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ICT GROWTH OPPORTUNITIES  
The question of where Panama firms should focus its innovation efforts (which 
market and growth opportunities) is a critical strategic question.     All effective 
strategy requires deliberate decisions to focus on one opportunity over another, 
and acknowledgement of the trade-offs that come with this decision.    Failure to 
make these deliberate choices, leads to purely opportunistic behavior of firms 
within the industry, and resulting strategic drift.    
 

A cluster is centered around a core activity that can bridge industries 
 

 
 
The framework for identifying opportunities will be either resource-oriented, 
focusing upon the unique assets and capabilities within Panama and the ICT 
sector (supply-driven planning); or it will be market-driven, focusing upon the 
needs of specific customers and market segments, wither within Panama, or 
internationally (demand-driven planning).   Demand-driven planning focuses upon 
identifying overlooked or underserved needs within the market, either domestic 
or global.    Supply-driven planning focuses upon identifying unique expertise and 
solutions within the ICT sector and finding ways to leverage them.    
 
The Table below shows some of the opportunities available to the Panama ICT 
sector under these two approaches.    In this section, we consider some of these 
opportunities further. 
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Supply-Driven
(Resource-Oriented)

Demand-Driven
(Need-Oriented)

Geographic 
Focus

Domestic
(Panama)

International
(Regional or 

Global)

Opportunity Planning Focus

Panama Canal
Telecommunications 
Infrastructure
Colon Free Trade Zone
City of Knowledge
Howard/Farfan Project
Multi-Cultural, Open 
Society 

Public Sector
e-Government
Sector Development 
Priorities 

Private Sector
Banking
Logistics
Biosciences

Geo-Physical Hub 
Hispanic Language 
Proficiency

Export-Driven
Emerging/High-Growth 
Technology Markets  

Inwards FDI-Driven
ITC Outsourcing for 
MNC's 
Original R&D

 
 
 

SUPPLY-DRIVEN OPPORTUNITIES: 
In general, the supply-driven expertise of the Panamanian ICT sector appears to 
be highly fragmented.   There appears to be no clear focus around specific ICT 
core competencies, with perhaps the possible exception of ICT services, 
particularly localization and integration.    Panama’s resource concentration is low.     
Notwithstanding this lack of focused expertise within the ICT sector, Panama does 
possess several key assets that could potentially enable competitive ICT solutions 
and services.   
 

Telecommunications Infrastructure 
The first of these is an extensive high-speed (broadband) telecommunications 
infrastructure.    Panama is home to multiple fiber optic cable installations 
running through the Panama Canal, providing high redundancy and reliability of 
data and voice transmissions.     According to World Bank data, Panama maintains 
an average of 77.2 secure servers per million inhabitants, compared to 21.1 in 
other upper middle income countries, and 15.4 in other Latin American and 
Caribbean countries1.       
 
Given Panama’s relative immunity from natural disasters (including earthquakes 
and hurricanes), this infrastructure could potentially be used to provide secure 
data storage and back-up/recovery services to global clients in a wide range of 
data-intensive industries, such as financial services, media, bio-technology, etc.  
An additional attraction of such solutions is their low labor intensity, which 
obviates the need for Panama to compete regionally for large numbers of 
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qualified ICT workers.     
 
However, in order to be competitive, these data center services must be provided 
at globally competitive data transmission rates.    Based upon World Bank data, 
the costs for a basket of internet services in Panama are, on average, three times 
higher than the average of peer countries in the Latin American and Caribbean 
region, or the upper middle income economic group to which Panama belongs.2   
Hence, until such time as data transmission costs are globally competitive, this 
opportunity is likely to remain elusive. 
 

Colon Free Trade Zone & Bi-Lateral FTA’s: 
A second inherent supply-side asset in Panama is the Colon Free Trade Zone (FTZ), 
which allows for the importation, exportation, and sale of goods not intended for 
domestic consumption at extremely favorable tax rates.    The Colon FTZ has 
contributed greatly to Panama’s reputation as a strong commerce and 
shipping/logistics hub.      Based upon the World Bank’s annual “Doing 
Business-2009” report, Panama ranks first among Latin American countries (but 
below world’s best practice) in terms of ease of importing and exporting, with the 
exception of the cost of landing an import container, where it ranks third.3  
 
Looking at the Colon FTZ as a potential user of locally developed ICT solutions, 
the Zone does not appear to have fully leveraged the potential of ICT to support 
its commerce platform; e.g., the Zone does not yet support on-line e-commerce. 
 
As suggested above, the Colon FTZ has created a strong commerce culture within 
Panama, with an emphasis on serving a large and sustained international buying 
population attracted by the low cost structure of the FTZ.    Because of this, 
Panama has been spared the forces of natural competition that exist in less 
structurally attractive markets where demand is less price-dependent and more 
differentiation-dependent.    The “artificial” advantages of the FTZ have diluted to 
some degree the urgency of developing and articulating the distinctive value 
propositions required for sustained success in more “vendor-centric” markets.       
 
Competitive intensity is a key factor stimulating innovation and driving the 
emergence of a successful cluster that ultimately produces high export volumes 
for the cluster.    Given the low level of ICT exports from Panama, it appears the 
FTZ has done little to simulate global competitiveness in ICT.     As a counter 
example, Singapore, which also has a free trade zone, has created numerous 
mechanisms to drive domestic competition (including Government-owned 
corporations competing against the private sector for Government business), with 
the ultimate result of producing a thriving globally competitive export economy. 
 
Hence, to the extent that the Colon FTZ has diminished competitive pressures on 
the local Panamanian economy, its role in cluster development is questionable.              
 
Supporting the Colon Free Trade Zone is a series of eight bi-lateral free trade 
agreements (FTA’s) between Panama and various trading partners.   While these 
FTA’s are an important step towards higher levels of imports and exports directly 
targeting the Panamanian economy, the number and scope of FTA’s is well below 
that of similarly positioned countries, such as Singapore.   FTA’s do not appear to 
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be a major priority of the current Government at this time.      
 
Overall, there is a need to integrate the Colon FTZ with a coordinated export 
development strategy aimed at building a sustainable export capability within the 
ICT sector.       Consistent with this objective, there appears to be significant 
potential to broaden the number of Free Trade Agreements specifically targeting 
ICT exports from Panama.     
 

The City of Knowledge: 
Along similar lines, Panama has establish the physical and financial infrastructure 
to attract and house private, public, and quasi-public, organizations focused upon 
knowledge-intensive sectors of the economy, including ICT, biosciences, 
education, and multi-lateral non-government organizations (NGO’s).    This 
infrastructure is known as the City of Knowledge.    Approximately 80 
organizations have established themselves within the City of Knowledge.  Among 
widely recognized multi-lateral institutions located within the City are The 
Association of American States, the International Development Bank, and the 
Smithsonian Research Institute. 
 
A core purpose of the City of Knowledge is to bridge the gap between the 
scientific, academic, and business, communities in a mix of national and 
international organizations.    Under the auspices of an EU-sponsored project, the 
City is attempting to become a world-class technology park focusing upon: 
o Innovation 
o Technology transfer 
o Infrastructure improvements (e.g., digital classrooms) 
o Inbound foreign direct investment 
o Effective technology park operations  
o Collaboration with similar technology parks internationally (through IASP, the 

International Association of Technology Parks)  
 
The City of Knowledge also serves as an incubator or accelerator for emerging 
knowledge-based businesses.   While the City provides a review of business cases 
for such emerging businesses, it does not currently directly provide funding or 
management expertise, two critical aspects of successful early stage evolution of 
new businesses.     The City does, however, sponsor a small but growing network 
of angel investors.   A collaborative alliance with the Stevens Institute of 
Technology based in Hoboken, New Jersey, to review the effectiveness of the 
City’s incubator and accelerators programs may lead to a realignment of the 
specific support programs available within the City of Knowledge. 
 
The role of the City in supporting a “World-Class Entrepreneurial ICT Cluster” is 
unclear.   At least some of the companies in the City of Knowledge are Panamanian 
entities, or foreign firms establishing Panamanian operations, to take advantage 
of the financial arbitrage (favorable tax treatment and other financial incentives) 
or immigration benefits (rapid track approval, exemption from social security and 
income taxes) available by locating within the City.    To the extent these 
companies are seeking principally a financially efficient means of providing 
services from within Panama (e.g., call center support, data center operations), 
their contribution to original innovation is likely to be limited.   
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Further, by virtue of its evolution, the City of Knowledge has attracted a highly 
diverse, multi-sector, multi-disciplinary, multi-industry, collective of private, 
public, and quasi-public organizations with equally diverse interests, 
development agendas, and research/innovation interests.    The City is host to 
organizations focused on multi-lateral relations, tropical diseases, public health 
(University of Florida), biodiversity/biotechnology (McGill University), forensics 
(Medical Institute of Panama), and agriculture, to name a few.    It is also home to 
organizations conducting core R&D (including SENACYT’s chemistry and 
molecular biology research facilities), or offering academic programs focusing 
upon applied knowledge or study abroad opportunities.    
 
This scope diversity is indeed one of the key assets of the City of Knowledge.    
However, this scope diversity has made it difficult to identify a cohesive ecosystem 
around which an effective ICT cluster can emerge and grow.    Although 90% of 
organizations located within the City have a direct or indirect ICT focus, to date, 
with a few notable exceptions, there has been only limited interaction among 
enterprises located within the City.  
 
Organizations directly involved in ICT include: 
o SME’s in financial services (e.g., Arango Software International) 
o Software development outsourcers 
o Outsourced data center operations for foreign enterprises (e.g. ADMUS) 
o Web services companies (Alta Software) 
o Multi-media and gaming companies (e.g., MIVTech/INIGraphicsNET) 
o Oil and gas engineering design firms    
 
Furthermore, there appears to be no clear focus among ICT firms located in the 
cluster around the specific vertical or horizontal market opportunities to pursue, 
the mix of related and supporting industries required to effectively serve those 
opportunities, or the mix of original innovation and application activities in which 
to engage.   No organization within the City has yet emerged as an active anchor 
customer for ICT solutions generated within Panama.    
 
Given the physical capacity constraints of the City of Knowledge (the City is 
currently at capacity and will not be able to accommodate large numbers of new 
enterprises until its 15 year Master Plan is completed), and the stated or indirect 
intent to retain the scope diversity of its member mix, it is unlikely that this lack of 
strategic focus among ICT firms within the City of Knowledge will be resolved any 
time soon.  
 
Recommendation: The role of the City of Knowledge in the development of 
Panama’s ICT cluster needs to be clarified and articulated.    The two principal 
potential roles appear to be either: 
 
(i) to act as the geo-physical locus for one or more of the ICT sub-clusters which 
Panama may choose to develop.   This would most likely require a “demonstration 
project” that shapes and defines the ecosystem necessary to support a specific ICT 
sub-cluster; or, 
 
(ii) to act as the “customer solution laboratory” or anchor customer for ICT 
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vendors targeting industries and needs represented by organizations located 
within the cluster; i.e., to serve as a collaborative “proof-of-concept” or “alpha 
customer” test market for new ICT solutions developed in Panama.     
 
Given the challenges associated with option (i), the most efficient leveraging of the 
resources of the City of Knowledge would appear to be option (ii). 
 

The Howard Project 
Located on a former US air force base, the Howard Project is another physical, 
financial, and network, infrastructure project aimed at attracting businesses 
involved in:  

•  Repair and maintenance of airplanes and helicopters 
•  Development of a harbor complex in Farfan 
•  Logistics for manufacturing and distribution businesses 
•  Call Centers 
•  Industrial parks and processing zones for export 
•  Residential development 
•  Educational and institutional centers 
•  Sports, tourist, and recreational, activities 

The Howard Project, which offers a range of financial and other incentives to 
organizations located within the Project, an estimated value of US$1 billion that 
requires continuing participation from major developers or consortiums.4     
 
In some areas, Howard competes directly for businesses that may consider 
establishing themselves within the City of Knowledge or the Colon Free Trade 
Zone.    This overlap creates potential confusion in positioning of the three 
infrastructure projects, as well as potential dilution of the ICT cluster ecosystem.   
ICT firms belonging to the same vertical or horizontal market opportunity may be 
located in different physical infrastructures.   While this theoretically should not 
limit the level of interaction between such firms, in practice it may.    The 
complementary fit between Howard, the City of Knowledge, and the Colon FTZ, 
and the collaboration mechanisms that will produce innovation synergies between 
the three entities, needs to be more effectively articulated and supported.       
 

Geo-Physical Hub 
Panama is located at the geographic nexus of North and South America, and the 
Pacific and Atlantic/Caribbean oceans.   This makes Panama an ideal location to 
serve multiple international or regional markets in need of efficient movement of 
people, goods, and information.     Several prominent international companies 
have taken advantage of Panama’s pivotal location advantage to serve as their 
regional headquarters, including Copa Airlines (aircraft maintenance), Caterpillar 
(call center support and assembly operations), Federal Express and DHL (package 
delivery), and Dell Computer (IT support).    
 
As nodes in more complex international networks of their parent organizations, 
these companies have a need for efficient information transfer across their 
networks, and for tools that allow them to collaborate virtually and effectively with 
other nodes in their companies’ networks.    As such, they represent an important 
potential customer segment for on-line collaboration and communication 
solutions.         



 133

     

DEMAND-DRIVEN OPPORTUNITIES: 
Demand-oriented market opportunities upon which the ICT sector may wish to 
focus can be divided into domestic and international market opportunities.   
Domestic market opportunities are those driven from within Panama and local 
Panamanian customers (including foreign firms operating within Panama).    
International market opportunities are those driven by foreign customers located 
outside of Panama.    Each of these market opportunities will be examined 
separately. 
 

(i) Domestic Market: Public Sector  
Market opportunities within the Public Sector in Panama are driven by two 
principal needs within Government: 
 
a. Initiatives to e-enable various departments and agencies of the 

public sector 
 
Since the creation of SENACYT almost five years ago, there has been 
a concerted effort to increase or realign the use of ICT within all 
branches of Panama Government.   Today, the Panamanian 
Government spends approximately US$210 million per annum on IT, 
including direct purchases from outside ICT suppliers, plus salaries 
for internal ICT staff working on custom software solutions in-house.   
 
Major government ICT projects are outsourced, with smaller 
projects being completed by internal government ICT staff.   
Approximately thirty percent (30%) of outside purchase order value 
is awarded to Panamanian ICT vendors, with the remainder being 
awarded to overseas suppliers (or their local Panamanian offices).       
 
The effort to e-enable government in Panama has met with mixed 
success.   It has been more positively embraced, and proven more 
effective, in certain departments and agencies than others, and has 
been more effective in certain functions of government agencies 
(e.g., front office functions) than others (e.g., back-office functions). 
 
Significant obstacles to fulfilling the vision of a fully e-enabled 
government in Panama remain.   Largely these obstacles lie in the 
lack of commitment to facilitate or drive change in certain 
government institutions; or more generally, a resistance or 
indifference to innovation and change engendered by conservative 
leadership, legislative protection, or rigid labor practices.  
Numerous large government ICT projects have stalled, been 
re-scoped/downgraded in priority, or stopped outright, due to 
internal resistance.    

   
 Added to this is a lack of people qualified to create the required ICT 

solutions.    Often, ICT vendors lack the ability to align to the needs 
of the ICT buyer, lack sufficient knowledge of the solutions they are 
selling, or lack the implementation ability to fulfill the promise of 
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the solution.    
 
In short, while the Public Sector remains a large and important 
anchor customer for ICT solutions within Panama, there is a lack of 
uniform commitment to ICT-driven innovation and improvement 
across different branches of government.   This is significantly 
diluting the effectiveness of Panama’s e-government vision and the 
ability to raise productivity through the use of IT. 
 
Recommendation: Government remains a large and potentially 
valuable anchor partner to drive innovation within the ICT sector.  
However, to fulfill this role, government will need to more uniformly 
embrace the vision of a network-ready government, with 
performance contracts holding all agency or department heads for 
achieving network-ready milestones within agreed timeframes.     
 
In addition, government needs to identify and actively support one 
or more agencies or departments to serve as lead users within 
government, which have the skills and motivation to serve as 
visionary “proof-of-concept” organizations for demonstrating the 
potential of ICT-driven innovation in reforming government 
efficiency and effectiveness. 
 

b. Solutions and investment that will support the Government’s major 
sector development priorities.   The current Panamanian 
Government has five major sector development priorities: 
o Information Technology 
o Biosciences 
o Tourism 
o Agriculture 
o E-Government  
These sector development initiatives could be tailored to encourage 
the use of ICT innovation, but to date, this does not appear to have 
happened. 
 

(ii) Domestic Market: Private Sector 
 
a. Banking:  

Panama has a significant and effective banking sector which potentially 
could play the role of anchor customer in the country’s ICT cluster.    
The country is the home to many multinational financial service firms 
which have taken advantage of Panama’s favorable tax environment, 
leading to a proliferation of secondary branches of multinational banks 
within Panama.   This banking sector currently is the focus of a large 
number of firms within the ICT sector.   
 
However, it is important to acknowledge that very few of these banks 
have the independence to act as headquartered operations.    Most 
strategic decisions, including the design of core banking systems, are 
largely driven by the off-shore Headquarters of these multinational 
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banks.   While there are examples of localized ICT solutions for the 
Panamanian banking sector from vendors such as Oracle and SAP, the 
majority of ICT banking engagements in Panama focus upon services 
aimed at integrating existing solutions into a flexible local ICT 
architecture, not original solution development and innovation.    For 
core banking solutions, preferred vendors are globally recognized ICT 
vendors, not small, local Panamanian suppliers. 
 

b. Logistics:  
With a vision of becoming “a sea power without a navy”, the Panama 
Maritime Authority in 2004 commenced an ambitious project to 
transform Panama’s role in managing the Panama Canal from that of 
passive toll-collector to owner and manager of end-to-end services and 
logistics infrastructure for the world’s major shipping lines.    The 
results of this project have been impressive.    No longer simply a 
maritime passage, Panama is now emerging as a world-class hub for the 
management of all aspects of cargo operations between buyers and 
sellers.   
 
Anchored around the Colon Free Trade Zone and the country’s 
communications and multi-modal transport infrastructure, Panama is 
now regional home to major shipping lines such as Maersk, Hutchison 
Wampoa, Evergreen, Singapore Ports, and Cosco.      Supporting these 
anchor customers are 150 logistics businesses offering services and 
solutions in all aspects of cargo and maritime operations, including: 
o Port operations & management (100 ports throughout 1500 islands) 
o Canal operations & management 
o Cargo logistics (5 million containers in 2008) 
o Customs clearance 
o Ship registration & ownership (8,000 vessels supported by 5 

Panama major regional consular operations worldwide) 
o Ship financing (mortgages) 
o Capacity management (arbitrage and trading) 
o Ship operations (insurance, inspections, safety/equipment 

compliance) 
o Ship building, maintenance, and repair 
o Merchant marine services (training/certification, registration, global 

Carnet smart card issuance, e-commerce marketplace, for 
350,000 registered merchant marines across 72 merchant 
marine offices worldwide)  

o Maritime Justice (3 Official Tribunals in Panama) 
o Marine products (e.g., fish exports) 
 
This vision has been enabled by a highly entrepreneurial Maritime 
Authority which has sought to streamline and integrate a wide range of 
previously disparate government agencies and processes under a 
coordinated regulatory framework and public/private sector logistics 
architecture.     Still in evolution, Panama’s transformation to a 
world-class logistics hub has already seen the emergence of numerous 
sub-clusters focused on maritime services, education services, ship 
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building, ship repair, bunker operations, on-board ship chandlery, etc.   
Further plans include the introduction of an integrated on-line marine 
products marketplace and satellite-based, capacity-utilization tracking 
and yield-management/trading exchange. 
 
The implications of this logistics cluster for Panama’s ICT sector are 
significant.    The cluster is likely to create numerous demands for ICT 
solutions enabling: 
o GPS, location-based, tracking and reporting services  
o yield management and capacity utilization services 
o on-line education, training, and certification, services 
o smart card identity and security management services 
o e-commerce (maritime and merchant marine products 

marketplaces) 
o e-government services (e.g., customs clearance, import-export 

documentation, etc.) 
o inter- and intra-enterprise communication and collaboration     

 
Although locally based ICT suppliers are beginning to develop tailored 
solutions for this industry (e.g., container capacity utilization services), 
the industry would appear to be significantly under-served.   Many of 
the solutions developed for this industry could also expect to find 
markets in similar logistics hubs or adjacent industries globally.    
 
However, as with other vertical markets, the key to relevant innovation 
is customer intimacy; the ability to identify over-looked or under-served 
needs within the logistics sector, and the collaborative development of 
solutions that address these needs.    This is a core customer 
engagement and discovery skill, which currently appears not well 
developed or diffused within the ICT sector. 
 

c. Biosciences/Biodiversity:  
Panama is home to five significant natural environments rich in 
biodiversity.    It is home to a branch of the Smithsonian Institution 
(located within the City of Knowledge), and will soon host a biodiversity 
museum.      
 
The physical proximity of these environments offers biodiversity 
researchers a unique opportunity to interact closely with other 
researchers and professionals co-located in the same region, as well as 
avoid the burden of extended periods of separation from family and 
friends when undertaking field research. 
 
This cluster of bioscience professionals represents a potentially unique, 
but small, market for a range of focused IT solutions, including data 
storage solutions, data analysis algorithms, simulation tools, virtual 
collaboration tools, etc.   Such solutions would complement existing 
simulation capabilities that support planning and operations of the 
Panama Canal Authority.   
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Recommendation: To effectively align around the needs of vertical 
markets, either within Panama, or globally, firms in the ICT cluster will 
need to develop both deep knowledge of the industries which have been 
targeted, and core skills in customer engagement which support the 
identification of under-served or overlooked needs and the collaborative 
development of solutions that address these needs; i.e., firms in the ICT 
cluster will need industry-specific customer experience architectures 
that align the discovery, design, and support capabilities of their 
organizations around the needs of customers in the targeted industries.  

 
 
International market opportunities for the ICT sector can be divided into (i) export 
opportunities (focusing upon the production and export of ICT solutions for 
global business segments), and (ii) inwards foreign direct investment 
opportunities (focusing upon the attraction of capital, technology, and operations 
from multi-national companies into Panama).   Each of these will be discussed in 
turn. 
  

(i) International Market: Export-Driven  
Global business segments defined around emerging technology 
platforms or market needs. 
 
A key issue facing Panama is the limited population base over which to 
amortize the cost of original innovation.   However, other countries 
facing the same issue (Singapore, Finland), have turned to exports and 
the opportunity to design solutions for global business segments as the 
ultimate solution to the lack of scale problem.      
 
The volume of exports is also a key indicator of the strength of the ICT 
cluster, since it is an objective measure of the competitiveness of the 
cluster’s solutions in a global marketplace.    Hence, a growing and 
sustainable export economy is a key objective of cluster development. 
 
Currently, exports are a small fraction of total Panama ICT cluster 
output.   Figure 42 shows the level of Panama exports in 2005.   
ICT-related products and services are in the highlighted bars.   Only 
communications services and biopharmaceuticals show any significant 
volume.     Exports of information technology, communications 
equipment, analytical instruments, or medical devices are negligible. 
 
Further, there appears to be no coordinated export policy for the ICT 
sector.    Export development initiatives for the sector are limited.    
While the City of Knowledge, for example, offers incentives to attract 
foreign direct investment, it does not offer equivalent incentives to 
stimulate exports.   Within the SENACYT grants program, while 
companies may claim for the costs of marketing studies conducted in 
connection with a project, there is no specific requirement or incentive 
to support export outcomes.   
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Figure 42 

Panama Exports by Cluster, 2005 
 

 
 
  

Apart from export policy, in order to develop a sustainable export base, the 
ICT cluster will require: 
o access to a portfolio of globally competitive ICT solutions 
o competency in export planning, including skills in international 

opportunity identification, market selection and entry strategy, and 
global positioning and brand building 

o a robust go-to-market infrastructure to support the deployment of 
ICT solutions globally. 

 
It is unlikely Panama will achieve critical mass in export capability in 
the short-term.    However, there is an urgent need to begin developing 
this capability from the earliest stages of cluster development.   This 
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will require ICT firms to consider the requirements of global customers 
early in the design of their business and product development 
strategies.   Designing solutions that explicitly target export success 
(even if originating in response to local demand), will prove more 
effective than trying to retrofit local solutions to global business 
segments “after the fact”.    
   
