PREFACE

The purpose of this publication is to enhance the ability of
smal | busi nesses to conpete effectively in Small Business In-
novati on Research (SBIR) prograns. 1In order to participate
in these prograns, firms submt SBIR proposals to federa
agencies in direct response to specific solicitations. Ac-
cordingly, the primry enphasis of this publication is on pro-
posal preparation. As proposal submission is the cul mnation
of a planning process, prudent firnms devote attention to plan-
ning their proposal prior to the actual witing. This publi-
cation contains three chapters corresponding to a process

t hrough which your firmdeternm nes the suitability of SBIR par-
ticipation, selects projects, and finally prepares proposals.

Chapter | describes the SBIR program and how it can relate to
ot her aspects of your business.

Chapter |1 presents suggestions for gathering informati on neces-
sary to determine the suitability of any project for an SBIR
program Such information includes information on federal agen-
cies (who solicit research and devel opnent efforts), technol ogy,
and comerci al markets.

Chapter |1l discusses specific itens you should consider in pre-
paring your proposal. The content of this chapter is based on
i nformati on provided by technical evaluators within various agen-
cies who reviewed SBIR proposals and on a sanple of witten eval -
uat or comments.

This publication was prepared by the:

O fice of Technology, U S. Snall Business Adninistration

. USING THE SBI R PROGRAM TO FURTHER BUSI NESS DEVELOPMENT

A. What Is SBIR

Smal | Busi ness I nnovation Research (SBIR) progranms fund research
and devel opnent efforts of a high risk nature that nmay have ex-

cel l ent comrercial potential

The Smal | Busi ness | nnovation Devel opnent Act of 1982 (P.L.
102-567), and 1992 (P.L. 102-564), presents an exceptional oppor-

tunity for any innovator who is capable of conducting high-quality

research and devel opment (R&D). The purposes of the Act are to 1)
stinmul ate technol ogi cal innovation; 2) use small business to neet

federal R&D needs; 3) encourage the participation by di sadvant aged

and mnority persons in technological innovation; and 4) increase
private sector conmercialization derived fromfederal R&D

Under the Small Business Innovation Devel opnment Act, each agency
with an extranural R&D budget in excess of $100 mllion nust es-
tablish an SBIR program The foll owi ng agencies are currently
participating in the SBI R Program

*  Departnment of Agriculture
* Department of Commerce
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Depart ment of Defense

Depart ment of Education

Depart ment of Energy

Department of Health and Human Servi ces
(including the National Institutes of Health)
Department of Transportation

Envi ronnental Protection Agency

Nat i onal Aeronautics and Space Admi nistration
Nati onal Sci ence Foundati on

Nucl ear Regul at ory Conmi ssion

* ok X X

E o I

Through its SBIR program each agency will devel op topics and
rel ease solicitations describing those topics. Proposals are
submtted to the agency where they are revi ewed and eval uat ed
on a conpetitive basis. Each agency makes its own awards using
contracts, grants, or cooperative agreenents.

Under the |aw the SBIR programis a three-phase process.

Phase | is based on proposals solicited by participating agen-
cies. These solicitations contain topics on which small firnms
are invited to submt proposals. The proposals describe the
results the firmintends to attain, the approach the firmwl|
take, and how it will prove the feasibility of its approach

Phase | awards can be made upto $100,000 for approximately a
six-month effort. The purpose of Phase | is to show. 1) that
the proposing firmcan do high quality R&D; 2) that the pro-
posed effort is technically feasible; and 3) that sufficient
progress had been made to justify a nuch |arger agency invest-
ment in Phase Il. Phase | enables the agency to address these
questions with relatively small agency investnent, thereby in-
creasing the efficiency with which federal R&D dollars in Phase
Il are utilized.

Those projects which conplete Phase | can conpete for Phase |
funding to further develop the proposed idea. Phase Il is the
principal R& effort, with a duration which normally does not
exceed two years. Awards for Phase Il are for $750,000 or I|ess.

Awar ds for Phase Il are based upon the results of Phase I and
the scientific and technical nerit of the Phase Il proposal

The object is to continue the R& initiated under Phase |
However, the governnent is not obligated to fund any specific
Phase Il proposal. |In order to fairly handle the probl em of
choosi ng between proposal s of approxi mately equal nerit, where
the funds available to agencies do not permt funding all pro-
posals, the Small Business Innovation Devel opment Act mandates
that comm tments for followon funding from non-federal sources
be given special consideration

Formal |y, SBIR prograns have a third phase. \Where appropriate,
Phase 111 is conducted by the small business (including joint
ventures or R&D partnerships) to pursue comrercial applications
of the R&D conducted in Phases | and 11. Non-federal funds,

i ncl udi ng those obtained through exercising the foll owon fund-
ing comm tnent, support Phase IIl. Phase Ill may al so be sup-
ported by non-SBIR funded R&D or production contracts with a
federal agency for products or processes intended for use by
the United States Governnent.
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Small U.S. businesses are eligible to participate in the SBIR
programif they are for profit and have 500 or fewer enpl oyees.
This includes sole proprietorships, partnerships, joint ven-
tures, associations or cooperatives. Nonprofit organizations
are not eligible.

The primary enpl oynent of the principal investigator nust be
with the small business. He or she nust spend nore than one-
hal f of his or her tine enployed by the small business at the
time of award and during the conduct of the effort.

During Phase I, a m ninmum of two-thirds of the research and/or

anal ytical effort nust be perforned by the proposing firm

The rest may be used for consultants or subcontractors. During
Phase 11, at |east one-half nust be perforned by the proposing

firm

B. Integrating SBIR-related Efforts Into Your Overall
Busi ness Strat egy

Good business strategy is guided by a sinple maxi m Know
your own business. Small firns may waste tine and nobney
chasing after federal R&D funds which are outside of their
busi ness plans and strategy or capability. Submitting an
R&D proposal can be a costly exercise for a small firm
You nmust know what it is you want to acconplish. You nust
have the R&D staff and capabilities to do the work

If you are willing to conmt tinme and funds to R&D, and
you know your market well enough to know what ki nds of
i nnovations will nmean growh and profits, SBIR prograns

are an excellent way to get the seed noney to do the ad-
vanced R&D often necessary to enter into new projects.

We recommend that firns interested in the SBIR program
start by drawi ng up a business plan. Not only can such a
pl an hel p you deci de what SBI R program you want to conpete
in, it also provides you with a docunent you can show ven-
ture capitalists and other potential investors. A good
busi ness plan can take a variety of forns, and should in-
clude at a mnimumthe follow ng topics:

* summary of what your conpany's objectives are and what
busi ness you are in;

* description of the specific products and/or services
that you are or will be providing;

* description of the markets you are in or plan to com
pete in;

* description of your conpetition and your advantages
vis-a-vis the conpetition;

* biographical information on the principals and key per-
sonnel ;

* purpose(s) for which you are seeking funds and an esti -
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mat e of the funds you will receive;

* financial statenment which includes both the past few
years (if any) and projections for the next three to seven
years;

There are nunerous sources of information on business plans.
For exanple, many |large accounting firns publish free bro-
chures or panphlets on howto wite a business plan. Mny
uni versities and associ ated Small Busi ness Devel opnent Cen-
ters include business planning assistance as part of their
efforts to assist small high-technology firms. Devel oping
a business plan will enable you to clarify your business
strategy and focus on your strengths. Wthin this context,
you can decide if SBIR nonies or other R& or private sector
noni es for that matter - are worth pursuing.

C. Using SBIR To Establish Scientific/Technical Leadership

By viewing the SBIR program as one part of your overal

busi ness strategy, you can use the programto build scien-
tific and technical |eadership in your area. 1In an in-
creasingly conpetitive nmarketplace, such |eadership is a
key to continual innovation and the sales that innovation
brings to small firns.

Modern sci ence and technology is frequently described as
conprised of a series of specialties. Small firnms can
establish technical |eadership in one of these specialties
through a systematic sustained R& effort. Success in w n-
ning SBIR awards provides vital funding and recognition for
your conpany.

Vi ew t he begi nning stages of your SBIR proposal planning
process as an opportunity to talk with various represen-
tatives fromfederal, state, and |ocal governnment, from
conpani es, fromuniversities and non-profit institutions
and with i ndependent consultants. The people you neet and
talk with in even the first stages of proposal preparation
can prove to be valuable contacts in the future.

The SBI R proposal process provides an opportunity to es-
tablish ties with experts in your field. By approaching
these experts in the context of your SBIR project, you are
likely to find that they have valuable insights to offer
your conpany. Working closely with em nent scientists and
engi neers provi des opportunities for your staff to benefit
fromthe knowl edge and experiences of others, thereby short-
ening the learning curve in noving to the frontiers of your
field.

