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To broaden participation in the federal government’s R&D 
enterprise by creating access and opening new doors of 
opportunity to include HBCUs and other small MSIs.

Benefits:
Capacity building of the combined research infrastructure 
within the SEA institutions leading to increased participation 
in “Big-Science” projects with “greater payoff” and 
ensuring continued production of globally competitive 
American scientists and engineers for the STEM pipeline.

Science and Engineering Alliance, Inc (SEA)

Mission:



Identification of SEA Combined 
Core Technical Areas
• Climate & Environmental Change • Geographic Information System (GIS)

o    Environmental Science o     Transportation Research
o    Climate Modeling o     Urban & Community Planning
o    Air Quality Measurements o     Family & Community Science
o    Atmospheric Aerosols o     Social Science
o    AI Techniques in Monitoring o     Spatial Data & Analysis

Ecological Changes
o    Carbon Management • Biotechnology & Biosciences
o    Water Resources (Quality/Quantity)   o   Agriculture
o    Hydrology & Soil Climatology o   Food & Animal Science
o    Watershed Assessment & Modeling  o   Agribusiness
o    Marine/Coastal/Estuarine Research   o  Cell & Molecular Biological
o    Bioremediation o   Plant & Soil Science
o    Nanoecology Risk Assessment o   Remote Sensing

o   Sensor Development
o   Forestry
o   Bioenergy



• Computer & Information Science •   Other Technical Areas

o   High Performance Computing & Communications     o    Crystal Growth
o   Computer System Application Development o     Ion Implantation
o   Modeling & Simulation o     Irradiation of Materials
o   Stochastic Modeling o     Material Science
o   Scientific Visualization o     Optical Sciences
o   Bioinformatics o     Radiation Research
o   Genomic Research o     Thermal Sciences
o   Telecommunication 
o   Information Technology 
o   Information Management 
o   System Engineering 
o   System Evaluation, Integration & Testing 

SEA Combined Core Technical 
Areas (Cont’d)



Service by SEA Office of Executive Director 
(OED) Reduced Faculty Workload

IdentifyOpportunities

ConstructAbstract ofOpportunitiesfor SEACollaboration

Educating Federal Agencies on 
SEA’s Combined Technical

Capability & Capacity

Understanding Solicitations
Takes Time (Many Pages)

Introduced Opportunity
via Fax, then Email

DefineRelevanceBased onSEA TechnicalCapability &Interest

Once Abstract was introduced to 
HBCUs, OED developed a Checklist of 
“ALL” requirements that “MUST” be 
met as reflected in Solicitations / BAAs

1st Action

2nd Action

© 2023 by Robert Louis Shepard, PhD,
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SEA Design Team Process
 

SEA Members 
Identify : 
Lead Insti., 
Level of 
Effort-Sub. 

Preliminary 
Budget: 
• Prime 
• Subcont. 

      Draft 
   Proposal 

      SEA 
Internal Review 

    Team 

Final 
Proposal 

FORM 
DESIGN 
TEAM AAMU 

JSU 
PVAMU 
SUBR 
 + Others (?) 
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SEA
“Virtual”
University 

Other Partners

SEA Created Public and Private Partnerships 
Using the Combined Technical Strength of its 
Members & Other Partners

HBCU 1

HBCU 3

HBCU 4 HBCU 2

© 2023 by Robert Louis Shepard, PhD
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SEA Focus on Inclusion and Access Progressed Through            
A Variety of Research, Education, and Outreach Initiatives

1990 1995 2000

M.O.U. Signed 
by four 

Universities
(AAMU, JSU,

PVAMU, SUBR)

M.O.U. 
Re-signed by 

(LLNL)

Teacher 
Enhancement 

Workshops
(FIPSE)

Envir.Just. 
Initiative

(EPA)

HPCC Res. 
Project
(DOE)

Centers of Excel. 
for Math & Sci. 
Teacher Prep

(FIPSE)

SOURCE:  SEA Historical Files

Radiation Res. 
Project
(DOE)

STTR Project
(NASA)

Global Climate 
Change Res. 

