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        May 30, 2020 

 
Eng. Ramón Vega Alejandro, DBA 
PRIMEX  
World Plaza Building Suite 1002  
Muñoz Rivera # 268 Ave. Hato Rey 
San Juan, Puerto Rico 00918 
 

Dear Vega-Alejandro.: 

Enclose are the following documents: 

(1) Abstract Business Continuity Practices and Resiliency of Manufacturing SMEs in Puerto Rico: 
Assessing Impact and Moving Forward after Hurricane Maria.   

(2) Report Continuity Practices and Resiliency of Manufacturing SMEs in Puerto Rico: Assessing Impact 
and Moving Forward after Hurricane Maria.  

(3) Survey of the study 

During the month of June, we will be sending to participants the 1-page Benchmark Report offered as an 
incentive for participation.  You will send you all the reports for your records.   
 
I appreciate the opportunity that was given to collaborate with PRiMEX and help at improving competitiveness 
of manufacturing SMEs in Puerto Rico through this research.  Do not hesitate to contact me if you need additional 
information regarding this project.   
 
 

Cordially, 

 
Dr. Alizabeth Sánchez-López, Ph.D. 
Principal Investigator 
AMS Consulting
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Problem Statement 
The number of crisis caused by natural disasters increased in the past decades. The unexpected nature of disasters as well as the limited resources 
of manufacturing SMEs make preparedness and recovery a challenge.  Although there are multiple Business Continuity guidelines available, these do 
not address the heterogeneity of organizational contexts and environments, like manufacturing SMEs in Puerto Rico.  Moreover, there is only anecdotal 
evidence that existing standards have in fact an impact on business continuity and performance after a disaster.  The purpose of the study is to 
examine the factors that influence business continuity and performance after disaster; more specifically how business continuity 
management (BCM) practices including leadership & people; communications & technology; operations & infrastructure and supply chain 
relations influence continuity of operations and performance after disaster, and to empirically evaluate key assumptions of business 
continuity and resiliency literature.   

 
Framework & Methodology 
The study adopted triangulated methodology which uses multiple sources. An instrument (Business 
Continuity and Resiliency Survey) was developed to collect the primary data of the study included in the 
framework (Figure). A total of 158 valid responses were obtained from online surveys. The PRIMEX-MDAP 
Assessment data was used as secondary source of evidence.  This data is a result of the visits the Puerto 
Rico Manufacturing Extension (PRIMEX) has been conducting for over two years to evaluate the 
conditions of manufacturing firms after Hurricane Maria as part of the Manufacturing Disaster Assessment 
Program (MDAP).  Descriptive and inferential statistics to develop resiliency, industry and regional profiles 
was conducted using IBM-SPSS 20 (IBM-Statistics Package for Social Sciences).  SmartPLS 3 was used 
to empirically test the model. 

 

 
Findings  

• Among other indicators, the impact of hurricane Maria in the manufacturing sector was 17,764.0 in millions (55% of the private sector).  

• Based on the less conservative definition of resiliency (capacity to return to pre-event conditions), the study suggests the majority (66%) of the 
firms in our sample are resilient. If we adopt the most conservative view of resiliency most of our sample will classify as survivors (66%) and 
only 34 percent resilient.  However, the firms in the sample seem to struggle in terms of sales and profits.  Meanwhile, almost 70 percent are 
satisfied with their recovery, which suggest that for entrepreneurs' resiliency has not much to do with meeting economic standards, and much 
more with avoiding demise. 

• The empirically tested resiliency model showed Leadership, Entrepreneurial Orientation & Supply Chain Resilience (SCR) explain 
resiliency in manufacturing SMEs. SCR include formalization, human resources, facilities, production, infrastructure, IT& 
communications, and supply, distribution-transport, and client indicators. 

• There are significant differences between resilient and surviving manufacturing SMEs in all nine SCR factors, disruption capacity; social capital; 
performance and leadership type (people-oriented versus task oriented). The MDAP assessments also show that resilient firms scored better 
in recovery level & promptness of re-opening, preparedness, and communications infrastructure. Also manufacturing SMEs that have business 
continuity plans scored better in recovery level, perceived preparedness, and re-opened faster.   

