

+  But, too many executives are cancerned that encouraging 500 "freewheel”
or unconventional ideas will incite their people to waste time going off in
thousands of crazy directions. Apart from the efforts, that is not the problem.
Feople have been beaten down, boxed in, and brainwashed for so ong that
the challenge is not to rein in their far-fetched and absurd fantasies.

The challenge is to get them to expand thair thinking.

«  Moreover, in most companies, the only person who can buy an idea is your
boss oryour boss's boss. (Don't publicize your idea too early to your bossl)

Copyriaght ¥ . Runge-2008 Ref Runge, p 431 136
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Approaches to Intrapreneurship:
Corporate “Funds” for Innovation

»  Most famous: The “15% rule” of 3M allows virtually anyone at the 3M
company to spend up to 15% of the workweek on anything he or she
wants to, as long as it is product-related (“firm cuffure™!l).

» Chemical firms (e.g. BASF, Dow, DuPont) have often programsto
develop and fund innovative ideas from employees through an internal
venture arm when the particular (assessed) good idea does notf fit
cleatly within any of the firm's business units

— Say, $50,000 can be made available to any employee who wished
to undertake an independent pre-commercial investigation of a
technology or business concept.

— Or, provide time to researchers to follow own ideas (apart from
attributed projects) through exploratory research (BASF, Dow)

+ However, reality sometimes (often?) interferes with good intentions.
Work overload can simply be one reason for not implementing an idea;
employees may stop submitting (business plan-like) project requests
for funding due to increased workloads and a general lack of time.

Copyrighty, Runge-20082 Ref Runge, p 726, 727, 777 13.7

Leading and Hedging Breakthrough Innovation:
A “Special Affair” of an Entrepreneurial Pair

+ When lacking a supportive corporate culture a
“maverick” and “project champion” must pro-actively
catch the attention of a “sponsor” known for his/her
personal characteristics and influence and/or power in
the firm (knows “which buttons to press” how to “sell”);
to create the “champion/sponsor pair’

* Pushing the project (“till stage 3" in the firm's formal
process; cf. slide 12.22) and acquisition of resources is
ad hoc (special corporate funds?)

The crossroads:

— The following steps including project staffing, team building and
getting needed people on board for development, completion of
tasks and transfer to production rely essentially on individual
inftiatives.

— Further activities are channeled into the company’s (formal)
innovation process.

Copyright ¥, Runge-2008 Ref Runge, p. 723 138
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The Technical Businessman: The Role Model
for a Sponsor of Breakthrough Innovations

+ Sponsors have heavy weight and influence in the
company — throughout functions and management
*+ The Sponsor — Features and Processes

— Sets the context —
communicates a clear vision for the unit/organization;

— Finds and selects “innovators” —
bets on people, not just plans;

— Chooses projects to sponsor;

— Forms cross-functional project teams —
strives for functionally and competency “complete” teams;

— Supports the team - provides resources and is a “one stop
shop” for decisions that will stick;

— Guides the team - sets milestones, asks the right
questions, and knows when to redirect the team’s efforts;

— Rewards the team — keeps them on track.

Copyright'W. Runge-2008 Ref Runge, p. 723 134

New Business Development (NBD)

+ NBD: a process that has to be managed and shows up as a capability.
NBD appear in various structural constellations, in the businesses
and/or as part of Central R&D, organizationally inside the firm (intra
muros), but outside the businesses or outside (extra muros) and
loosely coupled; cf. Air Products & Chemicals, Dow; BASF, Evonik Ind.

*  “New Business Development” (NBD) in technology-based firms:

a corporate innovation “experiment” as is “New Product Development”
(NPD) of the R&D function.

- NBD is refated to a particular“business mode/” as an organization’s
core fogic for creating value (11 C-‘F.’)
Deliverables: Business Model + Proof-of-Concept (PoC)

+ NBD is a notorously risky proposition.
NBD is not only associated with high risk and uncertainty for the firm.
Working in NBD units puts also employees at higher risk of failure and,
hence, cannot be viewed as a “good career move”, unless the
company put in place a defined career path and employee
development plan to attract particularly bright people with combined
fechnical and commercial minds for such jobs, which means actually
“Intrapreneurs”.

+ “Entrepreneunal pairs”: advantageous “architectures” for NBD setup.

« The NBD organization of a firm is fo develop a new business, nof to run
ifl Success or failure is also determined by subsequent activities.

