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EXECUTIVE SUMMARY 
 
 
 
CAPATEC, on behalf of a collective of public and private sector stakeholders 
representing the information technology and communications industry in Panama, 
in conjunction with SENACYT, the National Secretariat for Science and Technology 
within the Panamanian Government, have requested assistance in developing a 
ten-year strategic plan for transitioning the Panama ICT industry into an 
international entrepreneurship center with global reach and recognition. 
 
This report outlines the key elements in a coordinated strategy to establish 
Panama as a “World-Class Entrepreneurial ICT Cluster” within a ten-year time 
frame.   The plan seeks to address at least the following strategic objectives: 
 
(i) Develop the local infrastructure, policy and environment, necessary to 

support effective entrepreneurial behavior and activity within the sector; 
(ii) Position Panama internationally as an attractive destination for inbound 

investment, capability-sourcing, and technology transfer, within the sector; 
(iii) Build and grow the sector’s export capability; 
(iv) Enhance the global competitiveness of products and services produced by 

the sector; 
(v) Generally position Panama as a world-class entrepreneurship center in 

carefully selected and focused sectors of the ICT industry. 
 
The strategy recommended in this report is based upon a competitive analysis of 
Panama’s global standing in terms of global competitiveness, business 
competitiveness, network readiness, and entrepreneurial readiness.    This 
analysis reveals significant gaps between Panama’s current position and the 
position of “Best-In-Class” ICT cluster nations.    However, closing these gaps 
within a ten year time timeframe should be possible if Panama makes substantial 
and sustained effort and investment. 
 
Since successful ICT clusters are always demand driven, the analysis has 
considered a variety of market opportunities around which to develop Panama’s 
ICT cluster.   Particular emphasis has been paid to focusing upon export-oriented 
market opportunities in order to offset the limitations of Panama’s small domestic 
market.    This opportunity analysis suggests that Panama should avoid ICT 
business opportunities that rely upon low-cost, labor-intensive resources.    
Instead, Panama must target more specialized, knowledge-intensive 
opportunities that simultaneously leverage its established ICT infrastructure.      
Domestic market opportunities consistent with this focus include maritime 
logistics and biosciences. 
 
The report contains an extensive analysis of Panama’s current cluster strength, as 
measured by the drivers of innovation; factor conditions, market demand 
conditions, competitive rivalry, related and supporting industries, and 
government policy.   This analysis reveals significant challenges in terms of both 
the motivation, and capability, to innovate within the Panama ICT cluster, and 
highlights the need for strong policy intervention, and coordinated facilitation, to 
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overcome these challenges. 
 
The report contains an extensive set of recommendations to move Panama 
forward in its goal of becoming a “World-Class Entrepreneurial ICT Cluster”.    
These recommendations center on actions and investments required to: 

� mobilize the ICT cluster;  
� focus its efforts;  
� increase capability in collaboration, human capital, and innovation;  
� ensure effective implementation of the cluster strategy; 
� measure progress in cluster development. 

 
Finally, the report provides advice on governance structure and funding levels to 
support the cluster strategy.    Given the significant challenges that lie ahead, 
funding in the range of US$15 million to US$25 million will be required over the 
first five years of the strategy.       
 
 



 v
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Building a World Class ICT Cluster: 
A Ten-Year Strategic Plan for the  

Panamanian ICT Sector 
 

OVERVIEW 
 
This report outlines a comprehensive strategy for guiding the transition of the 
Panamanian information technology and telecommunications (ICT) industry to the 
status of a “World-Class Entrepreneurial ICT Cluster” within a ten-year timeframe 
commencing in early 2009.     
 
The plan provides presents: 
 
o A rationale, context, and set of desired outcomes, guiding the development of 

the plan document; 
o An overview of the planning framework and methodology used to identify  

stakeholder interests and other key parameters likely to impact the plan; 
o A review of the current scope and state of the ICT cluster in Panama; 
o A comparative analysis of Panama against other countries with similar cluster 

objectives, in terms of global competitiveness, business competitiveness, 
network readiness, and entrepreneurial environment; 

o A series of case study reviews of countries with successful ICT clusters; 
o A set of recommendations for focusing the innovation efforts of the 

Panamanian ICT cluster towards market opportunities offering Panama the 
greatest leverage of its ICT resources; 

o A set of recommendations for enhancing the strength and long-term viability 
of the ICT cluster structure and effectiveness. 

o  
The report concludes with a discussion of the risks associated with the plan’s 
recommended actions and commitments. 
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BACKGROUND AND CONTEXT 
 
CAPATEC, on behalf of a collective of public and private sector stakeholders 
representing the information technology and communications industry in Panama, 
in conjunction with SENACYT, the National Secretariat for Science and Technology 
within the Panamanian Government, have requested assistance in developing a 
ten-year strategic plan for transitioning the Panama ICT industry into an 
international entrepreneurship center with global reach and recognition. 
 
This report outlines the key elements in a coordinated strategy to establish 
Panama as a “World-Class Entrepreneurial ICT Cluster” within a ten-year time 
frame.   The plan seeks to address at least the following strategic objectives: 
 
(vi) Develop the local infrastructure, policy and environment, necessary to 

support effective entrepreneurial behavior and activity within the sector; 
(vii) Position Panama internationally as an attractive destination for inbound 

investment, capability-sourcing, and technology transfer, within the sector; 
(viii) Build and grow the sector’s export capability; 
(ix) Enhance the global competitiveness of products and services produced by 

the sector; 
(x) Generally position Panama as a world-class entrepreneurship center in 

carefully selected and focused sectors of the ICT industry. 
 
These objectives support a broader set of national innovation priorities of the 
Panamanian Government within the following sectors: 
 
(i) Information Technology 
(ii) Biosciences 
(iii) Tourism 
(iv) Agriculture 
(v) E-Government 

 
Accordingly, this report outlines a recommended framework for developing a 
strategic plan for the ICT Cluster, specific recommendations for accomplishing 
the plan’s objectives, and a measurement framework for assessing the 
effectiveness of the plan’s implementation.      
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PLANNING FRAMEWORK 
 
While there are numerous frameworks and paradigms pertinent to the objectives 
of the Strategic Plan, some specific constructs to be considered in the plan are 
outlined below.   The Strategic Plan will draw upon these, and other relevant, 
perspectives to ensure an balanced coverage of relevant thinking and data 
addressing the needs of CAPATEC.    
 
The goal of establishing a world-class entrepreneurship center is an aspiration of 
a number of nations or country-based business sectors around the globe.    Often, 
these centers are referred to as “clusters” or “networks” (of related and supporting 
industries), or “lead countries” (which emerge as the loci of “above par” rates of 
innovation).    
 
While research has shown that government policy and support can be a strong 
influence on the development of such networks, ultimately the success of the 
network will rest upon the coalescing of a number of market and factor conditions 
that drive innovation that is valued in both local and global markets.   The 
macro-level factors facilitating this rate of innovation have been identified as 
follows (Porter, 1990).  
 

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

 
 
While the macro-factors are well documented and understood, the challenge 
facing most emerging clusters is how to determine 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, 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 
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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. 
 

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

 
 
How best to capture these advantages is a central strategic decision which 
requires balancing of two key paths to building competitive advantage; namely 
firm-specific advantage, and country-specific advantage.   The strategic balancing 
decision is depicted in the following options for building global competitiveness.     
 

Building the Portfolio of Advantages
- The Sources of Advantage -

Not Accessed Fully Leveraged

Advantages Created By Others
Lead Country Advantages
Partnerships & Alliances

Advantages 
Created 

Internally
(Firm-Specific, 
Unique Value 

Chain 
Capabilities)

None

Strong
(Concentrated
Domestically)

CORE 
FORMULA

LOCALLY 
LEVERAGED

COST-BASED 
EXPORTUNTENABLE

Strong
(Globally 

Dispersed)

GLOBAL 
NETWORK

GLOBALLY 
LEVERAGED

 
 
 
This choice will involve important decisions around how to configure, and how to 
coordinate, all aspects of the ICT value chain.     Developing an informed 
understanding of these choices will be one of the key goals of the strategic plan 
developed under this Proposal.    
 
While building a world-class entrepreneurship center is an important initial goal, 
optimally leveraging the capability created will be the key to sustaining the 
center’s reputation, and its long-term survival.   The goal is to accrue two 
long-term benefits to Panama.   The first is inbound investment, technology 
transfer, skills development, and ultimately job creation.   The second is 
outbound exports of products, services, and value chain activities, of the sector, 
ultimately leading to increased global presence and reputation.    Determining the 
optimal combination of these benefits will depend upon the specific products and 
services produced by the sector.   
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To effectively capture the outbound benefits, Panama ICT vendors will need to 
understand the structure of the market opportunities that exist in global markets 
and align their organizational structures, processes, and systems to reflect that 
market structure (as suggested below).     
 

Business A
USA
Japan
Brazil

Business C
USA
Canada

Business B
Colombia
Mexico
USA
Europe 

Mexico

Suadi 
Arabia

Canada

United 
States

West Germany

vs.

Managing the 
Portfolio of 
Countries

Managing the 
Portfolio of 
Businesses

vs.

Global Market 
Structures

Multi-Domestic 
Market Structures

      
 
While the determination of optimal market selection and market entry strategy for 
specific ICT products and services would require analysis beyond the scope of this 
Proposal, the strategic plan for the sector will provide the framework for 
individual firms to make this decision. 
 
In summary, based upon these (and other relevant) frameworks and issues, and a 
combination of resource-driven and market-driven planning approaches, the 
strategic plan outlined in this report attempts to answer the following questions: 
 
1. What should be the scope and focus of the Panama ICT entrepreneurship 

cluster? 
2. How should the macro-factors underlying cluster development be 

operationalized and managed? 
3. What specific projects and initiatives should be deployed to accelerate the 

development of these factors, and the cluster? 
4. How will these projects and initiatives align with the needs and interests of 

key stakeholders from government, industry, and academia? 
5. What existing advantages should the sector leverage? 
6. What additional cluster capabilities need to be developed?  
7. How will the sector position itself globally: what specific differentiation, 

and unique skills and assets, will it deliver, in which target markets, against 
which competitors? 

8. What mix of inbound, and outbound benefits, should the sector pursue? 
9. What will success look like?    What milestones can be used to measure 

progress and development of the sector? 

 



 6

DATA COLLECTION METHODOLOGY 
Information used to prepare this report was gathered from a variety of sources, 
including 
 
1. Primary Data Collection & Analysis 

Stakeholder Analysis:  
(i) Small group workshops with stakeholders from Government, 

academia, and the private sector 
(ii) Individual dialogues with key stakeholders from the private sector, 

SENACYT, the City of Knowledge. 
 

2. Secondary Data Collection and Analysis 
A Review of World Economic Forum data pertaining to: 
(i) Global Competitiveness 
(ii) Business Competitiveness 
(iii) Network Readiness 
(iv) Entrepreneurial Readiness 
 
A Review of Case Studies of Existing ICT Clusters 
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CURRENT STATE OF PANAMA ICT SECTOR 
 
Limited data exists to determine the size, structure, and value contributed, of 
Panama’s ICT sector.     If the sector is to be able to demonstrate progress on its 
global competitiveness strategy, the amount and quality of data describing the 
sector’s effectiveness will need to be increased. 
 
However, the following estimates have been constructed from interviews with key 
stakeholders and secondary data.     
 
Size:  
The sector comprises approximately 200firms, mostly small and medium size 
service-based enterprises. 
 
Number of Employees:   
The total number of current ICT workers in Panama is estimated at 12,0001 
 
Anticipated Growth (# of Employees):  
Based upon foreseeable demand, an additional 4,000-7,000 ICT employees, 
distributed across existing and 30 new enterprises, will join the workforce within 
the next five years.   This implies a compound annual growth rate of 
approximately 9%2.    
 
Customer Base: 
The sector serves the following mix of customers:  
o Domestic Public Sector  
o Domestic Private Sector 
o Foreign Public, Private, and Multi-Lateral organizations with established 

operations in Panama 
Government, telecommunications, and financial services, are currently the largest 
purchasers of ICT products and services.     A more detailed discussion of the of 
demand-driven ICT customer base opportunities within the sector is provided in 
the ICT GROWTH OPPORTUNITIES section of this report. 
 
Total Purchases of ICT Solutions:  
Total spending on ICT products and services within Panama is approximately 
US$350 million per annum.   Of this amount, approximately US$210 million is 
government expenditure on outside ICT services and solutions, and internal ICT 
salaries.3 
 
Immediate Growth Prospects:  
The sector is expected to grow through increased demand from:  
o Multinational companies locating calling center/support activities and other 

remote ICT services within Panama 
o ICT firms, NGO’s, and other institutions locating within Panama’s three 

economic/research zones, the City of Knowledge, the Howard Project, and the 
Colon Free Trade Zone;  

o Additional growth through IT services and solutions to support Government’s 
five pillars innovation priorities; 

o Organic growth in traditional customer segments. 
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Product/service focus:  
The mix of products and services provided by the sector is estimated as follows: 
o Predominant foci:  

� IT services, especially adaptation and “parameterization” of international 
solutions to local market needs, and integration and deployment services 

� Remote calling center/support services for multinational firms (Dell is 
currently the sector’s largest single employer) 

� Providing similar solutions to international providers at lower cost 
o Locally sourced original product development/innovation: limited to small 

software firms (not more than 10% of total industry IT expenditures) 
 
Coordination Framework: 
Organizations currently directly influencing ICT policy and development include: 
 
o SENACYT: the national government body responsible for science and 

technology policy; and,  
o CAPATEC: the professional Chamber for participants in the information 

technology and communications sector within Panama.   Currently, CAPATEC 
has around 60 active member organizations, including subsidiaries of large 
foreign vendors, and small local vendors (10-15 personnel) focusing upon 
software localization and ICT services. 
 

In summary, the ICT sector in Panama is small but important.    It is one of the 
Panamanian Government’s five major sector priorities for increased innovation, 
the others being e-Government, agriculture, biosciences, and tourism.   It is 
against this background that the ICT cluster strategy will be described.  
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PANAMA COMPETITOR ANALYSIS 
 
COMPETITOR ANALYSIS FRAMEWORK 
Panama’s efforts to build a World-Class Entrepreneurial ICT Cluster will place it in 
direct competition with other nations and clusters pursuing the same or similar 
objectives.   The competition to attract the talent, innovation, and capital that will 
support migration to a knowledge-based society, is both global and intense. 
 
In order to understand the position of Panama in this global context, and draw 
inferences about Panama’s strengths and weaknesses, it is necessary to compare 
Panama against specific benchmark nations pursuing similar objectives.   This 
benchmarking can be performed by reference to: 
(i) secondary data on global competitiveness, business competitiveness, 

network readiness, and entrepreneurial conditions: and, 
(ii) individual case studies of successful cluster development in other 

countries. 
This section of the report provides both perspectives on Panama’s global standing 
against other ICT clusters 
 

SECONDARY DATA ANALYSIS 
The study of global competitiveness is a well-established discipline supported by 
substantial data gathered and reported by enterprises such as the World 
Economic Forum, the OECD, the World Bank, and the International Development 
Bank, among others.     These data allows objective comparisons of Panama’s 
standing against other countries at a similar stage of economic development, or 
with similar ICT cluster objectives.   
 
The analysis conducted for this report relies principally on data gathered by the 
World Economic Forum (WEF).   The WEF defines competitiveness as, “the set of 
institutions, policies, and factors that determine the level of productivity of a 
country.”  The Forum has developed “The Global Competitiveness Report 
2007-2008 (GCR).”  This report contains observations on more than 100 variables 
related to competitiveness.   The 2007-2008 version covers 131 countries which 
make up 98% of the world’s GDP.   
 
These data can allow comparisons to be performed at several layers of analysis, 
each targeting more narrowly Panama’s capacity to successful support a 
“World-Class Entrepreneurial ICT Cluster”.    The different levels of analysis are as 
follows:  
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Global Competitiveness Index 
(GCI)

Business Competitiveness Index 
(BCI)

Network Readiness Index 
(NRI)

Entrepreneurial 
Readiness

(GEM)

Framework for Competitive Analysis

Breadth of 
Analysis

Narrow

Broad

ITC 
Sector

Relevance

Critical

Medium

 
 
 
 
 
•  The Global Competitiveness Index (GCI):  This index comprises 

macro-economic indicators of national competitiveness.  GCI comprises “12 
Pillars of Competitiveness”, each with their own set of determinants, that 
contribute to a country’s performance, relative to others. 
 

The Global Competitiveness Index Framework 

 
 

•  The Business Competitiveness Index (BCI):  This index focuses upon 
micro-economic indicators of the competitiveness of businesses within the 
nation.  The BCI comprises two sub-indices, each with their own set of 
determinants:   
o Quality of the National Business Environment, and, 
o Company Operations and Strategy.  Each of these sub-indexes contain a set 

of variables from the GCI.   
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The BCI framework has been developed Professor Michael Porter of Harvard 
University as a way of operationalizing and measuring the state of cluster 
development within a nation.   
 

        The Business Competitiveness Index Framework 
 

 
 

•  The Network Readiness Index (NRI) 
The Network Readiness Index identifies the key factors enabling a country to 
leverage ICT capabilities and potential within a nation.  The index assesses the 
effectiveness of ICT usage within by three main “social actors”; individuals, 
businesses, and government.    The data for this analysis have been derived 
from the WEF “Global Information Technology Report 2007-2008.”  This is the 
7th edition of the report in the series.    
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•  The Global Entrepreneurship Model (GEM)  

Finally, as a way of assessing the entrepreneurial environment within a 
country, the report uses a model developed by Professor David Valliere of 
Ryerson University of Toronto, Canada.     Referred to as the Global 
Entrepreneurship Model (GEM), this framework identifies the environmental 
conditions that encourage and support entrepreneurial activity at the national 
level.   

 

 
 
 
Using this tiered analysis framework, the remainder of this section presents a 
comparison of Panama against different subsets of potential national competitors, 
grouped as follows: 
 
•  Latin America & Spain: 

Guatemala, Argentina, Colombia, Costa Rica, Brazil, Mexico, Chile, Spain 
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•  Established ICT Cluster Nations 
Singapore, Taiwan, Israel, Ireland, Finland, India, Australia, Netherlands 

 
•  Emerging ICT Cluster Nations 

China, Hungary, Korea, Costa Rica, Chile, Malaysia 
   
•  Best-in-Class Performer 

Top 10 nations within a particular measurement framework (GCI, BCI, NRI, 
GEM) 

 
COUNTY COMPARATIVES: LATIN AMERICA & SPAIN 
The World Economic Forum describes the Latin America Region as follows: 
“…The region, with few exceptions, continues to be characterized by large informal 
markets, which reduce governments’ income and depress overall investment and 
productivity, and by overregulated markets and burdensome tax system.  This is coupled 
with more structural obstacles to growth such as inefficient education systems, 
underdeveloped infrastructure, and poor governance and public ethics.” 
 
Figure 1 shows Panama’s ranking relative to other Latin America nations, together 
with Spain, for each of the 4 indices: GCI, BCI, NRI and the GEM.    Overall, Panama 
appears to be in a favorable position relative to its Latin competitors.    Panama 
ranks 4th in the GCI, BCI, and GEM indices, but drops to 6th in the NRI ranking. 
However, as later sections of this report will show, most Latin America nations are 
behind the most competitive economies in the world.    Very few rank in the top 50 
competitive countries world-wide.  
 
Several observations can be made from these high-level Latin American 
comparisons: 
(i) Panama is at a significant disadvantage to its regional peers on network 

readiness, a key index for the ICT sector, where it is outperformed by Spain, 
Chile, Mexico, Brazil, and Costa Rica;    

(ii) Costa Rica, which is perhaps the most direct proximate regional ICT 
competitor to Panama, ranks above Panama on all indices except GCI.    
More importantly, however, Costa Rica has shown a strong positive trend in 
its competitiveness, having risen 5 places in 2007-08 from the prior year’s 
rankings; 

(iii) Panama’s strong productive output (GDP per capita of $12,180) has not 
ensured the country’s regional competitiveness.    Chile, with a similar level 
of output (GDP of $12,435), significantly outperforms Panama on all 
competitiveness indices.    Chile is the most competitive economy in the 
region and a strong performer globally. 
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Figure 1 
 

 
 
While the overall rankings provide a general indication of Panama’s regional 
competitiveness, they do provide sufficient insight into the specific opportunities 
and imperatives the country needs to pursue in order to improve its standing 
within the region.    These insights require closer examination of the drivers or 
subcomponents of each of the four major competitiveness indices.      
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GCI DRIVERS: LATIN AMERICA & SPAIN 
Figure 2 show Panama’s position, relative to Chile, Spain and Mexico, on each of 
the 12 subcomponents of the overall GCI index.   Areas of “below par” 
performance of Panama have been highlighted in red, while areas of “above par” 
performance have been circled in green. 
 

Figure 2 
 

 
 
Figure 2 reveals significant weakness in Panama’s macroeconomic stability, 
higher education, technological readiness, market size, business sophistication, 
and innovation.   Of particular concern to the Panama’s ICT competitiveness are 
the weaknesses in technological readiness and innovation.   Reasons for these 
weaknesses, and strategies for rectifying them, are examined elsewhere in this 
report. 
 
As later analysis will show, the lack of a large domestic market will be a recurring 
issue facing the Panama ICT sector.    Small markets raise the cost of innovation 
(since R&D expenditures must be amortized over a smaller buying population).   
This is a structural limitation of Panama’s competitiveness, which is unlikely to 
change in the medium-term.   To overcome this limitation, Panama will need to 
aggressively focus its future ICT innovation efforts towards market opportunities 
that extend beyond Panama’s domestic market; i.e., export markets and global 
business segments.   This recommendation is explored further in the discussion of 
market opportunities available to the sector.   
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A further insight from Figure 2 is Panama’s low labor market efficiency.   Low 
labor market efficiency raises the cost of labor within a market.    This finding 
suggests that Panama will need to avoid sectors of the ICT economy which are 
labor intensive (e.g., call center operations), since the cost of this labor will not be 
competitive with other countries in the region. 
 
Macroeconomic stability is an additional structural factor that will require policy 
intervention if Panama is to become competitive within the region.    
Macroeconomic stability measures a country’s government surplus/deficit, 
national savings rate, inflation rate, interest rate spread, and level of Government 
debt.    These variables will drive the availability and cost of capital within the 
country.   A long term plan is need to improve these variables as part of an overall 
ICT plan. 
  