Considerable information is available to suggest potential high-growth 
export opportunities within high-technology.   Recent reports by 
Gartner suggest the following emerging high-growth market 
opportunities (see Figure 1 below).    One way for Panama to increase 
the likelihood of export success would be to target one or more of these 
emerging technologies and align its forward ICT R&D efforts around 
these technologies.      
 
Most of the emerging technologies have broad based application 
potential, allowing ICT firms who engage with the technology early to 
identify, target, and position, themselves around specific 
market/customer segments.    Although Panama may lack sufficient 
scale in core R&D to become a major innovation force in any of these 
emerging technologies, it could still participate in market creation and 
technology adoption by developing “proof-of-concept” applications for 
specific sub-markets.     
 
Possible technologies on the Hype Curve where this could occur include 
Behavioral Economics, Microblogging, Green IT, Social Computing 
Platforms, Video Telepresence, Public Virtual Worlds, Web 2.0, 
Service-Oriented Business Applications, Corporate Blogging, Wikis, and 
Location Aware Applications.      Location-aware applications are an 
especially attractive opportunity for Panama, given the higher maturity 
of this technology, and the importance of the logistics sector within 
Panama.  
 
Key to this opportunity would be co-development with foreign 
technology developers, and/or the ability to attract direct investment 
into the target technology within Panama, on the strength of an existing 
demand cluster (e.g., logistics, Green IT); i.e., Panama needs to target 
the intersection of one or more emerging technologies, and one or more 
sophisticated demand clusters who are likely to see real business 
benefit from the emerging technology, to develop unique leading 
expertise in specific high growth export driven markets. 
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Source: Gartner, ”27 Technologies in the Hype Cycle 2008” 

 
A key horizontal application which may prove promising for Panama is 
collaboration tools and solutions, particularly telepresence solutions.     
These tools are likely to enhance the effectiveness of communication 
and interaction between organizations within and between specific 
industries (e.g, logistics, transportation), physical environments (e.g., 
City of Knowledge, Colon Free Trade Zone, Howard Project), and 
geographic territories (e.g., firms operating regionally or globally).     
 
Collaboration tools and solutions offer significant benefits to users in 
terms of frequency, speed, quality, and cost, of information sharing.   
The costs of such solutions are falling rapidly: e.g., while current 
telepresence solutions cost in the vicinity of US$200,000-300,000 per 
installation, future generations (within next 3-5 years) are likely to fall 
to as low as US$5,000 per installation.     Through early partnerships 
with existing vendors of such solutions, Panama could emerge as a 
regional leader in the development of industry-specific applications of 
such solutions within the Latin American region.      
  

(ii) FDI-Driven     
 
By virtue of its natural assets, and the special financial and other 
incentives created under the Multinational Companies Headquarters 
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Commission of August 2007, Panama is a potentially attractive location 
for foreign ICT vendors to establish one or more aspects of their ICT 
operations.    In general, Panama is able to mount strong rational 
arguments in favor of the country as an investment destination, 
including: 
� security 
� stable government 
� direct access to senior branches of government 
� dollar currency 
� tax free status, both company and income tax for expatriates 
� financial incentives (for training, physical infrastructure, etc.) 
� “one-window” immigration procedures for foreign workers 
� relaxation of local labor quota requirements 
� physical infrastructure 
� tolerant, multi-cultural, community 
 
However, these rational arguments may not be sufficient to win against 
other competitors for capital.   They must be offset against Panama’s 
structural inhibitors, including: 
� lack of large, single-site, real estate facilities 
� small pool of technically qualified personnel 
� small pool of English proficient personnel 
� lack of management talent 
� lack of familiarity with the technical solutions and platforms of the 

foreign investor 
� rigid labor laws 
 
Equally important is the level of professionalism, enthusiasm, and 
flexibility with which Panama engages potential foreign investors.   
Based upon interviews with foreign investors within the ICT sector in 
Panama conducted for this report, Panama is lacking in these aspects of 
its investor attraction strategy.  
 
This context notwithstanding, there appears to be a number of 
potential sectors of the ICT industry for which Panama may be a 
suitable investment location for foreign ICT vendors.    Dell is already 
established in Panama with a major customer support operation.    At 
least one other major multi-national IT firm has announced plans to 
open a major calling center operation in Panama to complement its 
existing facilities in Costa Rica and serve both its own internal support 
needs, as well as a growing pool of large customers for whom this IT 
vendor is the out-sourcing provider of ICT services.   This center is 
expected to employ somewhere between 1,000-5,000 staff within a five 
year period, subject to availability of qualified personnel. 
 
While call center/customer support operations might initially appear a 
logical choice around which Panama might target its capital attraction 
efforts, this type of ICT operation is likely to prove unsustainable due to 
the limited number of suitably qualified ICT personnel to staff such 
operations.    
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Call centers are labor-intensive operations.    This labor must also be 
skilled in technology, English proficiency, and have a strong customer 
service orientation.     If this labor is in abundant supply, foreign ICT 
firms will be able to access it at relatively low cost, making off-shore 
locations attractive for investment.    However, as supply tightens, the 
cost of this labor will rise, often dramatically.       
 
Unless productivity increases commensurately, such locations will 
rapidly lose their competitive attraction.    This trend already appears 
under way throughout the Central American region, especially in Costa 
Rica and Panama, where the available pool of English proficient, 
technically trained, service-minded labor is already exhausted.      
 
As a result, call center/customer support operations would not appear 
to be an attractive sector of the ICT industry around which to target 
inbound foreign investment programs.    Ideal targets would be ICT 
operations that are less labor intensive, such as data centers, or high 
value-added sectors of the ICT industry that are less dependent on low- 
cost labor. 
 
Figure 43 below shows the attraction of selected countries as a possible 
location for establishing IT services and business process outsourcing 
operations.    While Panama’s attractiveness has risen over the period 
2005-2007, this appears to be due to the country’s financial 
attractiveness.   Panama’s people and skills availability rating is the 
lowest of all countries shown.  The variables comprising this location 
attractiveness assessment are shown in the Table below.    Panama’s 
low attractiveness is due to problems in the country’s remote services 
sector experience and quality, labor force availability, English language 
proficiency, and attrition risk. 
 
As shown in Figure 43, among Latin America countries, both Mexico 
and Costa Rica have strong advantages over other countries in the 
region for English-language based outsourcing businesses within ICT.    
For the same reason, hardware manufacturing or assembly may also be 
an attractive inbound FDI opportunity for Panama.   Such operations are 
typically highly automated, reducing the need for labor with a broad 
range of technical, language, and customer relationship skills.      
 
A number of foreign firms in unrelated industries have chosen to make 
such investments in Panama, including Caterpillar, Copa, and FedEx, 
taking advantage of Panama’s central location and physical hub 
infrastructure to serve regional or global markets.    At least one major 
multi-national IT firm is contemplating relocating its existing Latin 
American hardware manufacturing operations from Mexico to Panama 
to mitigate high theft rates in Mexico.       
 
The ultimate attractiveness of Panama as a regional manufacturing or 
assembly hub will, of course, depend heavily upon its proximity to 
major customer markets for such products.    Markets which require 
long or expensive shipment cycles are likely to find Panama 
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uncompetitive both in terms of transportation costs, and market 
responsiveness. 
 

Figure 43 
Attractiveness of Countries as a Base for 

Offshore ICT Operations 
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Attractiveness of Latin American Countries 
as a Base for Offshore ICT Operations 
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Offshore ICT Operations: Drivers of Location Attractiveness 
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CLUSTER DEVELOPMENT STRATEGY 
 
CLUSTER FRAMEWORK 
As outlined in the PLANNING FRAMEWORK above, successful clusters are typically 
associated with a convergence of forces that create the pressure for innovation.    
The macro-level factors facilitating this rate of innovation have been identified as 
follows (Porter, 1990).  
 

Determinants of 
Cluster 

Innovation 
Levels

Factor
Conditions

Company 
Strategy, 

Structure & 
Rivalry

Related & 
Supporting 
Industries

Demand 
Conditions

Government

Chance

 
 
While the macro-factors are well documented and understood, the challenge 
facing most emerging clusters is how best to develop the specific pool of skills 
and assets that will comprise the cluster.   Specifically, what specific knowledge 
and human capital resources should be developed/leveraged, what capital 
availability and flows (inbound and outbound) should be encouraged, what scope 
of related and supporting industries should be encouraged/leveraged, what rate 
of local innovation adoption should be encouraged, and what level of competition 
and new business formation should be encouraged?   Based upon these choices, 
how should this be achieved?    What specific priority projects and initiatives 
should be deployed to accelerate the development of this pool of skills and 
assets?   
 
In making these choices, a key question is how to avoid direct competition from 
like-minded national competitors; i.e., how to differentiate the scope and 
character of the Panama ICT network from that of other current or emerging 
networks?   This requires not only a strong understanding of the unique core 
competencies possessed by Panama ICT sector, but also the overlooked or 
underserved requirements that exist in local and global markets; i.e., a balancing 
of resource-driven (bottom-up) planning, and market-driven (top-down) planning, 
approaches.    It also requires clarity around the pool of specific advantages being 
developed: i.e., the mix of “high-order” and “low-order” advantages, and 
“specialized” versus “generalized” advantages, as suggested below. 
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Low Order Advantages
labor cost advantages
economies of scale
raw materials availability

Higher Order Advantages
education & technology
sustained & cumulative investment
learning & knowledge transfer
economies of scope

Generalized Advantages
deployable in a wide range of industries
advantage to firms is harder to sustain

Specialized Advantages
specific to a particular industry, market, 

or firm
more decisive & sustainable
require focused & riskier investments

 
 
In the section that follows, we review each of the key determinants of cluster 
effectiveness, and provide specific recommendations for enhancing the strength 
of these drivers within the ICT sector in Panama. 
 

CLUSTER REVIEW AND IMPERATIVES 
The key intended outcome of a cluster development strategy is to produce a 
constant stream of market-relevant innovation that contributes to overall 
economic and social well-being of the host country.    The role of the cluster is to 
stimulate the level of innovation within the chosen sector through a combination 
of forces, including factor conditions, the scope of related and supporting 
industries, demand conditions, competitive conditions, and the shape and 
direction of government policy.    The larger the number of forces operating within 
the cluster, and the greater their effectiveness, the higher will be the pressure for 
innovation, and the greater will be the rate of innovation output. 
 

Factor
Conditions

Company 
Strategy, 

Structure & 
Rivalry

Related & 
Supporting 
Industries

Demand 
Conditions

Human Resources
Physical Resources
Knowledge Resources
Capital Resources
Infrastructure

Segment Structure
Sophisticated, Leading-Edge 
Customers
Size & Growth of Domestic 
Demand
Early Saturation of Domestic  
Demand
Mobile or Global Customers

Suppliers
Core Shared 
Technologies
Core Know-How
Logistics Capabilities
Service Capabilities

Company & Individual Goals
Strength of Domestic Rivalry
New Business Formation

 
 
Two issues underlie the rate of innovation: 
 
1. The motivation to innovate: the strength of the cluster’s entrepreneurial 

and innovation culture, including: 
o general attitudes towards innovation and its role in economic and social 

development 
o employment environment and labor practices 
o prevailing management culture and practices 
o attitude towards risk taking and failure 
o ease of new business formation 
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o level of competitive intensity, including the basis of rivalry (imitation 
versus innovation) 

o level of demand intensity, including the level of customer sophistication 
o etc. 

 
2. The level of innovation capability: the strength of the cluster’s 

technological capabilities, and strategic and operational capabilities, 
including: 
o Scope and quality of basic research and development skills 
o Scope and quality of business strategy and commercial skills 
o Scope and quality of operational execution skills 
o Scope and quality of physical and support infrastructure 
o Scope and quality of related and supporting industries (business 

ecosystem)  
o Availability of risk capital 
o Regulatory environment 
o etc. 
 

This section of the report reviews the current state of both the motivational and 
capability drivers of innovation within Panama’s ICT cluster and makes specific 
recommendations for enhancing the effectiveness of these drivers.  
 

FACTOR CONDITIONS 
Factor conditions refer to the necessary enabling inputs for an effective 
innovation strategy, and include the scope and quality of: 
 
o Human Capital 
o Physical Infrastructure 
o Social Infrastructure 
o Legal & Regulatory Framework 
o Financial Capital 
 
 
The key issues impacting the strength of 
Panama’s factor conditions are now 
reviewed below. 
 
(i) HUMAN CAPITAL 

 
A specialized workforce with its skills and knowledge is the key success 
factor in most clusters.    Whereas some companies become obsolete and 
vanish, the knowledge their workers possess may find new outlets in other 
firms, or because they create firms of their own.   Firms, research 
institutions, universities and regions today commonly both invest in the 
upgrading the skills of the available workforce and develop strategies for 
the attraction of new talent, especially tailored to the needs of knowledge 
intensive activities.   Talent is seeking not only monetary reward but 
inspiration through places, colleagues, peers, culture and social life, and 
comprehensive approaches are required if locations are to succeed in 
meeting high ambitions. 

Factor
Conditions

Company 
Strategy, 

Structure & 
Rivalry

Related & 
Supporting 
Industries

Demand 
Conditions

Human Resources
Physical Resources
Knowledge Resources
Capital Resources
Infrastructure
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Panama is currently emerging as a vibrant, cosmopolitan, multi-ethnic, 
society, tansitioning to later stages of economic development.   In general 
terms, this environment is conducive to attracting a highly qualified 
regional/global talent pool that will enable Panama’s vision for a 
“World-Class Entrepreneurial ICT Cluster”.   However, upon closer 
examination, a number of human capital challenges remain. 
 
As shown in Figure 44, relative to its peers in Latin America, Panama has a 
very small pool of available workers, especially in the critical age group of 
15-39, typically the cohort most likely to be targeted by entrepreneurial 
high-technology companies or IT and business process outsourcing 
companies.  Competition for this labor pool from other sectors, especially 
tourism, agriculture, real estate, and financial services, is intense. 
 

Figure 44 
Effective Workforce Population for Outsourced IT & Business Process 

Operations, by Country   

 
 
The quality of this labor pool, especially in terms of general education, 
English proficiency and advanced technical training is lacking.   There is a 
finite, small pool of suitably qualified entrepreneurs, scientists, engineers.   
Apart from the limited number of technically qualified graduates, the focus 
and scope of secondary or tertiary level training does not appear well 
aligned to the needs of current and future ICT employers (e.g., English 
proficiency, customer service/support skills, knowledge of UNIX operating 
system platforms, etc.).    The problem lies not only with students; many 
teachers and professors also lack English proficiency.      
 
Prevailing workplace attitudes, which in some sectors might be described 
as “laisez faire”, or lacking a sense of urgency or intense competitiveness, 
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may also be an inhibitor to the development of an entrepreneurial culture.   
 
Core tertiary level education institutions offering programs related to the 
ICT sector within Panama include: 
o The University of Panama 
o The University of Technology in Panama 
o Catholic University 
o University of Latina 
o INCAE University (ex Costa Rica) and IESA (ex Venezuela), offering MBA 

degrees from within the City of Knowledge. 
 
In addition, core vocational-level training relating to the ICT sector is 
provided by INADEH. 
 
In response to the human capital shortages facing the ICT sector, Panama 
has instituted a number of programs under the auspices of SENACYT, 
including: 
o Scholarship grants to Panamanians to obtain PhD qualifications in 

science and technology from recognized international institutions, in 
exchange for a commitment to return to Panama to work for an 
extended period (140 grants over 4 years); 

o Scholarship grants to Panamanians to obtain Bachelor’s degrees in 
non-mainstream emerging technologies (e.g., bioinformatics, 
nanotechnology, robotics) from recognized international institutions, 
with the intention of producing a long-term pool of potential qualified 
graduate students;  

o Programs to strengthen the general science and technology base of 
Panama, including up-leveling the qualifications of all teachers in public 
universities to PhD or higher, and a requirement that all students 
applying for Bachelors degrees demonstrate English proficiency; 

o Programs to emphasize innovative methods to teaching science and 
improving the effectiveness of science instruction; 

o Redesign of Masters-level university curricula targeted around focused 
technology domains and leadership reputations, supported by 
performance-based incentives to attract top intellectual talent and 
research output.    
 

The net effect of these programs will be to produce around 80 Panamanian 
science and technology graduates per year at the level of Masters Degree 
or PhD.    While this number appears high in absolute terms, it is dwarfed 
by the commitment of Chile to produce a total of 6,500 internationally 
qualified Masters or PhD students over a ten-year period (i.e., 650 per year).   
On the basis of scale/critical mass, this would put Panama’s ICT cluster 
development efforts at significant disadvantage to that of Chile.     
 
Critical mass of human capital resources within a cluster offers several 
important advantages to cluster development, including: 
o reduced labor scarcity; 
o greater diversification of innovation across technology domains; 
o broad exposure to a larger pool of new ideas; 
o the potential for higher levels of collaboration and information sharing. 
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To the extent these advantages are captured by other regional competitors, 
Panama’s leadership reputation will be diminished. 

 
Recommendation:  While Panama’s efforts to accelerate the rate of growth 
of qualified science and technology graduates is significant, it is unlikely to 
produce a competitive critical mass for the ICT cluster in the short-term.    
The first cohort of PhD scholars are only just now returning to Panama and 
may require several years of investigative research to produce meaningful 
levels of output.    
 
These efforts will need to be complemented by initiatives to attract a pool of 
qualified foreigners who can bring the cluster to the required scale within 
an accelerated time frame.    If Chile’s per capita production of qualified 
science and technology graduates in taken as a benchmark, then Panama 
needs to increase its annual graduation rate to around 126.    This is an 
increase of more than 50% over the current inflow.      
 
However, rather than use a competitive benchmark to determine the rate 
of growth in Panama’s ICT human capital resources, a more meaningful 
approach might be to set a “top down” target based upon the desired state 
of the sector at the end of the strategy period.    Assuming Panama will 
need an additional 6,000 ICT workers over the next five years, and 
assuming that approximately 20% of these workers hold qualifications in 
science and technology at the graduate level, then Panama will need 
around 240 additional graduates each year for the next five years.   This is 
well short of the current inflow of 80.                  
 
In the U.S., the proportion of IT workers holding a four year degree or 
higher is approximately 60% of the workforce.5  Applying this benchmark 
to an expected total of approximately 18,000 ICT workers within the next 
five years, Panama would need a total of 10,800 ICT workers holding a 
four year degree or higher.    
 
Current graduation rates from local Panamanian Universities are far short 
of this level; probably in the vicinity of several hundred graduates per year, 
not all of whom enter the ICT sector.   Hence, a considered estimate of the 
size of the current pool of available technical graduates would be between 
3,000-5,000 (300-500 per year over a 10-year cumulative period).     This 
would leave a “top-down” shortfall of between 6,000 to 8,000 qualified 
engineering or business professionals.   
 
Resolving shortfalls in both basic and advanced education for middle and 
low income sectors of the population is a critical necessary condition for 
the emergence of a world-class entrepreneurial ICT sector.    This will 
require significant reforms to Panama’s education system over the 
medium-term with particular emphasis upon: 
o expanding the pool of graduates proficient in English; 
o raising the awareness of the importance of innovation and 

entrepreneurship to Panama’s long-term welfare and economic 
development; 

o raising the awareness of professional and career opportunities within 
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ICT; 
o increasing the general base of scientific and technical skills within 

Panama; 
o aligning, in collaboration with firms in the ICT industry, specific 

vocational technical training to the needs of anchor sectors or 
employers within the ICT sector; 

o increasing the general base of customer service skills to serve not only 
the ICT sector but also Panama’s growing tourism, hospitality, banking, 
and other service industries; 

o increasing the quality of management education (including business 
case analysis) to support the ICT sector (please see further discussion 
below). 
 

In the short-term, this shortage of human capital skills will need to be 
addressed through targeted immigration incentives for the ICT industry.   
Immigration policy will be a critical issue facing the sector under current 
growth projections.   Unfortunately, immigration policy does not appear to 
be aligned with the strategic objectives of the ICT cluster. 
 
On the surface, immigration policy appears to favor development of the 
ICT sector.    The “National Plan for Science and Technology Innovation” 
contains a non-foreign discrimination policy that aims to provide access to 
foreign and local workers equally.    Firms located within the City of 
Knowledge face few restrictions on the number of foreign workers they 
may hire. 
 
However, more pragmatically, high levels of inbound immigration into the 
sector will be challenging.    High levels of inbound migration are often 
socially or politically unpopular, especially in periods of excess labor supply.   
Due to capacity constraints, the City of Knowledge is currently unable to 
accommodate large intakes of new enterprises, or presumably, new 
additions to the labor force within the sector.    And finally, Panama 
operates under a general labor law requirement that limits the number of 
foreign workers in an enterprise to not more than 10% of the total 
workforce.       
 
Recommendation:  In order to elevate the capability of the ICT sector, to 
“World Class”, Panama needs to dramatically increase the proportion of 
workers within the sector holding advanced education qualifications 
(four-year professional degree or higher).    The medium-term target level 
would be 60% of the total ICT workforce within five years. 
 
To achieve this level within the planning time frame, Panama will need to 
increase the level of net migration of skilled workers into the sector, 
especially from abroad.   This will require significant revision of 
immigration policy to allow for streamlined immigration access and 
approval, targeted incentives to attract suitably qualified ICT workers, and 
most importantly, relaxation of local labor quota requirements.            
    
The issue highlighted above is the lack of skills specifically aligned to the 
needs of the ICT sector.    ICT offers vocational opportunities in many fields, 
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including: 
o Database development and administration 
o Digital media design 
o Enterprise systems analysis and integration 
o Network design and administration 
o Programming and software engineering 
o Technical support 
o Technical writing 
o Web development and administration 
o Executive/IT management 
 
Each of these vocational opportunities comes with its own set of 
qualifications and requirements.   For example, programming and software 
engineering requires specialist training and certification in database 
administration and architecture, project management, internet or 
e-commerce skills, software applications development, and knowledge of 
specific operating systems.     
 
The quality of management education and strategic analysis skills is a 
particularly acute challenge for the ICT sector in Panama.   The Valiere 
comparison of Panama against the GEM’s model of entrepreneurial 
readiness highlights this as one of Panama’s key shortcomings.    
 
Market-relevant innovation requires not just skill in technology 
architectures, but also business architectures.    
 

"Market-relevant" innovation requires the 
balancing of two sets of business assumptions.
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The key technology architecture addresses the scope and mix of 
technologies for which Panama will be known, and the optimal path for 
developing and commercializing these technologies. 
 
Questions that need to be addressed in the technology architecture for any 
given market opportunity are as follows: 
 



 154

Derivatives & 
Enhancements
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What is the technology development strategy?
What scope of technologies?  Which 

technologies should we add/build/divest?
What mix of development projects within 

each scope:
current generation line extensions
next generation platforms
radical breakthroughs?

How  best to develop expertize in selected 
technologies?

Internal development
External acquisition
Alliancing

What is the technology commercialization & 
marketing strategy?

In which technologies do we wish to be a 
market leader?

What time-to-market posture?
First mover
Late entrant, with technology leadership
Late entrant, with technology followership?

What market entry path?

The Key 
Technology 
Architecture 

Decisions

 
 
However, equally important are the business architecture questions that 
ultimately determine the uniqueness, relevance, and perceived value to 
end buyers of Panama’s ICT solutions.    
 
These questions concern the choice of customer markets and segments to 
serve, the customer needs or issues to be addressed, the level of perceived 
differentiation or uniqueness of the solutions being offered, the superiority 
over competing alternatives, the long-term organizational core 
competencies being developed, and the expected financial returns, 
associated with any given market opportunity.     
 

The Key Business 
Architecture 
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What new/existing markets should we serve, 
develop, or create?  
What will be the structure of those markets?   
How will the markets be segmented?   Who will 
be our attractive customers?
What will be the future environment facing the 
organization's attracitve customers?  
What innovation opportunities exist?  What 
are the critical unsolved problems and 
latent needs faced by these customers?
How should value be created for these 
customers?