Copyright'. Runge-20083 Ref Runge, p. 722,723, 727 1310
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New Business Development: Orientations

NBD (in and outside the current business organization): a
major route to cormporate renewal and growth (beyond NP D)
Opportunities: particularly “future” and markets new-to-the-firm (new-to-
the woid) requirinig new product, technology (and sometimes
marketing) competencies

Develop a company of sufficient size out of an NBD initiative: 5-8 years

Business Orientations:

— Anexistent business of the firm is extended (NED mainly in the business),
existing businesses are combined into an extended new one

— A new business is created and integrated into the firm;
— A new business is created and separated from the parent firm as a spin-off.

Human Resources QOrientations:

» Essentially “Insiders” (e.g. BASF Future Business GmbH —BFB; 12.10)

— Wide range of experience in product development, application technology
and marketing.

— Fersonnel has experience in one or mare of the company's operating
sectors

» Essentially "Outsiders” (e.g. Dow)

— PFersonnel with three primary roles/positions:
ldeators, Evaluators, and Implemeanters

+ Compass. Strategy or Business Model (change or new?)
Copyright¥W. Runge-2008 Ref Runge, p. 723,728,729 1311

NDB: Location and Uncertainties

Location and structure for organizational units to deal with NBD:
Depends on how close corresponding activities are fo core businesses
and technical core competencies;

Develorment outside the core businesses tends to hagpen ina
separate NBD unit and through M&A activities (cf. 12.8, 12.10).
Uncertainties:

+ Successfully capturing “newlinew” (product/imarket) opportunities can he
very problematic, as companies often lack the ap roprlate experience
base to guide them (“they don’t know what they don’t know™).

— Uncerainty how ihe sclence s going fo develop (including related
regulatory developments)

— Atwhat pace new technologies will emerge.
— YWhich markets are going to emerge (and how to dewelop these)
— Cusfomer adoplion creates additional uncenainties
— Leaming challenges how close to firm's core competencies {"new-to-the-
firm®, "new-to-the-wiorld")
Methods (“build, cooperate, buy™):
= Building and developing internally new technical and/or marketing
competencies, essentially through explorafory research.
« Cooperation and alliances with academia and other research institutes
or firms (slide 1.17);
» Venturing and acquisitions

Copyrighty, Runge-2008 Ref Runge, p. 722 1312
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Job Description (Tasks and Requirements)
“NBD Manager Specialty Chemicals”

Tasks: Intelligence-related and intrapreneurial activities

« Lead, control and coordinate projects for strategic business
development

« Collect and analyze information concerning markets, competitors
and customers

= Work on strategic issues ofthe specialty chemicals’ businesses

« Track technologies, products, markets and companies in selected
areas to derive opportunity-risk potentials, recommendations and
action necessities

» Work in teams and support chemicals’ businesses with technology
assessments, strategic decisions and acquisition processes
Required:
Dr./PhD in natural science; 3-5 years job experience; 1-2 years in
business development or strategic marketing or setting up a startup;
- several years experience in coordinating global projects;
- strengths in presentation and reporting;
- a personal network in specialty chemicals will be helpful;
Your fraits: ...

‘ Usable as a springboard for entrepreneurship! ‘
CopyrightWy, Runge-2008 1313

Corporate Venturing (CV) — Venture Capital (VC)

A case for technology intelligence concerning NTBFs:
+ Types
— Internal CV: build a new business within the company, but

independently outside the qfven corporate structures and core
businesses (e.g. an internal startup with “intrapreneunal settings™)

— External CV (and \/C): Corporate VVenture Capital (CVC)
organization or taking, at least, partial ownership in independent
external venture organizations, mainly through financing and
participation in eqm%. Engaggement can also be without money,
e.g. IP (cf. slides 1.17,10.19, 5.23,7.16).

* Major aims of external corporate venturing

— Tracking the market and learning about the details of the
technology the new technology-based firm (NTBF) is working on;

— Acquire skills, capabilities, and technologies outside the current
company’s competencies not otherwise easily available;

— Access to entrepreneurs who could impact the firm’s business.

* Some current orientations of chemical companies’

ventures:

nanotechnology, ionic liquids, OLED, fuel cells and alternative
(“clean”) energy (photovoltaic, solar cells); or?anic semiconductors;
printed electronics; “devices” for organic electronics

Copyright . Runge-2008 Ref Runge, p. 554, B35-637 1314
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Orientations for Corporate Venturing

Focus on two firm's life stages: (“seed”) early stage vs.
late stage (development/expansion).