Panama’s major strength relative to these peers is its financial markets 
sophistication, a measure of the availability of financing through local equity 
market, ease of access to loans, venture capital availability, (low) restrictions on 
capital flows, strength of investor protection, soundness of banks, regulation of 
security exchanges, and legal rights, within a country.  Panama’s strength within 
the region is likely to prove attractive to foreign companies considering direct 
capital, R&D, or technology transfer, investments in Panama, and should be a 
central theme in Panama’s global investment attraction strategy.   
 
Figure 3 compares Panama to four additional Latin America nations; Argentina, 
Brazil, Cost Rica, and Colombia.   While Panama generally performs well against 
this set of regional peers, especially on macroeconomic stability, infrastructure, 
and financial markets sophistication, it does not do well on innovation, ranking 
close to last in this peer group.     
 
This weakness becomes even more significant in comparison to Costa Rica, the 
leader on innovation among the countries included.    Indeed, Costa Rica 
outperforms or matches Panama on all subcomponents except three.   Especially 
significant is Costa Rica’s labor market efficiency.    This efficiency is undoubtedly 
behind Costa Rica’s recent success in establishing itself as a preferred destination 
for labor-intensive ICT operations, such as call centers.   Combined with its 
innovation advantage, Costa Rica is a strong regional competitor for ICT 
investments.    As alluded to above, unless Panama introduces significant labor 
market reforms, Panama will not be able to compete against Costa Rica for 
labor-intensive ICT operations and investments.   Instead, Panama should target 
ICT operations that leverage the country’s strong infrastructure and 
macroeconomic advantages over Costa Rica (e.g., data center operations).     
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Figure 3 
 

  
 

 
BCI DRIVERS: LATIN AMERICA & SPAIN 
Michael Porter provides a good summary description of the BCI conceptual 
framework: 
 
“Productivity ultimately depends on the microeconomic capability of the economy, rooted 
in the sophistication of companies (both local and subsidiaries of multinationals), the 
quality of the national business environment, and the externalities arising from the 
presences of clusters of related and supporting industries.  Unless microeconomic 
capabilities improve, sustainable improvements in prosperity will not occur.”  
“Global Competitiveness Report”, Chapter 1.2. 
 
The two key drivers of business competitiveness are: 
o The “Sophistication of the Operations and Strategies of Companies” within the 

country; and, 
o The “Quality of the Business Environment” 
 
The effect of these two drivers will also be impacted by the existence and 
effectiveness of clusters of related and supporting companies that promote the 
evolution of specialized knowledge, skills, infrastructure, and support within 
specific industries.    A strong business environment and deep cluster provide 
higher skilled labor, better suppliers, advanced R&D and more intensive 
competitive pressure.       
 
A country’s BCI rank is determined, by a total of 58 separate variables capturing 
different dimensions of microeconomic competitiveness.  Porter states that the 
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relative importance of these variables changes as countries reach higher levels of 
productivity.    
 
Figure 4 shows the BCI rankings of Panama’s regional competitors over time.  
 
     Figure 4 

 
 
Several key observations can be drawn from Figure 4. 
 
(i) Panama ranks in the middle of its Latin American peers on business 

competitiveness.  It is outperformed by Spain, Chile, Costa Rica, and Brazil. 
 
(ii) Panama has lost business competitiveness globally over time, particularly in 

the period 2002-03, and again in 2006-07.   Its BCI rank in 2007 (58) is 
noticeably lower than in 2001 (51).   Reasons for why this decline occurred, 
and suggestions for how to reverse the decline, are provided below.   This 
declining trend in business competitiveness will need to be reversed, largely 
through accelerating the transition to an open economy, a policy direction 
currently under way in Panama.    

 
(iii) Other countries in the region have also lost competitiveness over the same 

period, with the exception of Chile, Guatemala, and perhaps Costa Rica.    
 
Figure 5 shows the underlying causes of Panama’s decline in business 
competitiveness.     This Figure shows the overall BCI rank for 2007, together with 
its two subcomponents.   Note that this is not time series data but three metrics 
for a single year.     
 
In the most recent annual period, Panama witnessed a decline in its ranking on the 
“Company Operations and Strategy” subcomponent of the BCI, from 47th to 58th.    
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At the end of 2007, Panama’s ranking on “Company Operations and Strategy” was 
not much higher than the lowest countries in the region.   Panama’s ranking on 
the “Quality of the National Business Environment” remained relatively stable 
(declining from 56 in 2006 to 58 in 2007). 
 

Figure 5 

               
 
 
For most other Latin American countries, the main cause of lower BCI rankings 
has been the “Quality of the National Business Environment”, which is more 
heavily driven by external forces than the sophistication of a company’s strategy 
and operations.    These other countries have significantly higher rankings on 
“Company Operations and Strategy” than the “Quality of the National Business 
Environment”, and if their national business environments had performed better, 
they would have significantly outperformed Panama on business competitiveness. 
 
Figure 6 shows the same data for selected countries over the period 2001-2007, 
allowing for a clearer picture of the trend in BCI and its components. 
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Figure 6 

 
 
Panama’s low ranking on “Company Operations and Strategy” points to issues 
with the quality of management of Panamanian enterprises.   This finding is also 
confirmed in the analysis of Panama’s entrepreneurial conditions later in this 
section.    Factors comprising this subcomponent are: 
 

•  Production process sophistication 
•  Nature of competitive advantage 
•  Capacity for innovation 
•  Extent of staff training 
•  Willingness to delegate authority 
•  Extent of marketing 
•  Degree of customer orientation 
•  Breadth of international markets 
•  Company spending on research and development 
•  Value chain breadth 
•  Control of international distribution 
•  Extent of performance-based compensation 
•  Reliance on professional management 
•  Extent of regional sales 
•  Prevalence of foreign technology licensing 

 
Examining these drivers further highlights a number of challenges in building a 
“World-Class Entrepreneurial ICT Cluster”: 
 
o First, Panama ranks only 79th globally on company spending on research and 

development, and 104th on the capacity for innovation.   The country is 
significantly under-investing in core R&D and innovation capacity.    
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o Second, on the quality of management, as measured by the reliance on 
professional management, Panama ranks only 71st.   In a related GCI metric of 
Pay & Productivity, which measures how strongly employee compensation is 
tied to productivity, Panama ranked 85th worldwide.    These rankings point to 
shortfalls in the quality of management talent available to drive an 
entrepreneurial environment within Panama, a finding which is strongly 
supported by the Valliere comparison of Panama against the Global 
Entrepreneurship Monitor index later in this section.      

 
 
NRI DRIVERS: LATIN AMERICA AND SPAIN 
NRI, the Network Readiness Index, identifies the enabling factors for leveraging 
ICT capabilities within a nation.   The framework for deriving a country’s network 
readiness is depicted in Figure 7, which shows three first-order drivers 
(Environment, Readiness, and Usage of ICT), each with three second-order drivers, 
giving a total of nine inputs into the network readiness metric. 
 
Recall that in the overview of all four competitiveness indices (GCI, BCI, NRI and 
GEM), Panama placed 4th compared to Latin America and Spain. The exception was 
the NRI, where Panama ranked 6th.   This lower ranking on network readiness 
suggests the need for further investigation.    

 
 

Figure 7 

 
Source:  The Global Information Technology Report 2007-2008, World Economic Forum 

 
 
Figure 8 shows the ranking of Panama relative to Mexico, Chile and Spain on each 
of the 9 sub-indices.    The overwhelming picture is one of significant lags on 
almost all drivers of network readiness, including political and regulatory 
environment, infrastructure environment, the readiness of individual, business, 
and government sectors, and usage by individuals and government.   The latter 
two drivers show especially large lags.   The only encouraging result is a 
reasonably high usage of ICT within business.   However, the low readiness score 
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within the business sector suggests that the potential of ICT is not being fully 
leveraged within that sector. 
 

Figure 8 

 
 
Figure 9 compares Panama to Argentina, Brazil, Columbia and Costa Rica.   
Among this set of regional peers, Panama has the lowest or next to lowest level of 
network readiness and usage in all sectors, with the exception of usage in the 
business sector.   Costa Rica is a strong performer on the NRI index, especially in 
terms of infrastructure, and individual and business readiness.    This no doubt 
underlies Costa Rica’s attraction as a location for infrastructure-intensive ICT 
investments.    It also suggests that Panama’s extensive multi-system, fiber-optic, 
telecommunications infrastructure is, by itself, not sufficient to drive a strong 
network readiness advantage.      
 
In this group, Panama is strong in Market Environment, Political & Regulatory 
Environment, Individual Readiness, and Business Usage.  Panama is weaker in 
Business Readiness, Government Readiness, Individual and Government Usage.  
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Figure 9 
 

 
 
Decomposing NRI further to reveal more detailed metrics of network readiness 
gives greater insight into the state of Panama’s ICT infrastructure environment.   
Figure 10 shows Panama’s readiness relative to Mexico, Chile and Costa Rica on 
selected indicators of ICT capability.    The indicators have been plotted in order 
from lowest rank to highest rank for the country of Panama.    The region 
highlighted in red shows indicators where Panama is generally below its peer 
group.    
 
Examining Panama’s global rankings shows significant weaknesses in: 
o High tech exports, a key indicator of the strength of a cluster 
o Education factors, including the quality and availability of both technical and 

managerial talent 
o The capacity for innovation 
o Government prioritization and usage of ICT 
o The cost of telecommunications access 
o The intensity of competition 
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Figure 10 

 
 
The Table below shows Panama’s major strengths and weaknesses on the detailed 
network readiness indicators.    
 

 
 
Source: Global Competitiveness Report, 2006-07 

 
Panama’s relative network readiness within the region becomes even clearer when 
comparing Panama, not against all of the countries within the peer group, but 
against the country that shows the “best-in-class” performance on each of the nine 
subcomponents of network readiness.    This comparison is shown in Figure 11.    
The consistent “best-in-class” country on network readiness is either Chile or 
Spain.     Panama is separated from these competitors by large gaps on almost all 
NRI subcomponents.     Areas where Panama is separated from the “best-in-class” 
country from within this peer group by at least 35 other higher ranking countries 
globally are: 
o Infrastructure environment 
o Business readiness 
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o Government readiness 
o Individual usage 
o Government usage 
Hence, within a peer group of nations of close geographic proximity or cultural 
affinity, Panama is significantly lagging in network readiness.    
 

Figure 11 
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GEM DRIVERS:  
The Global Entrepreneurship Model (GEM) is an empirical examination of the 
environmental conditions that encourage and support entrepreneurial activity at 
the national level.  Figure 12 shows the strength of Panama’s entrepreneurial 
conditions, relative to Singapore, the overall “best-in-class” worldwide on the GEM 
index, as well as Argentina, the overall worst performer worldwide.  Note that, in 
this analysis, a higher number is better. 
 
The Figure reveals a compelling insight; Panama ranks below the overall worst 
global GEM performer on the subcomponent of “Quality of Management Schools”.   
As discussed in a later section of this report on the human capital factors required 
for a strong innovation cluster, this weakness is critical.    Only “market-relevant” 
innovation is likely to produce economic and social prosperity from investments 
into Panama’s ICT cluster.   The ability to produce “market-relevant” innovation 
requires not only strong technical capability, but also strong business capability 
in the tasks of problem and opportunity identification, business and strategic 
planning, financial management, marketing and distribution, and human capital 
management.   Without such capability, Panama’s future returns from its 
investments into stronger technical and scientific capability are likely to be 
seriously diluted.  
 
Other inhibitors of an entrepreneurial environment in Panama include: 
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o Burden of government regulation 
o Hiring and firing practices (rigid labor code) 
o Business costs of corruption 
o Stringency of environmental standards 
These factors will all need to addressed in an effective plan to build a world-class 
entrepreneurial environment within the ICT cluster. 
 
On the positive side, Panama comes very close to the best global performer in 
terms of “Soundness of Banks”, and “Ease of Access to Loans”, although as 
discussed in a later section of this report on Finance Capital, it is not clear that 
Panama’s financial institutions are currently attuned to the needs of the 
entrepreneurial sector. 
 

Figure 12 
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COUNTRY COMPARATIVES: ESTABLISHED ICT CLUSTER NATIONS 
A second group of nations to which Panama can be compared is those countries 
that have already demonstrated successful ICT cluster performance.    This 
comparison should help to identify a picture of the path ahead for Panama.  The 
countries chosen for this numerical comparison are Israel, Singapore, Ireland, 
Taiwan, India, Finland, Australia, and the Netherlands.   Additional country 
reviews, and further qualitative insight into the enablers of successful cluster 
development, are contained in the Country Case Studies section of this report.  
 
Figure 13 shows the relative position of Panama against these developed cluster 
nations on each of the four primary drivers of cluster effectiveness.   
 

Figure 13 
Four-Factor Cluster Comparison: Established ICT Nations 

 
 
The rankings highlight the magnitude of challenge to establish a “World-Class 
Entrepreneurial ICT Cluster.    In terms of global competitiveness, Panama will 
need to leap-frog approximately 40 countries currently separating Panama from 
Ireland, the 6th ranked country in this peer group.     In terms of business 
competitiveness, the gap is smaller, but still daunting.    The greatest challenge 
will be in the area of network readiness, where 42 countries currently separate 
Panama from Ireland, and almost 60 countries separate Panama from Singapore, 
the leader of this peer group. 
 
Singapore is an interesting analogy for Panama.   It is an island nation, with a 
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small population, having emerged from an undeveloped nation status to become 
one of the most competitive nations in the world.   It has a similar focus on trade, 
commerce, and maritime logistics to Panama, has a strong financial services 
industry, and is located in a tropical region similar to Panama’s.    In many ways, 
Singapore is the ideal role model for Panama in its transition to a knowledge 
economy.      
 
Recommendation: For this reason, it is recommended that Panama enter into a 
collaboration and knowledge-sharing arrangement with Singapore (e.g., via 
institutions such as the Singapore Economic Development Board of) with a focus 
upon: 
(i) knowledge transfer around best practice cluster development 
(ii) potential ICT collaboration and co-development opportunities targeting 

specific industries such as financial services, logistics, and tropical 
environment research 

(iii) potential direct investment into Panama’s ICT cluster (leveraging off 
existing investments such as Singapore Aerospace Technologies)            

 
GCI DRIVERS: ESTABLISHED ICT NATIONS 
Figure 14 shows a comparison of Panama against established ICT nations on the 
12 pillars of global competitiveness. 
 

Figure 14 

 
 
Key insights from this Figure are: 
o Although previous analysis showed one of Panama’s strengths to be its 

Financial Markets Sophistication, this strength is matched or exceeded by all 
established ICT clusters with the exception of India.    Hence, Panama’s 
Financial Markets Sophistication appears to be a necessary but not sufficient 
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condition to the creation of a successful cluster and the attraction of foreign 
investment 

o Although Panama is well below most of these nations on most pillars, it is 
nonetheless close to or above India on almost every pillar except the level of 
innovation.   If Panama can improve its innovation capability, it has the 
potential of positioning itself as a niche alternative to the large-scale ICT 
clusters.   

  
Figure 15 provides additional detail on Panama’s network readiness relative to 
established ICT nations.   As expected, the gaps are significant.    With the 
exception of India, all of the established ICT clusters except India have a uniform 
capability across all network readiness dimensions; they are consistently strong 
on all subcomponents.    By comparison, Panama’s performance, although 
significantly lower ranking, is highly variable, as is India’s.  Panama is not 
consistent across the nine indicators of network readiness     India’s low scores on 
individual usage and infrastructure environment are no doubt due to the 
challenges of bringing reliable and inexpensive network access to a huge 
population (many of whom are in poverty) dispersed over a large geographic area, 
problems which Panama does not face.  
 

Figure 15 

 
 
 
BCI DRIVERS: ESTABLISHED ICT NATIONS 
Figure 16 shows Panama’s pattern of business competitiveness against the 
established ICT nations over the period 2001-2007.   The leaders (Singapore, 
Finland, and the Netherlands) have maintained highly consistent rankings 
throughout this period, suggesting a commitment by these countries to sustained 
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political priorities) or is relaxed over the long-term.    The strategy will require 
substantial and stained investment aimed at maintaining competitiveness in 
perpetuity. 

Figure 16 

 
 
Figure 17 shows additional data behind each country’s BCI rankings; i.e., the 
individual scores on “Company Operations and Strategy” and the “Quality of the 
National Business Environment”.    While some of these nations have fluctuated in 
the sophistication of company strategy and operations over the period, the 
movement has been nowhere near as large as in Panama.    Hence, these data 
confirm the importance of avoiding volatile movements in the nation’s business 
competitiveness. 

Figure 17 
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COUNTRY COMPARATIVES: EMERGING ICT NATIONS 
Many nations have recently embraced the promise of a knowledge economy and 
are in various phases of transition towards this goal.   In this section, we compare 
Panama against a subset of such countries.    These countries have not yet fulfilled 
their aspirations to achieve world-class cluster status, but are attempting, either 
directly or indirectly, to do so.   The countries examined here are China, Hungary, 
Korea, Costa Rica, Chile, and Malaysia.     
 
Figure 18 shows the relative position of Panama against these emerging cluster 
nations on each of the four primary drivers of cluster effectiveness. 
 

Figure 18 
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These data suggest that, even among nations with similar ambitions to Panama, 
Panama does not fare well.    Panama is either last or second to last within this 
peer group on all four indices.    Particularly in terms of global competitiveness, 
Panama is well behind this peer group (with the exception of Costa Rica).   China 
has a strong position on overall global competitiveness, even though its rankings 
on the remaining indices are low. 
 
On business competitiveness and network readiness, other nations rank close to 
Panama, but these countries collectively are still far away from the leading 
emerging ICT cluster nations.  Korea, Malaysia, and Chile appear to be performing 
particularly well on each of the four indices.     
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GCI: EMERGING CLUSTER NATIONS 
Figure 19 provides the decomposition of global competitiveness rankings 
for each country on the twelve pillars of GCI.    The pattern indicates one of 
inconsistent performance across the twelve pillars for most emerging ICT 
cluster nations.    Compared to established ICT cluster nations, which show 
more uniform performance, these data highlight the importance of 
coordinated policy and investment across all twelve pillars simultaneously.   
Weaknesses in any one pillar can significantly impede the level of 
competitiveness and productivity.   Most important in this regard, Panama 
shows noticeable weaknesses in the capacity for innovation and labor 
market efficiency, relative to other emerging ICT clusters.    Until these 
gaps are closed, Panama’s efforts to attract technology, talent, or other 
investment into the ICT cluster will meet with considerable challenge. 
 
Note also that Panama’s strength in financial market sophistication is 
matched by three other countries (Malaysia, Korea, and Chile).    
 

Figure 19 

 
 
BCI: EMERGING CLUSTER NATIONS 
Figure 20 compares Panama’s business competitiveness against its 
emerging ICT cluster peers.    Korea, the top-ranked nation, has achieved 
this position by improving the sophistication of company strategy and 
operations, and to a lesser degree, the quality of the national business 
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Unfortunately, Panama has allowed its rank on both these dimensions to 
fall over the same period.     

Figure 20 

 
 
NRI: EMERGING CLUSTER NATIONS 
Figure 21 compares Panama against other emerging ICT cluster nations on the 
components of network readiness.     Panama is lagging on all aspects of 
readiness and usage against these countries, with particularly large shortfalls on 
government readiness and government usage of ICT, where Panama ranks last in 
this peer group.   

Figure 21 
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COUNTRY COMPARATIVES: “BEST-IN-CLASS” NATIONS 
To gain a true sense of the accomplishments required to achieve “World-Class 
Entrepreneurial ICT Cluster” status, it is helpful to compare Panama against the 
countries which have attained the “best-in-class” global rankings on each of the 
four primary drivers of cluster effectiveness.     Figure 22 shows Panama’s position 
relative to the top 10 countries on each driver.    These charts reveal the 
magnitude of the challenge facing Panama.    Based upon earlier discussion, a 
relevant comparison is Singapore.     
 
For Panama to achieve a standing equivalent to Singapore, it will need to overtake 
52 other countries in global competitiveness, 49 other countries in business 
competitiveness, and 59 other countries on network readiness.    In addition, 
Panama will need to improve its entrepreneurial performance by almost forty 
percent over its current rating on the GEM index.     
 
These challenges appear daunting.   However, through its own performance, 
Singapore has demonstrated that such transitions are indeed possible.    In the 
sections below, we review some of the specific challenges that need to be 
addressed to achieve this outcome.     
 

Figure 22 

 
 
GCI: BEST-IN-CLASS NATIONS 
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is in the level of innovation, where more than 70 countries separate Panama from 
its Best-In-Class competitors.     Among the twelve pillars of global competitiveness, 
innovation is the one pillar that shows the most uniform and tightly clustered 
performance among the Best-In-Class nations.    This implies that world class 
innovation capability is a necessary condition to becoming recognized as a 
leading ICT cluster and without closing this gap, Panama will struggle to achieve 
its ambitions.           
 

Figure 23 

 
 
Figure 24 shows the trend in business competitiveness rankings of Panama’s 
best-in-class competitors.    Panama needs to climb almost fifty rankings to be 
considered a globally competitive business environment.    The remarkable pattern 
in these rankings is the consistency of the top performers in business 
competitiveness.   Apart from Austria and Japan, the most competitive countries 
have maintained their ranking in the top 10 for the entire period.    Panama, on the 
other hand, has shown considerable volatility, especially in the sophistication of 
company operations and strategy. 
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Figure 25 shows Panama against the Best-In-Class nations on the subcomponents 
of network readiness.    Although lagging across the board, Panama’s main 
shortfalls are in the areas of government readiness, and individual and 
government usage of ICT, where at least 60 other nations separate Panama from 
the Best-In-Class performers.   These network readiness gaps are larger than 
Panama’s overall global competitiveness shortfalls, implying that the investment 
in these areas will need to be larger than the overall efforts to improve Panama’s 
competitiveness.   This will present policy positioning challenges for the ICT 
sector.       
 