Award and successful conpletion of Phases | and/or |l pro-
vi des a federal governnment stanp of approval for your ex-

perience. Don't be shy - |let people know about your success.
Your firm should actively pronote any award that you receive
Publicity should be directed towards the professional, trade,

busi ness, and mass nedi a; towards rel evant trade and profes-

si onal associations and their nenbers; and towards downstream

users of your products or services.
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As SBIR awards give you or your scientists and/or engineers
a substantive project to talk about, encourage themto pub-
lish in professional literature. As it makes you a nenber of
the "user community" for federal prograns, seek to partici-
pate on federal agency advisory boards and peer review com
mttees.

D. SBIR As a Potential Source OF Funding

An SBIR award is a powerful |everaging tool to attract
ot her possible sources of funding. Your SBIR award is
a sign of your conpany's credibility and creativity.

SBIR brings you into direct contact with federal agency
SBI R and R&D program nanagers. These people are experts
in their fields and have extensive networks which can
benefit your firm For exanple, sonme SBIR program nman-
agers send abstracts of Phase | awardees to |arge com
pani es and venture capitalists who have shown interest
in funding Phase Il endeavors or working with your com
pany in other capacities.

Mention your SBIR award when conpeting for other federa
R&D. It is a sign of your conpetence to other program
managers. After all, a nunber of their colleagues thought
wel | of your firm

The US Smal | Busi ness Administration has devel oped a com

puterized matching systemwhich will bring together po-
tential capitalization sources with SBIR wi nners. This
systemw || match Phase | and Il winners with capita

sources in light of technical interests, dollar anmounts,
geographical locations and tine frames. Additional infor-
mation on this system maybe obtained fromthe Ofice of
Technol ogy, U.S. Small Business Administration, 409 Third
St., SW Washington, DC 20416.

I'l. GETTI NG STARTED

The key to project selection is to nake the best use of your
firms resources. For nost small firns, devel oping projects

in areas where they are weak will only waste tine and noney.
Sonme type of evaluation and conpari son procedure is needed
to prioritize projects so you will select only those with

t he greatest chance of success.

In selecting projects for SBIR participation, we recomend
that you attenpt to maxim ze the following criteria

*  Your ability to respond to agency needs, problens, or
m ssion area.

* Your ability to conduct the quality technical effort
required to make a significant inpact.

*  Your ability to market and sell a technol ogical innova-
tion resulting fromthe research and devel opment effort.
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In this chapter we will present considerations bearing on
each of the above criteria and suggest actions you can
take to enhance your capabilities. Then we will discuss a
process for putting these and other criteria together for
final project selection.

A. Understandi ng What The Federal Agenci es Want

In the SBIR program agencies solicit proposals to
meet their own R&D needs. You can only submit a
proposal in response to a topic presented in an
agency SBIR solicitation. Your chances of obtain-
ing federal R&D funding are greater if you submt
your proposal to those agenci es whose R&D needs
are nost conpatible with your particul ar project
and the expertise and experience of your R&D team

1. Agency R&D Interests

SBIR solicitations involve a trenendous variety of
technical areas. Many agencies al so have an in-
terest in the sane technol ogy.

Because SBI R prograns cover such a |large range of
t echnol ogi es, we recomend that conpani es | ook
first to their own expertise and busi ness pl ans
(as described in Chapter 1). That is, first de-
ci de what type of technical effort will product
results which contribute to the growh of your
busi ness. Then find an agency solicitation topic
which is consistent with the technol ogy you want
to devel op.

Some agenci es focus on solving specific, targeted
probl ems (which may include product devel oprent)
and their R&D is conducted with direct practica
applications in mnd. Oher agencies focus on ad-
vanci ng generic scientific and engi neering disci-
plines. As a rule of thunmb, agencies with distinct
m ssi ons (defense, transportation, education, etc.)
will predom nantly offer solutions to problens or
ways of exploiting opportunities; agencies with

nm ssions to support generic science and technol ogy
(e.g. the National Science Foundation, Nationa

Institutes of Health, etc.) will predom nately
of fer solicitation topics focused towards sol ving
probl ems which will enhance know edge in that area.

This distinction is inmportant for understanding the
way in which the agencies look for originality and

i nnovati veness in SBIR proposals. The problem

sol ving R&D agencies tend to enphasize originality
and i nnovativeness in the approach to solving a
problem the nore research oriented agencies tend
to enphasize originality and innovativeness in the
contribution to the scientific/technical discipline.
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Nearly all solicitation topics can be divided into
one of the follow ng three categories:

* produce a product with performance characteris-
tics described in the topic statenent;

* solve or contribute to the solution of a partic-
ular probleminportant to the agency's m ssion

* performresearch in a technical area, the ad-
vancenment of which would have inplications for the
agency's future needs.

Note that in the latter two categories, it is up to

the proposing firmto suggest what formthe product

of the R&D effort will take. There have been nearly
an equal nunber of both topics and awards in each of
these three categories.

What ever the character of the solicitation topic,
it is inportant to renmenber that agency R&D pro-
grans focus on agency needs. You should provide
the agency with information on how your proposa
will neet its needs as well as sinultaneously |ay
the groundwork for a comercially viable innova-
tion.

The inmportant point is to learn as nuch as possible

about agency expectations in your area of interest.
The solicitation is the obvious starting point.

2. Obtaining Information

The nost inportant docunent you will receive from
an SBIR participating federal agency is the soli-
citation. It outlines the rules for submission in

each agency. Among the features you should focus
on are the topics on which proposals may be submt-
ted, eligibility criteria for awards, information
to be included in proposals, evaluation criteria,
procedural criteria (such as length |imts on pro-
posal s, schedul es for subm ssion, eval uation

awar ds), and budgetary guidelines (such as tota
funding, limts, nunmber of proposals funded, and
whet her profit is allowed). These solicitations

al so contain general information about the agency's
program Generally, you obtain solicitations by
contacting the SBIR program office at each agency.

The Smal | Busi ness Admi nistration updates quarterly
the Pre-Solicitation Announcenent (PSA) which pro-
vi des sunmary information on solicitation topics by
agency. The PSA is displayed on the SBA ONLI NE
Bulletin Board prior to the rel ease date of agency
solicitations and provide brief statenents of each
agency's research topics, opening and cl osi ng dates
of agency solicitations, who to contact for a copy
of specific solicitations, and estinmates of the
nunber of awards to be nade under each solicitation
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The Pre-Solicitation Announcenent alleviates the
need for small firns to track the specific activi-
ties of all agencies by presenting rel evant sum
mary information on all agencies in one concise

| ocation. After reading through the PSA, you will
have an idea of which agencies are offering topics
in your area. You can then review the solicitation
announcenents fromthe rel evant agenci es and pin-
poi nt the exact topics that nost closely pertain
to your dom nant fields of expertise. The SBA SBIR
Pre-Solicitation Announcenent can only be accessed
el ectronically. To access the SBA ONLINE Bulletin
Board, dial: (800) 697-4636. To access this infor-
mation via | NTERNET, the |INTERNET address is:

Tel net SBAONLI NE. SBA. GOV

Once connected to the bulletin board, the SBIR STTR
program areas can be accessed fromthe nmain nenu

by selecting "(5) Quick Search". Fromthe Quick
Search nenu, the user selects item"(1) Search by
Topi ¢ Menu". The user then selects item " Gover nnent
Contracting Opportunities”, then select "SBIR' or
"STTR'. There are many other sources of information
about federal R&D, the agencies, and the SBIR
program

The NSF Smal | Business Cuide to Federal R&D Fundi ng
Opportunities is an excellent starting place for
assessing agency R&D interests. |In addition to
SBI R progranms, this catal ogue includes information
on all major federal R&D prograns, including the
nanmes, addresses, and phone nunbers of contact
peopl e. Copies of the Guide may be obtained from

t he Superintendent of Docunments, U.S. Governnent
Printing O fice, Washington D.C. (202) 402-9325.

