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*C-RASC consists of researchers from George Mason's Volgenau School of Engineering , the School of Business, the Schar School ofPolicy 
and Government, the Jimmy and Rosalyn Carter School of Peace and Conflict Resolution, the College of Science, and the Collegeof Heath 
and Human Services

Building a Resilient Business: 

Before, During, and After a Disaster

Lesson D
From Personal Resilience to Business Resilience and Building a 
Culture of Entrepreneurship; Micro-Manufacture (M2) and Puerto 
Rico, Connecting Farm, City and Technology: Transforming Rural, 
Peri-Urban and Urban Food Ecosystems in Puerto Rico



Agenda

ÅFrom Personal Resilience to Business Resilience 
and Building a Culture of Entrepreneurship;

ÅMicro-Manufacture (M2) and Puerto Rico
ÅAdvanced Agriculture for Puerto Rico
ÅBreak
ÅRecap of Breakout Sessions
ÅLesson 4, Integrate Material from Lessons 2 & 3;

Finalize Resilience Plan 20Questions; 
Discussά!ŘŀǇǘ ϧ wŜǇƻǎƛǘƛƻƴΤέ άtƛǾƻǘΤέ
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òResilience is the ability 

to withstand, recover and 

grow in the face of 

stressors and changing 

demands.ó



Deloitte Crisis 

Resilience Workforce 

Model

ÅRoles and Responsibilities (important 
organizationand important role)

ÅPsychological and Social Factors 
(Concern for safetyŀƴŘ ŦŀƳƛƭȅΩǎ ǎŀŦŜǘȅ 
and risk perception)

ÅInformation and Communications
ÅOrganizational Interventions (transport, 

childcare,healthcare)



Employee Resilience
òThe capacity of employees to utilize resources to 

continually adapt and flourish at work, even when 

faced with challenging circumstancesó

Source: Naswell, K, Malinen, S., Kuntz, J., and Hodliffe, M., 
Employee Resilience: Development of a Validation Measure, 2019



Source: Washington Post, April 4th, 2020, Nurse Janett Perez at Maimonides Medical Center, New



Connor ðDavidson Resilience Scale (1)

1. Able to adapt to change
2. Close and secure relationships
3. Sometimes fate or God can help
4. Can deal with whatever comes
5. Past success gives confidence for new challenge
6. See the humorous side of things
7. Coping with stress strengthens
8. Tend to bounce back after illness or hardship
9. Things happen for a reason
10. Best effort no matter what
11. You can achieve your goals
12. ²ƘŜƴ ǘƘƛƴƎǎ ƭƻƻƪ ƘƻǇŜƭŜǎǎΣ L ŘƻƴΩǘ ƎƛǾŜ ǳǇΦ



Connor ðDavidson Resilience Scale (2)

13. Know where to turn for help
14. Under pressure, focus and think clearly
15. Prefer to take the lead in problem solving
16. Not easily discouraged by failure
17. Think of self as strong person
18. Make unpopular or difficult decisions
19. Can handle unpleasant feelings
20. Have to act on a hunch
21. Strong sense of purpose
22. In control of your life
23. I like challenges
24. You work to attain your goals
25. Pride in your achievements.



Source: https://www.wired.com/2012/09deep-blue-computer-bug 



https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.eweek.com%2Fsecurity%2Fatlanta-hit-by-ransomware-attack-impacting-multiple-services&psig=AOvVaw0HHxsmf9tP0QIAclENJa-l&ust=1591797293650000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIjRj5vx9OkCFQAAAAAdAAAAABAQ
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.fbi.gov%2Fwanted%2Fcyber%2Fsamsam-subjects&psig=AOvVaw1-xmqN7yHUuV8GoH9JWEGh&ust=1591797469137000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJj02ujx9OkCFQAAAAAdAAAAABAD


Source: Kegalaers, Joan and Wylleman, Paul, 2019.