Figure 25 
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Decomposing these rankings further highlights the areas of needed improvement.    
Figure 26 compares Panama against its best Latin America, and best global, 
competitors on selected specific inputs to network readiness.   These gaps have 
been divided into tertiles showing those that are “extremely critical” (i.e., largest), 
“moderately critical”, and “contributing” (smallest).    Naturally, gaps that are 
extremely critical will require more urgent attention, more aggressive 
improvement timelines, or higher levels of investment.   These gaps include, in 
order: 
 
o High tech exports 
o Math and science education 
o Government prioritization of ICT 
o Government success in ICT promotion 
o Quality of the educational system 
o Capacity for innovation 
o Availability of scientists and engineers 
o Quality of scientific research institutions 
o Presence of ICT in government offices 
o Extent and effect of taxation 
o Total tax rate 
  
Critical factors include, in order: 
o University-industry research collaboration 
o Importance of ICT to government vision of the future 
o Quality of management schools 
o Low cost broadband access 
o e-Government readiness 
o Business monthly telephone subscription costs 
o Intensity of local competition 
o Local availability of research and training services 
o Internet bandwidth 
o Extent of staff training 
o Availability of government on-line services 
o Laws related to ICT 
 
While some of these gaps are already being addressed, especially the shortage of 
qualified researchers, scientists, and engineers, others are not.    In addition, 
there does not appear to be: 
o a specific focus on the ICT sector 
o a clear “top down” target for the level of capability required 
o a timeline for achieving these targets. 
 
These issues will be discussed in the recommendations section of this report.  
However, a general trend timeline for closing these gaps and bringing Panama to 
world-class status is suggested in Figure 27. 
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Figure 26 
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Figure 27 
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COUNTRY CASE STUDIES 
 
While the above quantitative analysis provides a clear indication of Panama’s 
relative standing, it does not provide the qualitative insight into how other nations 
have managed to build and sustain a world-class ICT cluster.   For this insight, it is 
necessary to review the evolution of specific country clusters.    In this section, we 
provide a brief synopsis of the current state and historical evolution of ICT 
clusters in the following countries: 

o Singapore 
o USA 
o Finland 
o United Arab Emirates (Dubai) 
o China 
o Mexico 
o India 
o Ireland 
o Costa Rica 
o Israel 

 

SINGAPORE 
During the last 30 years, Singapore has taken advantage of the worldwide growth 
of ICT in a number of ways.   First, Singapore has worked hard to become a 
significant regional hub for the production of ICT goods and services by attracting 
world leading ICT companies.  Through a variety of efforts, Singapore has 
successfully convinced these companies to use Singapore as a manufacturing 
base and a regional center for R&D, marketing, technical support and logistics.   
Second, the Singapore government has been promoting the adoption and use of 
ICT across the government departments and many sectors of the economy. 
Third, the government has been actively promoting and encouraging the start-up 
of domestic high technology companies.   Early on, they focused on 
manufacturing jobs but have now shifted to more knowledge-centric high tech 
start-ups in web 2.0, biotechnology, wireless, services and software. 
 
Singapore refers to their ICT production market as the Infocomm market.  The 
following statistics are provided by the Infocomm Development Authority (IDA) of 
Singapore.  The statistics provide a view into revenue growth, domestic vs. export 
and revenue by Infocomm industry sector.  
 
In Figure 1, the Infocomm industry revenue has continued to grow year over year 
but is tied to overall ICT industry demand.  Notice the 2001 to 2003 drop in 
growth as this is tied to the US dotcom bubble bursting.  
 
Figure 2, shows the ICT revenue by domestic market consumption vs. export 
consumption.  Within the domestic market, revenue grew by 10.3% to reach $18.3 
billion in 2007.  The two top performers, IT Services and Hardware, saw growth 
rates of 51.9% and 25.5% respectively (according to IDA Singapore).  In the export 
market, hardware grew 15.9% and software grew 11.4%.  These were the top two 
contributors in 2007.  North Asia was the top export destination in 2007 with a 
share of 22% of export revenue. 
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Figure 1 
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Figure 3 shows the breakdown of revenue by sector within ICT.  Despite the 
efforts by the government in improve the knowledge intensive sectors, Figure 3 
shows that Hardware continues to be an increasing percentage of the total ICT 
(e.g. Infocomm) revenue through the years.   In 2007, the total industry grew by 
13.8% as seen in Figure 1.  Looking into the details in Figure 3, the fastest growing 
segment was IT services which grew 40.6%  

 
Figure 3 
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Figure 4 shows the breakdown in revenue by sector and the associated growth 
rate.  Content is the only sector that declined in growth.  
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Figure 4 

‐50%

‐40%

‐30%

‐20%

‐10%

0%

10%

20%

30%

40%

50%

0

5

10

15

20

25

30

Hardware Software IT Services Telecommunication 
Services

Content Services

Re
ve
nu
e 
G
ro
w
th
 2
00
6 
‐
20
07

Re
ve
nu
e 
S$
 in
 B
ill
io
ns

Singapore Infocomm Revenue & Growth 2006‐2007

2006 2007 Growth
 

 
Consistent with the growth in revenue, the ICT/Infocomm industry in Singapore is 
growing the total number of people employed, as shown in Figure 5. 
 

Figure 5 
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Source IDA’s Annual Survey of Infocomm Industry 

 
 
Figure 6 breaks down the Singapore Infocomm manpower by job category.  
Infrastructure support, Infocomm sales & marketing and software development 
remained the top three job categories.  
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Figure 6 
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Role of Government 
The Singapore government has created a group called the Infocomm 
Development Authority (IDA) in December of 1999.  The group was merged 
together from the National Computer Board and the Telecommunication Authority 
of Singapore through the passing of the Info-Communications Development 
Authority Act of Singapore.  IDA says their mission is to:  
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“..Cultivate a vibrant and competitive infocomm industry in Singapore – 
one that attracts foreign investment and sustains long-term GDP growth 
through innovative infocomm technology development, deployment and 
usage in Singapore – in order to enhance the global economic 
competitiveness of Singapore.” 
 

IDA is the infocomm industry champion in Singapore.  They are also the national 
infocomm master planner and developer.  The ICT plans for Singapore come from 
the IDA.  The IDA also functions as the government CIO for the public sector.  
They have to project manage and operate the Singapore Government’s infocomm 
infrastructure.  
 
Singapore ICT History 
Singapore has a long history of the evolution of ICT through the implementation 
of a variety of long term plans.   To date, Singapore has implemented the 
following ICT (e.g. Infocomm) plans. 
 

 
Source:  IDA Singapore 

 
1. 1981 National Computer Board and National Computerization Plan.  

The plan achieved S$1.71 for each S$1 of investment according to the 
Singapore IDA.  The goals were: 

a. Growth of local IT industry 
b. Development of IT manpower pool 
c. Civil service computerization plan 

2. 1986 – National IT Plan.  The goals were: 
a. Beginnings of computing – communications convergence 
b. EDI bridges between government and industry (TradeNet, Lawnet & 

Mednet implemented) 
c. IT R&D 
d. Develop local IT industry and promote business use of IT 

3. 1992 – IT2000 Blueprint. Singapore ONE was a notable initiative as it was 
the world’s first nationwide broadband infrastructure. They also 
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implement an electronic network linking all public libraries, a secure 
infrastructure for electronic commerce, and an expert system for checking 
building plans.  

a. Increase national competitiveness 
b. Improve quality of life 

i. Intelligent island with a nationwide infrastructure to connect 
every home 

ii. Computer is a multi-purpose information appliance 
4. 2000 – Infocomm 21 (source: Infocomm Development Authority of 

Singapore May 2002). The first major development in this plan was full 
opening of the telecommunications market to allow for communication in 
the provision of telecommunication services. Within 2 years, Singapore’s 
international bandwidth had expanded by 400 times.  Rates for business 
and consumers fell by over 60%.  

a. Singapore as a premier Infocomm hub 
i. Develop a globally competitive telecommunications industry 

cluster 
ii. create an interactive broadband multimedia industry clusters 
iii. Spearhead the development of a wireless industry cluster 
iv. Position Singapore as a technology and innovation hub 
v. Build new competitive capabilities and nurture new local 

enterprises 
vi. Foster strategic partnerships and alliances overseas 

b. e-Powering the private sector 
i. Lay a robust foundation for e-business 
ii. Catalyze the digital transformation of businesses 
iii. Spur consumer demand 
iv. Brand Singapore as a global e-business hub 

c. e-Powering the public sector 
i. Encourage the delivery of online public services 
ii. Innovate with technology to build new capabilities 
iii. Develop thought leadership on e-government 
iv. Promote the use of e-government services 
v. Leverage the private sector 

d. e-Powering the people sector 
i. Improve the accessibility of Infocomm technology 
ii. Bridge the digital divide 
iii. Encourage the adoption of an e-lifestyle 

e. Singapore as an Infocomm talent capital 
i. Nurture an infocomm-savvy work force 
ii. Enhance the capabilities of Infocomm professionals 
iii. Attract and retain international Infocomm talent 
iv. Establish Singapore as the regions’ premier e-learning hub 

f. A business and policy environment that is conducive to competition 
i. Free and open telecom market 
ii. Clear and transparent regulatory framework 
iii. Regulatory policies that encourage businesses in emerging 

sectors 
iv. Regulations to foster innovative Infocomm business and 

services 
v. Protection of consumers’ interests, welfare and rights 
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5. 2003-2006– Connected Singapore. IDA undertook a “re-visioning” of the 
Infocomm 21 plan in order to develop new sources of growth including 
new creative inputs like design and the arts.   The IDA vision strategy 
framework was as follows: 

Infocomm for 
connectivity, 
Creativity & 

Collaboration Digital Exchange
Engine of 
Growth

Agent for 
Change

Strategies

Foundational Blocks

Capability Development

Technology Planning

Conducive Business Environment  
Source:  IDA Singapore 2003 

 
Strategy 1: Infocomm for Connectivity, Creativity and Collaboration.  
The strategy plans to to place Infocomm products and services into the 
hands of everyone “for more productive and enriching lives.”  The strategy 
drives the development of an Infocomm infrastructure for pervasive and 
secure access.  It also promotes the development of applications for work, 
play, lifestyle and learning.  And, it encourages the use of Infocomm 
applications and services while promoting Infocomm literacy.   
  
Strategy 2: Digital Exchange. This strategy focused on developing 
Singapore as a leading global digital distribution and trading center.   The 
plan was to create an end-to-end infrastructure for digital production, 
management, localization, archival, distribution and the secure 
provisioning of digital content. 
 
Strategy 3: Engine of Growth.   This strategy was developed to increase 
Singapore’s export revenue.  It also planned to “entrench” Singapore’s 
status as a telecommunications hub, through value-added services.  There 
was also a focus on exploiting high-growth clusters: mobile services, 
infrastructure for wired and wireless networks, multimedia processing & 
management, web services and portals, and security & trust infrastructure.  
Finally they hoped to establish Singapore as a digital living lab by targeting 
S$30m worth of innovation projects. 
 
Strategy 4: Agent for Change.  This strategy was intent on taking business 
process reengineering beyond the enterprise to the cluster and industry 
level.   They wanted to re-engineer key business clusters and government 
services through architecting, deploying common infrastructure and 
standards, and encourage the creation of services that improve linkages 
between companies, government and customers.  They focused on 
logistics, high-tech manufacturing, retail and healthcare.  
Foundation Blocks:  The capability development block is for manpower 
training programs, competency centers and local industry upgrading 
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program.  Technology planning sets directions, trials and standards. 
Conducive business environment deals with pro-business regulations and 
market access. 
 

6. iN2015. This is a 10 year master plan to grow the Infocomm sector and to 
build a well connected society.  iN stands for “Intelligent Nation.”  They call 
this a transition beyond physical ICT achievements, towards ICT-centric 
businesses, a “smart” workforce and a well connected society.   The specific 
goals of the plan are (Source: IDA Singapore): 
 
a. To be the first in the world in harnessing infocomm to add value to the 

economy and society. 
b. To realize a 2–fold increase in the value-add of the infocom industry to 

S$26 billion. 
c. To realize a 3–fold increase in infocomm export revenue to S$60 billion. 
d. To create 80,000 additional jobs. 
e. To achieve 90% home broadband usage. 
f. To achieve 100% computer ownership in homes with school-going 

children. 
 
The iN2015 main report has 10 detailed industry specific sub-reports.  The 
overall plan was the first collaboration of private, public and people sector 
to develop such a comprehensive plan.    There are four “strategic thrusts” 
to the vision described in the iN2015 plan: 
•  Spearhead the transformation of key economic sectors, government 

and society through more sophisticated and innovative use of 
infocomm; 

•  Establish an ultra-high speed, pervasive, intelligent and trusted infocom 
infrastructure;  

•  Develop a globally competitive infocom industry; and 
•  Develop an infocomm-savvy workforce and globally competitive 

infocomm manpower.  
 
IDA Singapore used the following graphic to summarize the areas of focus 
in the iN2015 plan.  There is a significant amount of detail available for 
each section. 
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Source: IDA Singapore 
 
Summary 
Singapore has been planning and evolving its ICT (infocomm) sector for more than 
25 years.  Their methodological and stepwise planning is an excellent model for 
Panama to study and emulate.  Their early success in attracting multinational 
companies to establish manufacturing capacity has set the basis for growing into 
more knowledge intensive sectors that can form the basis for sustainable 
competitive advantage.  
 

Education 
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Enterprise Development for Singapore-Based Infocomm Companies 

IDA will also consult industry focus groups on: 
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USA: SILICON VALLEY 
The title, Silicon Valley, was first made public in 1971 in a series of articles in the 
Electronic News while reporting on the semiconductor industry.  It referred to a 
cluster of firms operating in the San Francisco, California Bay Area that focused on 
semiconductors and electronics.  There have been many attempts, at least 17, to 
replicate the success of Silicon Valley over the years but none has succeeded in 
the same way as Silicon Valley.  
 
Fred Terman, Father of Silicon Valley 
Many of the historical analyses of Silicon Valley point to Fred Terman as the father 
of Silicon Valley.  In the 1930’s he was a professor in Stanford University’s 
Department of Electrical Engineering.  He was concerned about the lack of good 
employment opportunities in the area for Stanford engineering graduates.   He 
decided to focus on new radio technology locally and convinced two of his former 
students, William Hewlett and David Packard to start a new company.  Terman 
helped them raise some initial seed money.   Hewlett-Packard was incorporated in 
1939. 
 
Once Terman became dean of Stanford’s School of Engineering in 1946, he was 
successful in obtaining federal funding for defense related research.  This was a 
critical step as most of the funding had gone to east coast institutions.  The 
Federal research attracted a series of companies and strong technical talent. 
In the 1950s, Terman and others convinced Stanford University to lease some of 
their vast lands to create an industrial park to attract new companies focused on 
high technology that could collaborate with the University.  The University needed 
the money to fund post World War II growth.  By the early 1950s, Varian, Kodak, 
GE, Preformed Line Products, Admiral Corporation, Shockley Transistor, Lockheed 
and Hewlett-Packard had leased space.  Eight people left Shockley in 1957 to 
establish Fairchild Semiconductor in Palo Alto, California.  38 new companies 
were started by former employees of Shockley, one of which was Intel, now the 
largest semiconductor company in the world. 
 
The role of Lockheed, a major military contractor, locating in Silicon Valley as well 
as Fred Terman’s effort to bring defense related contracts cannot be 
underestimated. Semiconductor procurement by defense agencies amounted to 
approximately two-fifths of total product.   A great, mild climate and availability of 
space were other factors that helped in attracting and keeping individuals and 
firms in Silicon Valley.  
 
Terman once said, “We set out to create a community of technical scholars in 
Silicon Valley. There wasn’t much here and the rest of the world looked awfully big.  
Now a lot of the rest of the world is here.” 
 
Milestones 
A few of the notable events in Silicon Valley’s history (source: 
http://www.siliconvalleyonline.org/history.html) 

•  1951—Stanford Industrial Park is established as a “center of high technology 
close to a cooperative university.” Varian Associates, General Electric, and 
Eastman Kodak quickly sign leases.  

•  1952—IBM locates a key research facility to the valley.  
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•  1956—Dr. William Shockley founds Shockley Transistor Corporation to 
produce semiconductor-based transistors to replace unreliable vacuum tubes. 
Early employees read like a who’s who of the high-technology future.  

•  1956—Lockheed Corporation locates an aircraft division in Stanford 
Industrial Park.  

•  1958—Robert Noyce, Gordon Moore, and six other engineers from Shockley 
Transistor found Fairchild Semiconductor, the first company to mass 
produce integrated circuits.  

•  1958—NASA moves a research facility to the valley.  
•  1963 —Syntex Corporation and Varian form joint venture Synvar Associates 

to intertwine high technology and medical science.  
•  1968—Douglas Engelbart and team at the Stanford Research Institute (now SRI 

International) give first public demonstration of the computer mouse, 
windows, and networking.  

•  1968—Alejandro Zaffaroni leaves Syntex to form Alza and develop new 
technologies for time-release medications.  

•  1968—Gordon Moore and Robert Noyce found Intel.  
•  1970—Intel introduces first 1k DRAM chip.  
•  1971—Alan Shugart invents the floppy disk for data storage.  
•  1973—Intel introduces 8088 CPU and ushers in the new era of the 

microprocessor.  
•  1973—Stanley N. Cohen of Stanford University and Herbert W. Boyer of UC San 

Francisco invent a technique for splicing genes, leading to the formation of 
the bio-tech industry. 

•  1974—Development of the Graphical User Interface (GUI) at the Xerox Palo 
Alto Research Center (PARC) led to the intuitive design of Apple's Macintosh 
computer and Microsoft Windows.  

•  1975—The Homebrew Computer Club is founded to experiment with home 
computers. Club members go on to found nearly 20 computer companies.  

•  1976—Homebrew founder Steve Wozniak teams with Steve Jobs to form Apple 
Computer and build the first microcomputer in Jobs' garage in Cupertino. 

•  1970's—Relational database technology invented at IBM's Almaden Research 
Center.  

•  1982—The Stanford University Network is the catalyst behind the founding of 
Sun Microsystems. Silicon Graphics uses the same network chips to create 
its first graphic workstations.  

•  1984—Cisco Systems is founded by Leonard Bosack and Sandra Lerner.  
•  1989—Don Eigler, a researcher at IBM’s Almaden Research center, uses 

nanotechnology to spell “IBM” with 35 xenon atoms.  
•  1993—Stanford Professor Jim Clark hires Mosaic web browser pioneer Mark 

Andreesen to found Mosaic Communications, predecessor to Netscape 
Communications Corporation and the browser that made the Internet an 
everyday tool.  

•  1994—Jerry Yang and David Filo start a directory of websites that explodes 
into Yahoo!.  

 
Community 
A number of researchers of the history of Silicon Valley have pointed out the 
cultural dynamic created there.   The newness of the industry and relocation of 
many didn’t bring along the historical culture found in the Boston 128 corridor.  In 
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Silicon Valley, the people employed at these new firms considered themselves 
technical trailblazers.  The informal community remained friends even if they 
worked for competitors.  They would talk to each other on technical matters and 
get together at popular locations after work to share stories.  And given that so 
many companies located in the same geographical area, it enabled people to 
change jobs without changing or relocating their lives.  Hence the entrepreneurial 
risk in new ventures was somewhat reduced as they knew they could find a job at 
another company nearby. 
 
Contrast this with the Route 128 area near Boston.   While there were similar 
educational infrastructure in Boston and even larger government projects and 
funds, the culture was different.  Silicon Valley created a culture of risk taking, 
relationships and partnerships, while the history and current structure of 
128-based firms had established roots going back centuries.  The culture 
centered more on accepted practice and attitudes, “decorum and self reliance.”  
The 128 society was relatively stable and conservative and the defense industry, 
hiring practices and region’s geography reinforced this traditional culture.   This 
centralized, hierarchical structure didn’t foster the type of competitive forces, 
collaborations and risk taking found in the emerging Silicon Valley cluster culture. 
 
Silicon Valley Today 
There are many public high-tech companies today in Silicon Valley in many 
different sectors.  The following chart shows the breakdown as of the end of 
2007. 
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A key element of Silicon Valley’s success has been venture capital.  The following 
chart shows the amount of venture capital invested directly in Silicon Valley 
companies since 1995.  This data is compiled by PricewaterhouseCoopers and 
their MoneyTree Report.     You can see the big spike in 1999 and 2000 just before 
the dot.com fallout.     The red line indicates the percentage of Venture Capital 
funding that was invested into Silicon Valley companies as opposed the rest of the 
United States.    Silicon Valley attracts about 35% of total venture funding with the 
rest distributed across many other areas in the USA.  Silicon Valley has the highest 
concentration of any location in the USA. 
 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

SV VC Funding 6,012 18,23 33,87 12,83 7,180 6,596 8,026 8,240 9,601 10,87

% of Total USA VC Funding 29% 34% 32% 32% 33% 33% 36% 36% 36% 35%
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Shown below, is the number of companies funded by venture capital in Silicon 
Valley.  Excluding the 1999 and 2000 years (and 2008 is only two quarters of 
data), it remains in the range of 750 to 1,000 companies per year.  
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PriceWaterhouseCoopers, MoneyTree Report 

 
Looking across the entire USA, there are many sectors being funded by venture 
capital dollars. Since 2002, Software and Biotechnology are the leading VC sectors 
with medical devices growing quickly.  Software has been the largest sector to 
attract funding since 1995 in the USA.   
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In breaking down the venture investing by region in the USA, we see that Silicon 
Valley has the largest percentage of any region by far.  35% in 2006 and 38% in 
2007 of total venture dollars invested in the USA. 
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The most recent data of venture capital investing by sector in Silicon Valley shows 
software continuing to lead in terms of total investment, companies funded and 
total number of deals completed. (Data was not readable available for sector 
funding over time in Silicon Valley.)  Since 2006, the total venture capital dollars 
invested in one calendar quarter in Silicon Valley industries is in the range of 
US$2.4 billion to US$3 billion. 
 

No. Sector # of Companies Funded # of Funding Deals Total Investment ($M)
1 Software 75 76 $517
2 Media and Entertainment 46 46 $350
3 Telecommunications 35 35 $268
4 Medical Devices and Equipment 25 25 $337
5 Biotechnology 22 22 $300
6 IT Services 20 20 $262
7 Semiconductors 19 19 $170
8 Industrial/Energy 16 16 $419
9 Networking and Equipment 10 10 $50

10 Consumer Products and Services 9 9 $62
11 Computers and Peripherals 7 7 $54
12 Electronics/Instrumentation 6 6 $64
13 Healthcare Services 4 4 $10
14 Financial Services 4 4 $44
15 Retailing/Distribution 3 3 $20
16 Business Products and Services 3 3 $23
17 Other 1 1 $6

Total 305 306 $2,956

Venture Capital Investment in Silicon Valley by Sector April 2008 to June 2008 (CY Q2)

 
PriceWaterhouseCoopers, MoneyTree Report 

 
In “The Silicon Valley Edge: A Habitat for Innovation and Entrepreneurship,” the 
authors say that many other governments have had their “Silicon X” to copy Silicon 
Valley but none have succeeded.   
 