Every participating federal agency has an Ofice
of Small and Di sadvantaged Business Utilization
whi ch has material and information avail able for
di stribution. These offices can also direct you
to the appropriate R& program manager. Pro-
noting a substantive body of R&D is a prinmary

obj ective of an R&D agency. Agency R&D program
managers, generally scientists and engi neers,

are the best sources of information about an
agency's interest in particular technical areas.
Because of the conpetitive nature of the SBIR
program they cannot answer questions about how
to respond to specific SBIR solicitation topics.
They can, however, describe general R&D needs of
t he agency and perhaps suggest other funding
prograns where your expertise m ght be applicable.
As discussed in Chapter |, it is in your interest
to identify these contacts within the agencies
and make them a part of your information network

Every participating federal agency has established
an SBIR office which coordi nates and oversees the
SBI R program The SBI R program managers are al -
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ways willing to talk to firns about the program
and wi Il answer any general questions. SBIR pro-
gram nmanagers try to provide as nuch information
as possible without telling you what to do or giv-
ing one firmnore informati on than another. In
general, it is a good idea to read through the
agency's solicitation carefully before contacting
the SBI R program manager with questions; nore
often than not your answer will be found there.
Some agency SBIR offices al so publish SBIR wi nners
lists and provide titles and abstracts for w nning
proj ects.

SBIR abstracts are al so avail abl e through an on-
line service of the National Technical Information
Service: the federal Research in Progress (FEDRIP)
Dat abase. This database is accessible through

DI ALOG a large, private information service. To
obtain a free copy of the FEDRI P Search Guide, cal
(703) 487-4650 and request PR 847. For information
on DI ALOG or to set up an account, cal

(800) 334-2564.

B. Determ ning Whether There Are Potential Markets

Receiving an SBIR award is a wonderful marketing
opportunity for a small firm SBIR fundi ng pro-
vides legitimacy to both you and your conpany,
gets your nanme circulating in both the public and
private sectors, and can be a basis for the de-
vel opment of new products and processes.

1. SBIR as a Marketing Opportunity

The first step in determ ning your potential narkets
is to determine just what will result fromyour re-
search downstream This may seem|i ke an odd problem
at first; yet, it is useful to determ ne all the

poi nts at which you could end your participation in
the project and sell or license the results you have
obt ai ned. Depending on the stage at which you end
your participation, the results of your effort may be
techni cal knowhow, patents, a prototype, production
techni ques, a fully produced commodity, or a joint
venture or spin-off conpany.

One way to determ ne which of these types of products
you should market is to wite down the salient fea-
tures of what you anticipate obtaining at each point.

I nclude features people nmight find objectionable as
well as those they mght find beneficial. Exanine the
features to determ ne who would be the likely custoner
or "client type" for the product or service at each
decision point. Wuld it be a manufacturer? A con-
sumer? Or sone other type? And are they donestic,
foreign, or nultinational?

Once you have |linked your potential products with a
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custoner type, exam ne the buying patterns common
within that type. Anong the questions you should be
asking are:

* Do they use products or services |like yours?
* Do they buy them or produce themin-house?

*  From whom do they buy them- firns |like yours or
different types of profit or non-profit entities?

*  What do they pay for such products or services
and how nmuch do they buy?

* Are substitutes for your products or services
hi ghly standardi zed, highly individual, or sonmewhere
el se on the continuunf

In doing market research always renmenber that your
t echnol ogy, your staff, and your firms ability to
work as a team are what you are selling. However,
t echnol ogy, personnel, and organi zati on nust trans-

late into sales in product or service markets. If
you cannot denobnstrate that sales are |ikely, no-one
will provide you with either debt or equity in capi-

tal markets

2. ldentifying Phase Il Investors

A major objective of SBIR prograns is to assist
smal |l firms in noving new scientific and techni -
cal ideas fromconcept to conmercialization
Federal |y funded work frequently hel ps w nning
conpani es devel op the underlying generic tech-
nol ogy for conmercial innovations.

We recommend identifying potential Phase 11

i nvestors as early as possible. Your nmarketing
strategy should enable you to better target
your efforts in seeking Phase Il conmtnents.

Two tactics will greatly facilitate your effort
to identify potential investors:

* Start at the top, with the president of the
conmpany you are targeting.

* Do not try to sell anything.

What you shoul d seek, and what nany conpanies
are willing to provide, is informati on on what
speci fic product, service, or technology traits
woul d enhance their interest in your project if
you are successful in Phases | and 11

During your initial phone contacts note that
you are interested in soliciting input from
potential users of the innovations you antici-
pate will result fromyour project. Point out
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that you are aware that commercially successfu
i nnovations are "user or market driven."

Do not ruin your contact by indicating you are
primarily interested in a sale. Prior to sub-
m ssion of your Phase | proposal, few |arge
conpani es or venture capitalists are likely to
be interested in naking legally binding conmt-
ments to provide Phase Il funding. These
conpanies are famliar with the fact that R&D
is highly risky, and that the risk is exception-
ally great prior to a denonstration of technica
feasibility (which is, of course, precisely what
Phase | is designed to do).

Ask if you can visit their technical people to
di scuss your project. There is a renarkable
anount of expertise in nost large firms. Their
comments can help you refine your project in a
manner which will increase its chances of w n-
ning a federal award as well as attracting down-
stream funding fromtheir conpany.

While you are with their technical people, ex-

pl ore possible relations. Wuld they be in-
terested in serving as a subcontractor on Phases
| and 11? Do they think that if you hit speci-
fic performance targets in the governnent funded
Phases | and 11, their firmwould be willing to
provi de Phase |11 noney? Do they think their
firmwould sign a commtnment to provide such
fundi ng contingent upon hitting those targets?
Who has to sign off on such a commtnment? In
short, while you are seeking advice, also ex-

pl ore the di nensions of the relation you can
est abl i sh.

Remenber that the |law requires that where Phase
Il proposals are judged to be of approximtely
equal technical nerit, extra consideration in
the eval uation process is to be given to those
proposal s acconpani ed by a non-federal follow on
funding commtnent. This happens nore often
than you would think. Many agencies have many
nore proposals reconmended for award than funds
available, and it is difficult to judge whether
one Phase || proposal is better than another
when they are in different technical areas. O
course, followon funding conmtnents from recog-
ni zed sources (or those otherw se judged to be
credible) will carry nore weight.

C. Gathering Technical Information and Identifying
Consul tants

All aspects of the proposal nust be of high scientific
and technical nmerit. The plausibility of your techni-
cal assunptions and proposed net hodol ogy will be com
pletely exam ned in the light of current scientific
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evi dence and techni ques. As we shall discuss in Chap-
ter I'll, the primary reason that proposals are re-
jected is because reviewers disagree with technica
cl ai nms, dispute the uniqueness of the effort conpared
to others they are aware of, or downgrade the proposa
for leaving out inportant technical considerations.

You nust denonstrate in the proposal that you are know
| edgeabl e of the state of research or R& in the spe-
cific project area. |If you are not certain that your
conpany is at the forefront of awareness of technica
devel opnents in the area in which you intend to submt
an SBIR proposal, you should seek additional inforna-
tion and/or advice. The purpose of this sectionis to
i dentify sources of technical information and to pro-
vi de gui dance in obtaining advice.

1. Technical Information Sources

If you are not up-to-date on the literature rele-
vant to your topic, there are nunmerous sources you
can turn to for help. 1In addition to |local re-
search libraries, there are governnental research
and information facilities and comercially oper-
ated data bases. Also, in the solicitation, nost
agencies identify technical information sources
whi ch are applicable to the research areas they
support.

The National Technical Information Service (NTIS)
is the central source for the public sale of U. S
gover nnent - sponsor ed research, devel opnent, and
engi neering reports, as well as foreign technica
reports and ot her anal yses prepared by nationa
and | ocal governnent agencies, their contractors,
or grantees. It is also the source of federally
gener ated machi ne-processi ble data files and soft-
ware and |icensing arrangenents for governnent-
owned patents.

The NTIS information collection consists of numer-

ous subject titles. |In addition to its centralized
bi bl i ographi c data base, there is a variety of an-

nouncenment and di ssem nati on products and servi ces.
For more information, contact NTIS, 5285 Port Roya
Road, Springfield, VA 22161, (703) 487-4650.

The Departnent of Energy's (DOE s) O fice of Scien-
tific and Technical Information (OSTI) collects and
di ssenmi nates DOE-ori gi nated and worl dwi de scienti -
fic and technical literature in subjects of inter-
est to DOCE researchers. For additional infornma-
tion, contact:

U.S. DOE, OSTI, P.O Box 62, Oak Ridge, TN 37831,
(615) 576- 8401.

The National Aeronautics and Space Adm nistration
(NASA) acquires and organi zes worl dwi de scientific
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and technical information on aerospace. Selected
docunents are avail able from public information
sources including the NASA Industrial Applications
Centers, NTIS, and in many instances university
technical libraries and |larger public libraries.
NASA' s Center for Aerospace Information (CASI)
mai nt ai ns RECON, an on-line bibliographic search
system which provides retrieval and current aware-
ness products and services. For nore informtion
contact CASI, P.O Box 8757, Baltinore/Washington
International Airport, MD 21240, (301) 621-0390.