Project
(EPA)

Summer 
Internship 
Program 
begins
(LLNL)

HPCC Res. 
Project 

Enhancement
(IBM & CRAY) 

Small Business 
Mentoring Project
(DARPA/EPA/SBA)

DOD ID/IQ Contract
(DISA)

M.O.U. 
Signed by 

(NIST)

Funded to Support 
DCPS

(W & S Foundation)

SEA Becomes 
Mentoring Organization 

for Student Diversity 
Partnership Program 

(SDPP)
(DOE)Res. Institute 

Established
(AAMURI)

Funded to 
Engage HBCUs 

in DHS Res.
(DHS - 2005)

Recent Projects: (1) W.K, Kellogg Foundation (2005)
(2) NEON Initiative, NSF (2006)
(3) Doris Duke Charitable Foundation (2008)
(4) Subcontractor to NEON, Inc. (2009)

Student Outreach
(NASA)

Student 
Technical 

Conference 
Implemented

(held for 20 yrs) 

SEA Beamline
(CAMD)
(DOE)

SEA 
Infrastructure 

Support
(DOE)



Faculty 
Fellowship 

Program (FFP): 
A New SEA 

Initiative



SEA Continued to Open Doors of Opportunity

Traveled to 
one SEA 

Campus & 
Broadcast to 
the other 3



“In Search of HBCU Faculty and New SDBs 
and WOBs to Participate in

Phase 1 SBIR/STTR Program”

Cooperative Agreement #: 8-6101-0039
(DARPA / EPA / SBA)

Robert Louis Shepard, PhD
Principal Investigator
SBIR/STTR Initiative

September 2000

Building Strategic Partnerships Between 
HBCUs and Small Businesses 



Mentoring Small Businesses Using
HBCU Facilities

Small
Disadvantaged
Businesses

(SDBs)

Women-
Owned
Businesses

(WOBs)

• Research Centers
• Lab Facilities
• Business
Schools

• MBDCs, Etc.

SEA
HBCUs

•Proposal Planning & Preparation
•Consulting Arrangements
•Subcontracting Arrangements
•Access to Federal Laboratories
•Training and Workshops
•Business Planning; Etc.
•Marketing Development

Phase 1 SBIR

•Field Testing & Assessments
•Patents & Intellectual Property
•Prototype Development
•Feasibility Studies
•Technology Evaluation
•Infrastructure Resources

(Physical & Human)

© 2023 by Robert Louis Shepard, PhD
The Shepard Institute (TSI), LLC



The Mechanics of Developing “Competitive” Proposals
A Workshop for HBCU Junior Faculty and New University Faculty Members in  

Science, Technology, Engineering and Mathematics (STEM) -- Jan. 22-24, 2008 (Atlanta) 

Workshop Facilitator:
Robert Louis Shepard, PhD

Founding Executive 
Director, SEA, Inc.



Workshop Facilitator
Robert Louis Shepard, PhD

Founding Executive Director
Science and Engineering Alliance, Inc. (SEA)

The Mechanics of Developing “Competitive” Proposals
for Tribal Colleges & Uni. from ND, SD, ID, WY & MT

Montana State University
August 16-18, 2011

(SEA Model used to Engage Other MSIs)

“From Founding Purpose to Future Possibilities: 
The Science and Engineering Alliance (SEA) Model”





SEA Accomplishments in Broadening 
Participation in Federal Research Initiatives
With a full-time staff size of three (3) during most of 
its nearly 25 years:
• Facilitated > 150 collaborative working group research meetings; 

engaging > 500 HBCU/MSI faculty; results > $350 M in new research 
& education funding
-------------------------------------------------------------------------------------------------

• Facilitated participation of 185 faculty members in 4 mentoring workshops 
--- “Mechanics of Writing ‘COMPETITIVE’ Grants”
-------------------------------------------------------------------------------------------------

• Introduced > 400 Small Disadvantage Businesses (SDBs) and 
Women-Owned Businesses (WOBs) to federal opportunities through 
the Small Business Innovative Research (SBIR) & Small Business 
Technology Transfer Research (STTR) programs.
------------------------------------------------------------------------------------------------

• From 1990 – 2009, four SEA institutions totaled over $1.01 B in 
combined federal support [Source: NSF/SRS Survey of Federal Science 
& Engineeing Support to Universities, Colleges and Nonprofits]

table circa 2011



Staff Size: 11/1990 – 6/1991: 1 (ED: LLNL Staff)
1991: 2
1997: 3
2008: 4 (funded by NSF)
2010: 5 (funded by NSF)

Science and Engineering Alliance, Inc. (SEA)

K St Headquarters (HQ):



Ø Membership Dues Based on Performance:
1990 - 1992: $  3,000
1993 - 1996: $12,000
1997 - 2000: $15,000
2001 - 2004: $20,000
2005 - 2007: $25,000
2007: $1,000/year increase for 5 
years until dues reached $30,000 for 
years 2011, 2012, & 2013

Science and Engineering Alliance, Inc. (SEA)

The SEA HBCU Members Had Skin in the Game:



After 20 years of 
Success, LLNL 
included the SEA K 
Street Office as a 
location of One of 
It’s Off-Site Staff



Robert Louis Shepard, PhD
Principal

The Shepard Institute (TSI), LLC
Website: www.robertlouisshepard.com

Email: drshepard@tsi1.org
Facebook: facebook.com/sheptsi1

Cell: 202.329.7036

?
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