“..The Valley’s sustaining edge arises from factors that go beyond any 
individual or single company.  Rather, the Silicon Valley edge stems from 
an entire environment, or habitat, hone for innovation and 
entrepreneurship.  This habitat has developed endogenously over time, 
co-evolving with generation after generation of new firms and new 
technologies.   Silicon Valley’s habitat specializes in breeding companies.” 
“What sets Silicon Valley apart are not the technologies discovered here, 
but the companies created in the region that develop, market, and exploit 
these technologies.  In other words, the Silicon Valley story is 
predominantly one of the development of technology and its market 
applications by firms – especially by start-ups.” 

 
Jarunee Wonglimpyiyarat from Boston University studied the history of Silicon 
Valley and published the results in 2005 in a paper titled: “The dynamic economic 
engine at Silicon Valley and US Government programmes in financing 
innovations.”  The author describes Silicon Valley’s characteristics within Porter’s 
competitive Diamond Model.  
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Cluster indicators 
of the competitive 
Diamond Model  

Cluster-specific model of Silicon Valley  

Firm strategy and 
rivalry 

• The culture of risk-taking California-style entrepreneurship 
• Favorable tax policies, e.g. tax-exempt capital gains and 
pension funds as investment incentives to facilitate the 
development of VC market  

Factor (inputs) 
conditions 

• Substantial degree of information sharing across 
competing entrepreneurial firms  
• Cooperation between high-technology firms, research 
institutions and universities in the cluster  
• Liquid stock market and angel capital network as the 
venture channels for investors in Silicon Valley  

Related and 
supporting 
industries 

• Government-supported R&D funding programs (Major 
programs shown in [another table in the article]  
• Support of cluster-specific industrial park, specialized 
research centers and education institutions, e.g. Stanford 
University, Stanford Research Institute, Stanford Industrial 
Park  

Demand conditions 

• Firms and entrepreneurs work with sophisticated local 
customers in the California electronics industry for the 
clusters’ products and services, e.g. Intel's high capacity 
microprocessor, IBM's microcomputer and PC equipment  
• Collaboration is a major source of innovation as local 
demand helps focus on critical needs in the regional clusters 
(electronics-based agglomeration in Silicon Valley)  

Source: Jarunee Wonglimpyiyarat, Boston University  
 
The ability to offer stock options has also contributed to the success of Silicon 
Valley.   Entrepreneurs in Silicon Valley are motivated by individual factors such as 
achievement and wealth.   They aspire to improve their quality of life and see 
many examples of people who took risks and succeeded early in their careers, 
achieving significant wealth.    Tax policy encourages the creation and distribution 
of this wealth through the granting of stock options to all employees.     Until 
recent changes to accounting practices which encourage firms to expense these 
options, this compensation mechanism was a low-cost way of attracting highly 
motivated talent.   Rather than shunning entrepreneurs who fail, the Silicon Valley 
culture encourages them to try again and learn quickly from the failure. 
 
Government intervention played an early role in Silicon Valley primarily by acting 
as an indirect anchor customer, funding defense related projects.  This attracted 
many firms and individuals to the area that later broke off to start up high-tech 
companies that leveraged the skills from their defense related work.  US Federal 
and State governments do continue to fund and collaborate with Universities 
around Silicon Valley.  This likely does have some ongoing effect to the success 
but fairly minor at this point. 
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Software 
Much of the initial Silicon Valley success (and still today) was around 
semiconductors and electronics.  Software also is a big part of Silicon Valley.   One 
of the central stories about software came from the efforts of Xerox.  Doug 
Engelbart invented the mouse in the mid=1960s while at the Stanford Research 
Institute using money from NASA and the U.S. Air Force.   When the funding dried 
up, some of the researchers were hired by Xerox in the creation of Xerox Palo Alto 
Research (PARC).   PARC played a key role in the development of object-oriented 
programming, graphical user interfaces, Ethernet, PostScript and laser printers.  
Most of these technologies were commercialized by other companies with Apple 
and Adobe being two of the most famous today. 
 
The Role of Government 
The defense influence on Silicon Valley was noted above. This is probably the 
most direct government effort.  But there are many more efforts that helped 
Silicon Valley as well as many other regions in the United States.  Jarunee 
Wonglimpyiyarat has chronicled the Federal and State government efforts that 
have helped companies in Silicon Valley.    The following charts highlight the key 
initiatives. 
 

Stages  Programs  

Early stages Small Business Innovative Research (SBIR), Small Business Technology 
Transfer Program (STTR) 

Later stages Advanced Technology Program (ATP), Defense Advanced Research 
Projects Agency (DARPA), Dual Use 

For small 
business 
assistance 

Cooperative Research and Development Agreements (CRADAs), Small 
Business Administration (SBA), Manufacturing and Extension Program 
(MEP), ManTech 

Source:   Jarunee Wonglimpyiyarat 
 
 
The actions of state government and private programs.  

Programs  Description  

Small Business 
Innovative Research 
(SBIR) 

The SBIR program was established in 1982. It is the US 
government equity investment pool focusing on the 
commercialization of research and development (R&D) 
performed within a small firm. The funding program of 
early-stage R&D is designed to encourage the conversion of 
government-funded R&D into technological innovation and 
commercial application. 

The Small Business 
Technology Transfer 
(STTR) 

The STTR program was established in 1992 with the main 
purposes to move research and development towards 
commercialization. STTR focuses on the commercialization of 
R&D performed in universities and government laboratories. 

Advanced Technology ATP was established in 1991 to benefit the US economy by 



 60

Programs  Description  

Program (ATP) cost-sharing research with industry to foster new and 
innovative technologies. The ATP program funds the 
companies undertaking the research in genomics and Internet 
tools. 

The Defense Advanced 
Research Projects 
Agency (DARPA) 

DARPA was established in 1958 to focus on the military 
research and development. The aim of DARPA is to ensure that 
the US maintains a lead in applying state-of-the-art technology 
for military capabilities and to prevent technological surprises 
from potential adversaries. 

Dual Use 

The Dual Use Science & Technology Programme implements 
dual use technologies in defense systems by jointly funding the 
development of these technologies by the Department of 
Defense and commercial industry. The Programme defines 
‘dual use technology’ as a technology that has both military 
utility and sufficient commercial potential to support a viable 
industrial base. 

Cooperative Research 
and Development 
Agreements (CRADAs) 

CRADA is a written agreement between a private company and 
a government agency to work together on a project. CRADA 
allows the Federal Government and non-federal partners to 
optimize their resources, share technical expertise in a 
protected environment, share intellectual property emerging 
from the effort, and speed the commercialization of federally 
developed technology. 

Small Business 
Administration (SBA) 

SBA was established in 1953 to provide financial, technical and 
management assistance to help Americans start, run and grow 
their businesses. SBA established a Micro Loan program 
nationwide to guarantee on bank loans to small businesses. 

Small Business 
Investment 
Corporations (SBICs) 

The SBIC program was created in 1958 as a principal US 
government body to encourage investment (direct equity 
investments) in small businesses. SBICs are privately-owned 
and managed investment firms that use their own capital, as 
well as funds borrowed at favorable rates with the Small 
Business Administration (SBA) guarantee, to make VC 
investments in small businesses. 

Manufacturing and 
Extension Programme 
(MEP) 

MEP was established in 1988. It is a nationwide network of 
not-for-profit centers linked together through the Department 
of Commerce's National Institute of Standards and Technology. 
The purpose of MEP is to provide small and medium sized 
manufacturers with the expertise and services they need to 
succeed. 

Manufacturing 
Technology (ManTech) 

The Department of Defense Manufacturing Technology 
Programme (ManTech) funds the enabling manufacturing 
technology developments required for the efficient, effective 
production of future weapon systems that support the 
Department of Defense's strategic plans. 

California Public The CalPERS Programme was established in 1999. It is the 
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Programs  Description  

Employees’ Retirement 
System (CalPERS) 

government equity investment pool set up to invest in 
California start-ups and established companies seeking capital. 
The aim is to help the companies grow and become competitive 
in the institutional marketplace. 

The National 
Association of 
Securities Dealers 
Automated Quotation 
(NASDAQ) 

NASDAQ was founded in 1971 as a capital market for SME 
investment opportunities. The market provides a place for 
fund-raising for small companies and venture capital. NASDAQ 
aids small companies in raising funds before they become more 
established and move up to the national capital market. 

Silicon Valley Bank 

Silicon Valley Bank was founded in 1983. The bank provides 
credit and banking services e.g. term loans, equipment loans, 
and structured loans to start-up technology-based companies 
in the technology, life science, private equity and premium wine 
markets. 

Source:   Jarunee Wonglimpyiyarat 
 
Summary 
Silicon Valley history and success is rich with examples of entrepreneurship and 
venture capital financing.  Collaborative work between technical talent within and 
across companies contributed significantly to the development model.  The 
culture that developed throughout the area further fueled the right dynamics to 
encourage more innovation and entrepreneurial start-ups.    
  
Sources: 

•  “Fred Terman, The Father of Silicon Valley.” Carolyn E Tajnai 1985 
•  “Silicon Valley History 101,” http://www.siliconvalleyonline.org/history.html 
•  “Silicon Valley and Route 128,” by Paul Mackun 
•  PriceWaterhouseCoopers “MoneyTree Report” 
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FINLAND 
Economic Turnaround in the 1990s 
Finland is the eighth largest country in Europe with a population of about 5.3 
million people.  Most of the people are located in the south.   Finland has one of 
the most competitive economies in the world.  Finland ranks in sixth place 
worldwide in the Global Competitiveness Index from the World Economic Forum.   
 
Finland’s economy was having difficulties in the early 1990s after the Berlin wall 
came down in 1989 and the Soviet Union began to dissolve.  These were the most 
important export markets for Finland.  Falling pulp and paper prices, issues in the 
banking sector, increases in property prices and inflation all contributed to the 
economic situation.    
 
To combat these problems, the changes in science and technology policies that 
were initiated in the preceding decade were accelerated.   The government made 
additional resources available for research and development.   At the time, the 
government knew that they wouldn’t be able to compete with resource-intensive 
industries.  Knowledge based advantages were the future. 
 
The Science and Technology Policy Council developed a cluster program.   The 
Program developed the innovative capacity of industrial clusters with support for 
specific cluster R&D efforts.  They also set up 15 incubators near regional clusters 
throughout Finland to make venture capital available for new start-up companies.   
The government had policies concerning technology, education and competition 
as part of their overall industrial policy.   
 
Between 1993-1998, the number of students entering universities nearly doubled 
and nearly tripled in technical areas.  In 1998, the government expanded 
education in the information and communication field.  The government also 
increased competition in banking and made inbound investments easier to occur.  
Restrictions on ownership of Finnish firms were also eliminated. 
 
In 1995, Finland became a member of the European Union which opened many 
doors including additional FDI and connections with western economies.  By 
1999, electronics and telecommunications equipment has become the leading 
sector followed by pulp then paper.   Finland’s GDP had an average growth of 5 
percent per year in the second half of the 1990s.  Overall, this was a remarkable 
turnaround in just about a decade.    

 
Development of the Finnish ICT Cluster 
Finland became the first country to embrace the concept of a national innovation 
system as the basis for its science and technology.  Their approach extends from 
education and science policy to technology policy & R&D and internationalization. 
 
In the 1980s, Finnish technology policy began to emphasize information 
technology.  The importance of science in developing technology became more 
integrated into the planning.   In this regard, the Science and Technology Policy 
Council (STPC) of Finland was established in 1986.  It is chaired by the Prime 
Minster.  The mission of the Council was to co-ordinate planning on innovation 
policy.  They brought together government, industry, science and labor groups to 
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plan and resource Finlands science and technology policy.  The jointly created 
visions have been credited as one of the key success factors in creating the 
economic turnaround in Finland.   
 
Also, in 1983, the National Technology Agency (Tekes) was founded and charged 
with implementing the technology policy.  Tekes is the primary public financier of 
the ICT sector.  Between 1991 and 2003, the proportion of business enterprise 
R&D expenditure climbed from 57% to 70% because of the governments 1996 
decision to increase R&D funding which was counter to the general downsize of 
public expenditures at the time. 
 
Tekes also became Nokia’s primary public financier.  Toward the end of the 
1980s, Tekes funded an average of 25% and later 15% of Nokia’s R&D 
expenditures.  The apparent center of the Finnish ICT cluster is Nokia.  It’s 
involved in many aspects of information technology from phones, to content, to 
infrastructure, to entertainment, services, manufacturing, portals and more.   
 
Tekes summarizes their strategy in the following graphic (from their website): 
 

 
 
The other central public sector players are Sitra (the National Independence Fund), 
Finnvera (Export Credit Agency), Finpro (Association for internationalization 
services) and Invest in Finland.  Sitra was set up in 1967 to focus on research and 
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training, innovations and business development and venture capital.  Sitra serves 
as the primary public venture capitalist. 
 
In the late 1990s, the Center of Expertise Program was created in accordance with 
the Regional Development Act.  The purpose was to pool local, regional, and 
national resources in selected internationally competitive fields.   There are now 
14 regional and two national Centers.  The ICT sectors are concentrated in four 
cities.  Other Centers focus on new media, cultural business and design.  
 
The Employment and Economic Development Centers (TE Centers) were created 
through the joint efforts of the Ministry of Trade and Industry, the Ministry of 
Agriculture and Forestry, and the Ministry of Labor.   A total of 15 centers around 
the country provide comprehensive advisory and development services to small 
and medium-sized enterprises with an emphasis on ICT firms.  Tekes is the public 
finance arm to the ICT sector. 
 
The Finnish Park Association (Tekel) is a nationwide cooperation network 
connecting 22 technology and science parks in Finnish university cities.   Tekel 
parks promote enterprises that implement innovative research.   The parks have 
1,600 enterprises and public organizations and 32,000 experts. 
 
Early liberalization of telecommunications competition in Finland was another 
contributing factor to the growth of the ICT sector.  Competition led to lower 
prices and increased innovation in wireless communications.  By 1994, the 
telecom markets in Finland became some of the first to be liberalized.  In 1991, 
the world’s first GSM call was made in Helsinki with a Nokia phone on a network 
supplied by Nokia.  
 
In Finland, the Ministry of Transport and Communications (MTC) was one of the 
first to restructure their regulatory approach. It was codified in the 
Telecommunications Act of 1987 and the Telecommunications Market Act of 
1997.  The first Act was an effort to achieve first mover advantage in the telecom 
and mobile markets by promoting competition in local, long distance and 
international telecommunications.   The 1997 Act was an effort to tie the Finish 
efforts to the requirements of the EU (European Union).  
 
Liberalization of capital markets and the rise of risk financing also stimulated 
growth in the ICT sector.  In 1995, over 80% of small and medium-sized 
companies still had bank loans.  By 2000, this number had dropped to 20%.  In 
1993, laws restricting foreign ownership were abolished.  By 2000, foreign 
holdings accounted from 74% of total market capitalization of shares.   The annual 
FDI from 1988 to 1993 was only $472 million versus and average annual amount 
of $3.4 billion between 1994 and 1999.  Membership in the EU in 1995 helped 
accelerate the FDI for Finland.  
 
Enterprises have undertaken a larger and larger percentage of R&D in Finland 
since 1987.  Tekes has provided a summary of the Statistics Finland data to show 
the breakdown of R&D expenditures by enterprises, universities and other public 
research. 
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The following chart provides the business R&D by industry sector over time. 
Electronics is the largest sector. 
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Tekes provides a good overview of the various sourcing of funding in Finland, as 
depicted in the following diagram: 
 

 
 

The following is a good visual summary of the public sector innovation activities 
in Finland. 
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A wide a variety of activities have occurred in Finland to drive the success in ICT.  
Tekes provides the following timeline of activities. 
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The following diagram demonstrates Finland’s economic growth model. As can be 
seen there is a very strong focus on education, capital, research and technology as 
was seen by the many different programs and agencies discussed previously.  
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Tekes tracks the number of knowledge intensive services as a measure of success 
of their growth strategy.  

 
 

Education 
The Ministry of Education is in charge of education and training, science policy, 
institutions of higher education and the Academy of Finland.  The Academy funds 
basic research while Tekes promotes R&D.  In 2003, the Academy support for 
research at Finnish universities and research institutes amounted to EUR185 
billion which was more than 13% of total government research funding.  
 
The Finnish higher education system is made up of two branches: universities and 
polytechnics.   The polytechnics, 29 in total, were put together during the reforms 
in the 1990s.  There are 20 universities in Finland and 10 specialist institutions 
which include 3 universities of technology, three business schools and four art 
academies.  The higher education system has about 270,000 students. Nearly 
13% of the population has a university degree or the equivalent.   Nearly 60% of 
the population has completed a secondary education or beyond.  
 
The total number of graduate schools has increased since 1995.  They cover all 
the main areas of research and form a network to collaborate on wide ranging 
project.  In 2004, half of the 20+ graduate schools had ICT concentrations.  

 
The Finnish ICT Cluster Facts 
In 2005 there were about 6,600 firms in the information technology cluster 
including about 300 that are first-tier subcontractors to Nokia.  The combined 
number of employees was estimated at 109,000. The twenty largest companies 
produce the majority of the revenue. 
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The GDP share of the ICT cluster has gone from 4 percent in 1990 to more than 10 
percent today.  Nokia accounts for about 4 percent of the 10 percent.  ICT-related 
research accounts for more than 50 percent of industrial R&D in Finland.  Nokia’s 
share of exports is about 20 percent.  
 
The ICT market in Finland is divided among the following firms. 

 
Production of Goods Companies Number of 

Companies
Employees Revenue (EUR  

thousand)

Production of office machinery                             3                     17  €                  1,648 
Production of computers and other data 
processing devices

                          44                   243  €                47,989 

Production of insulated wiring and cables                           34               1,704  €              446,846 

Production of electronic circuits and other 
electronic components

                        197               4,100  €              581,810 

Production of television and radio transmitters 
and line telephone devices

                          52             30,976  €        30,130,591 

Production of television and radio receivers, voice 
and image recorders and players

                          55                   952  €              165,192 

Production of measurement, monitoring and 
navigation devices, excluding industrial process 
control devices

                        227               3,983  €              723,297 

Production of industrial process control devices                           66               2,646  €              475,304 

Total                         678             44,621  €        32,572,677  
  

Production of Services Companies Companies Employees
Revenue      

(Euro thousand)

Consumer electronics wholesale trade 173                        821                 12,171,960€    
Computer systems wholesale trade 584                          6,958               3,907,215€       
Data communication devices wholesale trade 237                        2,599              939,339€         
Telecommunications 330                          18,163             6,338,685€       
Leasing of office equipment 24                          69                    87,312€            
Data processing services 4,602                       35,635             4,423,422€       
Total 5,950                       64,245             27,867,933€      

Source:  Invest in Finland 
 

Invest Finland notes that there about 11,000 companies in “content production” 
employing about 40,000 people with about EUR7 billion annual revenue.  The 
domestic IT market is about EUR 10 billion annually according to Invest Finland.  It 
is concentrated in about 10 of the largest ICT companies.  These include: Nokia, 
TeliaSonera Finland, TietoEnator, Elisa, GNT Holding, Etel Networks, 
Hewlett-Packard, IBM, Canon North-East, Siemens. 
 
The EUR 10 billion is divided among these sectors: 
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Software, 8%

Data Comms, 
53%

IT Services, 
23%

Hardware, 16%

 
Source:  Invest Finland 

 
Approximately 330 companies were involved in the Finnish data 
communications market in 2005.  Most of the market is controlled by 
TeliaSonera Finland, Elisa and the Finnet Group, the three largest operators in 
Finland.  
 
For telecommunications in Finland, the top ten companies are: TeliaSonera 
Finland, Elisa, Finnet, Saunalahti, Etel Networks, YIT Primatel, Teleste, TDC Song, 
Vaasan Laanin Puhelin, Aina 

 
IT Services 
The Finnish IT services market in 2005 was EUR 2.3 billion. At the time, the market 
was not growing very much due to decreased outsourcing deals and price 
competition.   The five largest IT services companies in Finland in 2005 were:  
TietoEnator, IBM, HP, Fujitsu Services, WM-data. 
 
Software 
The Finish software product market in 2005 was EUR 1.3 billion with the domestic 
portion being EUR 797.  Finish providers do provide software services to less 
developed countries in Asia and Eastern Europe and in some areas of the United 
States.  The ten largest software companies in Finland are: Aldata Solution, 
Tecnomen, Comptel, Proha, F-Secure, SAF Finland, Setec, Basware, Future Cad, 
and Microsoft.  
 
Hardware 
The Finnish hardware market in 2005 was approximately EUR 1.6 billion.  Most of 
it is from IT companies for PCs and mobile devices.  The top companies are: 
•  Hardware:  HP, Fujitsu Siemens, Canon, Xerox, Konica Minolta 
•  Wholesalers: GNT Holding, Scribona, Tech Data Finland, Toptronics, Santech 

Finland 
•  Retailers: Arctecho, Hameen Konttoritekniikka, Businessforum, Tietoasema, 

Data-Entry Ky 
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Company Clusters  
Given the successful nature of ICT in Finland a number of technology oriented 
company clusters have emerged.  Examples include gaming, mobile content 
services. GPS navigation services, banking, health care, Web 2.0 and mobile 
solutions for public administration. 
 
Investment in Finland 
The growth of the Finnish private equity and venture capital market began in the 
latter half of the 1990s.  Today, the private sector accounts for a majority of the 
market.  The public sector focuses on seed financing and turnarounds.  The 
Finnish Venture Capital Association, established in 1990, has 37 full members 
and 75 associate members currently.  The members are acting in the Finnish 
private equity and venture capital markets.    
 
The current state of the private equity industry in Finland is summarized by the 
Association as follows: 
 
“In 2007, the private equity houses located in Finland made 468 investments in 
291 portfolio companies. The value of the investments totaled 877 million euros - 
a remarkable increase from the previous year. Follow-on investments received the 
greatest number of new investments (333 investments, 115 M€), whereas the 
value of the investments was concentrated in initial investments (135 
investments, 761 M€). The largest number of investments were made in 
companies operating in the manufacturing industry (174 investments, 210 M€), 
whereas the largest sums were invested in the services industry (50 investments, 
351 M€). Fundraising tripled from the previous year, and totaled 1559 M€.” 
 