What mix of sustaining and reframing value 
creation models will we offer?
What specific sustaining initiatives will we offer?
What specific reframing initiatives will we offer?
What level of differentiation will we offer? 

Who will be our competitors?
What future capabilities will competitors need in 
order to become a leader?
Which competitor (either direct, indirect; current  
or emerging) is currently best prepared to meet 
our customer's emerging requirements?
What will our competitive advantage be?
What skills/assets will make us unique?
Where will our profit margins come from?
How well will our organization perform in this 
future, based upon its current capabilities?

 
While Panama, through its active support of innovation in core science and 
technology, is well poised to populate its technology portfolio, questions 
relating to the business architecture appear less well understood.      
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 Designing strong Business Architectures requires two investments: 
 

(i) Investments into the quality of management and entrepreneurship 
education and training.   As indicated by the Valliere study of 
entrepreneurial capacity, Panama ranks among the lowest countries 
in the region (if not globally) in terms of the quality of management 
education.      
 
Training in entrepreneurship is fundamentally different from 
vocational training.   Entrepreneurship training is more closely 
focused upon developing the analytic skills necessary to adequately 
answer the business architecture questions (above) that underlie the 
attraction of capital, and long-term business viability.   These are 
inherently skills in problem definition and solution development; i.e., 
the ability to identify market needs that have been under-served or 
overlooked, and to design a meaningful solution.     
 
Strong management and entrepreneurship training is crucial to 
effectively addressing the questions in the innovation business 
architecture.   Without strong business architectures, Panamanian 
ICT companies are likely to struggle to demonstrate both the 
uniqueness and the relevance of their innovations in the 
marketplace. 

 
Recommendation: Panama needs to balance its investments into 
supporting core innovation in science and technology with similar 
investments into management education and training, using 
schemes similar to those currently  supporting core science and 
technology innovation: i.e.,  
o sponsorship of tertiary studies at leading international 

management education institutions, especially those with 
specialist degree programs in the management of innovation 
and entrepreneurship (e.g., the Lester Center for 
Entrepreneurship and Innovation, and the Center for 
Management of Technology at the Haas School of Business, UC 
Berkeley, MIT); 

o partnerships and alliances with internationally renowned or 
regional management education institutions and professional 
bodies (e.g., INCAI, IESA) to provide in-country training in 
business strategy and planning for ICT start-ups; 
 

In the medium-term, these needs must be addressed by reforms to 
Panama’s education system.    In the short-term, Panama must form 
partnerships with leading regional or international institutions 
possessing the specialist expertise required to improve: 
 
� English proficiency; 
� Technology vocational opportunities (starting at the high school 

level in conjunction with firms from the ICT industry (e.g., HP) to 
raise the awareness of ICT career options); 
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� Base science and technology skills, especially core technology 
research skills, rather than applied research skills (e.g., 
University of Technology in Panama); 

� Targeted technical and vocational competencies required by 
specific vertical or horizontal market segments (e.g., University 
Latina, INADEH, Singapore Aerospace Technologies, UT Dallas, 
etc.); 

� Quality of innovation management and entrepreneurship 
generally (e.g., UC Berkeley, MIT, Stevens Institute of Technology, 
etc.); 

� Customer service skills and mind-sets (e.g., Center for Services 
Leadership at the University of Arizona) 

 
(ii) Investments into deeper understanding of the requirements 

of specific industries or markets 
  
 A key element of the strategy of most successful ICT firms is an 

alignment of the resources and solutions of the firm around the 
requirements of specific vertical (industry), or horizontal 
(application) market segments.   This alignment is intended to 
provide the firm with the customer intimacy and organizational 
discipline to effectively identify and address the unique 
requirements of the firm’s target customer base. 
 

 Developing deep industry expertise requires specific focused 
investments into learning within high priority market opportunities.  
The benefit of this learning is the ability to identify emerging 
customer needs and requirements which enable first-mover, or 
more effective, innovation offerings.       
 

 Developing this industry expertise involves opportunity cost: i.e., 
explicitly acknowledging that the firm will narrow the scope of its 
product/market portfolio and forego certain market opportunities 
because they dilute the potential learning within the chosen high 
priority opportunities.       That is, the firm will behave less 
opportunistically.      

 
 Recommendation: The Cluster Facilitation Group (CFG) needs to 

facilitate a systematic review of potential vertical, horizontal, and 
geographic, market opportunities available to Panamanian ICT 
vendors, with a view to identifying a sub-set of markets for which 
deep customer intimacy will be developed across the sector.    
Suggestions for such markets are provided elsewhere in this report. 
 
A specific mechanism for achieving this outcome is to sponsor 
industry-specific forums which bring together customers from key 
target industries, and ICT vendors with special interest and 
capability in such industries, to identify portfolios of overlooked or 
under-served needs for which solutions will be collaboratively 
developed.   Such forums are likely to increase the rate and 
relevance of original innovation within the sector, and also provide 
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opportunities for joint funding and risk/reward-sharing (between 
ICT providers, and between customers and ICT providers).   They can 
also serve as way of accelerating action, and learning through 
experimentation, rather than learning through arms-length market 
analysis. 
 
In addition, Panamanian ICT companies need to develop or acquire 
the dispositions, skill sets, and processes, necessary to enable and 
support industry-level customer intimacy.       

 
 

The General Labor Environment: 
In terms of the attraction and on-going management of human capital 
assets, a key issue facing Panama is the rigidity of the country’s labor laws.    
While new business formation is a relatively efficient process in Panama, 
maintaining on-going labor flexibility is not.    Panama ranks 15th out of 17 
peer countries in Latin America in terms of the World Bank’s rigidity of 
employment index.6   This presents a key risk for start-up enterprises 
which often face high volatility in balancing supply and demand conditions 
during the early stages on growth, and require considerable flexibility in 
managing this volatility. 
 
Of particular concern is Panama’s local labor quota requirement, which 
requires that no more than 10% of workers employed may be foreign.     
While this quota requirement has been waived for companies investing in 
Panama under the country’s MHQ provisions, it remains in effect for other 
companies that do not meet the MHQ requirements.    This local labor 
requirement is likely to significantly constrain the growth of the Panama 
ICT cluster, particularly in the short-term.    Given the acute need for 
additional qualified labor which cannot be met with local talent in the 
short-t to medium-term, Panama will need to relax the local labor quota 
requirement for  employers within the ICT sector requiring skilled labor 
(especially in the area of original innovation) until such time as a pool of 
suitably qualified local talent is available.  
 
Recommendation: The CFG must advocate for more flexible labor 
conditions for off-shore MNC’s and new start-up enterprises within the ICT 
sector.   In particular, there is a need to relax local labor quota 
requirements for firms within the ICT cluster to encourage inbound 
immigration of skilled workers into the sector until such times as there is a 
pool of suitably qualified local talent.    Panama’s Labor policy needs to be 
coordinated with both Immigration and Tax Policy to ensure a reliable flow 
of global ICT talent into Panama, regardless of employer status. 

 
(ii) INFRASTRUCTURE 

Energy Infrastructure: 
Systemic challenges exist within Panama’s energy infrastructure, 
particularly the electricity infrastructure, which is both expensive and 
unreliable.   In addition, Panama’s energy infrastructure is approaching full 
capacity.   
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Energy pricing in Panama is centrally regulated, based upon costs of the 
least efficient producer.    The government is reliant on dividends from the 
energy sector and may be unwilling to accept the pricing consequences of 
a more open, competitive energy market.     

 
The lack of competition, and the use of subsidized pricing approaches, will 
continue to mask inefficiencies within the energy sector.   These factors 
significantly reduces Panama’s potential attractiveness to foreign data 
center or call center operations, which are heavy users of energy.      

 

(iii) FINANCIAL CAPITAL 
 Financial capital refers to the availability and accessibility of funding to 

support research and development, new business formation, and business 
expansion (including funding for acquisitions, joint ventures, export, etc.) 
within the ICT sector.   For the purposes of this discussion, this funding is 
divided into Seed Capital, Venture Capital, Export Policy & Support, and FDI 
(Foreign Direct Investment) Policy & Support. 

 
SEED CAPITAL 
On the surface, seed capital for new business formation appears readily 
available in Panama, through a combination of grants from SENACYT, the 
International Development Bank, and the European Union, and an 
emerging angel investor network.   However, current approval rates for 
such grant applications are currently very low (1:100 applications).   This 
suggests that effective capital availability is actually very low.   Such low 
rates of approval also increase risk to the granting organizations (SENACYT, 
IMF) due to the lack of diversification in the investment portfolio.  
 
While there are many reasons for the low seed capital approval rates, the 
practical effect is to create the perception among potential entrepreneurs 
that capital is scarce.    As a result, the returns potential entrepreneurs or 
inventors can expect from proposal development and submission are quite 
low.    
 
Recommendation: To stimulate innovation, therefore, Panama will need to 
either: 

 
(i) adopt lower thresholds for approvals of grant/seed capital 

applications (to encourage an entrepreneurial mind-set which 
rewards risk-taking and tolerates short-term loss, and to build a 
more diversified portfolio of seed capital investments), or  

(ii) provide greater assistance (e.g. mentoring in business case 
analysis) to improve the strength and quality of grant/seed capital 
proposals. 

 
 

VENTURE CAPITAL 
Venture capital refers to the funding required to transition from start-up 
business stage to Initial Public Offering (IPO).   Venture capital financing 
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typically focuses upon the growth phase or young ICT companies, 
providing capital to finance growth to the stage of an Initial Public Offering, 
the primary value-capture mechanism for venture capital investors. 

 
This aspect of Panama’s financial infrastructure is much less well 
developed or institutionalized for two reasons: 
 
(i) Lack of cash-flow based borrowing/lending options:    

Current sources of growth financing in Panama today are largely 
commercial banks, which tend to focus principally on asset-based 
lending criteria.    Traditionally, start-ups in ICT lack sufficient hard 
assets to secure loans on normal commercial terms.   Most of their 
assets are intellectual property, and customer relationships.   Hence, 
start-ups in ICT are in need of growth funding supported by 
customer cash flows and intellectual property assets.    
 

(ii) Lack of an established IPO market: i.e., lack of liquidity for venture 
capital investments.    Venture capital investors are typically seeking 
a broad market of buyers for shares of their newly listed investee 
companies.   This requires an active share trading market, with a 
critical mass of buyers and sellers of newly listed companies.    If this 
critical mass is missing, venture capital investors will find it difficult 
to realize the returns on their ICT portfolio.     
 

The importance of this liquidity factor has been demonstrated through 
experience of capital flows in China over the past decade, with Hong Kong 
emerging as the preferred listing vehicle for IPO’s of mainland China 
companies due to its broad investor base and proven liquidity.    
 
In this regard, Panama is currently working with the International 
Development Bank to explore the creation of a new trading exchange to 
facilitate IPO’s of emerging businesses that would not otherwise pass the 
listing and compliance requirements of the country’s main stock exchange.   
 
The goals of the IDB program are to: 
o establish innovation capability within Panama 
o provide low-cost (discounted, cash-flow based) financing alternatives to 

emerging businesses 
o provide direct investment up to $150,000 in preferred stock or 

warrants repayable within 10 years 
o encourage the development of a business angel network that improves 

business due diligence and planning capability 
 

Hence, in order to migrate from seed capital to institutionalized venture 
capital, Panama will need to adopt incentives that encourage cash-flow 
lending based upon valuations of cash flows and intellectual property 
assets, as well as develop an active market for trading in the shares of 
newly listed ICT companies (i.e., increase liquidity). 
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EXPORT POLICY AND SUPPORT 
The volume of exports is also a key indicator of the strength of the ICT 
cluster, since it is an objective measure of the competitiveness of the 
cluster’s solutions in a global marketplace.    Hence, a growing and 
sustainable export economy is a key objective of cluster development.   
Currently, exports are a small fraction of total Panama ICT cluster output.   
 
Export policy in Panama falls under the Ministry of Commerce.    While ICT 
is one of the Ministry’s core national development priorities, it is not clear 
this focus has translated into targeted export policy and support for the 
ICT sector.      As mentioned elsewhere in this report, there appears to be 
no coordinated export policy for the ICT sector, and export development 
initiatives for the sector are limited.      
 
Recommendation: A number of opportunities exist to increase the 
effectiveness of export policy targeted to the ICT sector, including: 
o Development of a “Brand Panama” differentiation and global 

positioning strategy that articulates the unique capabilities and 
solutions of the sector; 

o Creation of a pool of vertical (industry) specialists within the Ministry’s 
export facilitation office, who are able to identify and promote trade 
and investment opportunities globally for the ICT sector; 

o Subsidized bi-directional trade missions aimed at identifying global 
market opportunities for the ICT sector, or opportunities for inbound 
technology transfer that ultimately drive a sustainable export 
capability for the ICT sector; 

o Financial and other support programs that offset the development of 
solutions and business plans targeting the export sector.       
 

FOREIGN DIRECT INVESTMENT POLICY AND SUPPORT 
Incentives for inbound foreign direct investment can include grants, 
free-trade zones, tax incentives (tax holidays, favorable tax rates on locally 
sourced income, rebates for hiring, training, and development of local 
personnel, etc.), physical infrastructure access (low- or no-cost industrial, 
commercial,  or residential real estate, transportation infrastructure, etc.), 
rebates on local R&D investments, etc. 
  
There is a risk that the fiscal and other incentives Panama has made 
available to foreign ICT firms has created a level of demand that is unable 
to be met with the existing productive capacity within Panama; i.e., 
demand for qualified labor and other resources has outstripped supply.     
 
This creates a reputation risk for Panama, since firms who find they are 
unable to fulfill their local operational plans within Panama will ultimately 
fail to meet their promises to their parent headquarters, which will, in turn, 
make such firms wary of making further investments in Panama.    
 
Hence, Panama must avoid over-promising the potential of investing in 
Panama.   In the short-term, this will require Panama to credibly deliver on 
the promises it has already made to existing foreign investors in the ICT 
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sector under executed agreements or Memoranda of Understanding 
(MOU’s) (e.g., promises of physical infrastructure, qualified labor, efficient 
business environment, inter-agency cooperation, etc.).     
 
Discussions with foreign investors in the ICT sector conducted for this 
report indicate that indeed these firms are facing significant challenges in 
fulfilling their operational plans for Panama due to: 
� the complexities of dealing with multiple agencies and departments of 

government (i.e., a lack of a unified mechanism for interacting with 
government); 

� difficult contract negotiations or unfulfilled contract understandings; 
� failure to deliver promised assets or approvals, such as physical space, 

training infrastructure, etc. 
 
For foreign ICT firms, successful performance of existing investment and 
operational plans is an absolute pre-requisite to further investment and 
expansion within Panama.    Hence, in the short term Panama must work to 
streamline the FDI experience for foreign investors and ensure that existing 
undertakings are fulfilled and produce highly successful outcomes.      
 
In the medium term, maintaining a credible FDI promise will require 
Panama to carefully align its investment attraction incentives to the rate of 
growth in available productive capacity within the ICT sector.    

 
(iv) LEGAL FRAMEWORK 

The promotion of successful invention requires a stable legal framework 
that ensures the recognition and protection of intellectual property.    
Currently, the legal framework in Panama may lack sufficient safeguards 
for investors in original R&D.    According to the Global Competitiveness 
report (2006-07), the following legal issues are among Panama’s major 
economic weaknesses: judicial independence (rank 111 globally), 
effectiveness of law-making bodies (rank 110), efficiency of the legal 
framework (rank 99).   On the more positive side, Panama ranks 26th 
globally on the “number of procedures to enforce a contract”. 
 

 RELATED & SUPPORTING INDUSTRIES 
Creating an entrepreneurial ICT cluster requires access to a range of related and 
supporting institutions with specific knowledge of 
business creation and technology development 
and commercialization, including expertise in: 
o Patents and Technology Licensing  
o Legal (business structuring, contract 

negotiation, etc.) 
o Market Research 
o Concept Validation 
o Marketing Strategy and Communications 
o Distribution and Technical/Customer Support 

(go-to-market partnering) 
These institutions are generalizable across 
multiple ICT products and markets.     
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In addition to these generalizable business capabilities, each specific ICT 
sub-cluster (e.g., calling centers) requires its own unique ecosystem of partners to 
fully leverage the design and delivery of effective solutions within that 
sub-cluster: e.g., calling center providers require access to telecom infrastructure, 
office equipment, computer hardware, customer service training, business 
process engineering services, etc.      
 
As discussed elsewhere in this report (see section on City of Knowledge), the ICT 
cluster in Panama does not yet appear to have a clear focus around either anchor 
technologies or applications that cross industries, or anchor vertical markets 
(customer segments/industries).     The bulk of ICT services delivered in Panama 
today are focused upon localization and integration of ICT solutions (IP, hardware, 
software, middleware) developed abroad.     This lack of horizontal or vertical 
market focus makes it difficult to describe the ecosystem of related and 
supporting industries that will support the cross-fertilization necessary to drive 
innovation within the cluster.       
 

DEMAND CONDITIONS 
A key driver of innovation within the cluster is the presence of a demanding or 
sophisticated customer base.    These customers will pressure industry vendors to 
continuously improve and find new ways of 
creating and delivering value to customers.    
This leads to specialized advantages built 
around knowledge of the requirements of 
specific customer segments, and the 
solutions that best address these 
requirements. 
 
Alternatively, the presence of a large and 
growing customer base will lead to 
potential low order advantages based upon 
economies of scale and learning.   
Unfortunately, Panama’s domestic ICT 
market lacks the size to support globally competitive economies of scale.   This 
suggests the need for ICT participants to target global business segments and 
export opportunities that extend beyond the domestic market. 
 
Specialized knowledge advantages require demanding, sophisticated anchor 
customer(s) within public or private sector (or collaborative private/public sector 
institutions).   This is unlikely to be driven by organizations within public sector 
focused upon legacy ICT systems, since these organizations are often looking for 
a low-cost subcontractor to optimize the efficiency of such systems. 
 
However, it may be possible within private or public sector to identify 
organizations which are in transformation and which themselves wish to be seen 
as leading edge (i.e., Maritime logistics).   Such organizations are more likely to be 
seeking original R&D and innovation. 
 
This goes to the core of Panama’s innovation policy.    Is it attuned to helping 
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customers achieve organizational transformation through the use of innovative 
ICT applications, or is it attuned to helping customers leverage their legacy ICT 
systems to maximize efficiency? 
 
Recommendation: ICT vendors need to identify and engage one or more public or 
private sector visionary anchor customers who are seeking to develop innovative 
ICT solutions to achieve organizational transformation and leadership reputation.   
ICT vendors need to collaborate with these customers to identify overlooked or 
underserved innovation opportunities and jointly develop solutions that address 
these needs.   If these customers cannot be found within Panama, then ICT 
vendors must identify them globally.    
 
A key current anchor customer is Dell Computer, which has established a major 
technical support operation in Panama based upon the availability of reliable 
telecommunications infrastructure and efficient transportation access to Houston 
and/or Atlanta (major corporate centers for Dell).   Dell provides both basic 
“first-responder” transactional customer support services (requiring strong 
customer service capabilities), as well as highly complex, “enterprise-level”, 
systems sales and high-end technical support services (requiring specialized 
knowledge of engineering, finance, marketing, human resource, procurement and 
payroll functions) from its Panamanian operation.      

 
At the low-end, a critical resource constraint is the availability of English 
proficient, service-minded, front-line responders.    At the high-end, demand for 
complex technical skills is growing rapidly, placing significant recruitment, 
retention, and cost pressures on the business.   Developing qualified high-end 
technical support staff requires substantial long-term investment in training, 
from which Dell can only make a return if such staff remain with the organization.    
As demand for these people increases, staff retention and the associated cost 
escalation become major management challenges.   Since Dell is considered a 
“best-of-breed” provider of customer service and technical skills development, its 
staff are in particularly high demand by other service organizations, making 
retention even more difficult.    Expected demand for new staff is in the range of 
400-500 per annum.           
 
The challenges facing Dell and other technical support providers in Panama can 
be depicted in the following “productivity triangle”. 
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The Customer Service Productivity Triangle 
 

Cost 
(Staff Wage Rates) 

Quality
(Customer Service 

Effectiveness)

AvailabilityAvailability
(Pool of Qualified CS 

Representattives)  
 

Initially, Panama’s attraction was the availability of low-cost, English-speaking 
personnel.    However, relative to other global support locations in Dell’s peer 
group, this labor pool has lagged in the quality of customer service skills.    As the 
availability of English-speaking staff has fallen, the cost of this labor has risen.   As 
a result, the productivity of Dell’s calling center in Panama, as measured by 
customer service quality divided by cost, has fallen, making Panama less 
competitive globally.    
 
This problem is highlighted in Figure 45, which shows the cost of calling center 
labor in various Latin American countries.    While the cost of a call center 
representative in Panama is currently slightly below other Latin American 
countries, there is likely to be significant upward pressure on these costs, as is 
evident by the equivalent costs in Costa Rica.    However, all Latin American 
countries are significantly more expensive than either India or the Philippines, 
which have an abundance of English fluent, service-oriented, technically 
competent labor. 
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Figure 45 
Wage Rates for IT Workers, Latin America, India, Philippines 

 
 

Recommendation: If Panama wishes to remain regionally and globally competitive 
to large ICT service providers (such as Dell), the country will need to rapidly 
increase the availability of both entry-level, and high-end technical, support staff.    
Since the development and training path for such personnel is long (multi-year), 
Panama will in the short-term need to address this growing demand through an 
aggressive global talent recruitment and immigration program.  
 
Medium-term solutions to this demand/supply imbalance are (i) to increase the 
training and development support domestically, (ii) migrate to higher value-added, 
knowledge-based ICT services that are less dependent on a low-cost labor pool, or 
(iii) re-focus the ICT sector away from labor-intensive demand opportunities.  
 
This problem is likely to be exacerbated as the demand for qualified calling center 
personnel increases.   At least one other major multi-national IT firm has 
announced plans to open a major calling center operation in Panama to 
complement its existing facilities in Costa Rica and serve both its own internal 
support needs, as well as a growing pool of large customers for whom this IT 
vendor is the out-sourcing provider of ICT services.   This center is expected to 
employ somewhere between 100-5,000 staff within a five year period, subject to 
availability of qualified personnel. 
 
Implication: Panama needs to avoid sectors of the ICT economy that depend upon 
low-cost labor as their source of advantage, since this advantage will disappear 
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quickly as demand for qualified personnel outstrips supply (as has already 
happened).    Rather, Panama’s focus should be upon developing higher-order, 
knowledge-based, specialized, advantages (e.g., Sarbanes Oxley compliance), that 
are more sustainable, and are targeted at (business) customers with a willingness 
to pay for such knowledge.    Developing this specialized knowledge will take time.    
 
In the medium term, therefore, Panama needs to improve its ability to match the 
capabilities of existing talent to pockets of demand with the highest fit for this 
talent; i.e., to more effectively identify niches of market demand within the ICT 
sector that offer the highest leveraging of existing ICT talent.    
 
Another variant of this model is for Panama to build and manage a distributed 
regional network of specialized ICT capabilities to serve the needs of locally based 
ICT customers.    This model would identify both the large-scale, low-cost, labor 
needs of key Panamanian ICT customers, as well as their knowledge-intensive, 
specialized needs, and then build a regional network of inputs from other 
countries within the Latin American region to satisfy these requirements (e.g., 
specialized talent in Colombia and Argentina; and large scale, low-cost labor in 
Nicaragua, Dominican Republic, Philippines, India, etc.)      Under this model, 
Panama would become the coordinator of a network of specialized ICT capabilities, 
distributed globally.    If Panama fails to provide this global leveraging, ICT 
customers will likely put in place such structures themselves, thereby denying 
Panama a major value-adding opportunity within the ICT sector.    
 
 

RIVALRY/ENTREPRENEURIAL BUSINESS FORMATION 
The level of rivalry within a sector is generally considered to increase the level of 
innovation within the sector as firms compete for a larger share of the total 
market opportunity or profit pool.    While 
segmentation reduces the level of competition 
across the whole market to some degree, it does 
not eliminate it. 
 