The Defense Technical Center (DTIC) is the centra
source of scientific and technical information re-
sulting from and describing R& projects funded by
the Departnent of Defense (DOD). DTIC searches
this information for registered requesters. Rea-
sonabl e quantities of paper or mcrofiche copies
of requested documents are available for SBIR pro-
posal preparation. DTIC also provides referrals
to DOD sponsored Information Analysis Centers

(1 ACS) where specialists in mssion areas assigned
to these 1 ACs performinformational and consultive
services. For nore information, contact DTIC,
Attn: DTIC- SBIR, Defense Technical I|nformation
Center, 8725 John J Kingman Rd - Suite 0944,

Ft. Belvoir, VA 22060-6218, (800) 363-7247,

(703) 767-8269, e-muil sbhir@tic.ml

Heal th science research literature is avail able at
academ ¢ and health science libraries throughout
the United States. Information retrieval services
are available at these libraries and Regi onal Med-
ical Libraries through a network supported by the
National Library of Medicine (NLM. The latter is
the world's |argest nedical library with over 4
mllion itenms. For additional information, con-
tact Public Information O fice, NLM Bethesda, M
20894, (301) 496-6308.

Conmer ci al sources of technical information have
devel oped significantly in the |last decade. These
i nclude large information vendors which offer ac-
cess to nmultiple data bases, provide direct on-
line searching access, and offer rapid turn-around
time on print-outs of abstracts and data records.
In addition, there is a grow ng nunber of small

i ndependent information consultants/ brokers.

Many universities and states provide simlar in-
formation and literature search services.

2. Technical Expertise and Consultants

The information that you need or desire may re-
side with consultants or subcontractors, i.e.,
ot her individuals and organi zations. There are
various |l evels at which such advice nay be use-
ful in your SBIR participation:
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* Providing prelimnary technical advice for
pl anni ng the project;

* Reviewing and critiquing the proposal before
subm ttal;

* Serving as an advisor or research perfornmer
after an award

Bef ore you contact people or organizations in
order to enhance your capacity, be clear in your
own m nd what you will want themto do and what
you are willing to pay.

Three procedures are hel pful for choosing consul -
tants or subcontractors: literature searches, ci-
tation searches and expert panels.

Literature searches were di scussed in the pre-
cedi ng section. Consider contacting the authors
of publications closest to the research area in
whi ch you are planning to subnit a proposal

A citation search consists of consulting a data
base in order to discover how many tinmes particu-
| ar authors are cited on a topic of interest to
you. Those authors with the nost cites are |ike-
ly to be | eading experts. To conduct a citation
search contact your |ocal university library, a
mej or urban library, or a comrercial data base
servi ce.

An expert panel is conducted by selecting | eading
individuals in a field and asking them who they
believe to be the leading U S. expert. To con-
duct an expert panel take the nobst frequently pub-
lished authors in the area of your project and
phone them Another source of expert panels are
the Advisory Committees used by federal R&D Agen-
ci es.

These conmittees comonly contain | eadi ng experts
fromthe agency's user constituency. Sonetines
it is possible to have experts review your pro-
posal for free, with the understandi ng that they
woul d be retained as a paid consultant or sub-
contractor if you win an award. You should em
phasi ze your openness to constructive criticism

If you are interested in working with a person or
conpany, request that they send you a copy of
their resune (or a conpany brochure and resunes

of people who will be working on your project)

and provide references of conpanies for whomthey
have conducted work simlar to that you are re-
gquesting. Also ask themto sign a confidentiality
agreenent. Do not discuss proprietary details un-
til you have received the signed confidentiality
agreenent. Prior to signing a contract, check the
ref erences.
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You m ght also contact a rel evant professional or
trade association to determne the consultant's
or subcontractor's reputation. You do not want
any surprises downstream

Hiring a consultant or subcontractor should be no
di fferent than any other business purchase.

Usi ng sound busi ness judgnent nmeans you will be
sure you are clear about what you are purchasing
and what it will cost you. Mke sure there is a

| egal |y binding contract, although such a con-

tract can be very sinple and avoid | awer's jargon

The nost inportant aspect of this contract is to
tie paynment to performance whenever possible.

Al so, any obligations you have under the contract
shoul d be contingent upon prior award of an SBIR
Phase | grant, contract, or cooperative agreement.

D. Strategies for Project Selection

Al'l potential SBIR projects should be eval uated
al ong three dinensions: Agency |nportance, Com
nmercial | nportance, and Technol ogy Leadership

Agency | nportance provi des a neasure of your
firms ability to neet federal research and de-
vel oprent needs through the project under con-
sideration. The followi ng factors should be
consi der ed:

* the extent to which a project can be consid-
ered responsive to an SBIR solicitation topic
or subtopic;

* the degree to which your project contributes
to the agency's nission and the nationa
need that it serves;

Commerci al | nportance provides a neasure of your
firms potential ability to transform R&D into
projects on a specific project. |In determning
the Comrercial |nportance of a project you should
consider the follow ng factors:

* the extent to which your estimate of return-on-
i nvestment (RO) for the project exceeds the
RO of the nost preferable alternative invest-
ment ;

* your ability to specify the steps necessary to
carry the project through R& to full produc-
tion;

* the extent to which input from potential custo-
mers was part of the project design process.

Technol ogy Leadership is a neasure of the scienti-
fic and technical capacity of your firmin a par-
ticular technology base. It indicates your firnms
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ability to play a leading role in devel oping that
base. Among the factors you shoul d consider are:

* the qualifications of all R&D personnel (both
i n-house and consultants), including their
educati on, expertise, and areas of major R&D
i nterest;

* your nmhagers' experience in the particular
t echnol ogy base;

* your ownership of, or access to, relevant |ab
testing, and production equipnent.

Proj ects should then be ranked on the basis of the
eval uations of these three factors together. Var-
i ous mat hematical or heuristic techniques can be
used to quantify the procedure. Such publications
as Research Managenent, | EEE Transacti ons on Engi -
neeri ng Management, and Spectrum often feature ar-
ticles directly relating to project selection as
wel | as other R&D management concerns.

Once you have established a ranking, the next step
is to think of reasons for dropping your preferred
projects. Are the products or services derived
fromyour first choice likely to stand up in opera-
tion as well as they do in tests? Can they be easily
serviced or replaced if need be? WIIl they lead to
an excessive risk of product liability suits? Is
your technol ogi cal | eadership dependent upon retain-
ing a single key enployee or consultant?

If your present access to specific equi pnment ends,
can you find substitute equi pnment in a reasonabl e
period of time? In short: \Wat can go wrong and
how likely is it to go wong?

Make an honest assessnent. |[|f the approach is
poor, you can change it. |If you do not have the
capacity to conduct the project at present, it

is always possible to hire staff, consultants,

or para-professionals and technicians and to

| ease equi pnent or facilities. However, if you
feel your project is not sufficiently attractive
to win an SBIR award, it is a sign of sound busi-
ness judgnent to devote your resources to other
efforts where your chances of success are better
If is preferable to address your weaknesses your -
self prior to the subm ssion of the proposal and
avoid the investnent in a proposal where there is
little chance of success. SBIR is highly conpeti-
tive.

When done correctly, the SBIR planni ng process
shoul d be viewed as an inportant conponent in your
busi ness planning. [|f your proposed SBIR project
will contribute to your business growth then it
shoul d be considered a valid endeavor for your
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conpany whet her or not you actually receive an
SBIR award. |f you have followed the steps out-
lined in this chapter you should have devel oped

an honest assessnment of your technical capability
to produce a worthwhile result and the |ikelihood
of the product's or service's eventual marketabil -
ity. You should have identified related interests
both within federal agencies and private conpanies.
In short, you should be well on track for finding
alternative sources of funding.

It is nowtinme to prepare the proposal

[11. PREPARI NG THE PROPOSAL

It cannot be overenphasized that SBIR is a conpeti -
tive research or R&D program Successful Phase
proposal s describe technical efforts sufficient to
establish the feasibility of a concept. Therefore,
the nost inportant content in the proposal is the
scientific/technical expertise (including original-
ity, innovativeness, scientific/technical merit)
that you bring to bear on an agency problem need,
or mission area.

Like it or not, the burden is on you to convince
reviewers that your proposal is worth funding.
Further, while reviewers are technically qualified,
you cannot expect that their expertise will be suf-
ficiently close to your area that they will "rec-
ogni ze a good i dea when they see one."

You will need to devel op and present technical ar-
gunents to support the originality and expected
benefits of your proposed efforts. The reviewers
wi | | have enough techni cal background to foll ow
your arguments. But that doesn't nean they will
agree with them You nust take great care to ver-
ify the accuracy or plausibility of all clains,
assunptions, and approaches.