òCoachõsRole in 

Fostering Resilience in 

Elite Athletesó

Competitive Stressors ςpoor 
performance, failure to meet 
expectations, injury

Organizational Stressorsςfederation 
conflicts, legal issues, demanding 
practices, financial problems, 
nonselection

Personal Stressorsςchronic illness, 
family issues







Connections Between 

Resilience and 

Entrepreneurship

Entrepreneurship and organizational resilience

Personal resilience and entrepreneurship

Entrepreneurship and regional / national resilience



Concept based on research proposal led by Dr. 

Francis Quek at Texas A&M (TAMU)

ÅSociety-wide grand challenge: Creating jobs 

and providing meaningful work in 

manufacturing

ÅIn long-term: Understand implications of 

Micro-Manufacture across engineering, 

business, economics, law, and policy

ÅIncluding cross-linkages and 

dependencies across fields, and potential 

transformation of society

ÅMove from today®s economy where ¯few 

achieve great success to one where many 

achieve good success°

Micro -Manufacture (M2) and Puerto Rico

Changing the game by shifting the line 

of entrepreneurial success



They believe they can sell 10,000 speed controls over 
the next 5 years, which amounts to total sales of 
$10M if they price their invention at $1,000 each.
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Micro -Manufacturing Example

Juan Janet

Juan is a designer and Janet is a Computer 

Scientist. Juan rides a motorcycle and is aware of 

the aftermarket demand in the motorcycling 

community. They design an advanced speed 

control for the classic BMW F650 series 

motorcycle. 

Speed controlfor the 

classic BMW F650 

series motorcycle.

+ =

10,0000 speed 

controlsover the next 

5 years

= $10M



Micro -Manufacturing (M2) 

10,0000 speed 

controlsover the next 

5 years

$$$$$

$$$$$

Juan Janet

+

Jack

Nearby M2 Business



Juan Janet

+

Jack

+ =

$10M

60%

Micro -Manufacturing (M2) 

+

20%20%

+

$2M $6M $2M

Production Materials



Å In 1984 Lisa and Macintosh computers and ImageWriter printer let bit-mapped graphics be translated 

to paper

Å Low-cost, high-quality inkjet and laser printers led to personal desktop publication in 90s

Å Democratized printing over mass-production offset printing

Å Small restaurants could now design and print their own menus

Å But even modest high-quality color printing projects were complex and costly

Å Spurred growth of community printing businesses like Kinkos

Å Now many homes have a printer for occasional small quantity prints

Å Use Kinkos for large, complex or customized projects

Å Printing businesses like Kinkos in almost every U.S. town

Å Employing thousands of workers, providing invaluable services

Desktop Publishing Analogy



$$$$$ $$ $-$$$

Desktop Publishing Analogy



Changing the game by shifting the line of 

entrepreneurial success

ÅM2 much more complex than desktop printing

ÅWhat does Jackôs óKinkos of Manufactureô 

need to fulfill orders quickly?

ÅWhat research gaps need to be filled?

ÅDigital economy opens tremendous 

opportunities

ÅFlexible fabrication

ÅUniversal access to modern Internet

ÅSocial networking and intelligent information

ÅAccessible electronics and programming

ÅTogether they can shift point of entrepreneurial 

success down the curve

ÅTo enable success by many

ÅMore small innovators could make it to 

start-up, and scale

Micro -Manufacturing Vision



Research Project

ÅUnderstand enough of the benefits and pragmatics of M2 vision 

in relation to technology, economics, business, entrepreneurship, 

law, and policy that we can recommend it as a functional model

2 Phases
ÅPhase 1 (1-2 years) TAMU and GMU collect and analyze database of innovation

ÅWhich innovations could best benefit from M2?

ÅDevelop a modest flexible fabrication-and-assembly space

ÅInvite innovations across (TAMU) and (GMU) campuses and surrounding 
communities, and nationally

ÅPhase 2 (3-years), build more robust M2 testbed from Phase 1 lessons

5-Year Goal



Opportunities for Puerto Rico
ÅInnovate with M2

ÅTake advantage of new Internet capabilities like 5G and Starlink

ÅBuild on Puerto Rico®s manufacturing sector

ÅAdditive manufacturing is improving fast

ÅDeploy M2 capabilities geographically

ÅBuild in cyber resilience

ÅGather not just tech data, but also economics, business, entrepreneurship, law, and policy