Currently, there are approximately 200 
enterprises within the Panama ICT sector, mostly 
small and medium size enterprises (SME’s) with 
between 15-150 employees.     Large numbers of 
SME’s can normally be described as fragmented 
competition, which traditionally leads to high 
levels of competitive intensity.     This competitive 
intensity could be expected to lead to high levels 
of original innovation as firms attempt to differentiate themselves and avoid 
commoditization and low-cost pressures. 
 
Despite the fragmented ICT market structure in Panama, innovation levels, as 
measured by R&D investment levels, are quite low.    Overall R&D spending within 
Panama is approximately 0.2% of GDP.   In addition, the mix of public-sector 
versus private-sector funding of R&D is imbalanced (in favor of public-sector 
funding).    
 

Factor
Conditions

Company 
Strategy, 

Structure & 
Rivalry

Related & 
Supporting 
Industries

Demand 
Conditions

Company & Individual Goals
Strength of Domestic Rivalry
New Business Formation



 167

Many reasons for this low level of competitor-driven innovation exist, including: 
(i)  Lack of motivation to innovate: 

Firms within the ICT sector may not perceive the need to innovate, or the 
benefits from, innovation, due to: 
 
o Perceived high costs of R&D: R&D expenditures must normally be 

amortized over a large total buying population.  Panama’s small market 
size may be considered too small to efficiently recover the cost of 
innovation. 
Recommendation: In order to stimulate efficient innovation, Panama 
must focus its search for ICT market opportunities globally; i.e., must 
begin to identify market opportunities comprising large pools of 
customers distributed globally (global business segments), as has been 
done by companies from other small domestic markets, such as Nokia.  
These opportunities are referred to as “global business segments” 
representing customers in different country or regional markets tied 
together by a common customer need and value proposition.    
Identifying and targeting such global business segments will be critical 
to efficiently amortizing large scale R&D investments. 
    

o Lack of public sector financial incentives for innovation: In recent 
revisions to simply its Tax Code, Panama eliminated all financial 
incentives for innovation across nearly all sectors, including ICT.   As a 
result, Panama no longer offers public sector innovation incentives 
commonly found in other ICT clusters, such as tax rebates or offsets for 
R&D, accelerated write-downs of R&D expenditures, or favorable 
capitalization of R&D investments.    In addition, apart from grants 
offered under SENACYT’s innovation program, Panama does not 
provide direct subsidies allowable for innovation within the WTO 
framework.    As a result, public sector incentives for innovation are low 
to non-existent. 
Recommendation: In order to achieve “World-Class” status, Panama will 
need to restore public sector financial incentives for R&D investments to 
globally competitive levels.  This will include a range of tax-based 
incentives for investments in R&D and innovation skill development, as 
well as direct subsidies for innovation in the ICT sector allowable under 
the framework of the WTO.  
 

o Lack of an innovation-oriented business environment: As alluded to 
elsewhere in this report, because of its historic focus on agriculture and 
trade & commerce, Panama may lack a “differentiation-oriented” 
business culture.   Strategic differentiation and risk-taking through 
original innovation may not be considered as important to business 
success as organizational efficiency and large volume transactions.     
Recommendation: The most direct solution to increasing the level of 
private-sector funded innovation is to increase the level of 
competitiveness within Panama generally, and the ICT sector 
specifically.   There is currently wide-spread consensus at the policy 
level in favor of Panama’s transition to an open economy.   This 
transition needs to be encouraged and accelerated through: 
� removal of barriers to entry and exit of competitors within the ICT 
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sector, including foreign entrants; 
� proactive efforts to attract new entrants into the sector; 
� identifying and targeting sophisticated and knowledgeable lead user 

customers who are able to articulate user requirements and 
collaborate on solution development; 

� efficient (streamlined) environment and processes to encourage 
entrepreneurship and  new business formation; 

� proactive efforts to attract talent skilled in original innovation into 
the ICT sector, including initiatives to accelerate inbound global 
migration of ICT talent into Panama; 

� long-term reforms to education programs to raise awareness of the 
value of open-market reforms. 
 

    An important initiative in this regard is a provision of the recently 
introduced “Universal Communications Access Law of Panama”, which 
requires communications provides within Panama to contribute 1/10th of 
1% of gross income to an innovation fund for the communications sector.    
These funds are to be allocated to priority initiatives, determined by private 
sector, that enhance productivity within the sector.    Hopefully, such 
investments will produce outcomes that demonstrate the value of 
innovation to the private sector, thereby increasing the willingness to fund 
additional R&D investments.  

 
o General problems associated with new business formation and 

management.    Panama is ranked 34th in the World Economic Forum’s 
Global Competitiveness Report on the “number of procedures required 
to start a business”.    While this seems like a favorable environment for 
new business formation, Figure 46 shows a range of offsetting 
disincentives to entrepreneurial activity within Panama.    Significant 
structural impediments exist in the level of government bureaucracy, 
corruption, restrictive labor regulations, inadequately educated 
workforce, and policy instability.    
 
Inefficient government bureaucracy suggests an urgent need to 
accelerate the roll-out of both front-office and back office ICT 
applications within government.     
 
Policy instability suggests the need to provide investors into ICT with a 
stable environment in which to make their long-run investment 
decisions.    Unpredictable investment and policy environments are not 
conducive to attracting sustainable growth within the ICT sector. 
 

o Lack of entrepreneurial know-how 
As alluded to above in the section on management skill, formal training 
and development of entrepreneurial capability is lagging in Panama.   
Entrepreneurial skills needed for preparing a start-up differ from those 
required for navigating a company in a growth phase, which in turn may 
differ from the entrepreneurial competencies necessary for managing a 
medium-sized firm.    Further, many current cluster programs tend to 
focus on the services to be provided to entrepreneurs, and not on the 
specific interests and needs of the entrepreneur.   Hence, Panama will 
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need to raise its investment in entrepreneurial capability if it hopes to 
increase the rate of successful new business formation.  

 

 
 
 
(ii) Lack of Capability to Innovate: 
Notwithstanding motivational issues, firms within the ICT sector may also 
lack the capability to innovate.   The reasons for this have been discussed 
elsewhere in this report, especially in the section addressing “Human 
Capital” and “Finance Capital” Factor Conditions, above. 
 

 
GOVERNMENT POLICY AND SUPPORT 
A general framework for understanding the role of Government policy and 
potential intervention in cluster development is provided below. 
 
Government activities in support of 
cluster development can be divided into 
three broad categories: 
 
1. Facilitate the formation of Cluster 
Facilitation Groups 
(CFGs).   The Government performs a 
catalyst role by facilitating the 
establishment of a Cluster Facilitation 
Group and providing seed funding to 
cover administration costs and minor 
programs. 
 
2. Administer cluster specific programs and services. 
The Government plays a supporting role by enabling clusters to access current 
government programs.  These programs would be made available to support the 
upgrade of clusters.   New programs and services based on successful overseas 

 
Figure 46 

The Most Problematic Factors for Doing Business in Panama 

Source: Global Competitiveness Report, 2007-2008 
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experience – or as identified by clusters themselves – could also be developed as 
the need arises. 
 
3. Adopt a whole-of-Government approach to cluster upgrade.  
A whole-of-government approach is vital to upgrading clusters. High quality 
education and training, appropriate infrastructure, an efficient regulatory 
environment, targeted business support programs, and science and technology 
infrastructure are all vital for developing successful export oriented clusters. 
 
A cluster policy approach requires realignment of departmental programs to 
better support the cluster vision and business plan, become more strategically 
focused, be demand-led and more focused on facilitating linkages between firms 
and between firms and institutions. 
 
For example: 
• Investment Attraction and Facilitation. In addition to their existing general 

investment attraction efforts, Government agencies could begin to actively seek 
more targeted businesses/investment identified by specific clusters or 
recommended by a coordinating Cluster Facilitation Group. 

• Enterprise Improvement Programs. Programs could be directed to promoting 
new enterprises or businesses which operate in clusters becoming export-ready 

• Cluster Development Programs. Programs could be made available to cluster 
participants to meet specific cluster goals  

• Export Promotion Programs. Programs could be cluster specific (promoting the 
whole cluster), as well as promoting groups of firms within a cluster 

• Infrastructure Projects. Projects could be based on the needs of the cluster, not 
government led 

• Event Sponsorship. Programs could include the promotion of specific clusters. 
 
In Panama, the Government has identified ICT as one of five major national 
development priorities.    While ICT is acknowledged as important, it is effectively 
competing for attention and resources against four other development needs, 
including agriculture, tourism, biosciences, and e-government.   
 
Government policy and the recommend investment level to support innovation 
within Panama is determined by two major ministerial-level bodies.   The first is 
the Ministerial Council of Innovation, comprising Ministers from the Departments 
of Foreign Affairs, Agriculture, Labor, Economics & Finance, Trade & Industry, as 
well as the Executive Director of SENACYT.   Enacted by Presidential decree, the 
Ministerial Council on Innovation is responsible for innovation policy, but lacks 
specific budget authority.     
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The second is the Ministerial Competitiveness Council, comprising Ministers from 
the Departments of Economics & Finance, Health, Education, Trade & Industry, 
Agriculture, & a representative of the President.   Enacted by regulation, the 
Ministerial Competitiveness Council is responsible for the oversight of SENACYT, 
and for recommending specific budget and resource initiatives at the 
Departmental level to support innovation.       
 
While these two bodies represent important efforts to coordinate and align policy 
and support programs for innovation, the complementary charters, roles, 
responsibilities, and accountabilities of the two bodies are not well defined.   On 
the one hand, there appears to be significant overlap of Ministerial involvement 
across the two bodies, while on the other, key stakeholders from important 
Ministries are missing or excluded from one body or the other.  
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Recommendation: to provide consistency of policy towards innovation across 
Ministries, it is recommended that: 
o The Ministerial Council of Innovation and The Ministerial Competitiveness 

Council be combined into a single entity; 
o this combined entity comprise Ministerial-level representatives from all key 

Ministries impacting Panama’s innovation and competitiveness capabilities; 
o this combined entity be enacted through regulation; 
o this combined entity be given the authority and budget to design and 

implement coordinated innovation and competitiveness policy at the “whole of 
government”, and in consultation with individual Ministries, at the individual 
Department, level. 

 
SENACYT is the Government’s de facto CIO and sponsor of innovation.   An 
organization of 25 people (12 programmers, 7 support/administrative staff, 3 
project managers, I special advisor, 2 Deputies, and 1 Head),  SENACYT plays a 
critical role in the ICT initiatives of Government, through initiatives to streamline 
government processes, enable e-procurement, facilitate inter-government 
communication, and empower citizens of Panama through electronic delivery of 
front-office government services and functions.     In addition, SENACYT actively 
supports development of Panama’s innovation capabilities by directly sponsoring 
tertiary-level training in science and technology, innovation commercialization, 
and new business formation. 
 
Unfortunately, under its present charter, SENACYT operates under Presidential 
decree.    As a result, the existence of SENACYT and the functions it performs are 
subject to Panama’s political cycles.    The organization may cease to exist with 
the election of a new President in 2009.     
 
This instability in charter poses many risks to Panama’s efforts to build a 
“World-Class Entrepreneurial ICT Cluster”.     Many of the programs and initiatives 
required to build this cluster have a 5-10 year time horizon, and must be nurtured 
and guided by an organization that is expected to survive this planning horizon.   
Without assurance of SENACYT’s continued existence, and continuity of 
institutional learning, many of these initiatives risk being diluted, abandoned, 
terminated, or producing ineffective outcomes. 
 
Recommendation: The Panamanian Government must institutionalize the role and 
importance of (ICT) innovation within Government by ensuring the long-term 
survival and continuity of an official government coordinating body responsible 
for establishing (ICT) innovation priorities at the Whole-Of-Government level, and 
in partnership with the private sector, raising awareness of the contributions of 
(ICT) innovation to Panama’s development, developing (ICT) innovation capability, 
and diffusing this capability and knowledge throughout all branches of 
government.   To ensure its independence from unpredictable shifts in political 
priorities, this body needs to be authorized under an act of government, not 
simply a presidential decree.   Without this supporting body, development and 
diffusion of (ICT) innovation throughout government is likely to be unpredictable 
and inconsistent.        
    
In terms of current initiatives, SENACYT has implemented a number of support 
programs to stimulate and reward increasing levels of original innovation. 
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(i) Lowering the risk of innovation through private/public cost sharing 
arrangements, whilst simultaneously allowing liberal ownership of 
intellectual property by the private sector; 

(ii) Attracting investment and growth capital through technology parks and 
inbound FDI; 

(iii) Increasing the flow of inbound technology transfer via sponsorship of 
international technology missions (IMPULSAR initiative); 

(iv) Encouraging collaboration between the public, private, and academic 
sectors focused upon the joint development of solutions to identifiable 
problems within Panama’s productive capacity (e.g., Panama Resuelve 
initiative); 

(v) Cost sharing incentives for projects that involve collaboration with 
university-based research facilities. 

 
Despite these initiatives, the level of R&D investment within Panama remains low.   
Total R&D investment (excluding the Smithsonian Tropical Research Institute 
within the City of Knowledge) is approximately 0.2% of GDP.    Including 
expenditures of the Smithsonian Institute, this figure rises to 0.375% of GDP. 7   
 
It is unclear how Panama’s sector development priorities will ultimately be 
weighted: i.e., whether Panama will favor priority development in agriculture, 
services, or knowledge-based industries.    Agriculture and services (especially 
tourism, financial services, and trade) have represented the traditional 
development focus of Panama.   The bulk of the innovation initiatives funded 
under SENACYT’s support grants emanate from the agriculture sector, not the ICT 
sector.   In addition, special export incentives for the agriculture sector have been 
retained under recent revisions to Panama’s tax code, while similar incentives for 
other sectors have been eliminated.   
 
Partly, the focus upon innovation in agriculture is due to the market, social, and 
political pressures impacting the agriculture sector.     However, as alluded to 
elsewhere in this report, it may also be due to: 
o lack of awareness at the community level of the value of innovation in other 

sectors to Panama’s economic and social development, and, 
o lack of an R&D culture within the ICT sector.      

 
That is, whilst many government initiatives are aimed at increasing innovation 
capability, they fail to address the lack of motivation to innovate within the ICT 
sector.    Within ICT, it is also unclear what weight is to be attached to original 
innovation (driving a globally competitive export sector) versus application 
services (targeting a domestic market and inbound FDI).    
 
Consistent with the framework of cluster development, it is recommended that the 
focus of ICT policy and investment be directed towards original innovation and the 
development of a globally competitive export sector.   Hence, policy initiatives 
should be aligned around: 
o coordinating education and innovation policy to raise awareness of the 

contributions of innovation to Panama’s economic development and 
prosperity; 

o increasing incentives for innovation within the private sector even further; 
o accelerating the shift to a more open economy and increasing the level of 
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competition within the ICT sector, especially from foreign firms; 
o requiring higher levels of original R&D in government purchases of ICT 

products and solutions; 
o attracting new and existing ICT businesses with strong commitment towards 

innovation and global business segments; 
o increasing the level of export output from the ICT sector.          
 
Panama currently provides both direct support for the ICT sector (through the 
sponsorship of science and technology training, and seed capital grants for 
innovation and new business formation), as well as indirect support (through 
direct purchases of ICT services and solutions for use in government agencies and 
departments).   The Government also has a commitment to streamlining publicly 
delivered services through the use of IT.     
 
While these commitments are important, there remain areas where improved or 
more effective coordination of policy across the various branches of government 
could assist in the development of the ICT cluster.    Among these needs are: 
 
o Improved support for training in management education for ICT firms 
o Targeted focusing of export support programs to stimulate the growth of the 

ICT sector in international markets 
o More competitive policy and incentives to attract inbound foreign direct 

investment into the ICT sector 
Competition for inbound FDI is global, and intense.   Panama needs to 
acknowledge the aggressiveness with which other countries, especially its 
regional neighbors, are trying to attract this capital, and needs to develop 
policies, behaviors, and incentives, that are competitive with these countries.    
 
In general, Panama is able to mount strong rational arguments in favor of the 
country as an investment destination, including: 
� security 
� stable government 
� direct access to senior branches of government 
� dollar currency 
� tax free status 
� financial incentives and subsidies (for training, infrastructure, etc.) 
� modern physical infrastructure 
� tolerant, multi-cultural, community 
However, these rational arguments may not be sufficient to win over other 
competitors for capital.   They must be offset against Panama’s structural 
inhibitors, including: 
� lack of large, single-site, real estate facilities 
� small pool of technically qualified personnel 
� small pool of English proficient personnel 
� lack of management talent 
� lack of familiarity with the technical solutions and platforms of the foreign 

investor 
� rigid labor laws 
 
Equally important is the level of professionalism, enthusiasm, and flexibility 
with which Panama engages potential foreign investors.   Based upon 
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interviews with foreign investors within the ICT sector in Panama conducted 
for this report, Panama is lacking in these aspects of its investor engagement 
strategy.  

o Coordinated immigration policy, lowering the “soft costs” of inwards migration 
to Panama for skilled ICT workers 

o Acting as an anchor customer for original innovation developed by the ICT 
sector, especially for transformational government initiatives and projects 

o Institutionalizing the role of innovation within government by formalizing the 
innovation function as a permanent agency with ministerial-level stature 

o Raising awareness within the broader community of the importance of 
innovation in Panama’s overall economic development and prosperity 

o Improved coordination of FDI policy 
There is a risk that the fiscal and other incentives Panama has made available 
to foreign ICT firms has created a level of demand that is unable to be met with 
the existing productive capacity within Panama; i.e., demand for qualified 
labor and other resources has outstripped supply.     
 
This creates a reputation risk for Panama, since firms who find they are unable 
to fulfill their local operational plans within Panama will ultimately fail to meet 
their promises to their parent headquarters, which will, in turn, make such 
firms wary of making further investments in Panama.    
 
Hence, Panama must avoid over-promising the potential of investing in 
Panama.   In the short-term, this will require Panama to credibly deliver on the 
promises it has already made to existing foreign investors in the ICT sector 
under executed agreements or Memoranda of Understanding (MOU’s), such as 
promises of physical infrastructure, qualified labor, efficient business 
environment, inter-agency cooperation, etc..     
 
Discussions with foreign investors in the ICT sector conducted for this report 
indicate that indeed these firms are facing significant challenges in fulfilling 
their operational plans for Panama due to: 
� the complexities of dealing with multiple agencies and departments of 

government (i.e., a lack of a unified mechanism for interacting with 
government); 

� difficult contract negotiations or unfulfilled contract understandings; 
� failure to deliver promised assets or approvals, such as physical space, 

training infrastructure, etc. 
 
For foreign ICT firms, successful performance of existing investment and 
operational plans is an absolute pre-requisite to further investment and 
expansion within Panama.    
 
Hence, in the short term Panama must work to streamline the FDI experience 
for foreign investors and ensure that existing undertakings are fulfilled and 
produce highly successful outcomes.      
 
In the medium term, maintaining a credible FDI promise will require Panama 
to carefully align its investment attraction incentives to the rate of growth in 
available productive capacity within the ICT sector.    
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CLUSTER COLLABORATION 
A key pattern within successful clusters is a high level of interaction and 
cooperation among members of the cluster.     Currently, the level of collaboration 
within the Panama ICT cluster appears limited.    While attempts have been made 
in the past to form sub-clusters to encourage interaction (e.g., a “contact center” 
cluster), these attempts have been largely unsuccessful.     Problems encountered 
include: 
o lack of leadership 
o insufficient cluster size/critical mass 
o lack of trust and transparency (including interactions with Government) 
o perceived competitiveness among firms within the cluster, particularly in the 

war for talent 
o as a result, unwillingness to share sensitive information 
 
Hence, while networking may exist among members of Panama’s ICT clusters, 
cluster collaboration does not. 
 
Recommendation: Successful growth of Panama’s ICT cluster will require cluster 
members to go beyond networking to active collaboration.   This will require 
active leadership and facilitation of intra-cluster collaboration behaviors and 
culture.    This leadership needs to be driven by a Cluster Facilitation Group (CFG) 
that engages cluster stakeholders in active identification of over-arching strategic 
(long-term, irreversible) priorities for the cluster and facilitates contributions 
from cluster members towards those priorities.   
 
It is essential that this coordinating body be seen as independent (from the special 
interests of any dominant stakeholder group, including government), trustworthy, 
and credible.    The members of this coordinating group must be highly respected 
by, trusted by, and influential with, key cluster stakeholders.    Further discussion 
of the role of the CFG, and other actors within the ICT cluster, is provided in the 
next section of this report.   
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CLUSTER STRATEGY: OVERVIEW 
 
Cluster strategy involves five main tasks: 
 
1.  Mobilization: Building interest and participation. 
2.  Diagnosis: Identifying and defining the cluster & its strengths and 

weaknesses. 
3.  Collaborative Strategy: Identifying the actions required to promote the 

development of the cluster, in association with the main stakeholders in the 
cluster. 

4.  Implementation: Implementing those actions. 
5. Assessment: Monitoring and evaluating the results and reviewing the 

content of the strategy. 
 
In this section, we present a number of recommendations and initiatives that will 
support and enable these cluster development tasks.    It is important to recognize 
that these steps do not have to be sequential – they can run in parallel and will 
often overlap each other.    The different steps are also often highly iterative in 
nature.     
 
The crucial element is to develop an integrated approach in collaboration with the 
firms and institutions involved in the cluster. Through discussions and 
engagement with cluster participants, internal strengths and weaknesses can be 
identified and external threats and opportunities highlighted.   The cluster 
strategy can then identify where interventions are appropriate and how these will 
be targeted. 
 
Clusters have a recognizable lifecycle 
Clusters are dynamic and have a recognizable life cycle. The interventions that are 
appropriate at an early stage in the lifecycle of a cluster are likely to differ from 
those appropriate at later stages.   The lifecycle is often described in different 
ways but can be represented simply as a cyclical process containing five stages: 
 
o Agglomeration: A region has a number of companies and other actors. 
o Emerging cluster: As an embryo to the cluster, a number of the actors in the 

agglomeration start to cooperate around a core activity, and realize common 
opportunities through their linkage. 

o Developing cluster:  As new actors in the same or related activities emerge or 
are attracted to the region, new linkages develop between all these actors. 
Formal or informal Cluster Facilitation Groups (CFG’s) may enter the field. 
Often a label, website, common connotation, tied to the region and activity, 
starts to appear. 

o Mature cluster: A mature cluster has reached a certain critical mass of actors. 
It has also developed relations outside of the cluster, to other clusters, 
activities, regions.   There is an internal dynamic of new firm creation through 
start ups, joint ventures, spin-offs. 

o Transformation: As time goes by, markets, technologies, and processes 
change, as do clusters. In order for a cluster to survive, be sustainable and 
avoid stagnation and decay, it has to innovate and adapt to these changes. 
This can take the form of transformation into one or several new clusters that 
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focus around other activities or simply a change in the ways that products and 
services are delivered. 

 
The structure of the cluster at each stage of the lifecycle can be depicted visually 
as follows: 

 
 
Moving between different stages may be simply a function of the industry life 
cycle reflecting the product cycle for a particular cluster.   As the technology and 
product base of the cluster matures, so innovation is required to maintain 
successful performance.    In some cases a shift may occur, to a new form of 
working or into new market areas, to prevent a cluster’s decline and so establish 
the cycle again. 
 
Although Panama’s ICT sector is well established, it does not yet exhibit the key 
behavior of a typical cluster, namely a high level of networking and collaboration 
among the firms within the cluster.    For this reason, we describe Panama’s ICT 
cluster at the embryonic stage of evolution.     
 
Recent research suggests that different interventions are likely to be appropriate 
at different stages of the cluster lifecycle.    In embryonic clusters, government 
and intermediary brokers can be important in encouraging collaboration and 
acting as information brokers, a role that may not be needed at a later stage. 
Encouraging openness and innovation in mature or declining clusters is essential 
to avoid the danger of regional lock-in.   Not only does this help to maintain the 
competitiveness of traditional clusters but is also the starting point for promoting 
the development of new industries.     
 
“Put simply, our argument is that the processes of starting and sustaining a 
cluster have different economics.   Starting a cluster involves first, building the 
economic fundamentals for an industry or technology, and second, finding the 
spark of entrepreneurship to get it going. The forces underlying the emergence of 
a cluster differ from those needed to insure its continued growth. While increasing 
returns and external effects can keep a cluster going, the initial spark is more 
difficult to obtain and more risky to pursue.    (Bresnahan et al, 2002) 
 
Other evidence suggests that certain types of intervention remain appropriate 
throughout the life cycle of a cluster but the intensity required will change as will 
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the manner in which it is delivered, taking into account the context of the cluster 
and the range of institutions present. 
 