Firm attributes for attractive corporate ventures:
— A clear value proposifion;

- I_ar%;e targeted markets and technology with "piafform” characteristics
{multiple commercialization opportunities);

— Defensible infelieciual propery,
— Demonstration or prototypes (or commercialization units);
— Anenergized management team or a visible “oulstanding” enfreprensur.

Chemical firms usually prefer “/ate-stage venturing” (e.g.
BASF, Cargill) or support startups’ early stages
specifically, for instance, through validation of business
models, provision of support to generate business plans,
search of strategic partners etc. (e.g. Evonik’s Creavis;
formerly Degussa)

Re-Visited: Difference to “normal” venture capital:

Inwestor relationship one step further by entering into value-genarating

relationships with tne porifolio campanies, such as strateqgic advice,
consulting support as well as access to resources (slides 716, 7.17)

Copyright W, Runge-2008 Ref. Runge, . 694-696 13.15

Skunkworks

A skunkworks runs a projectin a way that is outside
the usual (company) rules

Compahny-internal groups to achieve unusual results
(approved by management)

Typically, a skunkworks has a small number of
members in order to reduce communications and
coordination overhead

— |s often given responsibility for developing something in a
short time with minimal management constraints

— Skunkworks project may be secret
— Sometimes used to spearhead a product design that
thereafter will be developed according to the usual process
For instance, DuPont's skunkworks experience at
the beginning of the 1990s to speed the new-
product process:
Those projects often did not produce much profit.

Copyright W, Runge-2008 Ref Runge, p. 696 1316
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Breakthrough Innovation Despite the System

+ Many people who succeed at breakthrough innovation

inside large companies will tell you that they did it despite
the system (“bootlegging”), against the official direction!
But few senior executives or senior managers seem to
find that state of affairs to be remarkable and disturbing.

Not every bootlegger works for the best of the company.
Corporate culture will determine the direction of
bootlegging. M-

Dick Drew's pursuit of the masking tape
Hewlett-Packard (HP):

Charles (Chuck) House pushing a display monitor
Perstorp:

Feward

“Bootlegging” Laminate flooring product team (Fergo spin-off)

Sony:
Examples \1 Ken Kutaragi - PlayStation

Bayer:
Klaus Grohe - Ciprobay
Meubauer, U. (2008): Machrichten aus der Chernie 54, 759-761.

Mo Reward

Copyright W. Runge-2003 Ref Runge, p. 461, 464; p. 723 1317

Dilbert's "Salary Theorem”

"Engineers and scientists can never earn as
much as business executives, sales people,
accountants and especially liberal arts majors.”

The less you know, the more you earn!

Dilbert's theorem can be supported by a
mathematical equation based on the following
two well known postulates:

Postulate 1: Knowledge is Power.

Postulate 2: Time is Money.

As every engineer knows: Power = Work / Time.
Hence:|Money = Work / Knowledge

Copyrighty, Runge-2008 1318
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Dilbert Web Site: http /Awww.unitedmedia.com/comics/dilbert/

1. hittg: ihsanesy dilbert comimost_populard 2. kttp: sy unitedmedia comicomicsidilbertfar chiveSdilbert- 2008011 0 i

't 3 s —
gﬁsﬁi:ﬁ!&:: LIl | e, (t'rﬁ CALLE o-\!
h | Bl | ExPLAINING MY |
YOUBUILOIT. | |of | 0B TO ME AS TF | _MAMAGING
i 1™ AN IDIOT? \
£ =
5
4 -
l A

i i
TINA, PUT TOGETHER |1 ]
A DOCUMENT SHOWING |} WRITETT |3
HOW OUR BUDGET S0 IT SEEMS ISNT  TCALLIT
ALIGMS LIITH OUR, iT LIKE IT OOES. (E| THAT LEADERSHIP
PRIORITIES. | I LYING? @y LIORDS.
A ‘1 ! i : :"4
Y A ;x VO IR A {7
Dilbert - 25) 4 |; 4
[M ai n] Characters: T Scotl Adams, IncJDTSL by UFS. Inc,

Dilbert is a stereotypical technically-minded single male engineer.
Pointy-Haired Boss (PHB) is hopelessly incompetent at management and

is very bombastic. He does not understand technical issues.