According to the Finnish Venture Capital Association, EUR 877 million was 
invested in 2007 up from EUR 350 million in 2006. 291 companies were financed 
compare to 284 in 2006.  Venture capital investments accounted for 43 percent of 
total investments and the remaining 57 percent consisted of buyout deals.  
Computer related and electronics industries received EUR 28 million of venture 
investments (7%).    
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Tekes provides the following summary of venture capital investments over time in 
Finland.  

 
 
Finnish Domestic ICT Market 
According to IDC, the Finnish ICT market was EUR5.1 billion in 2001 growing 5% 
annually.  Overtime the share of hardware sales has moved down to below 40%.  
The software market was at EUR800 million and growing at 6.6% annually.   In 
2001, there were more than 700 software companies in Finland.  
 
ICT and Media Cluster Companies in the Tampere Region of Finland, the second 
largest region by population in Finland (Soure:  Europe INNOVA presentation 
August 23, 2006) 
 
Summary 
Since the late 1960s, Finnish public policies have increasingly supported 
technology and technology investments.  Finland has made a remarkable assent 
to one of the most competitive countries in the world from a virtual unknown in 
the late 1980s.  It is vital to understand the role of Nokia in the development of 
the ICT cluster as well as the overall timing of growth of global IT demand during 
the same period.  That combined with the keen macroeconomic moves, and 
specifically the understanding of the innovation forces, by the Finish government 
contributed to the acceleration of Finland’s ICT cluster success story. 
 
Sources: 
•  E.findland.fi  
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•  Invest Finland 
•  Finnish Venture Capital Association 
•  Europe INNOVA 
•  Source: What next?  Finnish ICT Cluster and Globalization by Dan Steinbock 
•  http://www.fvca.fi/ 
•  http://tekes.fi/eng/tekes/core_activities.htm 
•  http://tekes.fi/eng/publications/presentation_material.html 
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UNITED ARAB EMIRATES 
Country Overview 
In December of 1971 Dubai, with Abu Dhabi and five other emirates formed the 
United Arab Emirates after Britain left the Persian Gulf.  Dubai’s government 
operates in the framework of a constitutional monarchy.  The Al Maktoum family 
has ruled since 1833.  
 
The United Arab Emirates (UAE) is located at the south-eastern tip of the Persian 
Gulf.  It occupies and area 86,000 square kilometers.   Its 600km coastline and 
location have helped it develop a open economy.  The UAE is made of seven 
Emirates, each with large degree of autonomy and divergent natural resources.  
The area has a population of more than 4.6 million people with 20 percent under 
14 years of age, 78.6% of age 15-64 years and 0.9% 65 years and over.  
Approximately 73.9% of the population in the 15 to 64 age group is non-national. 
Dubai can either refer to an emirate (one of seven) in the UAE or the emirate’s 
main city. 

 

 
Source:  CIA Factbook 
 
Dubai’s GDP as of 2005 was US$37 billion.  40% is based on oil and gas. The UAE's 
strategic plan for the next few years focuses on diversification and creating more 
opportunities for nationals through improved education and increased private 
sector employment. The primary industries are petroleum and petrochemicals; 
fishing, aluminum, cement, fertilizers, commercial ship repair, construction 
materials, some boat building, handicrafts, textiles. 
 
GDP is split between industry and services.  Industry, 50% of the economy) 
includes manufacturing (13%), construction (8%), and crude oil production (27%).  
Services are made up of trade (14%), financial services (7%) and transport, storage 
and communications (7%).  Construction materials, jewelry and precious metals 
are the most successful exports after oil.  
 
Five factors have driven the competitiveness of the UAE economy.   
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1. Post September 11 effect:  9/11 caused tighter controls on capital movement 
and a result Emirati capital as flown back to the country (estimated at $1.4 
trillion).   

2. Emergence of local companies: The UAE has created successful services 
companies including Emirates Airlines, DP World and firms in transportation, 
logistics, financial services and operations.  Each of these firms are part of a 
growing sector (cluster) that is fostering the competitive forces that drives 
productivity improvements. 

3. Growth in China and India:  The proximity of Dubai and the relevant services 
have found good, growing markets in China and India.  

4. Increased FDI:  UAE has seen a 1000% increase in FDI over the last 5 years, 
making it a very attractive location for FDI. 

5. Growth of local capital markets:  The Emirati stock market fuels the 
country’s competitiveness as family business can now go public to raise funds 
and grow internationally. 

The government has taken steps recently to improve national competitiveness 
through huge infrastructure spending, business oriented tax environment with no 
corporate taxes, creation of free trade zones, creation of IFC (institutions for 
collaboration) to facilitate interactions between government and business sectors.  

 
ICT in UAE 
Most of all information technology development activities in the UAE are located 
in the Dubai Technology and Media Free Zone that was created in 2000. The zone 
was established as a tax-free commercial area with four main hubs: 
1. The Dubai Internet City (DIC) for information and communications technology 
2. The Dubai Media City for media companies, 
3. The Knowledge Village for knowledge-focused companies, 
4. Outsourcing Zone to establish outsourcing operations in the region. 
 
The Dubai Internet City is the Middle East’s biggest ICT infrastructure and is 
located to take advantage of growing Middle East, Indian and northern Africa 
markets.   Many big name international High-tech companies have offices in the 
DIC including Microsoft, Oracle, HP, IBM, Dell, Siemens, Canon, Logica, 
Sony-Ericsson and Cisco.  Small foreign and domestic companies have established 
operations there.   
 
The range of sectors represented include: software development, business 
services, web services, e-commerce, consulting, sales & marketing and back office 
operations.  There are currently 835 companies in the DIC with 27% from the 
Middle East, 15% from the Americas, 33% from UK & Europe, 4% from Asia, 19% 
from the sub continent and 2% from Africa.   In 2007, DIC witnessed 33% growth, 
drawing 112 new companies to the cluster, including British Telecom and Google.   
 
The government promotes these benefits of being part of the DIC: 
•  Free Zone 

o 100% Tax Free. 
o 100% foreign ownership. 
o No Customs duties. 
o Full currency convertibility. 
o No restrictions on the repatriation of capital and/or profits. 
o No trade barriers or quotas.  
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•  One Stop Shop  
o Simplified incorporation process. 
o Hassle-free company laws and legal framework 
o 24-hour visa service  
o Quick access to Knowledge Workers due to fast-track immigration process. 

•  Infrastructure 
o World’s largest commercial implementer of IP telephony. 
o Structured cabling supporting Gigabit applications. 
o Scalable broadband internet access to desktop.  
o Scalable and serviced office space, land lease options and competitive 

pricing. 
•  ICT Cluster  

o Every element of the ICT value chain.  
o Channel Development opportunities.  
o Networking opportunities. 

 
Dubai Knowledge Village was launched by the UAE Government in 2003.  The 
objective of the Village is to develop the region’s talent pool and accelerate the 
move to a knowledge economy.  The structure and environment is set up as a 
destination for education and training for domestic and international students.  
 
In 2005, the government sponsored the ICT Development Fund which was geared 
towards the promotion of ICT in the country and globally.  The Fund is designed to 
grow innovated research and development projects within the UAE ICT sector.  
The Fund states that they focus on the following areas: 
•  Incubators 

o Nurturing business incubators in the UAE that support the development of 
new ideas and provide early stage startups with financing, management 
expertise and infrastructure support  

•  R&D projects 
o Enabling research teams to carry out world-class research, both basic and 

applied, and advancing the level of theoretical understanding of ICT 
subjects as well as their real world applications 

•  R&D institutions 
o Supporting the creation of high-quality R&D institutions in the UAE that 

focus on basic and applied research and that contribute positively to the 
ICT sector of the country 

•  Educational scholarships 
o Providing educational scholarships to support the education of motivated 

and capable individuals who are keen to work in and contribute to the UAE 
ICT sector 

•  Educational institutions 
o Strengthening and setting up educational institutions that offer quality 

ICT-related courses and that will groom future talent for the country 
(Source: http://www.ictfund.ae/Fund-Objectives.html) 

 
The UAE has a policy for the telecom sector called the General Policy for the 
Telecommunications Sector (GTP) and covers the period from 2006-2010. It is 
designed to foster the growth of the telecommunication sector in the UAE.  The 
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government recognizes the need for a world-class telecommunications 
infrastructure to support their ambitious growth plans across many industries.    
 
The Policy has 5 main objectives: 
1. Establish policies and regulatory framework 
2. Promote and develop new technologies 
3. Become the regional ICT hub 
4. Develop the country’s human capital 
5. Encourage research and development. 
 
There is very little hardware production in the UAE.   The government did set up 
the Dubai Silicon Oasis (DSO) as a free trade zone.  It is still under development 
and it appears not many companies have signed on to join the DSO. 

 
The UAE IT market grew from US$6.9 billion in 2003 to US$9.5 billion in 2005. 
The internet and software solutions markets grew twice the rate of those in 
Europe. 

 
Participation in higher education by UAE nationals is among the highest in the 
world with a rate of 95% of females and 80% of males continuing from High School 
into secondary education.  In 2004, the number of students in higher education 
was 85,200. Of this number 13% were enrolled in programs in the ICT fields. 

 
To support the countries human capital development in ICT, the IT Education 
Project (ITEP) project was created.  It began in 2000.  The ITEP is part of a 
government lead strategy to create the UAE Knowledge Economy.  The program 
provides course in 40 high schools in the UAE (20 in Dubai, and 20 in Abu Dhabi) 
and over 13,000 students pass through the program every year. 
 
UAE in the Global Competitiveness Report 
UAE ranks 37th in the GCR and Panama ranks 59th.  Panama is ahead of the UAE in 
Financial Market Sophistication.  UAE ranks 44 while Panama ranks 23rd.  Diving 
into the specific variables we see: 
 

Financial Market Sophistication Pillar

Indicator Panama UAE Difference
8.01 Financial market sophistication 28 39 ‐11
8.02 Financing through local equity market 35 31 4
8.03 Ease of access to loans 26 8 18
8.04 Venture capital availability 36 16 20
8.05 Restriction on capital flows 25 27 ‐2
8.06 Strength of investor protection 77 87 ‐10
8.07 Soundness of banks 28 38 ‐10
8.08 Regulation of securities exchanges 20 59 ‐39
8.09 Legal rights index 27 94 ‐67  

 
A strong financial pillar is required to drive innovation.  By improving access to 
loans and venture capital, combined with improvements in the Valliere indicators, 
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Panama should be on a path to drive stronger innovation and growth in financial 
services. 
 
UAE’s top 5 problematic areas for doing business in the country are: 
1. Inflation 
2. Inadequately educated workforce 
3. Restrictive labor regulations 
4. Poor work ethic in national labor force 
5. Inefficient government bureaucracy. 
These five items provide opportunity for Panama to differentiate its strategy and 
approach to innovation. 

 
Summary 
With workforce being one of the critical areas to drive innovation, UAE needs to 
make significant progress. This could be difficult considering the low labor 
productivity, limited skilled labor and high foreign labor.  It also has high local 
labor unemployment. While Panama has similar issues, they don’t appear to be as 
significant as UAE’s.  

 
UAE, according to reports has yet to develop a significant entrepreneurial culture 
so they have not capitalized on the massive infrastructure investments in order to 
drive knowledge creation and innovation that drives high value services and 
software for their infrastructure supported clusters.   It’s not clear that the UAE is 
focused on developing local companies, a prerequisite for long term economic 
growth.  

 
Sources: 

•  World Economic Forum 
•  “The Transport and Logistics Cluster in the United Arab Emirates” by Ashai, 

El Dahshan, Kubba, Talati, Youssefi. 
•  Datamonitor 2006 
•  Standard & Poors 
•  CIA Factbook 
•  http://www.american.edu/carmel/jp2450a/9.htm 
•  http://www.dubaiinternetcity.com/press_centre/corporate_presentation/ 
•  http://www.ictfund.ae/Fund-Objectives.html 
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CHINA 
Country Overview 
China is one of the oldest civilizations in the world.  The reform era of the 1980s 
has probably caused more change than in their entire history.  China achieved a 
seven fold increase in per capita income from 1979 to 2006.  China accounted for 
6 percent of the worldwide GDP in 2006. China needs to create 100 million new 
jobs by 2013 and quadruple its GDP by 2020. In 2007, China had the third largest 
economy in the world with US$3.42 trillion GDP. 
 
China’s reform era started after Deng Xiaoping became the new leader of China in 
1976 after the death of Mao Zedong.  In 1979 Deng consolidated power and 
focused on driving reforms in agriculture, trade and investment, China’s 
state-owned enterprises, and its government institutions. 
 
Reforms and Special Economic Zones 
Deng believed China need more exposure to market pressure, FDI and goods not 
available in China.  As a result, the government reduced tariffs, established 
foreign trade corporations, and set up four special economic zones (SEZs) to 
attract foreign investment.  In the SEZs, companies received preferential tax rates 
and were exempt from the central plan, labor regulations, and other policies that 
deterred foreign investment.   
 
The reforms extended to new taxes schemes and the recentralization of monetary 
control.  Professor Robert E. Kennedy, from Harvard, wrote about the tax reform: 
 
“In 1994, the central government implemented an extensive tax reform. It 
established a National Tax Service that was responsible for direct collection of 
national taxes, making central tax collection largely independent of local officials. 
The 1994 reform also reduced the number of taxes from 32 to 18 and introduced 
a value-added tax. Finally, it moved the system toward more uniform treatment 
for domestic and foreign-invested firms. Prior to reform, income tax rates had 
varied by ownership type and because of bargaining between firms and various 
tax collection authorities. After the reforms there was a single income tax applied 
to all domestic firms and the government announced that it planned to unify the 
tax treatment of foreign-invested firms. The new system reversed fiscal 
contraction, and the central government’s share of consolidated revenue rose 
dramatically from 22% in 1993 to 50% in 1996.” 
 
The most ambitious of the SEZs was Shenzhen which was a small town on the 
border of Hong Kong.  The location selected to take advantage of Hong Kong’s 
growing economy and its desire to start to transfer labor-intensive industries 
offshore.  Shenzhen had no industrial base but quickly put in place new 
infrastructure and created a friendlier legal environment.   Results came right 
away.  Industrial output grew at an annual rate of 56% from 1979 to 1983.  
 
China created 14 additional SEZs in the mid-1980s due to success of the initial 
SEZs.  However, there was a long lag time between the designation of the zones 
and the publication of the laws and regulations about foreign investments, 
taxation and other matters.  In the initial years, the majority of the initial 
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investments came from Hong Kong due to this uncertainty of laws and 
regulations.  These became clear over time with new national plans. 
 
But the benefits can still vary by SEZ.   Tax concessions during the early lift of a 
project are one of the biggest benefits.   The tax benefit rates can vary by site and 
can change over time.  A typical example of benefits for a manufacturing startup 
might look like: 
•  No tax during start-up years before making a profit  
•  The first year that your company makes a profit starts the "Tax Clock" and is 

year one  
•  The first and second year after the tax clock starts, there is no tax.  
•  For years three and four, there is 1/2 of the normal tax rate.  
•  In the fifth year, the company pays the full normal tax rate.  

By 2007, in addition to the SEZs, China had 15 free trade zones, 32 state-level 
economic and technological development zones and 53 science and 
technology industrial development zones in large and medium-sized cities. 

 
Background on Science and Technology  
In 1986 four Chinese scientists proposed a plan to take advantage of new global 
technologies and competition.  The plan, approved by Deng, became the National 
High High-tech R&D program and was named the 863 Program.  It was 
implemented during the three successive Five-year Plans and is run by the 
Ministry of Science and Technology.  
 
The Ministry studied high-tech parks in other countries and then came out with a 
program called the Torch Program in 1988.  The purpose of this Program was to 
create synergies among regional universities, research institutions, and private 
enterprises to develop and commercialize new high-technology innovations.   The 
Program included development projects for high-tech products with advanced 
technologies that could provide economic benefit in domestic and foreign 
markets.  It established the science zones mentioned above and explored 
management and operational mechanisms for high-tech development.   
 
In China’s 10th five-year plan (2000-2005), a principal strategy was to further 
accelerate the development of new high-tech industries with a strong emphasis 
on developing the human talent needed to implement the policy.  They wanted to 
create the environment that would foster and accelerate science and technology 
innovation. 
 
Apparently the policy was prescribed by the central government but various 
provinces and municipalities pursued significantly different strategies within the 
policy in order to develop their own innovation systems.   All the provinces used 
the zones described above but the incentives and types of technology clusters 
pursued were up to the local officials.  Each region in China had a different 
approach and story to drive science and technology innovation.   The diversity has 
allowed Chinese policy makers to evaluate different approaches.  There is a 
degree of interplay between central policy makers and local government that 
continues such that it’s not a purely central or decentralized approach. 
 
The Beijing Park, established in 1988, is the largest park in China.  It has more 
than 6,000 high-tech enterprises with many focused on software development.  
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Two of China’s most premier universities are located near the Park.  Beijing 
focused on development of a network of nongovernmental enterprises that had 
less intrusive government relations, more collaboration with universities and 
commercial companies and more openness towards the labor market.   The local 
government hosted specialty incubators built by several investors.  The 
incubators became a network that worked together to foster innovation.  
 
Since 2000, 53 Science and Technology Parks (STIPs) existed in electronics, IT, 
bioengineering, advanced manufacturing technology, aeronautics and aerospace, 
agricultural technology, energy conservation and development, and nuclear 
technology.  By 2003, 15 percent of the national GDP came from the 52 STIPs.  
 
Some Chinese technology companies started in the STIPs.  Lenovo and Founder 
Group started here.  There were in the Haidian Science Park (HSP) which is 
sometimes referred to as China’s Silicon Valley.  The Park hosts 18,000 science 
and technologies enterprises currently. Over 40 overseas public companies have 
established or invested in about 1,500 R&D centers there.    Apparently HSP 
companies generated more than US$296 billion in revenue and about 8.5 percent 
of Beijing’s total GDP in 2004.  
 
Huawei Technologies is a Chinese firm that has become successful at competing 
with the best IT companies in the world.  About one half of their employees are in 
R&D.  Clearly the government wants to increase this type of domestic R&D success 
and innovation in order to reduce dependence on foreign R&D.    

 
Tiers in STIPs 
As the technology clusters grew, they started to seek regional differences from 
each other.  And based on their emerging capabilities, the STIPs began to segment 
into three tiers.  Top tier technology clusters are in Beijing and Shanghai.  Here 
companies find the deepest availability of labor and strongest networks of 
interrelated companies.  These clusters have focused on telecom, software and 
integrated circuits but also include R&D, sales & marketing and other value chain 
linkages.  Second tier clusters tend to focus on less commercial technology 
applications such as satellites, security and military needs.  Third tier clusters 
provide basic assembly and packaging services.   
 
And as they regional clusters began to differentiation, competition among the 
clusters increased.  Increased competition fostered increased productivity.   The 
clusters also looked for innovative ways to attract new companies, talent and 
investments.  

 
China’s Economy 
The two most important sectors of the economy have traditionally been 
agriculture and industry. These industries employ more than 70 percent of the 
labor force and product more than 60 percent of the GDP. The industry sector has 
advanced much faster than the agriculture sector creating a cultural-social gap 
between rural and urban areas.   According the OECD, the private sector produced 
over half of China’s GDP in 2005 and a substantial portion of the exports.  
 
By 2007, many service sectors had been liberalized (distribution, 
telecommunications, financial services and professional services).  Laws relating 
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to ownership rights changed so that foreign companies could own up to 50 
percent of an enterprise in some cases.    
 
In the 2007-2008 Global Competitiveness Report, China moves up one rank to 
34th place.  Its key advantage comes from its domestic and foreign market size.  
China has strong macroeconomic stability, reasonable debt, high national savings 
and low inflation, according to the GCR report.  
 
The GCR points out China’s weaknesses grouped in three areas: financial markets, 
higher education and training, and the quality of public and private institutions.  
Currently in China, the state run banking system has high numbers of 
non-performing loans.  There are many state-owned enterprises (SOEs) that still 
bring down growth.  China has announced efforts to reform the SOEs.  And, about 
35% of the Chinese population still lives on under $2 per day.  China ranks 118th in 
the financial market sophistication pillar of the GCR, an extremely low position for 
a country of its size and dominance.  
 
Two of China’s primary advantages are the size of the workforce and the 
availability of low-cost labor. China’s management schools are not competitive.  
One report showed that only 60% of college graduates are prepared upon 
graduation.  The country ranks 91st and 80th in terms of secondary and tertiary 
enrollment rates.  
 
There has also been a large increase in available foreign capital to help fund the 
growth of Chinese businesses.   Private equity companies such as Carlyle, 
Newbridge and Goldman Sachs increased their presence in China to help provide 
some of the capital.    Venture capital is increasingly available in IT, education and 
consumer goods but China overall shows low ranking in the GCR report in the 
areas of capital markets.  
 
In 2007, companies in China were still more likely to be involved in basic 
production rather than value-added functions.  These functions could include 
product design, sales, marketing, logistics or after-sale service.   The east coast 
regions of China account for about 60 percent of the national industrial output.  
Industrialization has increased in aerospace, aircraft and automobile 
manufacturing.   China has also expanded into pharmaceuticals, software, 
semiconductors, electronics, and precision equipment. 
 
In 2005, the services sector produced 40.3% of China’s annual GDP.  
Manufacturing is larger.  Agriculture employs more people than services however 
and services are still a lower percent of GDP than other developed countries.  
 
The government eliminated the dual exchange rate system in 1994. The Yuan 
devalued which gave a large boost to Chinese exports and a buildup of foreign 
exchange reserves.   Deng died in 1997 but the reforms continued.  
 
China was admitted to the World Trade Organization (WTO) in 2001.   China made 
various concessions to join the WTO that would significant increase China’s 
foreign trade.  In 1978 China’s foreign trade was $20.6 billion but grew to $693 
billion by 2002 after entering the WTO.  China’s foreign trade has grown faster 
than it’s GDP for the past 25 years.  
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GCR Ranking and the Economy 
But, as mentioned above, the government will need to improve some of the less 
competitive areas such as financial markets, some aspects of infrastructure 
(quality of electric supply) and some of the institutional issues they rank low in. 
Specifically: 
•  Business costs of terrorism: 109 
•  Judicial independence: 82 
•  Organized crime: 99 
•  Ethical behavior of firms: 101 
•  Strength of auditing and reporting standards: 102 
•  Efficacy of corporate boards: 115 
•  Protection of minority shareholders’ interest: 114 
 
When comparing China’s Business Competitiveness Ranking (BCI), we find that, 
despite all of the above mentioned investments, China’s rank as declined from 
2003 to 2006 with a slight increase in 2007.  China is ranked 57 and Panama 58.  
China has seen significant declines in 2005 and 2006 in the sub-index BCI ranking 
of company operations & strategy, and the quality of the national business 
environment.  