In the first section of this chapter we shall dis-
cuss three essential conponents of a proposal. W
will also identify a fourth and even nore inportant
conmponent: scientific and technical quality, which
is comruni cated to the reviewer through its incorpo-
ration in the other conponents. W shall discuss
the relative inportance of each conponent and how
they relate to formal proposal structure and to
space al |l ocation.

The second section presents details on what should
be considered in preparing each conponent (and sub-
conmponent). Often the perspective taken is that of
the reviewers. SBA has discussed the review of
SBI R proposals with technical evaluators and has

al so reviewed witten comments made by eval uators.
We shall attenpt to comruni cate what the technica
reviewers | ook for in each proposal conponent and

Page 17 of 35



The Small Business Innovation Research Programs

with regard to scientific/technical quality. In
some i nstances verbatimrevi ewer conments on partic-
ul ar proposals are repeated to enphasize a point we
are making.

Finally, in the third section, we will suggest tips
on witing and presentation in order to enhance the
readability, logic, and appearance of your project.
This section will close with sone general guidance.

A. Proposal Components

A quality proposal has three generic conponents
each targeted towards addressing one of the fol-
| owi ng questi ons:

1) What is the significance of the probl en? \Wat
probl em are you going to solve (or what are you
goi ng to produce) and what difference will your
efforts make?

2) How you are going to go about resolving the

i ssue identified in conponent 1? What are your
speci fic technical objectives and what are their
roles in proving of feasibility? What are the
details the work plan for acconplishing the ob-
jectives?

3) Why you are the right firmto performthe
wor k? What evidence can you provide to estab-
lish your firms credibility, including your
awar eness of the state-of-art, your firms
previ ous experience in the conduct of related
R&D, and the qualifications of key personnel
of consultants, and of your facilities.

In evaluating SBIR proposal s, agency reviewers
assign points to criteria which generally paral -

| el these components. 1In order to determ ne the
preci se weights of the criteria for a given agency,
you should carefully read each agency solicitation
for specific statenents on the weighing of criter-
ia. For npbst agencies, each of the above conpo-
nents accounts for about 20% of the total score.

What about the remaining 40% It is assigned to a
fourth criterion:

4) The scientific/technical quality, innovative-
ness, and originality of the proposed project.
This criterion is not addressed in a distinct part
of the proposal. Rather you nust keep your atten-
tion on this criterion as you prepare the above
three conponents, especially the first two.

Each of the above conponents plus the fourth criter-
ion will be discussed in nmore detail in section

Il B. Although the discussion of scientific/techni-
cal quality conmes |last, do not underestimate its in-
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portance.

It is inmportant to understand that each agency pre-
scribes in its solicitation its own format for
structuring the proposal. This format should be
strictly adhered to. Agency reviewers who nmust com
pare and eval uate many proposals expect to find sim-
| ar sections in all of the proposals they review
Wil e the section headi ngs nay not correspond direct-
ly with the above three generic conponents, notice
that the sane flow of information is being sought.

SBI R proposals are presently restricted in length to
25 pages. Accordi ngly the judicious use of space
is very inportant. For exanple, the sections which
conprise conponent 3, credibility enhancers, only
count for about 20% of the score (30%in one agency).
Therefore do not give this conponent an excessive
anount of attention in the proposal. Many | o0sing
proposal s wasted val uabl e space by including detail -
ed resunes of anyone related to the effort, |ong
lists of the firms clients, previous work and pro-
ducts, etc.

There is no fornmula for determ ning how to allocate
space anong the other sections of the proposal

The inportant thing is to ensure that your proposal
is sensitive to the criteria that the reviewers are
using to eval uate your proposal. Sinultaneously,

al l ocati on of space to particular sections should
reflect your own style and task. Tailor the pre-

ci se nunber of pages devoted to conponents in your
proposal in a manner which will nmake the npbst per-
suasi ve presentation.

B. Understandi ng What Counts

1. Significance of the Problem What Difference
Your Effort WII Mke

Probl enms or opportunities always exist in a con-
text which enables us to identify them as prob-

| ens or opportunities. In this section you should
focus on denonstrating how your project addresses
a vital problemor opportunity in Iight of two key
contexts: scientific/technical and soci oeconomic.
Thi s component rmnust clarify why your project is
significant in each of these contexts.

Essentially, you nust answer four rel ated ques-
tions:

1) What is the significance of the problen? (Wy
is it worth working on? What is the national need?
Wiy is it inportant to the agency?)

Never forget your objective in discussing signifi-
cance is primarily to denonstrate that there is in
fact a widely recogni zed probl em or opportunity.
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If you have been active in the appropriate scienti-
fic/technical specialty, this can be used to estab-
lish the fact that you have first hand awareness of
the significance of the problemor opportunity. You
must al so denonstrate an awareness of how the prob-

| em or opportunity found in the solicitation ties in
with the agency's and federal governnment's object-

i ves.

The foll owing conments, relating to the significance
of the effort, were nmade about proposals which were
recommended for funding:

"Exi sting data base managenent systens can effect-
ively handle only formatted al phanuneric data. The
aimof this research is to find ways to incorporate
ot her types of information such as text, maps, dia-
grans, photographs, inmages, and signals in an ad-
vanced data base managenent system and to include
facilities for declaring and mani pul ati ng genera
know edge. "

"There is a need for nodul ar deck replacenent units
which can be rapidly put into place. Steel grid
decks have been used in the past to acconplish this.
A nunber of technical issues raised, regardi ng past
failures of such decks, are accurate. |f the inves-
tigators can overconme sonme of these problenms at a
reasonabl e expense, they may have a nmarketable item

2) What is the technical challenge? (Wat barriers
exist toits solution? Way is it inportant froma
scientific or technical point of view?)

Scientific/technical significance is determn ned by
the state of substantive and nethodol ogi cal /techni -
gue know edge in the scientific discipline or tech-
nical field with which your proposal falls. You
shoul d clearly and concisely state the manner in
whi ch your project is based on a awareness of the

| arger scientific/technical problemor opportunity
implicit in the agency's brief SBIR solicitation

t opi c.

Use references where appropriate to support the
clainms you are making. |If you or your key people
have been active in the appropriate specialty,
your response to this item should al so descri be
how your activity provides firsthand awareness of
significance. (Make sure to refer to any direct-
Iy rel evant publications you or key people may
have.)

The above two questions reflect the distinction
bet ween the application and the scientific/techni-
cal barriers to developing the application. While
both questions should be addressed, it is quite
appropriate to enphasi ze one over the other. The
particul ar enphasis should gi ve depends on the
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nature of the agency and the solicitation topic.
Basi ¢ research agencies tend to prefer enphasis on
the second questi on.

3) What will you do to neet this chall enge that
has not been done before? (What specific part of
the problem are you taking on? Wat nmkes your
probl em definition and/ or approach uni que? \Wat
makes it better than prior efforts? How can you
build on previous research and know edge?)

The primary objectives in answering this question
are to establish the merit of your general approach
to the project, and to show that this approach wll
| ead to benefits conmensurate with the significance
of the problem

Your discussion should consist of a sumuary state-
ment. The details can be provided in the next com
ponent .

The sane scientific/technical context which you pre-
sented in establishing significance of the problem
or opportunity contains vital information on how
best to approach the topic. Where appropriate, re-
fer to rel evant nethodol ogi cal discussions in the
scientific/technical literature.

4) \What difference will your efforts make? (Wat
will be available that is not present now? What will
t he products of your efforts be? What are the so-
cial and econom c benefits?)

I ndicate the types of benefits you anticipate wll
result if your project is funded. |In discussing
benefits, assunme that the project will be carried
through to Phase II1l. State clearly how Phase
work will lay the foundation for Phases Il and I1I1-
-with their correspondi ng costs and benefits. Be
sure to include "spin-off" benefits for other fed-
eral agencies, for the private sector, and for the
general quality of life of the Anerican people if
any exist.

Two proposals which failed to convince reviewers
of potential benefits received the foll owi ng com
ments:

"Proposal does not clearly denonstrate understand-
ing of potential user requirenents for proposed
system Discussion of advantages/benefits of the
system are sketchy."

"The study presupposes that fleet operators should
be receptive to incorporating data base nanagenent
into their existing managenent process. There is
no evidence in the proposal to indicate this.

It nost likely will not be enough to nerely state
the answers to these four questions; rather, you
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may need to present an argument to convince a re-
vi emwer of the accuracy of your answers. Wile
the reviewers may not be thoroughly versed in your
particul ar specialty, they will have enough back-
ground to judge whet her your argument is convinc-
i ng or plausible.