Wally is one of the oldest engineers; he hates worle, avoids it whenever he can.
Alice is one of the more competent engineers. She has a huge, triangular
hairstyle. She is often frustrated at her worle not getting proper recognition, which
she believes is due to her gender.
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Appendix:
Selected Contact Points for
Starting up a Firm

Technology Entrepreneurship

Mixed German/English text!

Chemical Startup Firms in Germany

Chemical Start-up Companies: Database
http:/Amww.chemstart.org/

GDCh mit VCW-Fachgruppe:

Seit Anfang Februar 2007 hat die VCW einen Wetthewerb gestartet,
Fmdfdeen und Konzepte im Bereich Chemie und Life Science zu
drdern

(http:/Avww . gdch.de/strukturen/fgiwirtschaftivew_va.htm)

In sechs (halbtﬁgi%en) Regionalveranstaltungen werden Grundiagen
vemmittelt, wie erste Ideen in ein konkretes Geschéftkonzept und
anschlieRend einen Business Plan umgesetzt werden.
Erfahrungsberichte von erfahrenen Griindern und Investoren bieten
die Méglichkeit, von deren Fachwissen fiir erfolgreiche
Geschaftsgriindungen zu profitieren.

Die Teilnehmer werden aufgerufen, Geschiéftsiceen einzureichen.
Die zehn besten Kandidaten erhalten ein 10-stiindiges Training
durch ADL und Festel Capital, um die Geschéftsidee zu einem
Business-Plan auszubauen.

zerman Biotech Database
(http:fensiee. germanbi otech.comidedindex.php)

Copyright W. Runge-2007 A2
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Guided Tours for Planning

» Technik-Orientierte-Unternehmensgriindung (TOU)
http:/mww .tzl.de/tou-planer/fahrplan.htm
Software: Griindungsplaner; http:/iwww.tzl.de/tou-planer/

* Checklisten: Existenzgrindung —

Unternehmensgriindung:
http://checkliste.de/unternehmen/existenzgruendung/

"TOU-Planer” Fahrplan
e Bl
. P salich Markating, Innevation
ChECk"Sten der Vﬁ;:ﬁ:sl_:tzeungen Finanzierung
Deutschen Ausgleichs- -
o _ E-J :m:iukts;.:ezilikatim Finanzienngsplan
bank fur Unter D [ e
nehmensgriinder Forderungs- Ften Vo
(mit Persénlichkeits- Méglichkeiten B, Wy
test fur Unternehmer)
http :/fsww fes deffulltextFo-wirtschaft/00724009 .htm
Copyright'. Runge-2007 A

General Information

« Grundermagazin.online:
(http://Awww.gruendermagazin.com;
http:/imwvww. gruendermagazin.com/existenzgruendung-
index-56--118--high_tech_gruenderfonds.htm)

* Innovationsreport
(http:/AMmww.innovations-report.de)
Mit Nachrichten & Berichten aus Biowissenschaften,
Chemie, Materialwissenschaften und vielen anderen
Bereichen

Copyright'. Runge-2007 Al
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Policy in Germany Concerning
Entrepreneurship

The field of promoting technology-based startups are
concentrated on three areas:

— improving the financing conditions for startups, especially the
access to venture capital,

— improving the infrastructure and legal framework relevant to
startups, and

— improving the climate for entrepreneurship, with special
emphasis laid on the higher education and public research
sector.

+ Technology-based startups are supported not only by
direct subsidies but also by means of consulting.

* One example among several initiatives is the Business
Angels Network (BAND - Business Angels Netzwerk
Deutschland e.V.; http://www.business-angels.de/),
which offers startups access to experienced managers
who give advice to young entrepreneurs in the early
stages of firm creation.