 
The 15 Year Plan 
In China’s Five Year Plan (2001-2005) they had aspirations to match India’s 
success in software exporting and Taiwan’s success in hardware.  The plan 
promoted IT uses in banking, finance and trade. 
 
In January 2006, the government announced the 15 year Science and Technology 
plan.  The goal of the plan, according to the president was to “make China a 
globally preeminent scientific, technological and economic power, to become less 
reliant on foreign technology, and instead create independent, indigenous 
innovation.”   China is not satisfied with being the world’s low end platform for 
product assembly.  To be a global economic powerhouse, it has to get into higher, 
valued added R&D based sectors.  By doing this, the Chinese government can 
drive the job expansion, political stability and GDP growth to surpass the United 
States sometime in the 21st century.  
 
The 15 Year Plan calls for investing public sector funds and for stimulating the 
investment of private sector funds into a number of key technology sectors such 
software development and semiconductor design.   The plan calls for China to 
raise total R&D investment from 1.4 percent of GDP to 2.0 percent by 2010 and 
2.5 percent by 2020.  This would put China’s R&D investments above $100 billion 
annually which is the same range of Japan and the United States. 
 
According to the OECD, China becomes the world’s second highest investor in 
R&D by the end of 2006.  They spent US$136 billion, Japan spent US$130 billion 
while the US spent US$330 billion.  The EU-15 collectively spent US$230 billion. 
 
From 1994 to 2004, the number of researchers in China increased by 77%.  China 
ranks second worldwide with 926,000 researchers, just behind the US at 1.3 
million.  
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The 15 Year Plan is putting many research projects through the China Academy of 
Sciences.  This is a huge network of research institutes.   China hopes to make the 
Academy a major incubator for high technology.  The labs are leading efforts now 
to build China’s biotech and nanotech industries. 
 
The specific technology sectors receiving investment in the 15 year plan are: 
•  Advanced storage technologies 
•  Alternative and renewable energies 
•  Biotechnology/genetics 
•  Electronic components 
•  Environmental technologies 
•  Integrated circuits and semiconductors 
•  Manned space exploration 
•  Materials technology 
•  Nanotechnology 
•  Network and communications technologies 
•  Optical and biological computing 
•  Software and related services. 
 
A number of reports have outlined the issues China faces in implementing the 15 
year plan.  First on the list are intellectual property rights.  Strong IPR is needed to 
foster the smaller, entrepreneurial companies that drive much of the innovation.    
 
Today, China continues to have ineffective protection of intellectual property 
rights.  China became a member of the World Intellectual Property Organization in 
1980.  There is a legal framework in China to protect IPR the covers patents, 
trademark and copyrights. But the first intellectual property law was drafted in 
1982 and the first IPR training center was established in 1996.  Without broader 
training, education and enforcement, IPR violations will continue.  
 
Chinese financial market sophistication, as measured by the Global 
Competitiveness Report (GCR 2007-2008) is significantly behind.  It ranks 118 in 
this pillar.  In comparison, Panama ranks 23rd in the same pillar.  Of the 9 variables 
that make up the Financial Market Sophistication Pillar, venture capital availability 
at 71st place.  Financing through local equity market is at 82; ease of access to 
loans is at 100; restriction of capital flows is at 114; strength of investor 
protection is at 65; soundness of banks is at 128; regulation of securities 
exchanges is at 111; and, the legal rights index is at 118.   Environmental issues 
also continue to be a significant issue in all of China.   
 
Lastly, the author of “The World Is Flat,” Thomas Friedman asks:  “Will China hit a 
ceiling on innovation because of its political authoritarianism?”  Friedman made 
this comment in a column regarding a book review of Albert Einstein.   He was 
making a broader point that both China and America need more Einsteins and 
both countries have roadblocks to making this happen.  He specifically says: 
“My favorite Einstein quotation is that “imagination is more important than 
knowledge.” A society that restricts imagination is unlikely to produce many 
Einsteins — no matter how many educated people it has. But a society that does 
not stimulate imagination when it comes to science and math won’t either — no 
matter how much freedom it has.” 
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Investment 
Foreign investments are also increasing IT innovation in China.  Approximately 
US$1.8 billion of venture capital was invested in China in 2006, up 51% from the 
previous year (source:  China Venture Lab 2006 Venture Capital Report).  The 
following figure shows the venture investments over time and the second chart 
shows the distribution of the investments in 2006 by category. 
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Education for IT 
China has invested heavily in education to help provide the labor pool necessary 
to support the 15 year plan.  From 1998 to 2003, state financing for higher 
education increased to $10.4 billion.  But, this investment has not pushed China 



 87

ahead in the GCR ranking.  In the Higher Education and Training Pillar, China 
ranks 78 (Panama ranks 73).  Within this pillar the individual scores are as follows: 
•  Secondary enrollment: 91 
•  Tertiary enrollment: 80 
•  Quality of the educational system: 73 
•  Quality of math and science education: 57 
•  Quality of management schools: 90 
•  Internet access in schools: 46 
•  Local availability of research and training services: 39 
•  Extent of staff training: 61 
 
Despite the improved training, some reports show the quality of the engineering 
population to be inferior to global standards, such as those in India.  Many 
engineers suffer from poor English skills.  Few firms have achieved Capability 
Maturity Model (CMM – A software engineering model) certification and other 
globally recognized certification common to India companies.  

 
Domestic IT Market 
Partially as a result of the Government’s efforts, China became the largest IT 
market in the Asia Pacific region (excluding Japan) at US$60 billion.  It is expected 
to grow to US$104 billion by 2010. This includes hardware, software and services.    
 
The computer hardware market is larger than $18 billion and growing 14 percent 
annually.  The software market was around US$6 billion in 2005 but expected to 
grow at least 17 percent annually.   Solving the IP piracy issue would significantly 
increase the size of this segment.  

 
The National Information Infrastructure 
In 1993 China launched its national information infrastructure plan (NII).  The 
intent was that by 2020, China will have implemented the NII with these three 
parts: 
•  A broadband telecommunications network capable of delivering over a million 

telephone channels and 10,000 TV channels to business, government and 
home users; 

•  An information processing and services industry, to which “all sectors of the 
national economy” would connect and, 

•  A manufacturing industry for communications and information equipment. 
China estimated that this project would cost US$200 billion.   

 
China undertook the NII because the government believed that country’s ability to 
sustain economic growth rates was highly dependent on its capacity to upgrade 
the infrastructure.    Telecommunications was already growing faster than GDP so 
all the lead indicators supported this belief.    China had data from 29 other 
countries that showed that the marginal contribution t the national economy from 
investing in information and communications resources was 15.8 times greater 
than the contribution  from investing in other forms of resources.   So they felt 
that business operations and growth would be constrained without a strong 
telecommunications infrastructure. 
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China included telecommunications goals in each of its Five Year Plans and found 
that it had to increase the goals in each new plan due to demand. 

 
In implementing the NII plan, China had to deal with the rapid construction 
requirements and the associated policy co-ordination.   There were trade, R&D, 
education and telecommunications issues, plus turf issues, public-private sector 
coordination, and coordination between different ministries. 

 
Summary 
China is clearly a huge country with tremendous resources and ambitions.   
China’s ability to create and implement long-term plans is impressive.  To retain 
power, the Chinese government needs to continue its ambitious planning and 
growth.   The government clearly understands the need to drive higher value 
domestic R&D in order to not stall growth with lower-value assembly services.    
The 15 year plan is a testament to the scale of thinking and planning China 
undertakes to drive economic prosperity.  
 
For Panama, China’s scale and ambitions can be seen as a strength and 
weaknesses.  China size will cause it to move slower that a faster more nimble 
rival.  With the difficulties China has in education and financial markets, Panama 
can have a more focused, targeted IT plan that selects specific verticals for high 
value R&D innovation efforts.  Panama and China are closely ranked in the 
Education pillar but Panama should be able to move faster to improve its ranking 
and impact innovation faster than China.  Given that Panama has a strong 
financial markets cluster (relative to China), it should move faster to shore up the 
other weaknesses in its innovation pillar to move faster in selected software and 
service verticals that have already started to emerge in Panama.    
 
Sources: 
•  Robert E. Kennedy, “China: Facing the 21st Century.” Harvard January 14, 2002 
•  Lyn Denend, “The Competitive Advantage of China.” Harvard 10/4/07 
•  http://www.chinaunique.com/business/sez.htm 
•  http://www.most.gov.cn/eng/programmes1/ 
•  http://www.chinaventurelab.com/File/2006%20China%20VC%20Annual%20R

eport(Summary)-Zero2IPO0701.pdf 
•  http://donkeyod.wordpress.com/2007/04/26/china-needs-an-einstein-so-do-

we/ 
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MEXICO  
 
Economic History 
Mexico began to open up to free trade and drive more liberal policies in the 
1980’s.   The hope was that the new policies would expose the country to more 
international competition and investor support for industry, thus creating move 
innovative capacity.  This hasn’t really happened. 
 
Mexico has seen its international competitiveness decline in the past decade.  In 
1998, Mexico ranked 34th in the WEF Global Competitiveness Report.  In the 2008 
report, this had declined to 52nd place, a 18 rank drop.  Since 2000, Mexico has 
lost an estimated 270,000 jobs. 
 
The World Bank talks about the “two economies” of Mexico.  One resembles other 
OECD countries and one has more in common with low income countries.  Poor 
labor productivity and a weak education system, despite major investments in 
recent years, continue to hinder economic growth. 
 
Trade Agreements 
Mexico entered into the North American Free Trade Agreement (NAFTA) in 1994.  
NAFTA encouraged huge inflows of foreign direct investment (FDI) into the 
country, but the agreement didn’t necessarily increase local innovation.  NAFTA 
did help triple intra-regional trade during the first decade after it took effect.  
Today, the United States accounts for about 85% of Mexico’s exports and about 
50% of Mexico’s imports.   With NAFTA the percentage of exports in 
manufacturing has grown.  A significant portion of the export revenue comes 
from US oil revenues.  
 
Mexico implemented free trade agreements with Guatemala, Honduras, El 
Salvador, and the European Free Trade Area in 2001, putting more than 90% of 
trade under free trade agreements. In total, Mexico has 12 free trade agreements 
covering over 40 countries.  
 
Even with these agreements, Mexico did not show very strong growth rates.  From 
2002 to 2006 annual GDP growth averaged 2.8% compared to 10.1% for China and 
7.8% for India in the same period. 
 
Development Evolution & Related Organizations 
Mexico created the National Development Plan 2001-2006 which laid out the 
country’s policies and strategies to drive growth.  The Plan said that 
improvements in international competitiveness were a necessary condition to 
achieve more growth.   The three objectives of the Plan were: 
1. Social and Human Development: improve the well being of the population, 

develop education, ensure equity, and strengthen human capital and 
government capacity; 

2. Growth with Quality: develop the national economy, increase 
competitiveness, promote balanced regional development, and create 
conditions for sustainable development; and  
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3. Order and Respect: improve co-operation among authorities, make progress 
towards decentralization, fight corruption, govern with transparency, and 
guarantee public security and justice   

 
One of the import programs with the National Development Plan was the creation 
of PROSOFT.  PROSOFT’s role is to support the development and growth of the 
software industry throughout Mexico 
 
There are about 18 national institutions that support innovation and industrial 
development in Mexico.   The key organizations are focused on export, FDI and 
SME development.  Two of the key organizations are Bancomext (Mexico’s bank of 
foreign trade) and NAFIN (providing support to SMEs). Bancomext focuses on 
non-oil exports and has 37 offices throughout Mexico.  They provide credit and 
financial assistance, technical business guidance, and training and certification. 
NAFIN mainly provides credit support to SMEs. 
 
CONACYT is Mexico’s science and technology council created in 1970 and is 
dedicated to promoting and fostering science and technology development in 
Mexico.   CONACYT has the objective of forming high level human resources, 
promoting and maintaining specific research projects, and disseminating 
scientific and technological information. CONACYT reports directly to the 
president and administers a wide array of programs.  They operate 28 centers 
throughout Mexico.  The centers promote networking among local firms and each 
center has a different area of focus.  

 
Silicon Valley of Mexico 
Guadalajara, in the state of Jalisco, is sometimes referred to as the Silicon Valley of 
Mexico.  The development of the electronics and IT sector has gone on for quite 
some time.  Since 2000, electronics have accounted for up to 70% of the state’s 
total exports and about 20% of Mexico’s total electronics exports.  
 
The region hosts at least 12 OEMs including IBM, HP, Intel, Hitachi. There are at 
least 15 electronics manufacturers in the state.   There are least 21 design centers 
and more than 150 software companies. 
 
The quality of the labor force and educational infrastructure, combined with the 
low labor cost, initially attracted electronics companies in the 1960s and 1970s. 
NAFTA and the 1994 peso devaluation brought more firms to the area. 
 
CANIETI is the national chamber of commerce for the industry and its western 
branch is located in Guadalajara.   They work with industry, state, federal and 
other local public-sector organization to promote Guadalajara as a center for 
product and innovation.  They organize regional conferences and seminars for 
industry promotion, trade law and other key topics important to the industry. 
 
CADELEC is the organization responsible for facilitating relationships with 
electronics firms in Jalisco and suppliers.  It was founded in 1997 and funded with 
the help of CANIETI and other organizations.  

 
Domestic IT Market 
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The size of the Mexican IT domestic market is estimated at $10 billion in 2007 
growing to $16.9 billion in 2012.  IT spending as a percentage of GDP is at less 
than 2%, relatively low compared to other countries.  Growth is coming from small 
and medium businesses.   The financial services companies are some of the 
biggest domestic IT spenders.  Software and services are growing in demand 
while hardware shows less growth.  
 
The Mexican government started a program called Enciclomedia, run by the 
education ministry, which plans to use IT to integrate education resources such as 
text books, virtual content and activities.  The government is intent on increasing 
the number of e-services within the domestic market.  
 
Education 
Compared to other OECD countries, Mexico overall has one of the lowest levels of 
education achievement.  The Mexican group of 25 to 64 year olds has less than 
nine years of schooling compared to 12 years in other OECD countries.  Mexico 
lags other countries in secondary enrollment.    
 
Interestingly, high income groups in Mexico have substantially higher levels of 
education than the rest of the population.  This contributes to the high level of 
income disparity and limits the pool of skilled workers which in terms impacts 
their ability to expand further into knowledge-driven, higher growth technology 
sectors.  
 
The World Bank comments on the state of Mexico’s education system. 
“The low level of education and the high inequality does not make Mexican labor 
attractive to investors, particularly factoring in the high labor costs and business 
risks. Mexico is a negative outlier: its education indicators-both quality and 
enrollment- are below what are expected for a country at its level of development. 
 
Low education means a significant number of workers lack the basic knowledge 
and skills to compete in the job market. Essentially, they need a second chance to 
gain the education that they were not able to receive before. This requires a focus 
both on basic skills to compensate for the lack of basic education and on specific 
job-related skills needed to compete in the labor market.” 

 
Investment 
There is a significant amount of information regarding the current soundness of 
Mexico’s financial system from the World Economic Forum (WEF).  According to 
WEF:  
“Comparative country studies tend to find that the depth of the financial system 
predicts future economic growth, physical capital accumulation, and 
improvements in economic efficiency – even after controlling for initial income 
levels, education and a variety of policy indicators.” 
 
In the 2007-2008 Global Competitiveness Report (GCR), Mexico ranked 67th in the 
Financial Market Sophistication pillar, which is slightly above the Latin American 
average and about in-line with the efficiency drive economies.   This is a 20 point 
improvement from last year’s position.   Mexico’s financial system has been 
recovering from past crises and instability issues.   The 1994 economic crisis in 
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Mexico, called the Mexican peso crisis was triggered by the devaluation of the 
Mexico peso.  The crisis was stabilized by a $50 billion loan from the US.  
 
There are still challenges in the Mexican financial system.  SMEs and consumers 
find it difficult to obtain capital as is demonstrated by the Ease of Access to Loans 
attribute and an 88 ranking in the WEF GCR report.   There is also a lack of venture 
capital and private equity to help finance start-ups and drive innovation.  Mexico 
ranks 86th in Venture Capital Availability in the GCR report.   Apparently the 
government has piloted some type of venture capital fund but the total amount of 
funds raised is very small given the size of the Mexican market.  
 
The WEF points out the Mexico could look to Korea for a strong example for how 
to further improve the financial system.    The WEF said,  
“Korea followed an integrated public-private strategy focused on ICT, innovation 
and education.  Massive investment in education and ICT infrastructure 
established an environment favorable to further advances in information 
technology, more public-private partnerships and coordination, and cooperation 
between firms and universities.  Korea also managed to attract high-tech 
multinationals and take advantage of their spillovers to foster a local 
knowledge-based intermediate goods industry.” 

 
World Bank Support of Information Technology in Mexico 
On July 10, 2008, the World Bank approved the Information Technology Industry 
Development project for $80 million.  The objective is to help the Mexican 
government create jobs in Mexican companies involved in Information 
Technology.  The project hopes to improve the quality and quantity of jobs in the 
sector by improving skills, creating links between domestic and international 
companies and developing financial solutions.  
 
The project has the following components: 
• Human skills development 
• Strengthening selected associations and state agencies that deal with 

technology 
• Financing of the Information Technology industry 
• Supporting the creation  of infrastructure 
• Outsourcing of Government services 
• Strengthening the institutions, as well as the legal and regulatory framework 
• PROSOFT strengthening and project management. 
 
In the announcement, the World Bank discussed how much further Mexico has to 
go in IT competitiveness: 

 
“The World Bank recognizes that Information Technology is an essential 
ingredient for increasing productivity and improving competitiveness. If we 
consider that Mexican companies in this sector, which employs 80,000 
people, barely represent 3.1% of the GNP compared to an average 5.3% in Latin 
America, 7.1% in high income countries and 8.8 % in the United States, we realize 
that it is imperative to impulse Mexican companies so that they can become 
competitive in the matter” said Axel van Trotsenburg, World Bank Director for 
Mexico and Colombia.” 
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The money is a loan and will be combined with efforts from CONACYT.  
 
Labor Market 
Mexico ranks 92nd in the WEF 2008 GCR report in the Labor Market Efficiency 
pillar.  This is their worst ranking within the 12 pillars.  Surprisingly, Turkey is 
126, Brazil is 104 and India is 96 in ranking.  But, Chile is 14th.  
 
With the Labor pillar, Mexico ranks 95 in firing costs.  A World Bank estimate 
shows firing costs up to 74 weeks of salary.  High payroll costs and social 
contributions contribute to the problems.  Non-wage labor costs show a ranking 
of 92 while flexibility of wage determination ranks at 72.  Mexico also, according 
to WEF, has an “onerous and inefficient tax system” which doesn’t allow 
employees to move around and causes them to stay trapped in low productivity 
sectors.  The policies discourage education and cause shortages in higher growth 
areas.   These policies and over-regulation have caused the informal labor market 
go grow significantly hence further reducing the tax revenue, productivity and 
stability for emerging businesses.  
 
Innovation 
Another pillar of the GCR is innovation, where Mexico ranks 71st.   Mexico 
weakness shows when looking at two of the variables in the Innovation pillar.  
Mexico ranks 93rd in Government procurement of advanced technology products 
and 96 in availability of scientists and engineers.  Mexico ranks 58th in capacity for 
innovation and 69th on company spending on R&D. University –industry research 
collaboration ranks at 59 vs. 35 for Costa Rica. These are quite low given the size 
of Mexico’s labor market and the length of time the technology sector has been 
evolving in places like Guadalajara.  
 
It is also important to note that Mexico ranks a very poor 113th in the quality of 
math and science education.  In fact, the “quality of the education system” ranks a 
weak 92nd place in the GCR 2008 report.   However, Mexico, compared to Panama 
in the Innovation pillar, is ahead in all categories except one.  Panama ranks 79 in 
government procurement of high-technology products while Mexico ranks 93rd.   
 
According to a World Bank Report in 2007, the poor performance of Mexico’s 
innovation systems steps from a combination of factors including low 
investments in R&D and reliance on foreign technology. They also note that 
Mexico compares unfavorably to other OECD countries on the number of patents 
registered with the US Patent and Trademark Office.   The World Bank also echoes 
the GCR report in stating that Mexico has a low science and technology skill base 
relative to other countries in their income class. 
 
The balance of R&D personal is heavily skewed towards the public sector.  Only 33 
percent of all R&D personnel are working in industry compared to 65% on average 
in OECD countries and 54% in China. Even within the private sector, according to 
the World Bank report, enterprises are constrained by traditional business values 
and by the lack of risk-taking culture.   
 
As mentioned above, the government has attempted to address weaknesses in 
the innovation system through some of the efforts mentioned above with 
CONACYT.  In the 2001-2006 National Plan, mentioned above, an explicit goal 
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was to increase R&D financed by the private sector.  The proportion had increased 
to 34% and 0.17 of GDP by 2004.  But this was still well below the OECD country 
average that averaged 65%.  
 
While the World Bank makes many comments and suggestions to drive economic 
growth, here are some specific points made in regard to innovation: 
“Based on progress achieved in recent years and other international experiences, 
Mexico's growth-promoting innovation agenda should focus on the following 
elements: (i) increase the level of funding at all levels of government but in a 
coordinated manner; (ii) place private sector innovation at the heart of the 
agenda; (iii) foster a wider regional coverage of S&T [science and technology] 
activities; (iv) actively promote national and international linkages; (iv) continue 
building the S&T skills base; and (v) evaluate the impact of programs to ensure 
that resources are used in an effective manner. This should be accompanied by a 
strong effort to increase private sector-led investment in Information and 
Communications Technology (ICT), which constitutes an essential platform for the 
success of the innovation agenda.' ICT is also a key instrument for the diffusion of 
knowledge.” 

 
Summary 
Mexico has come through numerous economic crises.  They understand the need 
to drive economic growth and foster innovation.  Given the close proximity to the 
US, they have been able to develop some high-tech expertise and cluster like 
capabilities.  But despite a number of efforts by the government, and competitive 
advances by other countries, the Mexican high-tech sector does not appear to be 
growing at any metric close to market growth.  It appears the government 
understands the need to drive innovation to foster economic growth but has been 
unable to achieve many measurable advances in recent years. 
 