ÅLeverage re-shoring of U.S. supply chains

ÅEngage diaspora to add to skill base

ÅUse M2 pilots to justify distributed, stable power

ÅParticipate in TAMU and GMU research project



Connecting Farm, City and 

Technology: Transforming Rural, 

Peri -Urban and Urban Food 

Ecosystems in Puerto Rico

Adapted from 

Fred T. Davies & Banning Garrett, Connecting Farm,
City, and Technology: Transforming Urban Food
Ecosystems in the Developing World,
Global Federation of Competitiveness Councils 
(GFCC), 2019



Agricultural Modernization 

in Puerto Rico

ÅModernize agriculture to promote greater 
productivity and output and improve exports

Å Puerto Rico imports about 80% of its food

Å Agricultural sector suffers from:

Å Lack of critical mass 

Å Outdated farming practices

Å Aging workforce

Å Insufficient access to capital 

Å Distribution system also fragile

Å Needs

Å Sustainable water sources and integrated 
management 

Å Improved transportation infrastructure

Å Enhance resilience to drought and climate change 

Å COVID-19 recovery plans



Connecting Farm, City, and Technology:

Transforming Urban Food Ecosystems in 

the Developing World
Fred T. Davies & Banning Garrett





Impact
Å Increase diversity and yield of crops

ÅReduce distribution losses

ÅUse MUCH less water

Å Implement world-class farming practices

ÅAttract young people (cool tech)

Å Increase resilience to severe weather and 
climate change

ÅDistribute more stable energy and comms

ÅAttract capital

Å Increase demand as well as supply

¢ƘŜǎŜ ŀŘŘǊŜǎǎ Ƴƻǎǘ ƻŦ tǳŜǊǘƻ wƛŎƻΩǎ 
agricultural modernization needs



PCI òDigital Puerto Ricoó 2018

Å3-month engagement 

ÅWith California Health Medical Reserves Corps 
(CH-MRC) & RAND Corporation 

ÅtǊƻǾƛŘŜ ǇƻƭƛŎȅ ǇǊƻǇƻǎŀƭǎ ŦƻǊ ά5ƛƎƛǘŀƭ tǳŜǊǘƻ wƛŎƻ"

Å{ǳōƳƛǘǘŜŘ ǿƛǘƘ ƻǘƘŜǊ ǇǊƻǇƻǎŀƭǎ ǘƻ DƻǾŜǊƴƻǊΩǎ 
office 

ÅFor submission to FEMA and U.S. Congress
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PCI 2018 Recommendations 
Included

ÅResiliency Innovation Network Leading to 
Development of a Resiliency Industry

ÅHotspots: (1) Municipal, and (2) in Public Housing

ÅRoadmap for digital transformation

ÅData Collection and Standardization for Disaster 
Preparedness and Emergency Response 

ÅStudy Feasibility of Digital Identity 

ÅInnovation Economy/Human Capital Initiative

ÅHealth Care Connectivity

ÅResiliency/e-Construction Learning Lab

ÅDigital Citizen Services 

ÅGovernment Digital Process Reform 

33



Resilienc y Innovation Network (RIN)

Establish RIN across Puerto Rico to:

ÅCreate businessesthat could enhance Puerto 
wƛŎƻΩǎ wŜǎƛƭƛŜƴŎy
ÅBuild on existing PRSTRT and university facilities 
ÅPRSTRT leads in conjunction with local institutions

ÅNext step is resiliency industrywith
ÅMaturity models, insurance ties and volunteer 

engagement 
ÅIn parallel, facilitate resiliency in the communities:

ÅInstitutionalize progressthrough a Resiliency
Center of Education and Innovation(RCOEI)

34
Image credit https://www.provisioneronline.com/articles/109602-meat-industry-resiliency



RIN Approach

ÅApply well-understood network 
technologiesǘƻ tǳŜǊǘƻ wƛŎƻΩǎ ƴŜŜŘǎ ƛƴ 
innovative ways

ÅNew local companies and jobs

ÅEncourage established companies 

ÅEmpower Puerto Ricans

ÅFacilitate resiliency innovation cluster

ÅLead to resiliency industry

35 Image source: https://networkencyclopedia.com/what-is-networking/

https://networkencyclopedia.com/what-is-networking/


Network Contributions (1)
ÅSet research priorities 
ÅComparative advantage of Puerto Rican researchers

ÅResiliency innovation in telecomms, energy, water, etc.