The range of potential interventions to support cluster growth is extensive, but 
not all will be appropriate to any single cluster, nor to any single region. 
Appropriate interventions will also change over time.    Strategies, and so 
interventions, must be dynamic and focused on need.    On balance, cluster 
managers should be cautious about intervening too heavily.   The market should 
lead, and interventions should be designed to facilitate the operation of market 
forces.  
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SPECIFIC CLUSTER DEVELOPMENT INITIATIVES   
Given this overview of cluster development context, it is now possible to present a 
specific set of actions and recommendations for developing the Panama ICT 
cluster. 
 

STRATEGY RECOMMENDATIONS: MOBILIZATION  
Building interest and participation 
 
Successful clusters are often associated with strong leadership, either from 
individuals or institutions.   Industry leaders can be crucial for removing obstacles, 
assisting in enhancing collaboration, developing a vision and acting as 
‘champions’ for the future strategy of the cluster.   Strong civic leadership can 
help to foster a ‘collaborative advantage’ too by raising mutual awareness of local 
strengths and a shared vision for business growth. 
 
Leaders are typically people committed to a local area, perceived as having a high 
degree of influence and able to cultivate interactions between cluster 
stakeholders.    The presence of ‘champions’ in clusters is key. They motivate 
other members and can provide the energy and enthusiasm and continuity to the 
creation process. 
 
Underlying the mobilization task is the concept of Social Capital (see Figure 47).  
Open communication/transparency between the key actors is a building block 
both for such natural processes and for a cluster initiative, as it is essential for 
building trust.        
 
In successful clusters, this task of nurturing trust typically succeeds in broadening 
the number of committed actors and keeping the cluster open, outward-oriented, 
and prone to incorporate more than just a limited group of actors.   This way, the 
contribution of the group becomes much bigger than that of the individual firm, 
with each participant coming out as a winner on balance.  
 
One aspect of this is that the cluster reaches critical mass in knowledge creation 
and uses it more effectively, while managing to avoid self-sufficiency.   However, 
when trust has been achieved, it must still be sustained.    One method of 
sustaining trust is to avoid capitalizing on joint ideas and efforts if they are to the 
detriment or expense of other actors in the group.   In order for trust to be 
sustained, the cluster must achieve a balance of competition and cooperation. 
 
As described in Figure 47, the interaction between social capital and human 
capital is vital, with the two compelled to serve as complementary factors. It is 
through the process of group formation that individual competencies are put to 
use as well as made to grow. 
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Figure 47 
Enabling Successful Collaboration 

 

 
 
All clusters must be business led. This will require business leaders to be 
supportive of the cluster concept, be willing to devote time to develop a collective 
long term cluster vision and an implementation plan.   A vision that focuses on 
innovation and internationalization is a priority.   Business leaders will also need 
to encourage a collaborative culture among businesses and between businesses 
and universities, government and other stakeholders. 
 
To build the cluster’s social capital, and to provide a platform for engaging cluster 
participants, active clusters will typically have a Cluster Facilitation Group whose 
role is to build support for the vision of the cluster and guide its development over 
time.    An organizational identity is essential to launching cluster strategies. This 
may be an existing organization that is already developing a cluster strategy and 
has the support of businesses.   Alternatively, it may be a new organization. 
 
A Cluster Facilitation Group (CFG) is vital for cluster development.  CFG’s attract 
business leaders and provide a forum for businesses and stakeholders to meet. 
The CFG is the appropriate place to develop a cluster vision and implementation 
plan and may even develop into a vehicle through which actual services can be 
provided to cluster participants.   Most importantly, a CFG offers long-term 
continuity and stability, ensuring that the cluster is continually upgraded and 
promoted worldwide. 
 
A CFG also enables the cluster to receive government recognition. Through the 
CFG, governments can develop a partnership with businesses and access 
up-to-date information on the cluster’s needs.   CFGs enable governments to more 
effectively use resources by focusing on overcoming problems as identified by 
CFG business plans. 
 
Collaborative Economics, a Silicon Valley based consultancy firm, recommends a 
multi-phase process for formally initiating a cluster: 



 182

 
• Project initiation: selection of co-chairs and formation of steering group 
• Project research: preparation of background paper and newsletter 
• Project organization: the first major meeting between businesses and 

stakeholders, identifying desired outcomes 
• Meeting 1:  develop the cluster vision, identify required collaborative actions 

and select action teams to develop a concept plan for the cluster 
• Meeting 2:  action teams present draft of preferred concept plan, incorporating 

industry feedback 
• Meeting 3: action teams translate concept plans into funded implementation 

plans 
• Formal Cluster launch. 
 
It can take between six to eight months to establish an operational CFG with 
committed business and civic leaders, a clear vision and an implementation plan. 
Initial cluster scoping reports and action plans are used to identify and initiate 
collaborative activities to overcome supply chain gaps, soft infrastructure gaps, 
gaps in collaborative activities and barriers to the formation, survival and growth 
of enterprises. Investment attraction needs are also identified. 
 
A CFG will accelerate the development of a cluster and drive the ongoing 
upgrading of the cluster. For this reason, a strong and functioning CFG is 
necessary for developing and sustaining successful clusters. 
 
Specific roles to be performed by the Cluster Facilitation Group include: 
• providing guidance and support to cluster members 
• acting as a bridge between the cluster and government 
• developing a cluster communication strategy 
• conducting research (cluster benchmarking and cluster-based programs world 

wide) 
• liaising with Government Departments on cluster related matters 
• developing cluster-specific programs in cooperation with cluster participants, 

public and private sector industry research & development institutions, and 
Government Departments 

• organizing annual cluster conferences to share ideas and experiences 
• monitoring, evaluating and producing an annual report on the performance of 

the cluster 
• arranging for an independent evaluation of the cluster strategy at least every 

few years. 
 
The CFG should identify issues perceived by cluster participants that dissuade 
them from becoming involved in cooperative projects, and from active 
participation in initiatives directed towards bringing together firms for 
collaboration on strategic aspects of their business operations.   Asking 
participants to collaborate also places demands on them, both in terms of effort 
and information sharing.    
 
The CFG must acknowledge that running a firm-to-firm network is a complicated 
and time-consuming task.   It may be that many firms, and particularly SMEs:  
o hesitate to spend time and effort on a network with vaguely defined 

objectives;  
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o fear losing strategic assets and information to other network members, 
especially large firms;  

o are more likely to start with less strategic alliances before entering into 
complicated R&D collaborative efforts. 

 
Recommendation: As outlined in previous sections of this report, in order to 
mobilize support for the ICT cluster within the private sector, it is recommended 
that: 
 
o A Cluster Facilitation Group (CFG), comprising no more than 15 prominent 

individuals, principally from industry, but also academia and government, be 
formed immediately to launch and guide the development of the ICT cluster; 
 

o CAPATEC be reconstituted to become the primary administrative structure of 
the CFG; 
 

o Active members of this CFG be selected on the basis of their leadership 
qualities, with particular emphasis on trust and respect among cluster 
participants, enthusiasm and long-term commitment towards the success of 
the cluster, and influence with key stakeholders; 
 

o The CFG be independent from government; 
 

o The CFG be funded in the amount of US$750,000 for its first year of 
operations; 
 

o The CFG seek continued funding of between US$15 million to US$25 million in 
future strategy periods based upon cluster development needs identified by 
the CFG; 
 

o These funds be provided by cluster participants and a restructured 
Ministerial-level, Government innovation agency (see Collaborative Strategy 
recommendations below); 
  

o The CFG be chartered with completing at least the following tasks within its 
first twelve months of operations: 
� Developing a consensus vision for the ICT cluster, in collaboration with 

cluster participants; 
� Agreeing upon priority cluster programs to be implemented under the ICT 

Strategic Plan (see Collaborative Strategy & Implementation 
recommendations below); 

� Identifying key demand-lead market opportunities upon which the cluster 
will focus its strategic innovation efforts (see Diagnosis recommendations 
below); 

� Identifying the ecosystem of related and supporting firms necessary to 
drive innovation within those markets; 

� Conducting one or more customer-vendor collaboration forums to identify 
overlooked or under-served business needs of customers within the chosen 
market opportunities; 

� Liaise with government to lobby for coordinated inter-departmental policy 
targeting the ICT cluster; 
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� Arranging regular cluster workshops to legitimize collaboration and 
knowledge sharing around specific market opportunities (i.e., not simply 
networking functions); 

� Producing an annual report on the performance of the cluster (see 
Assessment recommendations below). 
 

 
Recommendation: In order to mobilize support for the ICT cluster within the public 
sector, it is recommended that: 
 
o The Ministerial Council on Innovation and The Ministerial Competitiveness 

Council be combined into a single entity; 
 

o This combined entity comprise Ministerial-level representatives from all key 
Ministries impacting Panama’s innovation and competitiveness capabilities; 
 

o To institutionalize the role and importance of ICT innovation nationally, and to 
provide confidence to investors in ICT enterprises, this new entity be enacted 
through legislation that ensures its long-term survival and continuity, free of 
shifting political priorities; 
 

o This new entity be given the authority and budget to design and implement 
coordinated innovation and competitiveness policy at the “whole of 
government”, and in consultation with individual Ministries, at the individual 
Department, level; 
 

o This new entity co-sponsor the ICT cluster initiative in partnership with the 
Cluster Facilitation Group; 
 

o This new entity be chartered with responsibility for; 
� establishing ICT innovation priorities at the Whole-Of-Government level; 
� in partnership with the private sector, raising awareness of the 

contributions of ICT innovation to Panama’s development 
� developing ICT innovation capability; 
� diffusing this capability and knowledge throughout all branches of 

government.   
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STRATEGY RECOMMENDATIONS: DIAGNOSIS 
Identifying and defining the cluster & its strengths and weaknesses 
 
Cluster strategic diagnosis involves analyzing country/cluster strengths and 
weaknesses, identifying potential market opportunities or sector focus, 
identifying how strategic competence and investment can be attracted.   The 
detailed analysis for this diagnosis has been presented in the earlier sections of 
this report on “Competitor Analysis” and “ICT Growth Opportunities”, and “Cluster 
Review and Imperatives”.     At the conclusion of this section, we present insights 
and recommendations drawn from this analysis.    
 
First, however, we present a brief review of characteristics of successful clusters.    
While successful clusters can develop in every sector of the economy and it is 
preferable for governments not to “pick winners”, limited resources and public 
accountability inevitably leads to prioritization. 
 
A number of academics and cluster practitioners have identified factors that 
policymakers need to consider in deciding whether to support a potential cluster: 
• Firm concentration – the concentration of firms in the specific cluster is higher 

than the state or national average 
• Employment concentration – employment concentration in the cluster is higher 

than the state or national average 
• Size of the opportunity – export potential, job generation, number of firms 

involved 
• Quality of infrastructure in place – both physical and ‘soft’ publicly funded 

infrastructure 
• Culture of the cluster – degree of interaction, motivation of stakeholders to 

move forward, networking between firms, membership of associations 
• Business interdependence – how businesses relate in buyer-supplier ‘food 

chain’: as competitors or as partners 
• Export orientation – number of companies selling products or services outside 

the region 
• Significant size or rapid growth – the cluster is a significant size or has an above 

average growth rate or has the potential to grow. 
 
A number of factors can help identify potential clusters with a good opportunity to 
succeed.   Generally, preference should be given to potential clusters that have: 
� a concentration of firms and employment above the national average for a 

specific economic sector 
� industry leaders or local champions are committed to organizing the cluster 
� stakeholders who are motivated to improve the cluster’s performance 
� the industry cluster has long-term economic and job growth potential  
� the cluster has a business culture willing to collaborate with other businesses 

and other support organizations and the potential to benefit from 
collaborative processes 

� the cluster is export oriented and has a strong export capability (preferably 
already exporting) 

� quality infrastructure in place 
� a clear natural advantage. 
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The emphasis should be on supporting potential clusters which are business led, 
have the capacity to grow, are capable of creating employment and have firms and 
stakeholders with a strong motivation to become internationally competitive.  
Active clusters are expected to be export oriented. 
 
Using these criteria, and the data reviewed in previous sections, it is possible to 
identify a number of opportunities that might define the potential scope and 
focus of the ICT cluster within Panama. 
 
Recommendation: It is recommended that the scope and focus of the Panama ICT 
cluster be focused towards market opportunities representing strong potential 
demand, and long-term growth returns for the sector.   Specifically, it is 
recommended that: 
 
o The ICT cluster establish its strategic priorities on the basis of market demand 

rather than resource availability; 
 

o The cluster resist the temptation to build opportunistic (poorly focused, 
reactive) business portfolios, instead identifying and targeting specific pockets 
of high-potential vertical (industry) or horizontal (application or solution) 
demand; 
 

o Due to labor market inefficiencies and the limited pool of qualified technical, 
support, and management talent, the cluster avoid low-cost, high-labor 
intensity, demand opportunities (e.g., outsourced call center/tech. support 
operations), at least until Panama’s human capital stock has reached critical 
mass; 
     

o For the same reason, the cluster should concentrate on demand opportunities 
that require low labor-intensity and that leverage the country’s strong ICT 
infrastructure assets (e.g., outsourced data center operations); 
 

o In line with the transition to a more open and competitive economy, the cluster 
shift the focus of its revenue generating activities away from ICT localization, 
deployment, and integration services towards original R&D, innovation, or 
applications development; 
 

o That this innovation be targeted towards one or more sophisticated, visionary, 
transformational, anchor customers or customer groups; 
 

o Within the public sector, this customer be a public sector organization that is 
motivated to achieve world-class e-government capabilities in both front-end 
and back-end ICT, or is seeking to raise the standards of its ICT procurements;  

 
o Within the private sector, these customers come from the maritime logistics or 

biosciences/bioinformatics sectors (described further below), or other sectors 
which the Government has identified as national development and innovation 
priorities; 
 

o The maritime logistics cluster currently emerging in Panama be considered as 
a high potential anchor customer around which ICT cluster collaboration 
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efforts be focused.   This cluster is likely to create numerous demands for ICT 
solutions enabling: 
� GPS, location-based, tracking and reporting services  
� yield management and capacity utilization services 
� on-line education, training, and certification, services 
� smart card identity and security management services 
� e-commerce (maritime and merchant marine products marketplaces) 
� e-government services (e.g., customs clearance, import-export 

documentation, etc.) 
� inter- and intra-enterprise communication and collaboration     
Locally based ICT suppliers are beginning to develop tailored solutions for this 
industry (e.g., container capacity utilization services), yet the industry would 
appear to be significantly under-served.   Many of the solutions developed for 
this industry could also expect to find markets in similar logistics hubs or 
adjacent industries globally. 
        

o The cluster of bioscience/bioinformatics professionals be considered as an 
additional anchor customer around which an ICT sub-cluster be developed.   
This market opportunity represents a small but potentially unique market for 
a range of focused IT solutions, including data storage solutions, data analysis 
algorithms, simulation tools, virtual collaboration tools, etc., which could 
complement existing simulation capabilities that support planning and 
operations of the Panama Canal Authority. 
   

o Due to the high cost of amortizing R&D costs over a small population, the 
cluster should focus upon identifying and serving global market segments and 
export opportunities; 
 

o These global market segments should reflect niche applications of high growth 
emerging technologies along the current technology hype curve, including, but 
not limited to: 
� Collaboration tools and solutions, including telepresence applications 
� Behavioral Economics 
� Microblogging 
� Green IT 
� Social Computing Platforms 
� Public Virtual Worlds 
� Web 2.0 applications 
� Service-Oriented Business Applications 
� Corporate Blogging 
� Wikis 
� Location Aware Applications 

 
o These emerging technology opportunities be developed in partnership with 

foreign technology firms, or through the direct investment or technology 
transfer into Panama  on the strength of an existing demand cluster (e.g., 
logistics, Green IT); i.e., Panama needs to target the intersection of one or 
more emerging technologies, and one or more sophisticated demand clusters 
that are likely to see real business benefit from the emerging technology, to 
develop unique leading expertise in specific high growth export driven markets. 
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 STRATEGY RECOMMENDATIONS: COLLABORATIVE 
STRATEGY  
Identifying the actions required to promote the development of the 
cluster, in association with the main stakeholders in the cluster 
 
Clustering is a process not a goal.   It is the means, not the end.   As such, cluster 
participants must understand and proactively manage the key factors supporting 
the clustering process, not just the intended outcomes.    
 

Critical Success Factors In Cluster Development  
Reviews of previous studies of cluster development have found the following 
critical success factors impacting cluster development.   Based upon the data 
shown in Figure 48, innovation capability, human capital/skills, and networking 
partnerships, stand out as the dominant drivers of cluster success.    In the 
sections below, we provide recommendations for enhancing each of these factors 
within the Panama ICT cluster: 
 

Figure 48 

 
Source: “A Practical Guide to Cluster Development”, UK Department of Trade & 
Industry 
 

Developing Cluster Networking Capability 
A cluster is a process for bringing together and leveraging the interests, 
capabilities, and resources, of multiple actors around a shared vision.    The range 
of actors is depicted in the Innovation System schematic (Figure 49) below.   
 
Besides governments, organizations such as firms, educational and research 
institutions (colleges and universities), non-profit organizations and trade 
associations all play important roles in cluster development and have a catalytic 
effect on clusters.   Each of the actors at the macro, meso and micro levels must 
commit to a common long-term vision for the development of the cluster and 
must play their appropriate role.  
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In particular: 
National governments are able to: 
• Play a role as ‘broker’, ‘facilitator’, ‘initiator’, ‘participant’ and ‘listener’ to 

engage partners in a productive dialogue and create a sense of urgency to cause 
action. 

• Conduct ongoing cluster assessments to determine their viability and relative 
strength to ensure global competitiveness. 

• Institutionalize cluster upgrading (e.g. restructuring government programs and 
services, diffusing new knowledge, and collecting and disseminating 
data/information by clusters) 

• Directly invest in, and provide investment incentives for technical, physical and 
knowledge infrastructure. 

 
Figure 49 

The Innovation System 

 
 
Local political leaders are able to: 
• Engage with federal, state, provincial and/or regional governments to build a 

competitive local environment. 
• Build/encourage/facilitate local and global partnerships to attract 

knowledge-based firms. 
• Support clusters by promoting their inherent strengths/assets. 
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Business leaders are able to: 
• Lead and participate in the development of cluster strategies. 
• Identify weaknesses and strengths of clusters. 
• Set higher aspirations pursuing global strategies. 
 
Academics are able to: 
• Promote a culture of entrepreneurship among students and professors. 
• Focus on applied research and support the needs of local clusters through 

cluster analysis, training programs, R&D. 
• Meet the technological needs of cluster-based SMEs. 
 
Cluster facilitators are able to: 
• Encourage synergies and build consensus. 
• Maintain the balance of achieving short and long-term benefits. 
• Focus on concrete action plans for cluster specific initiatives. 
 
A more detailed discussion of the role of each primary actor in the system follows. 
 
o Government/policymakers 

Governments may have a broader vision and goals for the cluster than the 
private sector.   In addition, government’s position brings leadership, 
legitimacy and consensus- building assets.   These competencies are most 
important in the initial phase, and at the beginning of the second phase of the 
clustering process.   It becomes government’s role, then, to “see the big 
picture” and provide the macro-level foundations and infrastructure needed to 
support growth and competitiveness.  

 
There are sharp differences between countries in the way that innovation 
policy is designed and implemented, particularly across departments.   In 
“traditional positioning”, the responsibility for innovation policy is placed 
somewhere between the ministries in charge of education, research and 
industry. 
 
A newer, and generally more successful, approach is that of assigning 
“explicit” responsibility for innovation so that it is not dominated by any 
traditional policy domain, but still has sufficient clout to allow for coordinated 
concerns and initiatives across ministries.   This involves bringing together 
different departmental interests, but also allowing for, and orchestrating, the 
impetus of multiple relevant stakeholders.   In the case of an explicit 
responsibility, this task can be assumed “head on” and in a transparent 
manner.  (Please note: this structure is advocated in the above section on 
Mobilization).  
 
The application of different approaches influences the weight attached by 
national governments to different kinds of issues and concerns.   A direct 
influence by the Ministry of Industry, for instance, tends to account for high 
priority on public-private partnership and a greater say by private sector 
interests even in government-led cluster initiatives.   A more active role for the 
Ministry of Finance will account for greater emphasis on indirect, horizontal 
policy instruments rather than public funding or fine-tuning with incubators or 
science parks.  A strong engagement by the Ministry of Education in research 
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and innovation will place priority on basic, rather than applied research, and 
will likewise emphasize longer-term supply-side aspects of human capital 
accumulation rather than the demand side.    
 
Irrespective of the way in which national governments organize the 
cross-cutting horizontal aspect of cluster and innovation policy, priority 
should be placed on designing incentives that encourage systematic learning 
for the different stakeholders and on constructively refining and raising the 
level of their contributions to clusters. 
 
A key risk in government promotion of innovation is that the mere availability 
of public funding will spur some cluster initiatives simply for the purpose of 
gaining access to those funds.   The result may be the rise of “imagined” 
clusters, well-advertised by those who have skills in communicating their need 
for funding and support.   Such programs and efforts come at the expense of 
real, entrepreneurial clusters where participants are tied up in urgent, tangible 
commercial needs. 
 
An additional risk is the instability of government innovation policy.  Private 
actors driving cluster initiatives are seeking a well-grounded message that 
public structures and playing rules will not be altered capriciously, and that 
years of investments and hard work will not be wiped out by political whims or 
outbursts of impatience to change rationale.   It is thus desirable that 
governments formulate clear-cut goals as well as metrics with which to 
measure success and failure, and both communicate and adhere to a 
consistent formula for what can be expected over time.   
 
In principle, this amounts to respecting and backing established clusters in a 
long-term perspective, whilst providing clarity as to when to stop support 
measures that serve a catalytic purpose.  Governments must avoid being 
locked into counterproductive measures and propping-up clusters that are not 
viable. 

 
o International Organizations 

The community of international organizations is more or less active in 
clustering processes, notably in developing countries.   International 
organizations are unlikely to introduce cluster initiatives, but may play an 
important role in the second and third phases of clustering.   Generally, they 
assume a role as facilitator in situations where national governments are 
lacking resources, normally providing financial assistance along with 
assistance in technology diffusion and serving a brokering function (e.g., by 
creating platforms that can link public research actors with business and 
government).  
 
Organizations such as UNIDO and USAID75 work to broker between domestic 
actors, especially for the purpose of supporting global knowledge and 
competitiveness strategies.   Similar efforts can be observed within the EU 
where substantive funds are allocated to regional actors in support of a 
broad-based modernization of infrastructure and involvement in transnational 
R&D cooperation. 
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The impetus of cluster initiatives by international organizations, and also 
supranational contributions such as those of the European Union, exert an 
indirect impact in developing countries and transition economies that goes 
beyond the resources and specific activities involved.   International 
organizations should be aware that initiatives may inadvertently affect 
countries’ own internal governance structures, possibly hindering reforms 
that are needed because their ability to put in place comprehensive cluster or 
innovation policies is reduced.  External meddling may alter delicate domestic 
power balances in unexpected ways.  

 
o Academia 

What is here referred to as Academia (Universities, Public Labs/Research 
Institutes) is generally characterized by in-depth knowledge and analytical 
competencies, coupled with independence and specialized communication 
skills. These competencies put academia in a position to take on supporting 
roles throughout the clustering process: facilitating trust and building social 
capital; anchoring the cluster initiative’s strategic direction and actions with 
proof and analysis; and driving actions (especially in the areas of innovation 
and network creation).    
 
Academia can also play a role in the continuous evaluation of objectives and 
actions, including by challenging the chosen path by re-examining the cluster 
initiative’s direction, actions and results with frequent intervals.    
 
Concerns to be voiced are that academia in many countries has weak 
incentives to engage in commercial undertakings, limited experience of the 
practicalities of entrepreneurship, and is unable to communicate directly to 
parts of the business community.    These limitations hamper the extent to 
which academia can assume a leading role within cluster initiatives.  
 