The nore obscure the problem the nore detail re-
quired. But do not overdo it. Reviewers are rare-
ly interested in a tutorial of the subject matter

References to the literature are only val uabl e
where they support the argunent you are nmaking.

Not e that the anpunt of space you devote to this
conponent is not inportant. |f the questions can
be addressed in one or two pages, by all neans do
so.

2. Technical Approach; How You WIIl Do It.

Toget her the Technical Objectives and the Work
Pl an formul ate your approach to solving the
problem They nust be internally consistent
and nutual ly supportive.

Techni cal Obj ectives

In the Technical Objectives you specify what it is
you intend to acconplish. They should be regarded
as a |link between what you are ultimtely trying
to achieve (discussed in the significance part of
the proposal) and the detail ed technical work

(work plan). It is preferable to state an object-
ive as a result, not as a question that you intend
to study. It is vital that your objectives be chal -

| engi ng but realistic.

The conbi nati on of Phase | objectives, if acconp-
i shed, should establish the scientific/technica
feasibility of your basic approach to the problem
or opportunity. Establishing feasibility should
provi de any substantive know edge, methodol ogi ca
advances, or technical innovations necessary for
successful Phase Il work.

In preparing this section you should consider

three types of objectives: substantive know edge,
nmet hodol ogi cal advancenent, and technical innova-
tion. Substantive know edge refers to the infor-
mation you intend to obtain about the underlying
natural or social phenonenon involved in your pro-
ject. Basic or advanced applied research pro-
posal s frequently focus on attai ning such know edge.
Met hodol ogi cal advancenent refers to the inforna-
tion you intend to obtain about how to better do

sci ence or engineering as a result of your project.
All scientific and technol ogi cal advancenent refines
our understandi ng of what nethods or techniques are
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appropriate for studyi ng problenms or approaching op-
portunities. Technical innovation refers to product
(hardware or software) innovations. Devel opnenta
projects focus on such advances.

Needl ess to say, not all type of objectives will be
of equal inmportance. Still, it is helpful to |ook
at your project froma variety of perspectives and
to provi de program managers and reviewers with in-
formati on about those objectives which you reason-
ably expect to be able to attain. Each objective
that you list should represent a significant techni-
cal contribution.

Here are sone considerations to keep in nmnd when
devel opi ng your objectives:

* Your objectives should flow logically fromthe
di scussion of the significance of the problem
or opportunity. Reaching your objectives should
mean you have proven the feasibility or solving
t he problemor realizing the opportunity.

* Your objectives should be plausible, both in
terms of your avail able resources and your bud-
get.

* Your objectives should be bounded by the re-
sources your conpany can bring to bear on the
probl em - both staff and facilities.

* In presenting your objectives, begin by speci-
fying those objectives which are nost clearly
related to the solicitation topic and agency
concerns. Next proceed to objectives relating
to "spin-off" benefits. Mke sure that "spin-
of f" related objectives are clearly secondary
to topic related objectives.

As al ways, keep it as short as possible and to the
point. (Mst w nning proposals that we sanpl ed
used one or two pages for the technical objectives).

Work Pl an

The Work Pl an describes your approach to the prob-
lemin detail. For your own protection, as wel
as for effective marketing, the Phase |I work plan
must descri be exactly what work you will conduct
in order to acconplish your objectives. [If you
win an SBIR award, you will have to deliver (i.e.
do) what you state in your work plan. You nust
not overprom se or you will lose in the conpeti-

tion, go broke in performng, or try to cut cor-
ners and ruin your firm s and your own reputations.
Al ternatively, if your plan is not challenging you
will lose in the conpetition

The Work Pl an nust denpnstrate that you know what
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you are doing. Spell out your approach, nethodol -
ogy, options, reasons for choices, priorities and
sequence of work in detail. You nust clearly dis-
cuss both what you intend to do and how you wil|
go about each task. For npbst proposals, this wll
be the | ongest section, probably 5-8 pages.

El aborate on the techniques you will use to ac-
conplish the objectives. |Indicate why these tech-
ni ques are appropriate. Denpnstrate your exper-
tise by highlighting any techni ques which are state-
of -t he-art or which you have devel oped yourself.

I ndi cate any past experience that you have in using
these techniques. Refer to other studies that sup-
port the appropriateness of your nethodol ogy to ac-
conplish the objectives.

I nclude a di scussion of possible problens which

m ght energe or extraneous factors which m ght af-
fect the outcone of your effort and how you intend
to overcone those problenms. People active in R&D
know that it is risky; that the unexpected is often
encountered. Clear attention to contingency plan-
ning is a sign of your professionalismand ability
to deliver what you prom se

The Work Pl an should be highly detail ed without be-
com ng bogged down in mnutiae. Striking this deli-
cate balance is not always easy - but it is es-

sential. Scheduling and project staff activities
charts may be useful in striking the appropriate
bal ance. These charts depict who will do what work,

when. The charts shoul d guide the devel opnent of
the supporting text.

Focusing on the project scheduling chart will ensure
that your Work Plan starts at the begi nning and pro-
ceeds chronologically to the end. The chart should
i nclude each task to be conpleted, how long it
shoul d take to conplete the task, and on what date
the task nust be conpleted. Highlight any deci sion-
points or targets which mght exist along the way.
Further, indicate which targets are key starting
points for Phase Il work. It does not hurt to in-
dicate that you are aware that Phase | is the feasi-
bility study aspect of a larger project. The Phase
| end is nmerely an interimdecision-point on a pro-
ject which does not end until Phase I11.

The project staff chart specifies who is responsi-
ble for each task on the project scheduling chart
and what support personnel, equiprment, etc. they
can utilize in conpleting the task.

If you will use consultants or subcontractors, your
SBIR Work Pl an must contain a discussion of how
you will manage themin order to ensure a tinely,

hi gh quality product.

Techni cal reviewers nade the foll owing comments
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about the Work Pl an of Phase | SBIR proposals.
The first two are from proposal s recomrended for
fundi ng:

"The Phase | tasks are based on many proven net hod-
ol ogi es and therefore have high prom se in provid-
ing information regarding the feasibility of the
concept."

"The budget, estimated manhours and the schedul e
reflect the extensive C3 know edge of the key per-
sonnel. This enables the firmto conplete a study
of the conplex systens in a tinmely manner."

The next two are from proposal s not recommended:

"The program pl an, tasks, and schedul es are not
clearly stated. M| estones and end products are
i nadequate. "

“"No indication of how the results will be obtained,
no indication of prospects for success or risks: a
“trust ne' proposal.”

3. Credibility Enhancers

Your project will be specifically evaluated on the
"qualifications of the principal investigator

ot her key staff, and consultants, if any, and the
adequacy of avail abl e or obtainable instrumentation
and facilities." Mst of these categories are iden-
tified in the solicitation directions as specific
sections in the proposal format. Oher areas which
contribute to your firmis credibility include your
awar eness of related R&D, previous rel ated exper-

i ence, and a budget justified by the scope of the
wor k proposed.

We will briefly discuss all of these categories.
However, this credibility enhancing information
shoul d not be reserved only for the designated
sections in the proposal format. |If this infor-
mation contri butes to your discussions of problem
signi ficance and techni cal approach, by all neans
put it up front in the earlier conponents of the
proposal. This is especially true for references
to publications or prior work that support assunp-
tions or argunments you are making. Use these sec-
tions of the proposal format for sunmary and el abo-
ration.

Awar eness of Rel ated R&D

You will need to establish beyond any doubt that
you are aware of the state of the art in those
scientific disciplines and technical fields direct-
ly relevant to your solicitation topic and your
speci fic approach. This does not nean that you
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nmerely provide a |ist of references. Rather, ref-
erences should be integrated within your discus-
sions of significance and approach to support

poi nts you are making. After nmeking this integra-
tion, a one-half to one page summary i s appropri-
ate. Be sure to include a discussion of relevant
rel ated R&D or publications by your firmor key
project staff.

Most reviewers will be aware of sone devel opnents
related to your proposed effort and will be | ook-
ing to see if their view of the state-of-the-art
squares with yours. The following are typical of
remar ks made by revi ewers:

"proposers do not denobnstrate an understandi ng of
soil -structure interaction: they have no references
of which there are a nunber of inportant ones."

"no substantial account is taken of the w despread
research on know edge bases and expert systens.”

Wth few exceptions (where specifically required by
the solicitation topic) it is particularly inappro-
priate to propose a Phase | effort to study the
state-of-the-art. O course, reviewers are not

| ooking for a state-of-the-art tutorial in your pro-
posal either. Use references to simultaneously dem
onstrate your awareness and support your argunents.