CopyrightW. Runge-2007 AS

Governmental and General Resources

»  Bundesministerium fiir Wirtschaft und Technologie

— EBEXIST —Existenz rUndun?en aus derWissenschaft
(http: fhenseer exdst de; hitpfenww exist defmachrichtenindex php)

— Existenzgrindungsportal - hitp/fewnw existenzgruender def,
(http:fheneewe softwarepaket.de)

— Grundersoftware (Ver. 9.0) (hitp v softwarepaket de)

— Winschaftliche Farderung, Hilfen fir Investitionen und Innovationan
(http fhenenad b de/DateienEMWIPDF foerderdatenbanidwirtschaftlic
he-foerderung property=pdf bereich=bmwi sprache=de rwb=true pdf)

— Junge Unternehmen. Frobleme und Lasungen bei der Existenzfestigung
(http:Aensewr netzeitung . de/oth/0035/1 20935 pdf)

«  Bundesministerium fiir Bildung und Forschung

— MNano-Entreprensurship-Academies in Deutschland _
(ﬁ%ﬁww.techpor‘tal_defdefDIQmews,pubhc,newsdetan_pubhcmstarb‘,,,

— NERA, the new initiative of nanodwomen i5 part of the action program ,Power
far Entrepreneurs”. From 2007 to 2009 three Mano-Entrepreneurship-Academies
will take place to promote the entrepreneurial ambitions and competences of
wyoung female scientists{httpAwww nano-d4-women dedcontentivienss,31)

« Existenzgriinder-Institut Berlin .V . _
Fir Existenzgrinder, mit offenem Forum zur Diskussion,
Informationsveranstaltungen und Businessplan-Yettbhewerb
(e existenzgruender-institut de)

Copyright'W. Runge-2007 AB
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Hotline in Germany

Das Bundesministerium fiir Wirtschaft und Technologie hat
gemeinsam mit den Vorsténden grofter deutscher Banken eine
Finanzierungs-Hotline eingerichtet.

Unter der Telefonnummer 01888 615-8000 (Montag bis Freitag von
09:00 bis 16:00 Uhr ) kénnen sich kleinere und mittlere
Unternehmen in Finanzierungs- und Forderfragen an zwglIf
besonders geschulte Experten des Bundeswirtschaftsministeriums,
der KiW-Mittelstandsbank, der Sparkassen-Finanzgruppe und der
Zentralinstitute der Genossenschaftsbhanken wenden.

Die Férderdatenbank des Bundes

(http:/Avww foerderdatenhank.de/Foerder-
DB/Navigation/root,did=169564 .html)

Europe: Gate2Growth.com — The Pan-European

Gateway to Business & Innovation Financing
(http:/Avww.gate2growth.com/)

Copyright W. Runge-2007 AT

Grinderinitiativen - Foundation Initiatives

Sciencedlife

Initiative der hessischen Landesregierung und Hoechst spezifisch auf die
Bedirfnisse von Ideentragern im Bereich Life Seiences und Chemia
zugeschnitten. [httpAsww sciencedlife de), _

Basis:aljahriich bundesweit ausgetragener Busingssolan-Welfbewsrb
Selencedlfs Busingss Forum: Zugang zu Netzwerken, direkter Austausch
von Informationen und Kooperationsmaglichlkeiten

enable2start

Die Granderinitiative der FINANCIAL TIMES DEUTSCHLAND
(http:fhevene enable def),

gute Kommentare zu typischen Problemen

Start2grow — verbunden mit Grindungswettbewerben
(http:Mhensied start2grow defdelhomel)

rinderinnen und Grinder bei der schnellen, fundierten Umsetzung ihrer
zeschaftsidee und somit beim Aufbau eines eigenen Unternehmens zu
unterstitzen. Das kostenfreie Angebotwon start2grow umfasst deshalb ein
Coaching-lKonzept Ein Kernelement ist dabei der Know-howe-Transfer durch
das startZgrow-MNetzwerk - Ober 800 Fachleute stehen den Grinderinnen
und Grandern als Coaches zur Verfigung, mit Businessplan-Wetthewsarh
Business Plan Manual .

(http:fhwaener start2grow . defdel/services/downloads!);, Handbuch, Muster, 5-
Jahres-Planung (Excel)
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Capital Investments — Some Examples

* High-Tech Griinderfonds - Investoren:
Bund, KfW-Bankengruppe, BASF, Telekom, Siemens
(http /A . high-tech-
gruenderfonds.de/htgf/;(http:/Aww.gruendermagazin.com/existenzgru
endung-index-56--118--high_tech_gruenderfonds.htm)

+ KW Mittelstandsbank
Die KfW Mittelstandsbank hiindelt nach eigenen Angahen alle
Angebote fur Griinder sowie kleine und mittlere Unternehmen
(http /. www kfiw-mittelstandsbank.de)