Furthermore, academia generally lacks the acceptance and legitimacy required 
for that kind of task.  While the contributions of academia nevertheless are 
viewed as important to the reengineered as well as to the organic clustering 
process, fulfilling their potential may hinge on adjustment and the 
accumulation of new skills or functions by academics and universities.   
 
Partly under pressure due to changes in public funding schemes, universities 
worldwide are moving towards adopting a “third mission”, in parallel with the 
historical two of education and research, namely to diffuse technology and 
participate in economic and social development.   These ideas are not really 
new. In the early 20th century, MIT emerged as an entrepreneurial university, 
and is now widely seen as a model for others. The ideas behind science parks 
similarly have their origins in the university world, with the Stanford Research 
Park in California, established in 1951 and the breeding ground out of which 
Silicon Valley grew, regarded as the genesis.    
 
The same applies to business incubators.  In 1942, Student Agencies Inc., 
located in Ithaca, New York, was created to incubate student companies. In 
1946, Massachusetts Institute of Technology (MIT) president Karl Compton 
and other alumni founded the American Research Development (ARD) 
incubator.   The first documented incubator outside of the academic 
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environment was the Batavia Industrial Center (BIC) located in Batavia, New 
York.   However, the extent and pace with which changes are now enacted 
account for an accelerating transformation in many countries. 
 
There are examples where academia has played a key role in cluster processes 
by providing the stimulus for new thinking, and the analytical resolve to 
challenge the status quo.   In Sweden’s Blekinge region, the software cluster 
around the Soft Center Science Park in Ronneby was catalyzed by the entry and 
strength of the Blekinge Institute of Technology in 1989, which co-located with 
private firms in the premises of the science park.   In this case, the university 
continuously introduced new labor with specific skills and provided an 
incubator environment which increased the number of start-ups.  
 
Meanwhile, regional clusterpreneurs were successful in attracting companies 
like Ericsson to the cluster.   Academia’s contribution was crucial for reaching 
the accumulation of a critical mass, in part through achieving the pull-effect 
enabling the attraction of skilled labor to the region. 
 
More recently, the importance of universities and/or research institutes as 
nodes of cluster development has spread to more countries. The most 
dramatic example is that of China where the previously strictly 
government-controlled science and technology system from 1985 was 
subjected to a marked change in both administration and human resource 
management, opening up for the transformation of previous research 
institutes into outright enterprises (Tang, 2003).   Meanwhile, their 
contributions have been underpinned through the ambitious national 
programs for science parks and incubators.  
 
Even though much of the focus, especially in knowledge-intensive clusters, is 
on universities, clusters may benefit from involvement by representatives of 
the K-12 education system.    As an example, firms in the packaging cluster in 
Northern Italy, such as Tetra Pak, emphasize the importance of labor with 
technical skills, although not necessarily a university degree, and with the 
ability to adjust to the needs of special processes.   A cluster may benefit from 
collaboration with K-12 schools that can provide specialization in later years 
by working with regional employers, and thus provide education that is in 
demand.    At the same time, it will be important that skills do not become “too 
limited”, thereby locking workers into jobs and career paths that risk leading 
to a dead end. 

 
o Financial Actors 

Although currently-available data identifies government and industry as the 
main sources of financing for cluster initiatives, their evolution has increased 
the need for financial actors to be involved.    
Financial actors are not likely to launch a cluster initiative, since it does not fit 
within their natural agenda, but the competencies they hold are of great use to 
the clustering process, notably in phases two and three, especially in 
supporting the inner dynamics of the cluster.   
 
Thus, the “risk capital mindset” of venture capitalists can be applied both in 
the identification of clusters meriting investment or prioritization by the public 
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sector, in the establishment of cluster initiatives’ goals/strategies/actions, as 
well as in evaluation of cluster initiatives.   As cluster initiatives mature, a 
measure of success is the start-up of new firms, which is important for 
launching new technologies or addressing new market niches/demands. It is 
at this point in the clustering process (in its re-iterative stage) that the 
engagement of financial institutions is most critical.  
 
Providing seed finance, helping in the initial stages of spin-offs, coordinating 
the set-up of special funds targeted to the specific needs of the cluster are all 
actions that can be launched and coordinated by financial actors. These are, in 
fact, well placed to provide input and judgments on which ideas and 
innovations deserve the support and attention, and could make it the whole 
way towards market introduction. 
 
There are different types of financial actors. Banks, insurance companies, 
public pension funds, investment funds, business angels, venture capitalists, 
etc., all have their objectives and limitations, time lines and preferred 
portfolios.   Institutional investors such as pension funds, banks, and 
insurance companies, may operate through various intermediaries, with some 
funds diverted to venture capital.   While they are generally unwilling to be 
exposed to high risk, their long-term approach coupled with a strong presence 
in local markets and well developed networks make them important players in 
cluster initiatives.  
 
Knowledge of key players in clusters and of their specific competencies 
creates trust and reduces the perception of risk, compared to more distant 
financing structures such as capital markets.   Financial actors are unlikely to 
take the lead, however, or to make strategically decisive contributions.   In 
times of crisis, their risk aversion threatens to make them the “weakest of the 
links”.  
 
This however underscores that their approach and attitude to clusters matter 
greatly.  Professional venture capitalists, on the other hand, are specialized in 
exposure to risk and in resolving principal agent problems.  Venture capitalists 
generally assume active ownership in high-risk ventures.  Venture capital 
funds often contribute funding that is raised from both private and public 
sources.    
 
Furthermore, they can play a vital role in providing the actors in a cluster with 
competencies that are in short supply. While channeling financial resources, 
the real contribution of venture capitalists is human capital, notably in risk 
management complemented by organizational, production, management, 
marketing and/or sales knowledge in the particular niche where they are 
managing risk and business development. 
They can be seen as brokers who are able to match not only the supply of 
finance with the demand of entrepreneurs, but also to add other lacking 
capabilities and networks to the process. 
 
The availability of venture capital is important also because it can reshape the 
way that the public sector engages in handling risk. Venture capitalists are 
instrumental in establishing effective investment syndicates where the public 
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sector can trade its responsibility for supporting high-risk technology against 
co-investments with venture capitalists and other private sources of funding. 
This provides an example of a mechanism where governments are granted a 
set-up that allows for combining public functions in research with the 
efficiency that comes from operating under market conditions and the drive to 
maximize returns on investment. 
 
As part of forming this area, however, there is a definite need for public 
engagement. The provision of adequate seed or “blue sky” capital for early 
stages in the commercialization of new technology is marked by fundamental 
confidence gaps between the actors involved, and without public funding and 
institutional support, a dynamic private market can hardly evolve. In the 
United States, for instance, the public sector played a significant role in the 
early development of the venture capital market, and today it continues to 
provide extensive support for new high-tech firms, as well as offering tax 
incentives for businesses and individuals that donate money for such 
purposes.  
 
At a federal level, the Small Business Innovation Research Program (SBIR) runs 
a series of relevant programs.   Ten federal departments and agencies are 
required by SBIR to reserve a portion of their R&D funds for award to small 
business.   A competition is engineered where the winners are awarded some 
USD 100.000 to help finance companies’ activities for six months. In a second 
competition, stage-one winners can obtain another USD 750.000 in support 
for another 24 months. The experience is also that by winning the first phase 
it becomes easier for a company to attract external funding more generally, 
due to the prestige of having passed a thorough examination. 

 
o “Clusterpreneurs” and “Cluster Engineers” 

Individual effort and initiative is central to clustering.   For successful 
clustering, these individuals may, however, need to combine multiple 
competencies, such as being visionary, facilitative, analytical and excelling in 
networking. A cluster entrepreneur, or clusterpreneur, typically needs to 
encourage synergies and build consensus, maintain the balance of achieving 
short vs. long-term benefits and focus on concrete action plans for specific 
cluster initiatives.  
 
Another role filled by the clusterpreneur is that of cluster engineer.   This 
individual takes on the role of broker – coupling firms with firms, firms with 
universities, government agencies with cluster initiative members on a 
continuous basis.   The qualities of the individual clusterpreneur, including 
his/her inherent competencies, can crucially influence the success of the 
cluster initiative.  
 
Clusters are, like individuals, unique, in part because they build on and extend 
from the particularities and skills of the people that they bring together.   
There is no general pattern as to whether such a person emanates from 
industry, government or academia, nor which or how many  
competencies/roles he or she will have to draw on or perform.    
 
However, a universal prerequisite appears to be that a successful 
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clusterpreneur must know how to appreciate options to expand network 
contacts both within the cluster initiative and externally. It is worth stressing 
that cluster growth and transformation is dependent on constantly looking 
outside the cluster initiative for new risks and opportunities.   
 
The successful “cluster engineer” is normally an actor that can support their 
role with authority.     According to experience, the daily work and leadership 
is most-successfully undertaken by a locally anchored actor.   It appears useful, 
however, for a clusterpreneur to have spent some time outside the cluster and 
thus obtained a broader experience and networks that enable effective 
connections to other regions.  
 
The clusterpreneur is obviously not alone. Various kinds of supporting 
functions need to evolve. Different individuals and organizations hold 
different competencies and their usefulness for the cluster may vary during 
the course of the cluster life cycle.   The Cluster Facilitation Group (CFG) may, 
for example, consist of several diverse actors that can complement each other. 
An individual clusterpreneur may likewise be backed by a group of advisors or 
peers.     
 

o Hybrid or “Glue” Organisations 
Another actor category that cannot easily be included within any of the 
traditional ones outlined above is that of the hybrid organization.   The hybrid 
organizations include incubators (university-industry hybrid), trade 
associations or chambers of commerce (government-industry hybrid), and 
various sorts of government councils e.g. research/science, innovation, etc. 
(comprised of representatives from all three elements of the triple helix).  
 
This group of actors can make contributions in linking and helping to integrate 
the roles and functions of others.   A growing number of hybrid organizations 
are today active in cluster initiatives.   As the spheres of the triple helix 
(government, academia, and industry) become more flexible and overlapping, 
multiple forms of bilateral collaboration develop.   
 
Today, trade associations often adopt a local and cluster-oriented perspective, 
exploring opportunities to encourage cluster development among their 
members. These organizations were originally set up to serve the special 
interest of their group through lobbying and formulating demands on other 
actors and the public, rather than spurring value-enhancing cooperation. They 
may even altogether lack the competencies and mandates to undertake the 
collaborative work required in clusters.  
 
Naturally, there may be changes in set-ups, orientations and competencies. 
Individuals, e.g., in the form of clusterpreneurs, can emerge in or from these 
organizations and drive them to embark on a new course or direction.   In the 
absence of such personal initiative, however, changes tend to be slow in this 
area.      
 

In summary, each of these actors has distinct and specialized  contributions to 
overall cluster development, and without any one of these contributions, cluster 
effectiveness will be compromised.    Cluster policies should try to exploit and 
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promote a division of labor which takes into account the natural roles played by 
actors, including their respective competencies.   It will also be important to 
maintain a sound balance between them, including the presence of appropriate 
checks and balances should things go wrong one way or the other. 
 
An active cluster will thus have in place many forms of collaboration among all 
these actors.   Successful clusters tend to have strongly embedded networks and 
relationship systems. Trust and inter-personal relationships are highly developed, 
providing the cluster with a strong degree of social capital. Developing these 
relationships takes time. Networks may be supported through strong institutional 
structures, or through shared cultural values and a common purpose. 
 
The value of informal networks, based on social relations and even job-moves, is 
that it enables a transfer of knowledge around the cluster. Such ‘untraded’ means 
of information dissemination such as informal collaboration and extensive 
contact networks can create a ‘knowledge community’. 
 
Networking partnerships are linkages designed to increase the efficiencies of 
knowledge exchange among members of different institutions.   Networking 
institutions foster the development and effectiveness of the cluster by: 
 
o Promoting cluster awareness 
o Engaging in dialogue of cluster’s competitive position 
o Monitoring and communicating market and technology trends 
o Developing training and management programs 
o Developing mentoring programs for new firms/business people 
o Participating with government in recruitment efforts 
o Expanding the cluster to include all constituents 
o Linking common assets across clusters 
 
Most clusters will have a variety of network partnerships supporting the cluster: 
 
o International Networks: links with companies overseas helps companies 

within the cluster to expand their markets and global influence, and to learn 
about new products and research.  Links can be formed through: informal 
networking; formal networking; coordination of networking and information 
brokerage by central government and regional actors. 
 

o Networks Beyond the Cluster:  links with other companies, supply chains, 
clusters and sectors on a regional or national basis. This can increase the 
breadth of suppliers and lead to increased technology transfer. Links can be 
formed through: informal networking; formal networking; coordination of 
networking and information brokerage by central government and regional 
actors. 
 

o Non-Profit/University Led: collaboration with voluntary sector organizations 
and universities.   Links with universities provide access to training facilities 
and research programs. 

 
o Trade Associations or Professional Bodies: creating or expanding trade 

associations and professional bodies can help to create more formal networks, 
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facilitate the sharing of best practice and help businesses to influence 
government policy.  

 
o Strategic Alliances/Trade Agreements: establishing alliances between 

business and local and regional government helps provide a strategic 
approach to cluster and regional development. Establishing trade agreements 
between large companies and their suppliers can promote skill and technology 
transfer. 

 
o Company Lead: company-lead networks provide the opportunity for a flagship 

business or anchor tenant in a cluster to lead business associations or 
networks and influence local public policy. 

 
o Centers of Excellence: centers for the research and commercial exploitation 

of new areas of knowledge, involving universities, research institutes and 
business. 

 
o Best Practice Networks:  sharing of best practices between companies via 

networks, workshops or the creation of formal information and measurement 
centers. 
 

o Marketing Networks: marketing or business associations providing 
overarching marketing on behalf of a cluster or sector. 

 
The sharing of knowledge through networks and partnerships can be achieved 
through face-to-face contacts or through remote technologies, such as the web. 
Technology has advanced significantly in this respect and cluster practitioners are 
using interactive cluster portals to facilitate networking, share information about 
the cluster as well as using them for actual business to business interactions. The 
key is that a flow of knowledge occurs and in more sophisticated networks that 
active collaboration is encouraged. 
 
Networks can vary in size from a handful of companies working together on 
collaborative ideas to associations with a hundred or more members. Size is less 
important than the fact that they serve a purpose and there are benefits to 
membership. Some networks are highly specialized whilst others cover many 
different topics.  
 
Communities of Practice 
Cluster networks need to be more than simply opportunities to meet. Networks 
will ideally form ‘communities of practice’, with many such networks present in 
each cluster, associated with different interests. What causes one company or 
interest to join a cluster will not be the same for everyone and their needs are 
likely to shift in time. It is likely that networks will continuously form and reform 
as membership and needs change.    
 
The development of communities of practice can help companies to share ideas, 
trade or innovate with new ideas. They can also operate across clusters (for 
training purposes for instance).    Communities of interest are likely to be a 
feature of clusters of the future and indeed many RDAs and industries are taking 
steps to encourage this process through the creation of virtual enterprise 
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networks or centers of industrial collaboration.  
 
Networking and Institutional Development Policies 
Fostering linkages between the members of a cluster is one of the most important 
elements of any cluster development strategy. In many instances networks are 
formed naturally by cluster-based firms.    This may simply be about bringing 
firms and others together and allowing an internal dynamic to be established, or it 
might involve practical actions to foster collaboration and joint working. This can 
involve developing new institutional structures or formats, which are able to take 
these roles forward. 
  
Often networks form naturally within clusters in response to needs identified by 
member firms, or on the initiative of one or two key individuals. What is critical is 
that all members gain something from their participation. In this respect networks 
tend to work best when they develop organically and from the bottom up. 
 
Networks should not be encouraged for their own sake; they are a means to an 
end and not an end in themselves. Unless they fulfill some need they will not 
survive.   It is ‘networking with a purpose’ that delivers the real benefits in terms 
of cluster success. This is true whether the networks have sought to deliver 
common skills or training needs, joint marketing or R&D. In terms of policy 
intervention care needs to be taken in support of such networks in that there is a 
clear drive to take them forward. If this isn’t present the network will collapse 
soon after the initial intervention. 
 
In considering what types of network are most effective three elements stand out: 
• networks need to be capable of spreading good practice; 
• networks need to extend beyond the cluster; and 
• networks should be international. 
These points link back to concept of ‘networking with a purpose’.   The message 
is that inwardly-focused networking may support the development of a local 
cluster identity but it will not serve as well to boost the competitive position of 
firms within the cluster over the longer-term. 
 
The role of networking bodies 
Institutions such as universities and trade associations can play a key part in 
nurturing the development of the cluster.   In the best cases network 
organizations can facilitate and animate whole cluster development strategies. 
Sector bodies can play a key role in terms of networking and have the advantages 
of being market-led and company focused. However this can mean that other 
dimensions of cluster development can be neglected and practitioners should 
consider whether such bodies are providing a service for members or the sector’s 
needs as a whole – these can be two very different things.    Be aware also that 
sector groups can act as a barrier to cluster development as clusters cut across 
traditional sector definitions – for instance some clusters may be defined by 
common technologies. 
 
At the embryonic stage of the cluster lifecycle the establishment, creation and 
nurturing of networks and partnerships appears important. As the cluster 
matures then ‘networking with a purpose’ becomes more commonplace and 
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encouraging inter-company working (business to business interactions) can be an 
important role for the cluster practitioner. 
 
Given this background, it is now possible to make specific recommendations for 
increasing the level and effectiveness of collaboration within Panama’s ICT 
cluster, as follows: 
 
Recommendations: In order to stimulate and support network partnerships and 
collaboration within the cluster, it is recommended that: 
 
o The CFG assume the roles of strategy champion, primary enabler, and broker, 

within the ICT cluster (facilitating information flows and dialogue between 
stakeholders from government, NGO’s, academia, and industry); 
 

o The CFG acts as sister organization to the Government’s Ministerial-level 
Innovation Office to align policy support and resources at the “Whole of 
Government” level around the goals of the ICT cluster strategy.   The CFG will 
be unable to overcome the structural impediments to an effective cluster 
without the full support of government; 
 

o In this role, the CFG design and implement a range of collaboration initiatives 
that will require cluster participants to go beyond simple networking to active 
collaboration targeting specific actions and opportunities under the cluster 
strategic plan; 
 

o As a first step in this direction, the CFG must immediately engage cluster 
participants to establish consensus on the over-arching strategic priorities for 
the cluster, as outlined in this report; 
 

o Evolving from this discussion, the CFG must engage cluster participants to 
establish a common purpose for future collaboration activities within the 
cluster.   This purpose should center on achieving one or more specific 
objectives of the cluster strategy (e.g., closing the export performance gap), or 
pursuing one or more specific commercial opportunities available to the 
cluster.    Multiple purposes should be pursued in parallel collaboration efforts; 
 

o The CFG liaise with key stakeholders from each of Panama’s three existing 
economic/innovation zones (Howard, the City of Knowledge, and the Colon 
FTZ) to clarify and distinguish their complementary roles and capabilities in 
supporting ICT innovation; 
   

o The CFG liaise with key stakeholders from these entities to establish proactive 
collaboration mechanisms that will produce innovation synergies within and 
among the three zones; 
  

o As part of this discussion, the following two collaboration commitments be 
considered: 
 
� Acting as the geo-physical locus for one or more of the ICT sub-clusters 

(commitment to sponsor a “demonstration project” that shapes and defines 
the ecosystem necessary to support a specific ICT sub-cluster); or, 
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� Act as the “customer solution laboratory” or anchor customer for ICT 

vendors targeting industries and needs represented by organizations 
located within the cluster (commitment to serve as a collaborative 
“proof-of-concept” or “alpha customer” test market for new ICT solutions 
developed within Panama). 
     

o In conjunction with this task, the CFG liaise with stakeholders from the City of 
Knowledge, and the Howard Project, to: 
� Facilitate a systematic review of the potential vertical, horizontal, and 

geographic, market opportunities around which to focus the innovation 
efforts of the ICT cluster.   Suggestions for such markets are provided 
below; 

� Identify anchor customers within those markets that have the potential to 
drive innovation within the ICT cluster; 

� Engage those customers together with ICT vendors in one or more forums 
to identify under-served or overlooked ICT/business needs for which 
solutions will be collaboratively developed and jointly funded; 

� Identify the mix of solutions (original innovation or application activities), 
and related and supporting industries (the innovation ecosystem), that will 
effectively address these needs, and support the cross-fertilization 
necessary to drive innovation within the cluster. 
 

o The CFG liaise with the City of Knowledge to extend its “new business 
facilitation” capabilities to provide access to start-up/venture capital financing, 
and management expertise, two critical aspects of successful early stage 
evolution of new businesses;  
 

o In conjunction with this effort, CFG establish and coordinate a network of 
business mentors to assist entrepreneurs wishing to establish new ICT 
businesses; 
 

o To effectively align the ICT sector around the needs of specific vertical or 
horizontal markets, the CFG should liaise with, or support the development of, 
industry-specific professional associations in chosen target markets (e.g., 
maritime logistics, biosciences, agriculture); 
 

o To support this effort, the CFG create industry-specific “customer experience 
architectures (cross-company teams)” that align the discovery, design, and 
support capabilities of ICT cluster participants around the needs of customers 
in targeted industries.  
 

o To encourage the development of an export orientation within the ICT cluster, 
the CFG facilitate a review of emerging global technology opportunities, to 
serve as the basis for collaboration with foreign technology developers, and/or 
for attracting direct investment into the target technology within Panama on 
the strength of an existing demand cluster (e.g., logistics, Green IT); 
 

o In conjunction with this task, the CFG facilitate the formation of partnerships 
between local ICT cluster participants and foreign developers of such 
emerging technology solutions, to undertake learning and co-development 
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activities within specific market opportunities.  
 

o More broadly, in collaboration with government agencies, universities, 
professional bodies, and NGO’s, the CFG facilitate the formation and 
leveraging of international networks which support global knowledge transfer, 
technology transfer, and competitiveness strategies, for the cluster.   
 

o In order to encourage the free flow of (confidential) information among cluster 
participants, the CFG must liaise with its sister organization within 
Government to establish a stable legal framework that ensures the recognition 
and protection of intellectual property. 

  
 

Developing Cluster Human Capital 
There is a consensus across the literature that successful clusters are those that 
been able to access and nurture a strong skills base, both in terms of higher level 
and management skills and a suitably qualified labor force more generally. This is 
seen as a key factor in attracting and retaining companies as well as contributing 
to the successful development of companies within a cluster. The quality and 
quantity of the available labor force is thus a critical component in the 
development of successful clusters. 
 
The skills mix and composition is important.   Successful clusters require a range 
of appropriate skills and abilities. The sorts of business skills that are sought 
within successful clusters included those associated with global businesses such 
as strategic management skills for business leaders, entrepreneurship for 
graduates, management and production techniques, leadership skills, 
mentoring/coaching and personal development skills. 
 
Demand and supply side considerations 
The quality and availability of training can also be a factor contributing to the 
development of successful clusters. This can apply to the existing workforce as 
well as to new and potential entrants to the labor market. The capacity of the 
available training infrastructure to respond to employer needs and provide 
relevant training is a key factor.   The cluster can have an influence on the provider 
side in terms of encouraging appropriate provision that is flexible and meets with 
the needs of employers. 
 
Clusters offer opportunities for focusing human resource development provision 
in ways that are particularly beneficial for firm development. This may be through 
the provision of specialist advice, guidance and information services (for 
individuals and companies), grants/support for training for companies, or 
through the development of specialist centers for delivering training and 
development activities. Cluster managers should engage with local business 
leaders, education providers and their Learning and Skills Council(s) in the 
development of effective skills policies. 
 
When developing activities in this area, practitioners should take every 
opportunity to draw different companies and groups of employees together 
through promoting joint provision of training solutions. This will both support the 
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development of networks themselves and contribute to the development of 
communities of practice or purposeful alliances.   Many practitioners and authors 
highlight the importance of higher education and business.    Creating strong 
links between Higher Education Institutions (HEIs) and businesses is an essential 
part of improving economic performance, and HEIs have an increasingly 
important role to play in increasing the competitiveness of regional economies. 
 