ÅRoll out community model
ÅLeverage best practices 
ÅBottom up, begin by listening
ÅBi-directional learning

ÅBuild lastingcapacity

ÅEstablish two resiliency innovation labsƛƴ ¢ǊǳǎǘΩǎ ŦŀŎƛƭƛǘƛŜǎ
ÅSan Juanheadquarters
ÅGuanajibo Research and Innovation Park (GRIP) in Mayaguez

36
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Puerto Rico 
Area: 5,328mi²

Population: 3.194million

https://www.google.com/search?safe=active&rlz=1C1CHBF_enUS873US875&sxsrf=ALeKk00XA3uKgGXgG9kiZxYUsd8IqXF3Uw:1589987890656&q=puerto+rico+area&stick=H4sIAAAAAAAAAOPgE-LQz9U3MC0yL9GSyk620s_JT04syczPgzOsEotSExexChSUphaV5CsUZSbnK4CEAOXc7oM7AAAA&sa=X&ved=2ahUKEwjkvK273sLpAhWHoXIEHWZdDJYQ6BMoADADegQIAhAC
https://www.google.com/search?safe=active&rlz=1C1CHBF_enUS873US875&sxsrf=ALeKk02UjkVQhv3H2n3_VbbG07OSD2C-Qw:1589987938491&q=singapore+population&stick=H4sIAAAAAAAAAOPgE-LQz9U3MCsxKtHSyk620s_JT04syczP0y8uAdLFJZnJiTnxRanpQCGrgvyC0hyw7CJWkeLMvPTEgvyiVAWEMACsNlnyTwAAAA&sa=X&ved=2ahUKEwjl_5TS3sLpAhWFknIEHXgdA_MQ6BMoADAEegQIDxAC


Network Contributions (2)

ÅEstablish RCOEI to institutionalize progress

ÅLead to resiliency industry in Puerto Rico, 
including

ÅάwŜǎƛƭƛŜƴŎȅ ƳŀǘǳǊƛǘȅ ƳƻŘŜƭǎέ

ÅTies to insurance and re-insurance industry

ÅWays to engage volunteers

ÅPRSTRT develops and tests technologies in 
90-day cycles

ÅBenefits will accrue quickly

38



Resources Available to RIN

Å[ŜǾŜǊŀƎŜ tw{¢w¢Ωǎ ŜȄƛǎǘƛƴƎ ǊŜǎƻǳǊŎŜǎΥ
ÅEntrepreneurial programs

ÅExisting corporate ties

ÅExisting government ties to Fomento

ÅTechnology Transfer Office (TTO)

ÅField experimentation sites throughout 
the archipelago

ÅTest in varied micro-climates and 
topographies

ÅPRST could use Ciencia Puerto Rico 
(CienciaPR) network to ID SMEs

39



Targets for Resiliency 
Innovation Network

ÅAt least 30 new local companies and 300 local jobs in 
first year

ÅSpur economic returns

Å Induce import substitution

ÅEncourage established companies interested in 
resiliency technologies to set up new operations or 
expand existing operations in Puerto Rico

ÅOpen new export markets and opportunities

ÅLƴŎǊŜŀǎŜ tǳŜǊǘƻ wƛŎƻΩǎ ǊŜǎƛƭƛŜƴŎȅ ǘƻ ƴŀǘǳǊŀƭ ŘƛǎŀǎǘŜǊǎ

ÅLower disaster relief and recovery costs

40



Wide -Ranging Sector Impacts (1)

ÅPrimary contribution in Telecoms/IT sector

ÅProvides an ecosystem for developing and testing

ÅContributes to Capacity Planning and Community Building (CPCB)