Sources: 
•  World Economic Forum 
•  www.iisd.org 
•  High-Tech Innovation in Emerging Markets; Tamara Barber 
•  http://www.austrade.gov.au/ICT-to-Mexico/default.aspx 
•  World Bank press release: “ WB Supports Information Technology Industry 

Development in Mexico - US$ 80 million in response to state governments.” 
•  World Bank:  Mexico 2006-2012, Creating the Foundations for Equitable 

Growth 
•  CIA Factbook 
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INDIA  
Since independence in 1947, the Indian government had stressed central 
planning and self-sufficiency rather than market-based capitalism.  The public 
sector accounted for over one-third of GDP into the start of the 1990s. The 
state-controlled financial system absorbed public debt, supported loss making 
public companies and influenced domestic capital flows.  All inflows of FDI, 
technology and products were strongly controlled.  Foreigners were generally not 
allowed majority stakes in domestic companies and imports carried high tariffs.   
 
The private sector had price controls and strict licensing for new plants, 
expansion, new product lines and new technology.  And, it was nearly impossible 
to eliminate employees.  Corruption was also the norm in conducting business. 
 
In 1990 and 1991 India had an economic crisis.  Inflation was at 17% and rising.  A 
new government was elected in May of 1991.  This government began the first 
overhaul of the Indian economy since independence in 1947.  The depreciation of 
the Indian rupee and the easing of the restrictions on imports helped build the 
software portion of the IT industry.  
 
The following tables summarize the changes in the Indian economy following the 
1991 reform process.  (Source:  Modern India by Professor Tarun Khanna). 
 

Product Market Changes 
Delicensing Industrial licensing abolished for all but a few 

strategic industries.  Earlier licenses were needed 
not only for new operations, but al to make certain 
changes in existing operations 

Removal of 
controls over 
capacity 
increases 

Large players no longer curtailed from building 
market shares and/or asset bases over certain 
levels.  Monopoly and Restrictive Trade Practices 
(MRTP) Act relaxed. 

Price 
liberalization 

Prices of most controlled items likely to be 
liberalized. 

Privatization 
of 
state-owned 
enterprises 

Shares sold to public sector mutual funds.  Hard to 
privatize loss-making units. 

Reduction of 
tariff barriers 

Customer’s duties lowered on raw materials and 
finished goods from 110% to 65% and on capital 
goods from 110% to 25%.  No import licenses now 
required. 

 
Capital Market Changes 

Liberalized 
foreign 
investments 

Easier for foreign firms to take stakes in Indian 
firms.  Earlier, the Foreign Exchange Regulation Act 
(FERA) prohibited foreign firms from taking over a 
40% stake in an Indian firm. 

Access to 
short-term 
foreign 

Firms that are net foreign exchange earners have 
access to foreign currency loans 
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currency loans 
Free Pricing of 
Capital Issues 

Pricing of capital issues no longer regulated.  
Greater flexibility in choice of fund-raising 
instrument. 

Entry of 
foreign 
institutional 
investors/ 
private 
sectoral funds 

150 approved foreign institutional investors can 
invest in Indian capital markets.  Mutual funds are 
no longer restricted to the public sector.  Widening 
participation from the Indian public. 

Access to 
Global Capital 

Companies can raise debt and equity in global 
capital markets 

Initiation of 
over-the-coun
ter market for 
small capital 
stocks 

Facilitates entry by smaller firms. 

Interest rate 
deregulation 

Major fillip to debt markets. 

 
Labor Market Changes 

Wage 
liberalization 

Still highly regulated for large companies. 

Reform of 
“exit” policy 

No real progress.  Very difficult for private 
companies to retrench or even redeploy workers 

 
Other Policy Changes 

Infrastructure 
investment 

Reduction of transaction of costs of doing business

Reduction of 
income tax 
rates 

Peak corporate taxes lowered from 65% to 46% 
over the last 2 years 

Free 
convertibility 
of rupee on 
current 
account 

Controls on foreign exchange payments on the 
current account removed.  No longer necessary to 
purchase raw materials, finished goods, and 
capital goods at government determined exchange 
rates. 

 
The government implemented a value-added tax (VAT) in 2005 to replace a 
complex web of sales taxes. Lower tax rates were implemented in the 2005-2006 
budget.  
 
The government divested minority shares in public sectors firms in steel, oil 
refining, air transport, and mining industries.  The private sector was now allowed 
to compete in electronics and motor vehicles.  There were still significant 
inefficiencies in public firms and privatization still existed.  
 
The government also took steps to conform to international patent laws. They 
allowed firms between five and ten years to comply with patents relevant to their 
sector. 
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The government worked on reforms in the banking sector.  Interest rates on 
deposits and loans were deregulated in 1994.  The Securities and Exchange Board 
of India (SEBI) was established to provide emerging stock markets with greater 
regulatory reliability and support of international standards of investor 
protection.  Private mutual funds, institutional investors and private investors 
were now welcome in India’s capital markets.  
 
Foreigners could now own up to 51% in domestic companies in 34 high priority 
industries.  100% ownership was allowed in some industries.   And new labor laws 
encouraged small companies.  
 
In May 1998, the government formed a high-powered National Taskforce on 
Information Technology and Software Development.  The Taskforce was charged 
with identifying the bottlenecks in India’s IT development and recommending 
measures to eliminate them.  The Taskforce submitted its report with 108 
recommendations in July of 1998.  The initial plan outlined these objectives 
(source:  Indianembassy.org) 
1. Info-Infrastructure Drive: Accelerate the drive for setting up a world class 

info infrastructure with an extensive spread of fiber optic networks, satellite 
networks and wireless networks for seamlessly interconnecting the Local 
Informatics Infrastructure (LII), National Informatics Infrastructure (NII) and the 
Global Informatics Infrastructure (GII) to ensure a fast nation-wide onset of the 
INTERNET, EXTRANETs and INTRANETs.   

2. Target ITEX - 50: With a potential 2 trillion dollar Global IT industry by the year 
2008, policy ambiance will be created for the Indian IT industry to target for a 
$50 billion annual export of IT Software and IT Services (including IT-enabled 
services) by this year, over a commensurately large domestic IT market spread 
all over the country.  

3. IT for all by 2008: Accelerate the rate of PC / set-top-box penetration in the 
country from the 1998 level of one per 500 to one per 50 people along with a 
universal access to Internet / Extranets/ Intranets by the year 2008, with a 
flood of IT applications encompassing every walk of economic and social life 
of the country. The existing over 600,000 Public Telephones / Public Call 
Offices (PCOs) will be transformed into public tele-info- centres offering a 
variety of multimedia Information services. Towards the goal of IT for all by 
2008, policies are provided for setting the base for a rapid spread of IT 
awareness among the citizens, propagation of IT literacy, networked 
Government, IT-led economic development, rural penetration of IT 
applications, training citizens in the use of day-to-day IT services like 
tele-banking, tele-medicine, tele-education, tele-documents transfer, 
tele-library, tele-info-centres, electronic commerce, Public Call Centres, among 
others; and training, qualitatively and quantitatively, world class IT 
professionals.  
The last objective contained a major national campaign called “Operation 
Knowledge” , focused on universalization of IT and IT based education at all 
levels.  Some of the highlights of the overall plan were:  
•  Ministries and Departments to earmark 1-3 % of the budget for IT. 
•  IT Literacy requirement for Government / Public Sector Employment. 
•  100% depreciation on all IT Products in two years. 
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•  Software and IT to be treated as priority sector by banks for five years. 
•  Tripling of working capital requirements from Rs.400 crore to Rs.1,200 

crore. 
•  Setting up of at least four venture capital funds of not less than Rs.50 

crore. 
•  Blanket approval for Indian IT companies for overseas acquisitions from 

export earnings. 
•  Zero Duty on all IT Products by Year 2002 by advancing ITA schedule. 
•  Broadening definition of software to include entire range of IT software as 

per WTO-ITA norms. 
•  Exemption for software developers and exporters from physical and 

custom bonding at STPs, EDUs and EPZs 
•  Access to Internet through cable TV 
•  Early introduction of cyber laws 
•  Networking of all Engineering / Medical colleges, Universities before 2000 

A.D 
•  Allowing employee stock options linked to dollar-denominated securities 
•  Permitting listings on foreign exchanges by Indian software companies 
•  Permitting competition in telecommunications 
•  Increasing annual depreciation allowance on computers from 25% to 60% 

Source: infomatics.nic.in 
 
By 2002 just about every state government in India had announced policies to 
promote IT. 
 
NASSCOM 
Another important development was the creation of NASSCOM which set up in 
1988 to facilitate business and trade in software and services and to encourage 
advancement of research in software technology.  It is a not-for-profit 
organization in New Delhi, India.  It’s a global trade body with over 1,200 
members of which over 250 are global companies.   NASSCOM has provided a 
strong leadership role is advancing the IT sector in India.  The group works closely 
with government to advance IT related causes.  NASSCOM has teamed up with 
McKinsey over the years to provide strategic planning direction.  
 
In particular, a 2002 NASCOMM-McKinsey report had a five point agenda that 
included: expediting unfinished regulatory reform, driving domestic market 
growth, proactive attention to infrastructure and talent issues while having 
NASCOMM focus on strengthening the India Inc. brand. 
 
Many reports of the rise of India’s software and services sector point to GE for its 
bold move to set up the first international call handling operation in the 
mid-1990s.  Between 300 to 400 call centers were set up in the country between 
2000 and 2003 alone.  The India IT services industry grew from $4 billion in 2000 
to $13 billion in 2004.  
 
In 2004, there were IT hubs in Bangalore and Mumbai but IT services operations 
existed across India.  Out of an estimated 5,000 IT services companies in India, 
about 60% were domestic firms and the remaining were affiliates of multinational 
corporations.  
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Infrastructure 
India, in 2004, had 225 universities, 6,800 affiliated colleges, and 1,128 
polytechnics including the famous Indian Institute of Technology (IIT).   This 
system produced about 2 million graduates and 80% of them spoke English.  
About 200,000+ were IT trained graduates.  The salaries for these new graduates 
were about one forth the salary of a similar trained employees in a more 
developed nation.  As a result, there were, and still are, huge labor arbitrage 
benefits.   The lower wages combined with time zone differences to create around 
the clock IT operations, making India a very attractive location. 
 
India had and still has relatively weak infrastructure in terms of roads, ports and 
airports.  Fortunately, the IT software and services sector does not depend on this 
infrastructure.  Many companies exist in technology parks were their employer 
provides transportation to bring the employees to work.  Electrical and 
telecommunications is critical to the sector and continues to be weaker than 
required.  
 
The demand has continued to outstrip the supply of labor causing increases in 
wage rates (up to 20% per year) and high turnover as people jump to new, higher 
paying jobs quickly.   Many of the large India providers have been forced to 
expand to Latin America, Philippines, China and Vietnam to obtain lower cost 
labor to blend into the rising India costs.  

 
Demand for India IT Services 
Most of the demand for India’s information technology software and services has 
come from the US.   The Y2K (Year 2000 Problem) turned out to be very beneficial 
to Indian IT companies.  Y2K turned into an opportunity for Indian IT companies 
to show they had the capability to solve a critical problem for US customers.  They 
started solving the problem in the mid 1990s.  The success of the India IT with 
Y2K gave them the credibility in world markets.  It showed they could deliver and 
as a result started a much faster growth in revenues. 
 
In 2007, the US was still the largest importer of India offerings but the demand in 
the UK and Europe is now increasing at a faster rate.  Common industry customers 
for India are banking, financial services and insurance but now manufacturing, 
health care, retail, transportation and logistics are all India customers.  
 
Generally, few Indian IT companies have any substantial portion of their revenue 
coming from the domestic market.  The Indian software domestic market was 
estimated to be about $773 million in 2006 whereas it was about $15.7 billion in 
China. 
 
However, India domestic IT demand is starting to transform from hardware driven 
to software and services driven.  Services revenue growth in India has outgrown 
hardware and software.  IDC, in 2005, projected the following picture of growth in 
IT spending in India by major sector. 
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NASCOMM reports that liberalization of Indian economic policy, de-regulation of 
certain sectors and moving India towards greater integration with the global 
economy have been key drivers in increasing IT demand in the country. 
 
In May of 2006, the government approved the National e-Governance Plan (NeGP).  
The vision of the plan is to,  
“Make all government services accessible to the common man in his locality, 
through common service delivery outlets and ensure efficiency, transparency & 
reliability of such services at affordable costs to realize the basic needs of the 
common man.” 
 
The Plan has 27 Mission Mode Projects (MMPs) and 10 components. Given the 
scale of this plan, it’s expected to provide substantial growth in domestic IT 
demand over the years ahead.  IDC has estimated the demand for domestic IT 
services to double from 2004 to 2009. 

 
Five Year Revenue Forecasts for Key Service Lines in the Domestic Market 
(INR Million) –from NASSCOM 
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It is also interesting to note that there is not a great deal of investment in R&D in 
India.   The bulk of the R&D appears to be focused on the development of tools for 
software development. 

 
Global Market Demand 
The global market for technology and related services sector in worldwide 
aggregate spending is estimated to be USD$ 1.7 trillion in 2007 which is a growth 
of 7.3% over 2006.  Software and services is 71% of the total and hardware is 28% 
(all according to IDC).  
 
According to a NASSCOM-McKinsey 2005 study, the India domestic market is 
expected to be about US$15 billion in 2010 and US$60 billion in 2010 for India 
export IT services. 

 
 
The sector breakdown shows export vs. domestic demand. 

 

USD billion  
FY2
004

FY2
005

FY2
006

FY2
007 

FY2
008 

IT Services 10.4 13.5 17.8 23.5 31.0
-Exports 7.3 10.0 13.3 18.0 23.1

-Domestic 3.1 3.5 4.5 5.5 7.9 

ITES-BPO  3.4 5.2 7.2 9.5 12.5

-Exports 3.1 4.6 6.3 8.4 10.9

-Domestic 0.3 0.6 0.9 1.1 1.6 

Engineering 
Services and R&D, 
Software Products 

2.9 3.8 5.3 6.5 8.6 
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-Exports 2.5 3.1 4.0 4.9 6.4 

-Domestic 0.4 0.7 1.3 1.6 2.2 

16.7 22.5 30.3 39.5 52.0Total Software and 
Services Revenues 
Of which, exports are 12.9 17.7 23.6 31.3 40.4
Hardware 5.0 5.6 7.1 8.5 12.0
-Exports 0.5 0.5 0.6 0.5 0.5 

-Domestic 4.4 5.1 6.5 8.0 11.5

Total IT Industry 
(including 
Hardware) 

21.6 28.2 37.4 48.0 64.0

Note: Figures may not add up due to rounding off. 
Source: NASSCOM 
 
While Europe is growing as a market for India exports, the US remains the largest 
market.   
 

Source:  NASSCOM 
 
Lastly, the vertical market breakdown, as reported by NASCOMM shows, BFSI 
(banking, financial services and insurance as the largest vertical followed by 
high-tech/telecom then manufacturing.  

Market  FY04 FY05 FY06 FY07 
Americas 69.40% 68.30% 67.18% 61.40% 
Europe 22.60% 23.10% 25.13% 30.10%  

(UK and 
Continental 
Europe) 

Rest of the World 8.00% 8.60% 7.69% 8.50% 
(APAC + ROW) 
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Role of Technology Parks  
There were many small scale clusters throughout India across many industries.  
Special Economic Zones (SEZs) were created by the government to promote a 
competitive environment for Indian exports.  Private investments tended to 
launch the clusters while the government provided infrastructure, upgrading of 
technology, training and business services.  
 
In 1991, the central government set up the Software and Technology Parks of 
India (STPI).  The objective was to grow the IT base and generate more exports.  
The STPI program planned to: 
•  Establish and manage infrastructure resources such as data communication 

facilities, buildings and other amenities. 
•  Provide single window statutory services, such as project approvals, import 

certification, software valuation, and certification for software exporters.  
•  Promote development and export of software services through technology 

assessments, market analyses, market segmentation, and marketing support. 
•  Train professionals and encourage design and development in the field of 

software and software engineering.  
STPI provides freedom for 100% foreign equity investment and tax incentives. 
More than 6,000 businesses are registered under the STPI umbrella.  As of 
2007, the STPI program had expanded to 22 cities in India. 

 
Bangalore 
Bangalore was often referred to as the Silicon Valley of India.  The good, year 
round climate attracted many people just as it did in Silicon Valley. The 
government set up its national defense laboratories there as well as the Indian 
Space Research Organization.  The city attracted many high tech companies that, 
similar to Silicon Valley, created many linkages with one another.  The state 
government set up “Electronics City” to provide the infrastructure to further 
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promote investments in electronics and information technology, including 
stronger sources of electrical power and telecommunications.  
 
Bangalore has historically been very strong in education.  A military base in 1807 
lead to the emergence of the city as an education center.  The first English school 
began in 1842.  The first engineering college was set up in 1917.  The Indian 
Institute of Science (IISC) is a world-class research institute and was set up by the 
Tata family in 1911.  The Indian Institute of Information Technology (IIIT) and the 
Indian Institute of Management (IIM) are in Bangalore.  The literacy rates in 
Bangalore were 43% in 1951 vs. 17% in the rest of the nation.  It was 86% in 
Bangalore in 2001 while the national figure was 55%.   
 
Compounding the education advantage in Bangalore, many of the local firms have 
extensive in-house training programs and continue to invest heavily in training. 
Infosys can train more than 10,000 engineers per year.  The training centers focus 
on professional development, technical skill enhancement, and, process and 
people management. 
 
A large number of military related research and production outfits like the Indian 
Space Research Organization were started in Bangalore.  This lead to a large 
number of universities and other educational institutions related to engineering 
and scientific training. Electronics firms set up ship to offer inputs to research 
centers and other industries.  This helped create the image of Bangalore of being 
a technology capital of India. 
 
Summary 
After decades of slow growth, India has made tremendous progress in economic 
development and is now becoming a global force in selected high-tech areas, in 
particular software and services.  India has a critical mass of skilled English 
speaking workers in science and technology fields.  The country has invested in 
the development of many world-class institutions of education, with a strong 
emphasis in the sciences and management fields. The initial success of Bangalore 
has attracted many more companies and more high-tech regions within India. 

 
The country needs to address its infrastructure issues, small domestic demand 
and rather small domestic R&D efforts. The pieces are there but the government 
incentives and support need to improve.  

 
Sources: 
•  http://it-taskforce.nic.in/ 
•  www. infomatics.nic.in 
•  Source:  Modern India by Professor Tarun Khanna 
•  “The Indian Software Industry in 2002” Harvard Business Review Pankaj 

Ghemawat 
•  www.nasscom.in 
•  “Competitive Advantage of India” Harvard Business Review by Lyn Denend 
•  http://www.blr.stpi.in/index.htm Software Technology Parks of India 

Bangalore 
•  http://en.wikipedia.org/wiki/STPI 
•  http://india.gov.in/outerwin.htm?id=http://mit.gov.in/default.aspx?id=115 
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IRELAND 
In the late 1980s, Ireland was deeply in debt and in very poor economic shape.  
The budget deficit was 12% of GDP and unemployment was over 17%.  
Recognizing the difficult situation, the Government and the Irish Trade Unions 
created a three year program on pay and economic policy called, “The Programme 
for National Recovery (PNR).”  The Program was called a “social partnership” that 
focused on pay changes to public sector employees, tax cuts and changes in 
government spending.   The intent was to have increases in take home pay, 
reduced unemployment and increased competitiveness.  Prior to the agreement, 
productivity improvements among foreign-owned firms caused wage increases 
that flowed to local firms causing a competitive trend.   PNR allowed local firms to 
set wage changes based on their slower productivity growth.  
 
The PNR program identified these four broad goals: 
•  creation of a fiscal, exchange rate and monetary climate conducive  to 

economic growth; 
•  movement towards greater equity and fairness in the tax system;  
•  diminishing or removing social inequities in our society; 
•  Intensification of practical measures to generate increased job opportunities 

on a sectoral basis. 
 

It is also important to note that the PNR had a strong emphasis on attracting 
manufacturing jobs to create “traded goods and services for world markets.”   The 
plan set a goal of 20,000 new jobs per year for the next 10 years.  The problem 
with this approach is that manufacturing is lower in the value chain and easier to 
migrate to other countries thus leaving Ireland at risk of GDP reductions.  This in 
fact happened in the early 2000s.  

 
In 1949 Ireland set up the Industrial Development Authority (IDA) as a 
government agency to promote greater investment throughout Ireland.   To take 
advantage of the PNR, the IDA set up a program designed to draw labor-intensive 
businesses to Ireland.   The IDA started to focus on educating the workforce and 
EU membership rather than its past practice of tax and financial incentives.   IDA 
was successful in bringing new firms to Ireland. 

 
Once Ireland joined the EU, they began to receive funds for farming subsidies and 
infrastructure investment.   About 6% of Irelands GDP in the mid-1980s to 
mid-1990s came from the EU. 

 
By 1990, Ireland reached at 8.5% GDP growth rate while exports increased by over 
23%.  The economy grew rapidly, partly fueled by the USA IT boom.   The 
combination of low corporate tax and easy access to the Europe market helped 
make Ireland attractive again.  The IDA was able to target and attract large 
companies in part by established a good set of senior contacts at large companies 
and developing a capable on-the-road staff that gathered information on market 
trends.   The IDA was successful, for example, in attracting Intel in 1990.  They 
also attracted HP, IBM and in total about 40% of US electronics investments in 
Europe at the time.   And, they attracted call center business in the early 1990s 
through intelligence gathering from their field teams.    The national telecom 
company slashed international call rates at the urging of the IDA. 
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By mid 1990s, Irish success was largely from foreign firms, locating in Ireland and 
exporting to other countries.  There was not a clear sign of benefit to local firms 
and the domestic economy.   The foreign companies had limited ties with local 
businesses.  To combat this issue, the IDA divided into two separate entities, one 
focused on FDI and one focused on domestic industries.  

 
In 1994, the Irish government established Forfas to coordinate the development 
and implementation of national plans for technology development and 
innovation.  IT, biotechnology and international services became key target areas 
of specialization.  Today, Ireland has about 800 software companies with a 
mixture of international and domestic ownership.  