+ MBG Mittelstédndische Beteiligungsgesellschaft Baden-
Wirttemberg GmbH
(http /ivaww.mbg.defindex.php)

* Der Bundesverband Deutscher

Kapitalbeteiligungsgesellschaften -
German Private Equity and Venture Capital Association e.V. (BVK)
(http /Avww . bvk-ev.de/)

+ BAND (Business Angels Netzwerk Deutschland e.V.)
(http :/Awvww . business-angels-forum.defs_index_d.html)

CopyrightW. Runge-2007 A

Business Plan Competitions -
Businessplan-Wettbewerbe (1)

* Der Deutsche Grinderpreis — Startup
bundesweit gréRter Grindungswettbewerb, der von den
Sparkassen gemeinsam mit dem "Stern"”, dem ZDF,
Porsche und McKinsey veranstaltet wird
(http:/AMmww.deutscher-gruenderpreis.de/)

* FOnf Pramierungskategorien orientieren sich am
Lebenszyklus eines Startups von der Griindung bis zum
erfolgreichen Unternehmen

— Konzept
— Aufsteiger _'_'_'_‘_‘—'—-\—-—-—-—-—._.__ Beispielhafte
— Unternehmer / Falle fur Startups

— Visionar
— Lebenswerk

Copyright W, Runge-2007 A0
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Business Plan Competitions -
Businessplan-Wefttbewerbe (2)

* An opportunity to
— Gain experience,
— Visibility,
— Money (,Award®)

+ Grindungszuschuss.de
(http:denene gruendungszuschuss defbusinessplanfweitere-
themen/businessplanwettbewsrbe html)

* Businessplan-Wettbhewerb Berlin-Brandenburg (BPW);
Videoprédsentation der Preistréger; speziell BPW-
Hochschulpreis
(httpedfenene b-pewe def2007 findex php)

* Minchener Business Plan Wetthewerb (MBPW),
(http:/Aeven gruendungszuschuss defbusinessplanfweitere-
themen/businessplanwettbewerbe html)

Copyright'. Runge-2007 A

GriinderGuide - NewCome.de

+ Existenzgriindung und Unternehmensnachfolge in
Baden-Wirttemberg
(http:/Avww.newcome.de/existenzgruendung/index.php)

— Online-Handbuch

— Inkubatorenprogramm: fir 2-3 Jahre auf dem
Campus, die Ressourcen der Hochschule oder der
Forschungseinrichtung kostenlos oder kostengiinstig
hutzen

*+  Programmschwerpunkt ,Start auf dem Campus®
(http:/Awvww.hochschulportal.newcome.de/hochschulen/index.php)
* Junge Innovatoren: Existenzgriindungen aus

Hochschulen und Forschungseinrichtungen
(http:/Avww.hochschulportal.newcome.dehochschulen/Foerderpro
gramme/index.php?0id=9856)

u.v.m
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Some Resources in the U.S.

U.S. Small Business Administration (SBA)
(http:/Awvww.sba.gov/index.html)

+ Success Stories by Technology: Chemistry
NASA: Small Business Innovation Research - Small Business
Technology Transfer
(http:/sbir.gsfc.nasa.gov/SBIR/successes/chemis.htm#open)

+ Entrepreneur.com
http:/Asww.entrepreneur.com/

» Entrepreneur-Web
(Free Entrepreneur Personality Test)
http:/Asww.entrepreneur-web.com/

« Stanford: Entrepreneurship Education Resources;
Stanford Technology Ventures Program
Educational short videos on patents, licensing and
technology, and much more (requires free-of-charge
registration)
http:/fedcorner.stanford.edu; hitp://stvp.stanford.edu

* Business Week: Small business news and advice
(http:/Avww . businessweek.com/smallbiz/)

CopyrightVW. Runge-2007 A3

More from the U.S.

* What lenders want to see in a loan proposal
(http:/Avww bizjournals.com/SBA2007 /startup_basics.html)
+ SCORE (Counselors to America’s Small Business), an SBA
resource partner, has business-plan templates, but also other Excel,
Word or PDF templates, such as
— Bank Loan Request for Small Business
— Balance Sheet (Projected)
— Breakeven Analysis
— Cash Flow Staterment
— Competitive Analysis
— Start-LUp Expenses
— Profit and Loss Frojection (3 Years)
- Etc.

(http:/Avww.score.orgftemplate_gallery.html)
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