ÅIŜƭǇǎ ōǳƛƭŘ ƴŜǿ ǎƪƛƭƭǎ ƛƴ άǊŜǎƛƭƛŜƴŎȅέ ǘŜŎƘƴƻƭƻƎȅ

Å In economics sector, RIN teaches planning and business 
development skills that would attract investment

ÅDistributed, integrated network also should make more rural and 
municipal areas attractive to investors

ÅRIN supports Financial Oversight objectives

ÅLƴ ǘƘŜ ƭƻƴƎ Ǌǳƴ ŀ άǊŜǎƛƭƛŜƴŎȅ ƛƴŘǳǎǘǊȅέ ŎƻǳƭŘ ōŜ ŀƴ ŜȄŎŜǇǘƛƻƴŀƭƭȅ 
valuable asset for Puerto Rico

41



Wide -Ranging Sector Impacts (2)

ÅRIN also useful to promote innovation in:

ÅEnergy(ecosystem for developing and testing new resilient 
energy-related tech)

ÅNatural and Cultural Resources(areas like remote sensing and 
data analysis, as well as field experimentation)

ÅWater (water purification, transport and storage)

ÅHousing and Public Buildings(ecosystem for developing and 
testing new resilient and sustainable housing-related tech and 
building)

ÅHealth and Social Services(skills supporting healthcare tools, 
services & delivery)

ÅMunicipalities(support local integrated services in cities and 
small communities)

42



ÅAn annual resiliency innovation conference in 
Puerto Rico

ÅResiliency innovation facilities on many 
universities

ÅNew ventures form, local workforce educated 
and trained, and opportunities emerge for 
non-local investors to invest locally

ÅRIN also aligns with several Financial Oversight 
objectives

43

Wide -Ranging Sector
Impacts (3)

Image source: 
https://campustechnology.com/articles/2016/02/17/how-

to-launch-a-campus-innovation-center.aspx

https://campustechnology.com/articles/2016/02/17/how-to-launch-a-campus-innovation-center.aspx


Completed

Workbook 101

Lesson 4 (G3)

4
4

2



Your Six Critical 
Business Assets

4
5

Operations

Inventory

Equipment

Buildings

People

Data

Your Six Critical 

Business Assets



Chapters in Your 
Workbook 101

ÅInitial Assessments
ÅBaseline Survey
ÅImpact Analysis

ÅSix Business Assets
ÅProtect People
ÅProtect Data
ÅProtect Operations
ÅProtect Inventory
ÅProtect Equipment
ÅProtect Buildings

ÅOptional ςCommunications & Brand

ÅGrab-N-Go Items

This Photo by Unknown Author is licensed under CC BY-NC-ND

http://tarabeingtara.blogspot.com/2012/07/organizing-your-craft-ideas.html
https://creativecommons.org/licenses/by-nc-nd/3.0/


Protect People

ÅSummary Page

ÅEmergency Contacts List

ÅKey Contacts List

ÅCurrent Customers List

ÅVendors/Suppliers List

ÅVisitor List (If applicable)

ÅPartner/Partnership List



Grab -N-Go

ÅData
ÅDisaster Plan, Phone Numbers

ÅOperations
ÅBank/Financial Records
ÅContracts, Agreements

ÅInventory & Equipment
ÅPriority Inventory List
ÅPhotos of Equipment

ÅBuilding
ÅLease or Ownership Documents
ÅRelocation & Alternative Space

This Photo by Unknown Author is licensed under CC BY-SA

https://positek.net/which-thumbdrive/
https://creativecommons.org/licenses/by-sa/3.0/


Best Practices After 
Plan is Completed

ÅImplement Your Plan
Å5ƻƴΩǘ ƭŜŀǾŜ ƛǘ ƻƴ ŀ ǎƘŜƭŦ

ÅPut Your Plan into Action
ÅTest Your Plan
ÅKeep Your Plan Updated

ÅProtect Your Brand Reputation
ÅMaintain Crisis Communication 

Plan
ÅStay Connected with Customers

ÅProtect Grab-N-Go Bag



20 Follow Up 
Questions

ÅGet Started

ÅProtect Operations

ÅProtect People & Relationships

ÅProtect Buildings, Equipment & Data

ÅProtect Your Brand

ÅPut Your Plan Into Action