Previ ous Experience and Key Personne

In your discussion of the background of the problem
or opportunity, you should present your infornmation
in a manner which indicates your firm s know edge

of the problem and experience in the solicitation
topic area. This expertise and experience may be a
result of directly relevant work previously conduct -
ed by the firmor by key personnel involved in the
project. Alternatively, it nmay be the result of re-
| ated work in another area which has enabl e your
firmand personnel to build expertise and experience
whi ch can be transferred to the solicitation topic
area.

The nost i nportant nmenber of your project teamis
the Principal Investigator or PlI. Qur survey of
agency SBIR program managers indicates that the
principal investigator should have good R&D experi -
ence and technical expertise in the area of your
project. |f possible, related work experience
shoul d i ndicate that the Pl has successfully man-
aged projects simlar to the one you are proposing.

Few proj ects can be conducted by a single individ-
ual .  Accordingly, your discussion in this section
shoul d enphasi ze the exi stence of a conplete R&D
project team A good team i ncludes adequate sup-
port staff to carry the Phase | project through to
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conpletion on time and wi thin budget.

Present specific background information only for

key R&D personnel. In presenting information about
key personnel, be brief. Extensive resunes will
rapi dly push your proposal over the page limtation.
Remenber that what you are denpnstrating is the
ability of your key personnel to performthe work
proposed. Therefore, summarize rel evant rel ated
wor ks, education, and publications.

Present the uni queness of your expertise and ex-
perience so the program manager and reviewer will
conclude that it is unlikely that anyone else is
nore qualified to conduct your project. [If you
feel that your firmcannot establish its unique
capabilities, consultants and subcontractors can
hel p you enhance your firm s expertise and experi -
ence. But remenber, the prinmary conpetence mnust
be i n-house.

The foll owing comments are used to denpnstrate the
reviewers point of view on experience and person-
nel

"The rel evant experience would conme nostly from an
acadenic consultant who is involved for just 21
days. "

"while the PI has experience in formulating poly-
meric materials, there is no experience listed in
formul ati ng bridge coatings."”

"the Pl is not fully qualified to conduct this
study. He has a good background in the proposed
applications for the proposed system but he

| acks the el ectronics background for the system
devel opnent in the video area."

Consul tants and Subcontractors

It is inmportant to keep the crucial work in-house.
Consul tants and subcontractors should be used for
clearly defined, support functions such as pro-
ject review, product testing, and specific experi
ment al operations or data collection. |If you are
farm ng everything out, why should the agency
hire you in the first place?

Consultants are hel pful if you or your key people
are not anong the leading U S. experts in the
area of your project. It is a sign of profession-
alism not weakness, to be willing to enhance your
capabilities through exceptionally qualified con-
sultants. Use consultants where your strengths
wi |l be conplemented, not duplicated. Take par-
ticular care that the mpjor thrust of your pro-
posal is not distorted by a review ng consultant.
For exanple, it nmay not be appropriate to have a
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uni versity point of view inposed on an SBIR pro-
posal which is being submitted to a problem
sol ving oriented agency.

Subcontractors are hel pful if your project re-
qui res special expertise or facilities you do
not possess in-house. The sanme considerations
apply to subcontractors as apply to consultants.

See al so the discussion in section 11 C

Facilities/Equi pment

Briefly describe the key relevant facilities and
equi pment you will utilize. Include specifics on
all laboratory or clinical, conputing, and office
facilities and equi pnent crucial for the project.
If these facilities and equi pnent are not in-
house, provide information which will satisfy any
concerns the project manager or reviewers m ght
have with respect to access.

If you do not have adequate in-house facilities or
equi pment, you often can buy access to what you
need fromuniversities, private firnms, and non-
profit institutes, or federal |aboratories. \When-
ever possible, outside facilities or equipnment
shoul d be | ocated close to your own firm

Future R&D, Potential Applications, and Foll ow on
Fundi ng Commi t nent

Agencies like to fund work with a future. 1In this
section, you should carefully synthesize nateria
presented earlier in your proposal. Begin by sum
mari zing (from Conponent 1) the precise results you
intend to acconplish. Indicate how each antici -
pated result will facilitate your ability to con-
duct Phase Il and Phase 111 R&D

Summarize the comrercial applications your project
may have. You shoul d consider both direct and in-
direct applications. For exanple, a project on
oil seeds may have direct applications in the com
nmerci al petrol eum market and Indirect applications
in agricultural technol ogy markets.

If you established ties with potential Phase II

I nvestors, this is a good tine to nmention them

I ndi cate whether you intend to obtain a non-federa
foll owup funding conmitnment. One caution: do not
drop nanes unl ess you are sure you will not be
enbarrassed if the program nmanager phones your con-
tact to see if there really is interest in your
proj ect!

Budget
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There are two keys to preparing a good budget: be
realistic, and follow the instructions.

The best way to prepare a realistic budget is to
have your R&D team assist in preparing a draft
budget at the tinme you prepare the outline for
your proposal. You should show this draft budget
to your accountant to ensure it is appropriate for
your business For exanple, you will want to have
backup for your material and | abor overhead rates
shoul d the agency demand these.

Unl ess expressly excluded by statute, agencies are
directed by the SBA to provide for a reasonabl e
fee or profit on SBIR work. Because the funds for
Phase | work are linmted, considerations of profit
shoul d be secondary in preparing your budget to
conpl ete cost-recovery. |n preparing your budget,
you do not have to offer to expend in-house funds
on the proposed project. As a general policy, cost-
sharing is not required in SBIR prograns and is not
a consideration factor in the evaluation of either
Phase | or Il proposals.

Most agenci es provide budget sheets as part of their
SBIR solicitations. Before filling in these sheets
it is a good idea to nake copies of themfor use in
preparing a draft budget.

4. Scientific/Technical Quality, Innovation,
Oiginality

Throughout your proposal you nust seek ways to con-
vince reviewers that you and your firm are conpe-
tent to conduct the highest quality work. You nust
al so convince themthat your project is innovative
and original. The agencies do not identify a dis-
tinct part of the proposal for meking this kind of
argunent. Nonetheless, it counts nore than any
other criterion.

In readi ng your proposal, reviewers will conpare
your objectives and approach with the totality of
their experience in the technical field and their
under st andi ng of the problem How your proposed

effort stands up against their background will be
a judgenent call, involving sone neasure of sub-
jectivity. Do not be willing to | eave this judge-

ment exclusively to the reviewers' intuition. You
nmust make the case for your project through al
conponents of your proposal, especially in discus-
sing the project's significance and approach

There are several reasons why reviewers may give
poor scores for this criterion. For exanple, the
proposed approach may not be distinctly different
fromothers tried in the past:
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"The proposal lists 3 ways of obtaining profil-
ing data. These are the npst obvi ous approaches
whi ch have worked in the past. Therefore | mark
t hem down for originality.

"Offeror appears to be proposing a new inproved
signal controller...no concepts, innovations or
uni que characteristics have been identified which
woul d al | ow such i nprovenent."

"doesn't indicate how what is proposed varies
fromcurrently existing production, keyword, print-
ing systens used in China which deal with the com
pl exity of characters in that |anguage.”

Reviewers will al so note technical clains and as-
sunpti ons which they consider unfounded:

"serious question whether a restricted natura
| anguage is better than a well designed query
| anguage.

"proposer thinks the problemw th central con-
trol is reliability, It's not. 1It's conmunica-
tions cost."

"tests will be limted to forces on a station-
ary vehicle. Forces on a noving vehicle are likely
to be even higher and the guidelines are |ikely not
to be conservative."

Failure to consider inportant factors also wll
wor k agai nst you:

"it is rather puzzling to note that the carrier
gas flowrate and its effect on particle size and
di spersity has not been discussed at all."

"no discussion of the capacity of people to han-
dl e and associate three different code inputs and
anot her different code output in very close approx-
i mtion."

"the offeror presents no reasons why pol ynet hyl -
met hacrylate will be effective in forming a barrier
coat."

The key to denonstrating originality and innovative-
ness is to denonstrate famliarity with past work
and how your project goes beyond it. Certain

nmet hods or techniques are likely to have been used
in the past with greater or |esser success. Sone
approaches will have clearly turned out to be dead-
ends, while others appear prom sing. Merely chroni-
cling the past is not enough.

Take the opportunity to convince the reviewers that
your objectives and approach have nerit. \Were pos-
si bl e use references to previously published work to
support your assertions.
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C. Additional Guidelines
1. Witing Tips

A proposal is a witten docunment. Accordingly,
all the considerations which go into witing any
per suasi ve piece apply to proposal witing.