Training for new entrants 
A focus on new entrants to the labor force can prove positive in stimulating 
interest in a particular cluster. This may be particularly appropriate for mature 
clusters that are finding it difficult to attract labor. Interventions targeting youth 
(apprenticeships) and educational (including HE and FE) awareness schemes 
(employer schools links, schools initiatives (science education and technical skills 
projects), graduate fairs or other graduate retention measures (such as 
placements) can all be appropriate. 
 
Young people’s high-level qualifications may mask poor communication, 
teamwork and problem-solving skills23, reinforcing the need to improve the links 
between work and training. Common examples include employers and education 
providers working together to develop curricula and courses involving industry 
placements. 
 
Training for re-entrants 
Support for re-entrants to the labor force and those currently out of work may also 
assist in broadening the available labor force. Interventions can include training 
schemes for the unemployed that specifically focus on opportunities in identified 
clusters. Interventions in this area may combine social inclusion and cluster 
development objectives.  
 
Broadening the skills base 
A cluster may require a broader or deeper skills base than is currently present. 
Interventions may focus on ongoing skills development raising skill levels of 
existing employees through lifelong learning (including keys skills), transferable 
skills and employee development initiatives. ICT/e-commerce training for on-line 
booking was common within the service sector whilst CAD training and lean 
manufacturing techniques have commonly been promoted in manufacturing 
based clusters. Again having employers at the heart of these initiatives can help to 
give them credibility within the sector.  
 
Management development 
Skills development should also consider the needs of managers and owners 
within a cluster. Strategic management skills for business leaders, 
entrepreneurship for graduates, training in management and production 
techniques and in leadership skills have all proved successful in promoting 
company development. These skills are especially useful when they are tailored to 
a particular cluster’s needs. 
 
Developing skills centers 
In some clusters there is a pressure to develop new training infrastructure, 
through which appropriate training can be delivered.   This is not essential, 
existing infrastructure may simply need to be redirected, but it can provide a 
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valuable focus. In North Carolina the Hosiery Technology Centre is located at the 
Catawba Valley Community College, but is independent of the state college 
system.     Rosenfeld reports that it successfully trains production workers and 
repair people, educates mill managers and facilitates inter-firm collaboration26. 
A specialist center need not be a physical building but could be a virtual centre 
that organizes individuals and teams from various educational institutions to 
support the needs of identified clusters.  
 
Key characteristics of skills centers which are associated with cluster development 
include:  
 
• Cluster-based not technology based 
• Emphasize industry specific knowledge 
• Provides crucial links to industry associations 
• Uses business, not equipment, as its context 
• Functions as an information repository and information portal 
• Focuses upon staff and curricula, not bricks and mortar 
• Shares curricula and information region-wide and trains faculty from other 

places 
• Has lead responsibility for cluster needs assessments 
• Works with cluster associations on skill standards and certification 
• Provides out-reach to socially excluded populations 
 
Skills development and initiatives for new entrants to a cluster can be a valuable 
component in supporting the development of embryonic clusters.    Nevertheless, 
there is evidence that skill shortages can occur at all stages of the cluster lifecycle. 
However, the mechanism chosen to support skills development may change over 
the cycle. 
 
Given this background, it is now possible to make specific recommendations for 
increasing the quality of human capital within the Panama ICT cluster, as follows: 
 
Recommendations: In order to build the required human capital to support a 
“World-Class Entrepreneurial ICT Cluster” in Panama, it is recommended that: 
 
o The ICT cluster target a critical mass of 25,000 ICT workers within five years 

from the commencement of the strategic plan.   This represents an 
approximate doubling of the current labor pool of the ICT sector;  
 

o Due to a small current labor pool and relatively weak labor market efficiencies 
in Panama, the ICT cluster should avoid sectors of the ICT industry that are 
reliant on low-cost, labor-intensive, operations.   Panama faces significant 
weaknesses compared to other ICT clusters in terms of its low quality and 
experience in managing remote services operations, labor force availability, 
skills availability, English language proficiency, and attrition risk 
 

o Instead, the cluster should target sectors of the ICT industry that involve 
higher value-added, knowledge-based, innovation-centric, ICT solutions and 
services.   These higher-order, knowledge-based, specialized, advantages (e.g., 
Sarbanes Oxley compliance), are more sustainable, and are targeted at 
(business) customers with a willingness to pay for such knowledge; 
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o In order to meet the requirements of these sectors, the cluster must 

significantly improve the overall level of training and capability of its labor 
pool.    At least fifty percent of these workers should hold at least a four year 
degree in engineering, science & technology, or business & management, from 
a respected tertiary institution; 
 

o In order to achieve this growth, the cluster must implement a two-track 
strategy: 
(i) Realign and accelerate education programs within Panama around the 

needs of the ICT cluster; 
(ii) Launch an aggressive inbound migration program for qualified ICT 

workers.  
 

o Realigning and accelerating education programs within Panama around the 
needs of the ICT cluster will require the following actions: 
� Significantly expanding the pool of graduates proficient in English; 
� Increasing the pool of both base and applied science and technology skills;  
� Raising general awareness (at every level of education) of the importance 

of innovation and entrepreneurship to Panama’s long-term welfare and 
economic development; 

� Raising the awareness of professional and career opportunities within ICT 
(starting at the high school level in conjunction with firms from the ICT 
industry (e.g., HP) to raise the awareness of ICT career options); 

� Increasing the general base of scientific and technical skills within Panama; 
� Aligning, in collaboration with firms in the ICT industry, specific vocational 

technical training to the needs of anchor sectors or employers within the 
ICT sector; 

� Increasing the general base of customer service skills to serve not only the 
ICT sector but also Panama’s growing tourism, hospitality, banking, and 
other service industries; 

� Significantly increasing the quality of management education (including 
business case analysis) to support the ICT sector (please see further 
discussion below). 

� Increasing the rate of graduating students through additional scholarships 
and grants, increased instructional capacity within existing Panama 
universities, and new or expanded partnerships with local, regional, or 
global institutions; 

� Increasing the level of private sector, industry-based, training and 
development programs; 

� Expanded technology vocational training and opportunities; 
� Accelerating the rate of assimilation of returning foreign-trained students 

into industry, or joint academia-industry, positions; 
� Increasing the level of university-industry research collaboration; 

 
o Launching an aggressive inbound migration program for qualified ICT 

workers will require the following actions: 
� Creating a supportive social and political environment that favors the 

importation of skilled labor into the ICT sector (i.e., raising awareness of 
the global competition for skilled ICT talent); 

� Securing the physical and social infrastructure to accommodate large 
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numbers of immigrant ICT workers; 
� Expanding the non-discrimination employment provisions of the “National 

Plan for Science and Technology Innovation” to extend to all ICT firms in 
Panama, not just those located within the City of Knowledge; 

� Relaxing other restrictive provisions of Panama’s labor market, and 
generally increasing labor market efficiency; 

� Creating a vibrant ICT labor market; 
� Increasing incentives for inbound migration to Panama, including 

fast-track immigration procedures for skilled ICT workers;  
 

o Panama must urgently balance its investments into core science and 
technology training with similar investments into management education and 
entrepreneurship skills development.   Data highlight the poor quality of 
management schools as a critical weaknesses in Panama’s entrepreneurial 
readiness; 
 

o Using schemes similar to those currently supporting core science and 
technology innovation, support is needed for:  
� sponsorship of tertiary studies at leading international management 

education institutions, especially those with specialist degree programs in 
the management of innovation and entrepreneurship (e.g., the Lester 
Center for Entrepreneurship and Innovation, and the Center for 
Management of Technology at the Haas School of Business, UC Berkeley, 
MIT); 

� partnerships and alliances with internationally renowned or regional 
management education institutions and professional bodies (e.g., INCAI, 
IESA) to provide in-country training in business strategy and planning for 
ICT start-ups, especially: 
♦  Targeted technical and vocational competencies required by specific 

vertical or horizontal market segments (e.g., University Latina, 
INADEH, Singapore Aerospace Technologies, UT Dallas, etc.); 

♦  Quality of innovation management and entrepreneurship generally 
(e.g., UC Berkeley, MIT, Stevens Institute of Technology, etc.);  

♦  Customer service skills and mind-sets (e.g., Center for Services 
Leadership at the University of Arizona) 

 
o The CFG must advocate for more flexible labor conditions for off-shore MNC’s 

and new start-up enterprises within the ICT sector.   Labor policy needs to be 
coordinated with both Immigration and Tax Policy to ensure a reliable flow of 
global ICT talent into Panama, regardless of employer status. 
 

o In the medium term, the cluster needs to improve its ability to match the 
capabilities of existing talent to pockets of demand with the highest fit for this 
talent; i.e., to more effectively identify niches of market demand within the ICT 
sector that offer the highest leveraging of existing ICT talent; 
 

o One model to achieve this for the cluster to build and manage a distributed 
regional network of specialized ICT capabilities to serve the needs of locally 
based ICT customers.    This model would identify both the large-scale, low-cost, 
labor needs of key Panamanian ICT customers, as well as their 
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knowledge-intensive, specialized needs, and then build a regional network of 
inputs from other countries within the Latin American region to satisfy these 
requirements (e.g., specialized talent in Colombia and Argentina; and large 
scale, low-cost labor in Nicaragua, Dominican Republic, Philippines, India, etc.)      
Under this model, Panama would become the coordinator of a network of 
specialized ICT capabilities, distributed globally.    If Panama fails to provide 
this global leveraging, ICT customers will likely put in place such structures 
themselves, thereby denying Panama a major value-adding opportunity within 
the ICT sector.    

 

Developing Cluster Innovation Capacity 
The evidence shows that product development and well-developed research 
structures, together with other forms of innovation, are vital for a dynamic cluster.    
Innovation maintains the cluster at the forefront of the market whilst a strong R&D 
base can provide the ideas and products for future development. The promotion 
of innovation and R&D are two separate activities, although inter-related.  
 
Innovation generally refers to product or process development while R&D refers to 
the development of new knowledge.   In the best cases successful innovation is 
the outcome of the R&D process.   Innovation can be incremental, as existing 
products and processes are gradually built upon, or may be more radical, with the 
introduction of a wholly new product or approach.   
 
Successful clusters are inherently innovative and practitioners can support the 
innovation process through encouraging networking and the sharing of ideas.   
The inner dynamics of an innovation cluster can be depicted as follows: 

 
Figure 50 

Innovation Cluster Dynamics 
 

 
Source: IKED 

 
New firm creation and technological diversification 
Many innovations originate in existing firms and serve to improve efficiency in 
business and production routines.  Yet, some do not fit the core business of 
existing firms.   Entrepreneurs, vital for exploring alternative routes to 
commercialization, may exploit existing technology that flows from R&D results 
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in established firms or from universities, and establish new firms through 
start-ups.  
 
Although dependent on complementary actors and functions, the inherent 
qualities of entrepreneurs are needed to propel the dynamics of innovative 
clusters. Spin-offs may or may not be promoted by the established firms. Firms 
may perceive benefits from testing untried potential opportunities and the 
emergence of prospective future partners, but also fear the loss of competence 
and the emergence of future competitors. Some new firms take the form of joint 
ventures and may be partly supported, and controlled, by established firms. 
 
Inter-actor network creation 
This refers to the process of diffusing information and knowledge in the cluster as 
well as importing it from elsewhere.    Cluster Facilitation Groups (GFC’s), 
technology centers, NGOs or industry councils may play a vital role for this 
function.   At the same time, firms’ own capabilities, including internal R&D, 
matter greatly for their capacity to source and exploit external technology for 
innovation (Andersson, 1998b; Cassiman and Veugelers, 2002). The recent 
expansion and deepening of various kinds of R&D cooperation, between firms as 
well as between firms and universities or public laboratories, has served to raise 
firms’ ability both to develop and to source technology (Sachwald, 1998). 
 
An innovative cluster continuously re-generates internal networks at the same 
time as it develops new external linkages. There is an on-going dynamic change. 
Individual companies can meet in best-of-breed arrangements, joining temporary 
projects or inter-firm networks for pooling of resources.    By operating in virtual 
organizations, for example, SMEs may be able to concentrate more effectively on 
core competencies to achieve individual excellence in specific niches, capitalizing 
from specialization in their own unit as well as economies of scale at the level of 
the network (Riemer and Klein, 2003).   The flexible combination of individual 
competencies may also enable rapid adjustments to changes in market conditions 
(Goldman et al., 1995; Miles and Snow, 1986). 
 
Cluster formation.  
Broadly speaking, this is an analytical and cooperative process. Through a formal 
or informal cluster initiative, the cluster is given a common direction and inner 
stability. Where the process is formal, a vision and a long-term strategy may be 
advanced through networking and collaboration, possibly supported by 
evaluations that serve to inspire continuous improvements throughout the cluster 
life cycle. 
 
There are a number of ways in which cluster participants can foster the level of 
innovation within the cluster: 
 
o Catalysts for research and innovation 

Research institutes including universities, non-profit foundations and 
for-profit R&D can play an important role as catalysts for research and 
innovation. They can be the base for developing new ideas and applications 
but can also play a critical role in nurturing high technology 
entrepreneurialism. In this respect, public and private research facilities can 
be key drivers within the cluster. 
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The role of research institutes as drivers of cluster development has been 
emphasized by the experiences of places like Silicon Valley in the USA and 
Cambridge in the UK where universities have been important components in 
the development of the cluster. In the Cambridge cluster estimates of the 
proportion of new firms that have spun out of the university are up to 31% of 
new firms. 42 out of 50 firms in one survey reported free technological advice 
from University based staff, through formal or informal networks, with 14 
reporting these as critical to the success of the firm. 

 
But a university base is neither necessary nor sufficient.   R&D institutions are 
not essential for strong and successful clusters. There are numerous examples 
of clusters that perform strongly and are highly innovative but have no base in 
R&D. 

 
o Innovation and Research and Development Policies 

Support for R&D can take many forms, including the use of R&D tax credits 
(rarely cluster specific), funding for basic or applied research, technology 
transfer schemes, the development of specialized research facilities or simply 
supporting the development of research networks, linking firms, research 
institutes and other interested parties together.   It is important that the role of 
R&D activity is viewed in the context of the cluster as a whole and that an 
integrated strategy that includes this element is developed around the cluster. 
Encouraging multi-firm networks can be crucial elements in this regard. 

 
o Promoting R&D and innovation through research infrastructure  

The establishment of science and technology parks to attract research 
orientated businesses is a common feature in many innovative clusters (e.g., 
Research Triangle Park in North Carolina).  Of course sometimes it is not 
sufficient to simply establish a science or technology park. To promote 
research and innovation there must exist strong linkages between researchers 
and local firms. Many organizations now provide an integrated support service 
for firms that wish to make use of it, nurturing small firms, acting as 
technology transfer bodies and promoting university-firm linkages. 

 
University research laboratories can provide a fertile source of technology and 
expertise for industry. Unlocking this potential can be a challenge. As a result 
many universities have established Industry Liaison Offices who undertake 
audits of potential commercial applications within their departments and 
simplify the commercialization process.    In some circumstances, barriers to 
commercializing research are more fundamental and may need national 
action. In France, for example, researchers were prevented from establishing 
businesses whilst they held public research posts. This reduced the number of 
researchers willing to try to commercialize their ideas. New legislation was 
introduced in 1999 to overcome this barrier and researchers in fields such as 
biotechnology now have the right to establish profit making businesses whilst 
retaining their research posts for up to six years. 

 
o Promoting technology transfer 

Many networks and intervention systems are designed to encourage 
technology transfer. Mention has already been made of the dissemination or 
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multi-firm participation requirements of some grant regimes.   Institutional 
structures have also been established to promote technology transfer through 
formal or informal means. Perhaps the most well-known example of 
institutions that promote technology transfer is the Steinbeis-Stiftung in 
Germany. 

 
Collaboration is the Key 
When supporting innovation and R&D, practitioners should avoid promoting 
activities within a single company or institution if they are aiming to strengthen 
the cluster. This is unlikely to provide benefits to the wider cluster or support the 
development of the cluster itself.   Instead practitioners should take every 
opportunity to promote joint working and the sharing of information, such as 
through joint research projects, so contributing to the development of networks 
with a purpose.  
 
Competition is the Driver 
Clusters may develop where the presence of key customers stimulates the 
development of, and competitive advantages amongst, suppliers. Competition 
can inspire, motivate and stimulate a culture of innovation within successful 
clusters. In areas of intense competition rapid product development, new start-up 
firms and spin-off technologies can flourish supporting the development of 
dynamic clusters.  
 
Competition need not preclude collaboration and firms can, and do, actively 
engage in both.   Competition may be stimulated directly through policy favoring 
an open economy or specific cluster, or it may be a by-product of interventions 
adopted for other objectives.   Regardless, the key is to understand that clusters 
thrive on competition and that dynamic clusters with a turn-over of businesses 
may be the stronger in the long-term. 
 
Innovation and Cluster Lifecycles 
New ideas need to permeate throughout the lifecycle. For instance reinvention 
and innovation policy is a critical part of many declining clusters. Support for 
product and process improvements would appear to be important for established 
and mature clusters as well as supporting SMEs to prepare for new markets. 
 
Given this background, it is now possible to make specific recommendations for 
enhancing the level of innovation capability within the Panama ICT cluster, as 
follows: 
 
Recommendations: In order to build the required level of innovation capability to 
support a “World-Class Entrepreneurial ICT Cluster” in Panama, it is 
recommended that: 
 
o The CFG work with other actors in the ICT cluster to significantly increase both 

the motivation, and the capability, of firms to undertake market-relevant 
innovation; 
 

o  Increasing the motivation of firms within the cluster to innovate will require 
the following actions: 
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� Raising awareness of, and improving general attitudes towards, innovation 
and its role in economic and social development; 

� Accelerating the transition to an open competitive economy; 
� Lowering the perceived costs of innovation and increasing direct  incentives 

to innovate; 
� Liberalizing and streamlining the employment environment and labor 

practices to create free movement of human capital and knowledge; 
� Realigning prevailing management culture, practices, and incentives to 

reward innovation and entrepreneurship over imitation and 
implementation; 

� Increasing tolerance for risk taking and failure; 
� Facilitating new business formation; 
� Increasing the level of competitive intensity within the ICT cluster, 

including the basis of rivalry (imitation versus innovation) 
� Increasing the level of demand intensity, including the level of customer 

sophistication 
 
o Increasing the capability of firms within the cluster to innovate will require the 

following actions: 
� Improving the scope and quality of basic research and development skills 
� Improving the scope and quality of business strategy and commercial skills 
� Improving the scope and quality of operational execution skills 
� Improving the scope and quality of physical and support infrastructure 
� Improving the scope and quality of related and supporting industries 

(business ecosystem)  
� Increasing the availability of risk capital 
� Creating a regulatory environment that encourages innovation and favors 

new business formation 
 
Specific recommendations for removing barriers to innovation, and creating a 
supportive innovation culture within the ICT cluster, are as follows: 
 
o In order to achieve “World-Class” status, Panama will need to restore public 

sector financial incentives for R&D investments to globally competitive levels.  
This will include a range of tax-based incentives for investments in R&D and 
innovation skill development, as well as direct subsidies for innovation in the 
ICT sector allowable under the framework of the WTO.  
 

o To encourage higher levels of private-sector funded innovation, the level of 
competitiveness within Panama generally, and the ICT sector specifically, must 
be increased.   There is currently wide-spread consensus at the policy level in 
favor of Panama’s transition to an open economy.   This transition needs to be 
encouraged and accelerated through: 
� removal of barriers to entry and exit of competitors within the ICT sector, 

including foreign entrants; 
� proactive efforts to attract new entrants into the sector; 
� identifying and targeting sophisticated and knowledgeable lead user 

customers who are able to articulate user requirements and collaborate on 
solution development; 

� efficient (streamlined) environment and processes to encourage 
entrepreneurship and  new business formation; 
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� proactive efforts to attract talent skilled in original innovation into the ICT 
sector, including initiatives to accelerate inbound global migration of ICT 
talent into Panama;  

� long-term reforms to education programs to raise awareness of the value 
of open-market reforms; 

� reducing dependence on Panama’s tax free trading/commerce 
infrastructure (and the focus on organizational efficiency and large 
transaction volumes), towards a “differentiation-oriented business culture 
that emphasizes market creation through innovation and risk-taking.   

 
o To encourage higher levels of entrepreneurship and new business formation, 

Panama needs to significantly reduce or eliminate structural impediments in 
the level of government bureaucracy, corruption, restrictive labor regulations, 
inadequately educated workforce, and policy instability associated with ICT 
business activities.   This will require: 
� accelerating the roll-out of both front-office and back office ICT 

applications within government to streamline government bureaucracy; 
� a stable and enduring government commitment to the ICT cluster strategy 

that provides investors into ICT with a predictable environment in which to 
make their long-run investment decisions.    Unpredictable investment and 
policy environments are not conducive to attracting sustainable growth 
within the ICT sector.   
  

o As alluded to in the recommendations on human capital, in order to improve 
the rate of successful new business formation, the level of entrepreneurial 
know-how, Panama will need to raise its investment in formal training and 
development of entrepreneurial capability.    Entrepreneurial skills needed for 
preparing a start-up differ from those required for navigating a company in a 
growth phase, which in turn may differ from the entrepreneurial competencies 
necessary for managing a medium-sized firm.   These skills need to be 
inculcated within the entrepreneurial culture of the ICT cluster.  

 
Demand Generation Initiatives:  
 
o The key to market-relevant innovation is deep customer intimacy within 

chosen market segments.  Customer intimacy is the ability to identify 
over-looked or under-served needs within a market, and the collaborative 
development of solutions that address these needs.    This is a core customer 
engagement and discovery skill, which currently appears lagging among ICT 
firms and needs to be developed or diffused within the ICT cluster. 

 
o The strategic demand-generation efforts of firms within the ICT cluster needs 

to be realigned.   Currently, many firms in the sector focus heavily upon 
helping customers leverage their legacy ICT systems to maximize efficiency.   
To stimulate innovation, the demand generation and positioning efforts of 
these firms needs to emphasize helping customers to achieve organizational 
transformation through the use of innovative ICT applications. 
 

o ICT firms need to identify and engage lead customers: one or more public or 
private sector visionary anchor customers who are seeking to develop 
innovative ICT solutions to achieve organizational transformation and 
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leadership reputation.   ICT vendors need to collaborate with these customers 
to identify overlooked or underserved innovation opportunities and jointly 
develop solutions that address these needs.   If these customers cannot be 
found within Panama, then ICT vendors must identify them globally.    
 

o Government remains a large and potentially valuable anchor partner to drive 
innovation within the ICT sector.  However, the effort to e-enable government 
in Panama has met with mixed success.   To fulfill this role, government will 
need to more uniformly embrace the vision of a network-ready government, 
with performance contracts holding all agency or department heads for 
achieving network-ready milestones within agreed timeframes.   
 

o In addition, government needs to identify and actively support one or more 
agencies or departments to serve as lead users within government, which have 
the skills and motivation to serve as visionary “proof-of-concept” organizations 
for demonstrating the potential of ICT-driven innovation in reforming 
government efficiency and effectiveness, and in supporting the government’s 
sector development policies in biosciences, tourism, and agriculture. 

 
Seed Capital Access: 
o Current success rates in applications for seed capital are very low (around 

1:100).   This suggests effective capital scarcity for new business formation or 
innovation within Panama.   To stimulate innovation, therefore, Panama will 
need to either: 
� adopt lower thresholds for approvals of grant/seed capital applications (to 

encourage an entrepreneurial mind-set which rewards risk-taking and 
tolerates short-term loss, and to build a more diversified portfolio of seed 
capital investments), or  

� provide greater assistance (e.g. mentoring in business case analysis) to 
improve the strength and quality of grant/seed capital proposals. 

 
Venture Capital Access:  
o Panama ICT firms currently face two impediments to accessing growth capital: 

a focus on traditional asset based lending, and lack of liquidity for venture 
capital investments. 
 

o To encourage a critical mass of venture capital to support new business 
growth within the ICT cluster, Panama will need to: 
�  adopt incentives that encourage cash-flow lending based upon valuations 

of cash flows and intellectual property assets, as well as develop an active 
market for trading in the shares of newly listed ICT companies (i.e., 
increase liquidity). 