• The average disruption capacity for manufacturing SMEs in Puerto Rico is 0.615 and this indicator is positively related to organizational 
performance. Evidence suggests age and size influence disruption capacity, where older and larger firms scored higher in the disruption capacity 
indicator.   

• There are more resilient firms in the metropolitan area.  They score higher in performance, social capital, disruptive capacity, and in SCR, 
specifically IT& communications, human resources, and suppliers.  Their lower learning score may suggest they were more prepared when 
hurricane Maria hit. The MDAP assessments showed that firms in this region opened before other areas and are more formalized in terms of IT 
Security and continuity planning.   

• The east central region is also highly resilient.  It scored high in formalization factors and their clients are less concentrated.  Like firms in the 
metropolitan area, they rely heavily on the social capital derived from their entrepreneurial networks.  The significantly high learning score 
suggests firms in this region were less prepared when hurricane Maria hit but adapted.  According to the MDAP assessments electricity in this 
region took longer to recover, but the fact that they do not report changes in terms of generators or alternative energy may suggest the firms in 
the region were already prepared for this. They introduced changes in communications and scored lower in IT security indicators.  Finally, this 
region reported more permanent losses than other regions. 

• Most of the firms in the west are in surviving status.  They reported lower scores in SRC (Formalization, HRM, Supply, Communications & IT, 
and infrastructure), social capital, disruption capability and performance.  The above is confirmed with MDAP assessments which show they are 
less prepared in terms of communications, information technologies, business continuity planning, and infrastructure. Nonetheless, the MDAP 
assessments suggest most of the firms in the west restored operations 100% when visited and had electricity restored before other regions. 
This may suggest that factors external to the organization exerted more influence.   The fact that there are no significant differences in terms of 
learning when compared to other regions puts manufacturing SMEs in the west in a more vulnerable position.   

• North region is the most prepared in terms of infrastructure and score above average in terms of resiliency.  The MDAP Assessments show the 
region took longer to restore communications, which relates to their intentions in acquiring satellite technologies.  Manufacturing SMEs in the 
south are less formalized, and more vulnerable in terms of supplier concentration and communications & IT. The regional infrastructure 
(communications & energy) recovered faster than in other regions.  Despite the above, manufacturing SMEs in the south used the experience 
from Hurricane Maria to instill changes (highest learning score).   

• The food manufacturing subsector is more vulnerable in terms of client and supplier concentration when compared to other sectors.  Also, 
they rely more on family and friends.  The MDAP assessments showed this sector underperformed others in terms of resiliency, recovery, and 
re-opening.  The metals subsector is currently underperforming (50% are surviving).  They are more vulnerable in formalization indicators and 
infrastructure.  Finally, the MDAP show that although printing & related services are knowledgeable of cyber-attacks, but no significant 
differences were found in terms of IT security.  Since this subsector manages significant amounts of records, this finding merits attention. 
 

Implications 

Strategies and initiatives to foster resiliency in manufacturing SMEs in Puerto Rico should address the supply chain using a  holistic approach that 
includes all nine factors:  formalization, human resources management, infrastructure, production, facilities, communications and IT, and supplier, 
client, distributor considerations.  Effective leadership behaviors are dependent on the situation.  In post-disaster environments, the most effective 
leadership behaviors are those concerned with people rather than the task.  Cultural aspects of the organization (i.e. entrepreneurial orientation) 
exert a role in recovery, specially they need to institutionalize proactiveness, innovativeness and embrace risks.    To maximize limited resources, 
supporting institutions should specifically design initiatives that address the needs of each region and subsectors.   The profiles in this report are a 
first attempt to accomplish this. 

ABSTRACT 
Business Continuity Practices and Resiliency of Manufacturing SMEs in Puerto Rico: 

Assessing Impact and Moving Forward after Hurricane Maria 
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