You nust consi der what your audi ence wants to
hear, how they like to hear it, and what criteria
they use in evaluating what they hear

It is vital to remenber that it is exceptionally
difficult to produce a good proposal under tine
pressure. Leave yourself plenty of lead tine.

We recommend writing your proposal in four ngjor
steps: 1) outline, 2) prelimnary draft, 3) re-
view, 4) and final draft. You should reviewthe
product at the end of each of these steps.

The outline should be extensive. A good outline
contains the first sentence of each paragraph

in the proposal. The primary considerations in
eval uating your outline are the conpl eteness of
the information you will be presenting (have

you addressed all format items in the solicita-
tion) and the organizati on of your arguments

(is the argunent |ogical and persuasive). After
you have revi ewed and approved your outline, it
shoul d be considered "fixed" and unchangeabl e.
There nmust be exceptionally good reasons for
subsequent nmj or nodifications to the outline

or you will not be able to stay on schedul e.

The prelimnary draft fleshes out the outline.
At this time you should prepare all appropriate
graphi cs (see discussion below). You should
treat this draft as if it were a final draft -
good spelling, good grammar, etc. are a nust.

The prelimnary draft should be presented to a

review team |f you have conpetent and quali -
fied people in-house, use them If not, seek
help fromoutside. In doing so however, real -

ize that highly qualified reviewers often ex-
pect, and deserve, renuneration. (See discus-
sion in section 11 C.)

The next step is to prepare your final draft.
You shoul d consider all possibilities for im
proving it and integrate those that seemto
have nmerit. It is at this time that you seek
to catch any m stakes, errors, faulty argu-
ments or |ogic which night have been nissed
at earlier stages - including mstakes your
review team may have nissed

Like any witten piece, a proposal should
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have a begi nning, mddle, and end. The

begi nning and end are where you highli ght

t he nost persuasive reasons for funding your
proposal. The niddle contains the back-up
for those argunents, plus an analysis of why
any of your firm s weaknesses will not ad-
versely affect performance

At the beginning of your proposal you nust
pl ace a technical abstract of no nore than

t wo- hundred words highlighting what you pro-
pose to do and how you will do it. At the
end you should state these same points in a
very brief conclusion. The concl usion
shoul d al so state why your firmis uniquely
qualified for this project. Set yourself a
one or two paragraph linmt on the abstract
and concl usi on.

The order of presentation in the m ddl e of
your proposal should carefully adhere to the
order of itenms described in the proposal for-
mat presented in the solicitation. Reviewers
are expecting it this way. Even if you have
covered the substance of an itemearly, you
shoul d devote a section to that item The
section can be brief - "This item has been

di scussed under Subsection X. "

Gui de your reader by starting each mjor sec-
tion or subsection with a heading. The head-
ing should clearly identify the topic of the
di scussion to follow. Your headings should
be distinguished fromthe text through under-
lining, doublestriking, or bold type.

Wt hin each section, choose the placenent of
your argumrents carefully in order to mexim ze
persuasi ve presentation. In general, it is a
good idea to present your strongest argument
first, your next strongest argument imedi ate-
Iy before your conclusion, and your weakest
argunents in the mddle. This structure en-
abl es you to create a good i npression on the
reader up front, while saving a good point for
the end to overcone any concerns which m ght
be rai sed by the weaker argunents.

It is also inportant to be honest with your
reader. If your conpany is weak in one area,
present the reader with your solution to that
weakness. For exanple, if you lack in-house
expertise for a specific part of your project,
state the nanes of the consultants that you
will hire to assist you with that part. In
this manner your weaknesses are presented as
strengths.

2. Presentation Tips
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Careful formatting of the page assists the reader
Page after page of solid text with margins at the
edge of the paper are difficult to read. Long

paragraphs are difficult to read. White space on
t he page makes the proposal | ook |ess fornidable

Thi nk about alternative ways of presenting infor-
mation. |If you are presenting a list of itens,
per haps you should i ndent and nunber them If
you are making a m nor point which is not centra
for the argunent, but nonethel ess inportant for
denonstrating your famliarity with the scienti-
fic or technical area, perhaps you should put the
point in a footnote.

In today's conmputerized world, you shoul d consider
using a word processor or conmputer with word pro-
cessing software in preparing your proposal. A
good word processor (or software) enables you to
qui ckly make corrections and to easily explore al-
ternative formats. You can underline doubl estrike,
or bold passages or words, depending on the enpha-
sis you want to place on itens. However, you
shoul d not get carried away with the technol ogi ca
options. You are preparing a R& proposal, not a
newsl etter.

Above all, be consistent. The sane format should
be used throughout. If you are bolding section
headi ngs and underlini ng subsecti on headi ngs - do
it everywhere. |If you doublestrike for najor em
phasis and underline for mnor enphasis - do it
everywhere. |If you skip two |lines between para-
graphs and three between text and headings - do it
everywhere. Once you adopt a footnote or biblio-
graphic format - use it everywhere. A consistent
format enabl es your reader to easily grasp the sig-
ni fi cance you place on information.

Graphics and ot her proposal art can provide highly
effective means for communicating conplicated in-

formation in a mninmal anount of space. Properly

and sparingly used, they can give your proposal a
pol i shed, professional | ook.

A handy aid for determ ning where to use graphics
is to ask yourself two questions:

1) "How would | best grasp this information -
t hrough graphi cs?"

2) "By using graphics will | cut down the |ength of
nmy proposal ?"

Some conmon types of graphics hel pful in SBIR pro-
posal s are:

*  Project Scheduling Charts
(what tasks will be conducted when),
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* Project Staff Activities Charts
(who will spend what tinme on what tasks),

* Diagrans and Fl ow Charts,
* Data Tabl es, G aphs, and Photographs

In order to ensure that your graphics strengthen
your proposal, make sure that they are tightly
integrated into the proposal. After you prepare
your outline, exam ne it to decide what informa-
tion can nost efficaciously be presented through
graphics. Then determ ne precisely what type of
graphi ¢ shoul d be used.

Graphics nust appeal to the eye. If you attenpt
to present too nmuch information in a chart, table,

or graph, you are likely to find that your reader's

eyes will glaze over and your effort is wasted.

It is vital that the final draft | ook professional

The type should be clear and readable. The graphics
shoul d be cl ean and professional |ooking. Check to

make sure that all the pages are included in the
proposal and that they are correctly nunbered.
3. Final Considerations

In summary, there are two "tricks" to alleviating
common ni st akes and preparing a w nning proposal

1) Follow the Instructions!
2) Renenber The Evaluation Criterial

A great nunber of small businesses do not follow
the detailed instructions included in the solici-

tation. It is extremely inportant to read and re-
read the solicitation and foll ow the instructions
exactly as they are presented. Proposers who do

not do this have little chance of success.

The SBI R program does NOT accept unsolicited pro-
posals. Each proposal nust respond to a specific
topic outlined in the solicitation or it will not
be considered for award.

Note that you are allowed to send sinilar proposals
to nore than one agency. This is a viable strategy

for increasing your chances of being funded. How-
ever, make it clear to each agency that the pro-

posed effort is responsive to their needs. (Proposa

submi ssion forns require you to identify all other
agencies. Don't overlook this requirement. It is

not difficult for the agency to determ ne when sub-

stantially simlar work has been funded twi ce).

Your proposal should be either hand delivered and a
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recei pt obtained or mailed "return receipt re-
quested." It nust be submtted on tine.

If you do not win an award, it is worthwhile to
wite or visit the program nmanager for a debrief-

i ng.

I n your conmunication, you should nmake it clear
that your interest is in identifying how you m ght
better conpete in the future. Seek information on
the strengths and weaknesses of your technical ap-
proach, on nanes of individuals or firms you m ght
work with on subsequent proposals, and on appropri-
ate budget levels for the kind or work proposed.
You al so shoul d request a copy of the eval uations
on your proposal, if these are not provided at the
debriefing. Many agencies will provide you with

t hese coments.

Do not be discouraged if you do not win. Instead,
view t he proposal preparation process as a |earning
experience and draw as many | essons fromit as pos-
sible. Use the know edge you gain in preparing your
next proposal. Many successful SBIR w nners have
found that they had to go through the "l earning
curve" of proposal subm ssion, debriefing, and sub-
m ssion of a new SBIR proposal

If you are a small technol ogy-based firm (including
manuf acturi ng, and service), SBIR is your R&D pro-
gram It provides your firmw th an opportunity to
obtain funds for high risk ideas that can result in
new products and processes. |In the process, you
can serve our country and be paid for your contribu-
tion. By submitting only the highest quality pro-
posals in areas you honestly believe you are conpe-
tent, you will increase your chance of receiving an
awar d.
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