 
Export & FDI Initiatives: 
o To achieve “World Class ICT Cluster” status, Panama’s ICT sector must 

dramatically improve its export capability.   Export performance shows the 
highest gap among all drivers of Panama’s network readiness global 
competitiveness.    
 

o This will require ICT firms to focus their search for ICT market opportunities 
globally; i.e., must begin to identify market opportunities comprising large 
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pools of customers distributed globally (global business segments 
representing customers in different country or regional markets tied together 
by a common customer need and value proposition).  This is necessary to 
offset the perceived high costs of R&D expenditures which currently must be 
amortized over a small domestic population; 
 

o Identifying and targeting such global business segments will be critical to 
efficiently amortizing large scale R&D investments.   ICT firms will need to 
acquire skill in identifying and prioritizing these global demand pockets; 
 

o A coordinated export policy for the ICT cluster will be essential.    Export 
development initiatives for the sector are currently negligible.     
 

o The role of financial incentives available to firms within the Colon FTZ, the 
Howard Project, and the City Of Knowledge, needs to be reviewed.  To the 
extent companies located in these zones are seeking principally a financially 
efficient means of providing services from within Panama (e.g., call center 
support, data center operations), their contribution to original innovation is 
likely to be limited.   These incentives need to be more heavily aligned to R&D 
and innovation undertakings by firms located within these zones. 
 

o Overall, there is a need to integrate the Colon FTZ with a coordinated export 
development strategy aimed at building a sustainable export capability within 
the ICT sector.    Consistent with this objective, there appears to be significant 
potential to broaden the number of Free Trade Agreements specifically 
targeting ICT exports from Panama. 
 

o In order to develop a sustainable export base, the ICT cluster will require: 
���� access to a portfolio of globally competitive ICT solutions 
���� competency in export planning, including skills in international 

opportunity identification, market selection and entry strategy, and global 
positioning and brand building 

���� a robust go-to-market infrastructure to support the deployment of ICT 
solutions globally  

 
o It is unlikely Panama will achieve critical mass in export capability in the 

short-term.    However, there is an urgent need to begin developing this 
capability from the earliest stages of cluster development.   This will require 
ICT firms to consider the requirements of global customers early in the design 
of their business and product development strategies.   Designing solutions 
that explicitly target export success (even if originating in response to local 
demand), will prove more effective than trying to retrofit local solutions to 
global business segments “after the fact”.    

 
o Opportunities for increasing the effectiveness of export policy targeted to the 

ICT sector, including: 
� Development of a “Brand Panama” differentiation and global positioning 

strategy that articulates the unique capabilities and solutions of the sector; 
� Creation of a pool of vertical (industry) specialists within the Ministry’s 

export facilitation office, who are able to identify and promote trade and 
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investment opportunities globally for the ICT sector; 
� Subsidized bi-directional trade missions aimed at identifying global market 

opportunities for the ICT sector, or opportunities for inbound technology 
transfer that ultimately drive a sustainable export capability for the ICT 
sector; 

� Financial and other support programs that offset the development of 
solutions and business plans targeting the export sector.     
 

o In terms of inwards FDI that might support innovation and technology transfer, 
Panama needs to address a number of structural inhibitors that offset its 
attraction advantages, including: 
� lack of large, single-site, real estate facilities 
� small pool of technically qualified personnel 
� small pool of English proficient personnel 
� lack of management talent 
� lack of familiarity with the technical solutions and platforms of the foreign 

investor 
� rigid labor laws 
� complexities of dealing with multiple agencies and departments of 

government (i.e., a lack of a unified mechanism for interacting with 
government); 

� difficult contract negotiations or unfulfilled contract understandings 
� failure to deliver promised assets or approvals, such as physical space, 

training infrastructure, etc. 
 

o There is a risk that the fiscal and other incentives Panama has made available 
to foreign ICT firms has created a level of demand that is unable to be met with 
the existing productive capacity within Panama; i.e., demand for qualified 
labor and other resources has outstripped supply.     
 
This creates a reputation risk for Panama, since firms who find they are 
unable to fulfill their local operational plans within Panama will ultimately fail 
to meet their promises to their parent headquarters, which will, in turn, make 
such firms wary of making further investments in Panama.    
 
Hence, Panama must avoid over-promising the potential of investing in 
Panama.   In the short-term, this will require Panama to credibly deliver on the 
promises it has already made to existing foreign investors in the ICT sector 
under executed agreements or Memoranda of Understanding (MOU’s), such as 
promises of physical infrastructure, qualified labor, efficient business 
environment, inter-agency cooperation, etc..    
 
For foreign ICT firms, successful performance of existing investment and 
operational plans is an absolute pre-requisite to further investment and 
expansion within Panama.    Hence, in the short term Panama must work to 
streamline the FDI experience for foreign investors and ensure that existing 
undertakings are fulfilled and produce highly successful outcomes.      
 
In the medium term, maintaining a credible FDI promise will require Panama 
to carefully align its investment attraction incentives to the rate of growth in 
available productive capacity within the ICT sector.    
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Government Policy Initiatives: 
o While many Government initiatives are aimed at increasing innovation 

capability within Panama, considerable ambiguity surrounds their impact on 
the ICT cluster: 

 
� It is unclear how Panama’s sector development priorities will ultimately be 

weighted: i.e., whether Panama will favor priority development in 
agriculture, services, or knowledge-based industries.    Agriculture and 
services (especially tourism, financial services, and trade) have 
represented the traditional development focus of Panama.   The bulk of the 
innovation grants emanate from the agriculture sector, not the ICT sector.   
In addition, special export incentives for the agriculture sector have been 
retained under recent revisions to Panama’s tax code, while similar 
incentives for other sectors have been eliminated;   

� Most Government innovation initiatives focus heavily upon innovation 
capability and not the motivation to innovate;     

� Also, these initiatives are not aimed specifically at the ICT cluster; 
� Within the ICT sector, it is also unclear what weight Government is 

attaching to original innovation (driving a globally competitive export 
sector) versus application services (targeting a domestic market and 
inbound FDI).  

These policy issues urgently need to be clarified.    
 

o As suggested in the Mobilization recommendations, the Panamanian 
Government must institutionalize the role and importance of (ICT) innovation 
within Government by ensuring the long-term survival and continuity of an 
official government coordinating body responsible for establishing (ICT) 
innovation priorities at the Whole-Of-Government level, and in partnership 
with the private sector, raising awareness of the contributions of (ICT) 
innovation to Panama’s development, developing (ICT) innovation capability, 
and diffusing this capability and knowledge throughout all branches of 
government.    
 

o Consistent with the framework of cluster development, it is recommended that 
the focus of ICT policy and investment be directed towards original innovation 
and the development of a globally competitive export sector.   Hence, policy 
initiatives should be aligned around: 
� coordinating education and innovation policy to raise awareness of the 

contributions of innovation to Panama’s economic development and 
prosperity; 

� increasing incentives for innovation within the private sector even further; 
� accelerating the shift to a more open economy and increasing the level of 

competition within the ICT sector, especially from foreign firms; 
� requiring higher levels of original R&D in government purchases of ICT 

products and solutions; 
� attracting new and existing ICT businesses with strong commitment 

towards innovation and global business segments; 
� increasing the level of export output from the ICT sector.      
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o Other areas where improved or more effective coordination of policy across 
the various branches of government could assist in the development of the ICT 
cluster include: 
 
� Improved support for training in management education for ICT firms 
� Targeted focusing of export support programs to stimulate the growth of 

the ICT sector in international markets 
� More competitive policy and incentives to attract inbound foreign direct 

investment into the ICT sector 
� Coordinated immigration policy, lowering the “soft costs” of inwards 

migration to Panama for skilled ICT workers 
� Acting as an anchor customer for original innovation developed by the ICT 

sector, especially for transformational government initiatives and projects 
� Institutionalizing the role of innovation within government by formalizing 

the innovation function as a permanent agency with ministerial-level 
stature  

� Raising awareness within the broader community of the importance of 
innovation in Panama’s overall economic development and prosperity 

� Improved coordination of FDI policy 
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STRATEGY RECOMMENDATIONS: IMPLEMENTATION 
Implementing cluster strategy 
The Table below shows a broad range of specific actions designed to move 
Panama’s ICT cluster towards its strategic objective of becoming a 
“World-Class Entrepreneurial ICT Cluster.    The initiatives are separated into 
actions designed to improve cluster dynamics, and the overall environment 
within which the cluster is operating.    Improving cluster dynamics will require 
initiatives to support new technology and firm growth, network collaboration, 
and cluster formation.     Improving the cluster environment will require 
initiatives to improve factor markets (labor & capital) and the cluster 
foundations (legal framework, infrastructure, social capital, and the R&D 
framework).  A number of these initiatives have already been addressed in the 
recommendations on Collaborative Strategy above.   
 

Cluster Development Implementation Initiatives 

 
 
However, execution gaps will undoubtedly arise during the implementation 
phase of the cluster strategy.   In the following Table, we identify some of the 
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most common implementation issues, and provide suggestions for how to 
overcome them (identifying the most appropriate actor in each case).   
 
 

Common Cluster Implementation Issues 

  
 
Since the cluster should continuously redefine its vision and strategies in 
order to stay innovative, the goals and action plans will naturally also require 
adjustment, responding to changing circumstances and market feedback.  In 
this way, the implementation phase of the clustering process should be 
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viewed as iterative and inter-related rather than consisting of sequential, 
discrete steps. 
 
Other key issues that need to be addressed during implementation include the 
governance structure to oversee the development of the cluster, and the level of 
funding to support cluster growth.     
  

Governance Structure: 
Experience shows that there are many ways to manage a cluster program.    
 
In Australia, clusters are promoted by South Australia Business Vision (SABV), a 
civic body, governed by a 180 member board of directors comprised mainly of 
business persons, but including government and university representatives.   
SABV receives a $400,000 grant each year from the Department of Trade and 
Industry to manage the cluster program.   This funding is more than matched by 
the private sector. 
 
SABV facilitates the development of clusters by assisting in the formation of CFGs 
and the development of business and implementation plans. It adopts both a 
top-down approach (actively promotes the cluster) and a bottom-up approach 
(responds to businesses who wish to set up a cluster organization).   It also helps 
clusters access State funds and grants and encourages networking between firms 
and between firms and universities.   SABV reports annually to the Department of 
Trade and Industry.    
 
Another model is to promote and up-grade clusters via an economic development 
board.   This is the approach used in the United Kingdom.   One such development 
board is the Scottish Enterprise Development Agency (SE).   SE is one of 13 
development agencies in the UK and it is accountable to the Scottish Parliament.  
It receives general funding, supplemented by grants, from the European Union 
and UK Government programs.  
 
SE runs a cluster program where each cluster is promoted by a cluster team.   In 
addition to the team’s salaries, SE funds the planning and implementation stages 
of cluster development.    The planning stage includes data gathering, 
benchmarking, research and mapping.   SE implementation plans vary depending 
upon the cluster, but may include funding for programs which encourage 
strategic alliances, networks, cluster interaction, incubators, science and 
technology parks, skills training, information dissemination and annual 
conferences, as well as making available incentives for new entrants.  SE spends 
approximately $80 million per annum on its cluster policy.  Of this amount, the 
food cluster is allocated over $12 million per year and the semiconductor cluster 
receives close to $30 million per year. 
 
An American model has focused on forming CFGs or similar organizations and 
then supporting clusters in implementing their goals and business plans through 
government departments.  The Louisiana Department of Economic Development 
is promoting clusters within the Office of Business Development.  The Office 
promotes clusters through nine cluster managers, supported by eight staff and 
the Office’s service professionals. 
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The nine cluster managers develop, improve or help the creation of dynamic and 
interactive clusters.  The service professionals assist the cluster managers by 
meeting international business needs, assisting businesses with infrastructure 
and capital requirements, linking university resources with industry, identifying 
grant funds and working with departments to make sure the needs of all new and 
existing businesses are met. 
 
Clusters have access to Louisiana Government programs dealing with education 
and training, infrastructure (including R&D, incubators and technology parks), 
finance and programs to encourage cooperative and collaborative behavior.  The 
Department of Economic Development assist clusters access federal programs 
and grants. 
 
Another option is for a ministerial-level Cluster Unit, such as a reconstituted 
SENACYT, to manage the cluster program.   This unit would identify and prioritize 
potential clusters, employ facilitators (the CFG), and act as a bridge between 
facilitators, clusters, and the public sector.    The Cluster Unit should also promote 
priority clusters through civic associations or local government where appropriate.   
Local Government, civic associations and other local associations should be 
considered as cluster program managers, provided they are committed, have the 
resources and are willing to employ appropriate and professional personnel on a 
long-term basis.    To ensure long-term commitment and stability, this body 
should be empowered by separate statutory authority. 

 
Recommendation: In order to provide the appropriate governance for the ICT 
cluster strategy, it is recommended that: 
 
o The Ministerial Council on Innovation and The Ministerial Competitiveness 

Council be combined into a single entity (see recommendations on Mobilization 
for additional details); 
 

o As part of its charter, this new entity be responsible for prioritizing and 
supporting the development of industry clusters within Panama, including the 
ICT cluster; 
 

o The policies and programs necessary to support cluster development, 
including public sector funding, be administered through SENCAYT; 
 

o Both this new entity and SENACYT be enacted through legislation that ensures 
their long-term survival and continuity; 
 

o SENACYT,  in partnership with industry, retain the services of, and contribute 
financial and other support to, a Cluster Facilitation Group to provide strategic 
and operational support within the context of the ICT cluster strategy; 
 

o SENACYCT provide oversight on the programs of the Cluster Facilitation Group 
on behalf of the Panama Government; 
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Financial Support: 
 
Funding for clusters varies depending on the scope of the project and the 
outcomes stakeholders wish to achieve.     Some illustrative examples follow. 
 
In 1998 the Singapore Economic Board developed the six point “Industry 21” 
program to promote Singapore’s economic growth.   Cluster development was 
one of the program’s six key initiatives. The program allocated $US3 billion to a 
cluster development fund to create and promote inter-sectoral linkages. 
 
In Scotland, internal departmental cluster groups (e.g., biotechnology cluster, 
food cluster) are allocated dedicated funds to develop and upgrade their 
respective clusters. This includes funding for economic analysis, mapping, and 
upgrading the cluster.   Depending upon the size, nature and economic 
significance of the cluster, funding may amount to millions of dollars. 
 
The Scottish Enterprise Development Agency Board spends an average of 
$750,000 per cluster on the planning stage of its program.  This stage includes 
data gathering, benchmarking, research and mapping.     The equivalent of $14 
million was allocated to a food cluster and $30 million to a semiconductor cluster 
for implementation. 
 
A cluster funding program approach can also be minimalist.  Each cluster may be 
allocated funds to employ a facilitator whose task is to facilitate the establishment 
of a CFG and the development of a cluster vision and action plan. The CFG is also 
given access to an administrative fund to develop a web site and arrange forums 
and other collaborative activities. 
 
It is expected that costs needed to hire a facilitator and the administration costs 
for the CFGs will be shared among the various stakeholders. 
 
In Panama, the analysis shows that the challenges facing the ICT sector in 
achieving its goal of becoming a “World Class Entrepreneurial ICT Cluster” are 
substantial.   The gaps in global competitiveness, business competitiveness, 
network readiness, and entrepreneurial readiness, are daunting.     
 
If Panama is serious in its ambitions, substantial resources will need to be 
allocated to the programs required to close these gaps. 
 
Recommendation: In order to ensure that Panama’s ICT cluster strategy is 
adequately resourced, it is recommended that: 
 
o The CFG be funded in the amount of US$750,000 for its first year of 

operations; 
 

o Further funding in the amount of between US$15 million to US$25 million be 
allocated for programs and initiatives required under the ICT cluster strategy 
over the next five years; 
 

o This funding be made available through a combination of private and public 
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sector sources; 
 

o This funding be contingent on successful progress in cluster development, as 
measured by: 
� gains in the drivers of global competitiveness, business competitiveness, 

network readiness, and entrepreneurial readiness, that pertain to the ICT 
cluster strategy and that are within the control of the cluster stakeholders; 
and, 

� the overall set of cluster outcomes and milestones described in the 
following section on Assessment.  
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ASSESSMENT: MEASURING CLUSTER OUTCOMES 
An effective evaluation program should measure the various factors that enable a 
cluster to create the right environment for firms to succeed in global markets. 
 
Cluster evaluation measures can be divided into the following categories: 
 
• Leadership and coordinating capacity of the Cluster Facilitation Group (CFG).   

The capacity of the CFG to develop a vision and a business plan, identify and 
respond to business needs, attract and retain a large membership, interact with 
government and support organizations, encourage interaction between firms 
and among stakeholders and provide or organize real services for the cluster 

 
• Quantity and quality of inter-firm linkages and alliances generated by the 

cluster program. This includes linkages between firms, linkages between firms 
and R&D centers and the number of consortia, networks and collaborative 
programs 

 
• Quantity and quality of support organizations. The level of new services 

developed in response to cluster needs, including R&D, information 
dissemination, marketing, market intelligence, management training and skills 
upgrading 

 
• Government related cluster upgrading. Includes infrastructure, education 

facilities, incubators, technology parks, regulation, procurement policies, 
consumer information/protection and financial support 

 
• Overall cluster outcomes. Includes jobs, exports, turnover, market 

diversification, rise in productivity, innovation (new products, processes, 
management techniques, R&D, technology transfer and technology diffusion), 
new enterprises and the capacity to reduce transaction costs. 

 
An evaluation system must also measure whether the public is receiving value for 
money from the Government’s investment.    
 
The cluster evaluation measures proposed would enable monitoring of specific 
indicators within five general performance measures (see following pages).   The 
performance measures will be cluster specific and will be based on the CFG’s 
vision and implementation plans.  The evaluation process should also take into 
consideration that the success of the cluster program will depend on the amount 
of funding available and that it takes a long time to develop world-leading 
clusters. 
 
Specific performance metrics to track the effectiveness of the cluster. 
Outcome – Economy and enterprise 
Networks & Partnerships 
• Number of partnership arrangements 
• Number of co-operation agreements 
• Number of networking events 
• Number of joint research activities 
• Extent of social capital 
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Innovation & R&D 
• R&D employment 
• R&D expenditure 
• Number of business spin-outs 
• Number of patents applied for 
• Number of innovation awards 
• Number of new products/processes adopted 
 
Human Resources 
• Number of vacancies 
• Educational attainment rates 
• Number of defined qualifications 
• Extent of measured skills gaps 
 
Economy & Enterprise 
• Net employment change 
• Increase in GVA/GDP 
• Growth of existing businesses 
• Number of firm within the cluster 
• Levels of investment 
• Levels of profitability 
• Value of exports 
 
These measures can be integrated into an overall framework for assessing the 
performance of the cluster, as depicted in the “Cluster Performance Framework” 
below. 
 
Recommendation:  In order to ensure measurable progress on achieving the ICT 
Cluster Strategy objectives, it is recommended that: 
 
o The CFG report annually on the progress it has achieved in implementing the 

ICT Cluster Strategy; 
 

o This progress be measured by: 
 
� gains in the country’s rankings on the drivers of global competitiveness, 

business competitiveness, network readiness, and entrepreneurial 
readiness, that pertain to the ICT cluster strategy and that are within the 
control of the cluster stakeholders; and, 
 

a sub-set of pro-forma cluster outcomes and milestones taken from the Cluster 
Performance Framework contained in this section, such metrics to be determined 
by the CFG in consultation with SENACYT.   
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A Framework for Assessing Cluster Performance 
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Source: “Clusters: Victorian businesses working together in a global economy” , was 
written by the cluster working group of Piero Ammirato, Anand Kulkarni and David Latina, 
October 2003 
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APPENDIX A: CLUSTER DEVELOPMENT REFERENCE TEMPLATES 
QUICK REFERENCE GUIDE TO CLUSTER DEVELOPMENT 
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Source: “A Practical Guide to Cluster Development”, UK Department of Trade & Industry 
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APPENDIX B: PRINCIPAL CONSULTANT EXPERTISE 

The Principal Consultant for the project is Dr. Peter C. Wilton.    Dr. Wilton’s vita 
and narrative biography are attached for review.    Dr. Wilton has an exceptional 
mix of training, experience, and expertise that bring unique and relevant insight 
to global strategic planning for the ICT sector.  
 
First, Dr. Wilton is intimately familiar with the academic literature, empirical 
evidence, and best practice case studies, in the domains of both global strategy 
and high-technology strategy.   Dr. Wilton currently teaches both global strategy, 
and high-technology strategy, courses at the MBA level at the Haas School of 
Business, University of California, Berkeley.  These courses are based upon 
rigorous, state-of-the-art, frameworks and constructs for the analysis of global 
market opportunities, within the context of the high-technology industry.    
Knowledge of these frameworks will ensure that the most pertinent and effective 
analytical approaches are applied to meet the objectives of the Project.     
 
In addition, the Haas School of Business, through its distinguished faculty and 
intimate relationship with Silicon Valley, is widely acknowledged as one of the 
world’s leading institutions for the study of innovation, entrepreneurship, and 
global strategy.   Through his close relationship with members of the Berkeley 
faculty, Dr. Wilton will be able to draw upon this deep expertise to further 
strengthen the rigor and quality of the strategic plan. 
 
Second, Dr. Wilton has significant experience in teaching strategy tools and 
frameworks in applied learning environments with senior executives facing global 
challenges.   Dr. Wilton currently teaches global strategy in the “Global Leaders 
Program” for Cisco Systems, Inc., the world’s largest vendor of internet 
infrastructure products and services.   This program is designed to help 
high-performance senior executives within Cisco to accelerate Cisco’s global 
search for innovation, talent, and growth.    In partnership with the leading Latin 
American executive development organization “Seminarium” (with whom Dr. 
Wilton has a 15-year relationship), Dr. Wilton is also currently teaching an 
intensive executive development program on “Global Strategy and Business 
Planning” throughout the Latin American region.    
 
Third, Dr. Wilton has significant experience in teaching strategy tools and 
frameworks in applied learning environments with senior executives in 
high-technology industries.    Dr. Wilton has designed and taught executive 
development programs for the most senior executives in high-technology 
companies as diverse as Hewlett-Packard, Apple Computer, Intel, Symantec, 
Siebel Systems, Adobe, Sun Microsystems, Cisco Systems, IBM (Taiwan), Nokia 
(Finland), Ericsson (Sweden), Philips Semiconductor (Holland), Batelle Labs, 
Genentech, PE Biosystems, AT&T, Telstra (Australia), NTT (Japan), and a range of 
leading global pharmaceuticals companies in Japan, South-East Asia, and the 
United States. 
 
Fourth, Dr. Wilton has significant experience in designing and implementing 
strategic plans in real world settings.   Dr. Wilton has held the position of Product 
Manager for Colgate Palmolive, responsible for all aspects of business strategy 
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and profitability on a leading fast-moving consumer brand.   He has also served as 
Chief Operating Officer for a privately held portfolio of diversified global 
businesses, including several in the high technology sector.  In this role, Dr. 
Wilton was responsible for strategic planning and operational implementation for 
all businesses in the portfolio.   Through his applied consulting activities, Dr. 
Wilton also actively collaborates on the design and implementation of business 
strategies for a diverse mix of companies in the high-technology sector, and 
internationally (please see attached biography for further details).   Particularly 
pertinent to the current Proposal, he has worked with a number of Latin American 
organizations to design and implement foreign market selection and entry 
strategies.  Finally, Dr. Wilton regularly serves on the Boards of new 
high-technology start-up companies throughout the United States and abroad.    
 
Fifth, Dr. Wilton has significant experience in working with government bodies 
and industry associations at the national level to establish and leverage country 
advantage.     Dr. Wilton is currently an advisor to Austrade, the Australian 
Government Export Office.   In this role, he has spent the past year developing the 
organization’s five-year strategic plan, which will take the organization from its 
current focus on export-oriented activity to managing a broad spectrum of global 
competitiveness needs for Australian businesses (including inbound and 
outbound investment).     Similarly, Dr. Wilton has worked with ProExport, the 
Columbian Government Export Office, to both better equip its human capital in 
international marketing capability, and provide guidance on how to more 
effectively leverage the country’s national comparative advantage.   Dr. Wilton has 
also worked with ITRI, the Industrial Technology Research Institute of Taiwan, on 
a range of sector development policies.      
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