 
In 1998 Enterprise Ireland launched the National Linkage Program (NLP).  The 
program was designed to determine a foreign company’s sourcing needs and 
match them up with a potential domestic supplier.  When it was determined that 
there was a ceiling of about 20% of material purchases in Ireland, the program was 
dropped.  

 
By the year 2001, with the USA recession in full steam, the Irish economy slowed 
considerably.   The employment in IT dropped by 11%.  The EU pressured Ireland 
to increase its corporate tax rate from 10% to 12.5%.  Ireland started to become an 
expensive place to do business.  So the IDA undertook an effort to reduce the 
reliance on manufacturing and increase the focus on higher, value added value 
chain activities such as R&D, sales, and marketing. 

 
There was a moderate amount of success. By 2004, 13 of the world’s top 15 
pharmaceutical companies had bases in Ireland, 16 of the top 20 medical-device 
companies, and 7 of the top 10 software designers also had bases there. 

 
In 2003, the Science Foundation Ireland (SFI) was established to encourage 
cooperation between education, government and industry.  Their focus areas 
were biotechnology, and information and communications technology.  

 
There are a number of studies that state Ireland’s dependence on FDI has 
encouraged the use of imported technologies rather than locally generated 
technology.   This results in lower domestic R&D which in turn has made Ireland 
more vulnerable to the foreign funded efforts moving out of Ireland to lower cost 
areas like India, China and some eastern European countries.  

 
National Development Plan 
Ireland is currently executing the National Development Plan 2007-2013.  The 
plan is entitled, “Transforming Ireland – A Better Quality of Life for All.” It’s a 
EUR184 billion plan and is the largest plan ever proposed in Ireland.  EUR20 billion 
of the Plan is allocated to enterprise, science and innovation.   The four objectives 
of the plan are: 
•  to continue sustainable national economic and employment growth  
•  to strengthen and improve Ireland’s international competitiveness  
•  to foster balanced Regional Development  
•  to promote Social Inclusion  
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The key objectives under the enterprise, science and innovation portion of the 
plan are: 
•  to fully implement the Strategy for Science, Technology and Innovation in the 

period to 2013, thereby achieving a transformational change in the quantity 
and quality of research and enhancing the contribution of research to 
economic and social development and increasing the numbers of people with 
advanced qualifications; 

•  to improve the capacity of indigenous industry to compete in the domestic and 
global marketplace by addressing key issues including productivity, 
management skills and the use of technology and marketing; 

•  to continue to attract Foreign Direct Investment and to grow indigenous 
industry, both on a regionally balanced basis; 

•  to support the further development of a tourist industry with the potential to 
attract 10 million visitors per annum by 2012 in line with the strategy set out 
in the ‘‘New Horizons’’ Report of the Tourism Policy Review Group; 

•  to produce quality Irish food products from an agri-food industry that 
supports rural economies and preserves our countryside; 

•  to promote economic development in rural, Gaeltacht and island areas; and 
•  to support the development of a market-oriented seafood industry. 

 
The plan recognizes the need to get into more knowledge intensive industries.  
Specifically, the Plan states: 
“In order to build on Ireland’s recent success and to ensure better standards of 
living and quality of life, improved and sustainable competitiveness is vital. While 
overall economic performance remains strong, Ireland now faces a major 
challenge to increase the number of high-paid jobs and knowledge-intensive 
investment needed to sustain our performance into the future. Ireland’s response 
to this challenge will need to be underpinned by a strong, dynamic Enterprise 
sector, able to export marketable, high quality goods and services into an 
increasingly competitive global economy.” 

 
Education 
Ireland’s education system is similar to most other western countries.   There are 
three levels:  primary, secondary and higher (often referred to as tertiary) 
education.   The Department of Education and Science, under the control of the 
Minister for Education and Science is in overall control of the system. 

 
The education system in Ireland produces over 35,000 graduates every year and 
since 1992 there has been an increase of 35% in students studying third level 
engineering/ technology courses.  The IMD World Competitiveness Yearbook, 
2008, states that 41% of the population has achieved at least tertiary education 
compared to 39% in the US, 35% in France and 35% in the UK.  Ireland has one of 
the youngest populations in Europe with over 36% under the age of 25 years.    

 
According to Eurostat 2003, Ireland has one of the highest science and 
technology graduates per thousand in the 20 to 29 age group.  Ireland is at 23.2, 
the UK at 16.2, the USA at 10.2 and the Netherlands at 5.8.  

 
Ireland’s total investment in knowledge (including investment in public and 
private spending on higher education) increased by an average annual rate of over 
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10% over the past decade compared with averages of around 3% by the EU and the 
OECD.  The chart below shows Ireland, in 2005 was below the OECD average in 
education expenditure but slightly above the OECD average in looking at total 
students enrolled in education. 

 
Expenditure on educational institutions as a % of GDP         

 
Source OECD Education at a Glance, 2006 
 

ICT Industry in Ireland 
According to the IDA in 2006, employment by sector was as follows: 
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Sector 2002 2003 2004 2005 2006
% Change 
2005‐2006

Pharmaceuticals & Healthcare 19,016 19,378 20,047 20,191 20,207 0.10%
Information & Communications Technologies(ICT) 43,158 40,838 41,480 42,544 43,661 2.60%
Engineering 16,730 15,529 14,153 13,749 13,161 ‐4.30%
Miscellaneous Industry 9,845 9,105 8,062 7,952 7,437 ‐6.50%
International & Financial Services 42,779 43,470 45,359 47,256 51,021 8.00%
Total 131,528 128,320 129,101 131,692 135,487 2.90%
Source:  IDA Annual Report 2006  

 
According to the IDA, the ICT sector employees over 40,000 people (see in chart 
above), across 220 foreign owned companies, accounts for EUR 50 billion in 
exports and generates EUR 500m in corporate tax annually to Ireland.  

 
Looking at the total ICT sector in Ireland, (foreign and domestic) it breaks down as 
follows: 
 

Persons 
Employed Enterprises

Revenue 
(EUR million)

Gross Value 
Added

ICT Manufacturing 30,000          183             32,299€      6,779€         
ICT Services 53,400          5,101           20,530€       7,771€          

Total 83,400          5,284         52,829€      14,550€        
Source: Information Society and Telecommunications, Central Statistics Office 
2006 

 
Consistent with the economic downturn in the early 2000s, employment levels 
also decreased but are now recovering.  The following chart shows the trend by 
ICT sector.   
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Note that employment in software, higher value added, rose quickly in the 
late 1990s, dropped some and how has about 1.4% annual growth.   One of 
the goals has been to increase software innovation in Ireland. 
 
Employment in smaller ICT sectors is also available.  Here we see 
significant growth in web-based employment, the purple line, owing the 
market trends for more web application software development demand 
and innovation.  
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The following chart breaks down employment by sector in 2006 by 
Irish-owned or Overseas-owned.  Note that a larger portion of the hardware 
employment is by electronics companies of foreign ownership whereas 
there is a reasonable balance in software.  The web employment is almost 
all foreign owned companies.  
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Looking at changes in ICT employment from 2005 to 2006, we see net 
increases in software, IT services, web and electronics hardware.  And, 
there are not many net decrease areas.   
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A hallmark of a successful ICT cluster is the creation of new innovative firms that 
compete locally internationally over time.  The following table shows the number 
of start-ups in Ireland that began business since 2003.  Overall, 39 of these 
companies have grown to over 20 employees.   The trends around more software 
companies are encouraging for the direction set by the IDA. 
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Looking worldwide, the largest dollar value segment for ICT spending is services.  
Services, software and hardware are growing at about the same rate of 9% to 13%. 
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Summary 
Ireland has shown a significant transformation from a sluggish agricultural 
economy to a knowledge-based economy.  As we have seen in other countries, 
poor economic performances drive political will and action to make significant 
changes.  And, it causes related and supporting groups to come together, 
collaborate and find common working ground for creating a turnaround. The 
need for action, coupled with the entry to the European Union has turned Ireland 
into a global success story. 
 
But Ireland, because of its lower percentage of R&D and knowledge-based firms 
makes it susceptible to disruption from competition from other nations.  Ireland’s 
producer focus needs to significantly change to creating in order to drive more 
long run competitive advantage.  
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Sources: 
•  PNR October 1987 Dublin Stationary Office 
•  Expert Group on Future Skills Needs, “Future Requirement for High-Level ICT 

Skills in the ICT Sector June 2008). 
•  OECD Information Technology Outlook 
•  Forfas employment database 
•  Source: Information Society and Telecommunications, Central Statistics Office 

2006 
•  The World Bank 
•  IMD World Competitiveness Yearbook 2008 
•  www.ndp.ie 
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COSTA RICA 
 
Country Overview 
Over the last 25 years, Costa Rica has been one of the more stable and faster 
growing economies in Latin America.  Since 1980, growth in per capita income 
has averaged 1.2 percent compared to 0.8 percent for Latin America as a whole.  
Only about 10% of the country lives on less than US$2 per day. These 
achievements are attributable to a stable macroeconomic and political 
environment, strong institutions, relatively open markets, and a well-educated 
work force.  
 
Costa Rica has about 4.1 million people today.  27% are ages 0 to 14 years.  67% 
are ages 15 to 64 and 6% are over 65. The economy primarily depends on tourism, 
agriculture and electronics exports. Exports have become more diversified in the 
past 10 years due to all the efforts to grow the high technology manufacturing 
sector.  Poverty has remained around 20% for nearly 20 years.  Immigration from 
Nicaragua continues to be a problem for the government and the social welfare 
system.  An estimated 300k to 500k Nicaraguans are in Costa Rica legally and 
illegally.  In 2007, GDP was at US$26.24 billion and GDP per capita was at 
$10,300. 
 
History 
Starting in 1984, the Costa Rican government undertook several reforms to 
address the poor state of the economy.  There were three groups of reforms; (1) 
macroeconomic stabilization measures; (2) development of a non-traditional 
export sector and foreign direct investment; (3) improvements in the financial 
sector.  The multiple-tier exchange rate was replaced by a single rate.  Agricultural 
subsidies were eliminated.  Public sector salaries were frozen and the public 
pension system was reformed.  The government renegotiated public debt.  Taxes 
were adjusted by increasing the VAT, broadening the tax base, and cutting 
income taxes and import tariffs. 
 
Jose Maria Figueres became president of Costa Rica in May 1994.  At that time the 
economy was based on agriculture, textiles and tourism.  His government started 
an effort to move to more high technology based growth.   The national strategy 
of his administration, at the time had three main components: 
1. A social investment program that would empower Costa Ricans to face the 

challenges of globalization by securing health, housing, and modern 
education for the entire population. 

2. An alliance with nature and the natural surroundings. 
3. Economic policies that would allow Costa Rica to compete globally. 
4. Pursue political, social, economic, and environmentally sustainable 

development (added in 1994 with cooperation of other Central America 
countries). 

 
The Central American Common Market (CACM) was established in 1960 through 
some work by the United Nations.  Guatemala, El Salvador, Honduras, and 
Nicaragua were the initial members and Costa Rica joined in 1963.  CACM 
established intraregional free trade for 239 product groups initially.  A high tariff 
was implemented to help domestic companies develop.  CACM increased trade 
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among Central American countries.  CACM collapsed in the 1970s due to currency 
issues, rivalries, trade and political issues.  
 
In the 1980s, the government provided incentives such as export tax credits and 
income tax holidays to companies engaged in nontraditional products.  
Subsidized loans were also provided to these firms.  Infrastructure upgrades 
occurred to help international trade. 
 
Tax Free Zones 
In 1981, the government created “Zonas Francas” which are export processing 
zones.  The zones are industrial parks designed to attract foreign exporting 
companies.  They received tax exemptions, unrestricted access to imports of 
equipment, simplified customs procedures and additional benefits. Zones tended 
to focus on lightweight labor-intensive industries like textiles and electronic 
assembly. Zona Franca firms didn’t sell much of their output in the Costa Rica 
market. 
 
The standard incentives package for companies in a Zona Franca was as follows: 
1. 100% exemption on import duties on machinery, equipment, and raw 

materials 
2. 100% exemption on income tax for the first 8 years, and 50% exemption the 

following 4 years 
3. 100% exemption on export taxes, local sales taxes, and profit repatriation 
4. No restriction on capital repatriation, foreign currency management, or target 

export markets 
5. Fully expedited on-site customs clearance 
6. Can sell up to 40% of production in the local market while paying the 

corresponding import duties.  
 
Today, the basic requirements to join the Zona Franca include a new initial 
investment in fixed assets of at least US$150,000 for companies inside the 
industrial parks and US$ 2,000,000 for those outside.  The rules around who can 
join the zone are as follows (source: PROCOMER): 
•  Export processing industries engaged in processing or assembling raw 

materials to produce export / re-export finished goods. 
•  Export trade companies (not producers) engaged in handling, repacking, or 

redistributing non-traditional export / re-export products and merchandise. 
•  Service industries or companies exporting to natural or artificial persons 

abroad or serving to Free Zone companies, as long as these services are 
directly linked to those companies’ production processes.  

•  Banking, financial, or insurance companies inside Free Zones will not be 
allowed to benefit from the System. 

•  Park-managing companies engaging in installing companies under the Free 
Zone System and to park management and maintenance. 

•  Companies or organizations engaged in scientific research to enhance 
technology levels of industry or agribusiness activities and Costa Rica’s 
foreign trade. 

•  Companies operating shipyards and dry docks to build, repair, or service 
ships. 
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By 1996, the Zona Francas had attracted companies to set up advanced 
manufacturing operations and the economy was showing some signs of the 
success.   Some software companies had formed as a result of spin-offs from Zona 
Franca companies, research centers, large companies and universities.  

 
Agencies to Foster Growth 
CINDE is a non-profit organization set up in 1982.  Its purpose is to promote 
foreign direct investment into Costa Rica. 
 
By 1996, Costa Rica had the largest electricity generating capacity in Central 
America and an advanced telecommunications system.  It also had one of the best 
education systems in Central America with a 95% literacy rate.  In 1994, a program 
was in place to provide English language training in primary schools.  Four 
national universities and 32 private universities had 85,000 students. 
 
The government invested 1.1% of GDP in science and technology.  There were 167 
research facilities in Costa Rica with 18% in technical and engineering. 
 
Costa Rica laws and regulations did not discriminate between national and foreign 
companies.  There were no restrictions on funds flows.  Laws also protected 
intellectual property.  
 
Other institutions were created to help shift economy.  The Center for the 
Promotion of Exports (PROCOMER), the investment attraction agency (CINDE), the 
Ministry of External Trade (MINEX), and the Chamber of Costa Rican Exports 
(CADEXCO).   
 
PROCOMER was created in 1996. It is a non-governmental public agency 
responsible for promoting Costa Rican exports.  The specific responsibilities are: 
•  Designing and coordinating programs related to investment and exports.  
•  Providing technical and financial support to the Costa Rican Foreign Trade 

Ministry to manage special export systems.  
•  Promoting and supporting Costa Rica’s commercial interests abroad. 
 
In 1998, the Costa Rican Chamber of Information and Communication 
Technologies (CAMTIC) was established.  It is a not-for-profit business association 
and was created to strengthen and support the information and communication 
technologies sector.    
 
A 2007 study by CAMTIC showed that many of the domestic IT firms are small and 
medium businesses where 75% have 30 or fewer employees.  60% of this group 
sells software products and are in the following IT solution areas: 
•  BPO 
•  Application migration 
•  Web applications 
•  E-Learning 
•  Tool development 
•  Mobile applications 
•  Hosting 
•  Outsourcing 
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•  NOC-SOC network support 
•  High-availability data centers 
•  Components 
•  Application development 
•  Multimedia production 
•  Customized development and design 
•  Business intelligence. 
 
CAMTIC and CINDE report there are 595 IT related companies in Costa Rica 
broken down as follows: 
•  35 component companies: Hardware products and other electronic devices 
•  150 development companies: Software and specialized application producers; 

built-in software. 
•  350 direct services companies: Development and maintenance of applications, 

consulting, outsourcing, network and telecom infrastructure integration and 
management. 

•  60 enabling services companies: Call centers, data support centers, 
telemarketing, business centers, online purchases administration. 

 
Intel 
In early 1996 Intel launched a site-selection process for a new semiconductor 
manufacturing plant.  Intel wanted to spread its geographic risk and was looking 
for a location outside of Southeast Asian countries.  Intel had specific cost, 
infrastructure, environment, stability, community requirements.  CINDE was 
actively leading the effort to attract Intel.  President Figueres was a central figure 
in the negotiation process with Intel.   Costa Rica had to overcome many issues 
and ultimately was able to win the bid for Intel to place the new manufacturing 
plant in Costa Rica.  Today, the Intel plan provides 3,200 jobs in Costa Rica. 

 
GDP Trends and Exports 
Costa Rica has had periods of higher GDP per capita growth rate than Panama or 
Mexico, as seen the graph below.   Their ability to attract foreign investment has 
helped get value added by high tech firms to about 6 percent of GDP in 2004. 
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Costa Rica has made progress in information technology exports but it still 
remains more as an assembly effort rather than much R&D and knowledge-based 
exports.  There is not much evidence of strong R&D efforts in Costa Rica. 
 

Product Percent
Modular Circuits 15%
Computer parts 11%
Bananas 7%
Pineapples 5%
Serum equipment 5%
Textiles & apparel 5%
Medicines 3%
Coffee 3%
Others 46%
Source:  PROCOMER

Costa Rica Main Export Products 2007

 
 
Education 
A strong education base is a requirement for innovation.  Costa Rica’s educational 
attainment is one of the highest in Latin America.  The country has made great 
progress in universal primary education for its population.  Today more than 60% 
of the adult population has some primary schooling. Average years of educational 
attainment are somewhat lower than other Latin American countries with similar 
income per capita and far from innovating countries like Israel and Ireland 
(source: World Bank). 
 
Costa Rica has an excellent coverage for primary education, rising enrollment in 
tertiary, but dwindling enrollment and high dropout rates at the secondary level.  
The secondary school problem impacts the country’s long-term need for 
increasing overall education of its work force and thus its ability to upgrade the 
economy through technology.  Korea, Hong Kong and Singapore had large 
decreases in the percentage of adults with primary education or less (30% drop 
from 1960 to 2000) while the fraction with secondary schooling increased by 
more than 25% over the same period.  
 
In 1987, the Omar Dengo Foundation was created. The Foundation is a private, 
non-profit organization created to promote the economic, social and human 
development of Costa Rica by implementing programs to improve the quality of 
education.  The group helped establish computer laboratories in all public schools 
throughout the country.  

 
Summary 
Costa Rica’s political stability, high educational achievement and strong FDI 
efforts have contributed to economic growth.   The economy has had a number of 
strong growth periods over the last twenty years.  Efforts to expand the economy 
into high technology are mixed.  Capturing Intel was a huge success.  But it’s not 
clear that this has contributed any significant number of spin off start-up 
companies driving R&D based innovation.  The high technology efforts seem still 
be based on assembly and export in the Zona Francas.  Costa Rica’s large deficit 
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and significant debt will slow efforts going forward to advance high technology in 
the country. 

 
Sources: 
•  www.procomer.com 
•  “Building a Cluster: Electronics and information in Costa Rica.” Niels W. 

Ketelhohn & Michael Porter of Harvard Business School 
•  World Resources Institute: www.earthtrends.wri.org 
•  World Bank, Poverty Reduction and Economic Management Sector Unit 
•  http://www.camtic.org/EN/camtic/sobre_nosotros/ 
•  http://www.costaricaisit.net/portal/page/menucostaricaisIT/strengths.html 
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ISRAEL 
 

Brief History of the State of Israel 
The State of Israel was established in 1948. Israel had a war in June 1967 where 
Israeli troops captured and occupied the Sinai, the Gaza Strip, the West Bank and 
the Golan Heights, after which Israel annexed East Jerusalem.  The Sinai was 
returned to Egypt in 1982 following a peace agreement in 1979. In 1993 a peace 
accord with the Palestine Liberation Organization led Israel to withdraw from most 
of the Gaza Strip and parts of the West Bank, but the peace process has since been 
derailed. A peace treaty with Jordan was signed in 1994. 
 
Israel has always had very limited natural and financial resources while rarely 
being at peace with its neighbors.  Fortunately, the seeds of a technology industry 
were developed early on through education.  The Technion-Israel Institute of 
Technology, the Hebrew University and the Weizmann Institute of Science were all 
established prior to the founding of the State of Israel.  Highly educated refugees 
fleeing Nazi Europe contributed significantly to the pool of scientific talent.   
 
Twenty percent of the country’s workforce is university graduates, the highest 
proportion in the world after the US.   Early R&D was focused around agricultural 
in order to make the best out of the desert like conditions of Israel.   
 
After having fought three major wars in the first two decades, the Israel 
government determined it would have to build much of its own defense 
capabilities.  As a result there was an intensive amount of R&D activity around 
military communications and electronics.  The first high-tech companies were 
spin offs from military technology efforts.  
 
The think tank behind ICT policies is the Ministry of Science and Technology 
under the office of the chief scientist (OCS).  The Ministry was established in 1982 
following the recommendations of the government appointed Iftah Committee.  
The committed defined the responsibilities of the Ministry: 
“Forming a national policy oriented towards science and Technology, 
technological analysis and organization, and coordination of research areas. The 
committee also recommended establishing a foundation for basic and 
infrastructure research.” 
 
Science and Technology Ministry goals are to: 
•  Establishment of a new infrastructure research program (Second Frame) in 

nanotechnology, biotechnology, preservation of vegetal gene 
resource, agriculture, etc.  

•  Strengthening Israel's position in the Aviation field.  
•  Incorporating Israeli scientific entities within International scientific 

frameworks.  
•  Intensified research of Homeland Security.  
•  Broadening of a wide-band national network for research, culture and public 

services.  
•  Coordination of all government research activities; follow-up on the 

distribution of national investments in research & development.  
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•  Familiarization with Science and Technology within the community/ 
Periphery/ Development areas.  

•  Promotion of Science and Technology within the minorities section. 
 
Capital for new business development was initially provided by OCS and later by 
the Israel-U.S. Bi-national Industrial Research and Development (BIRD) Foundation.   
The BIRD mission, established in 1977, was to stimulate, promote and support 
industrial R&D of the mutual benefit to the US and Israel. 
 
As of 2008, BIRD claims the following success: 
“BIRD supports approximately 20 projects annually with a total investment of 
around $11 million per year. To date, BIRD has invested over $245 million in 740 
projects, which have produced sales of over $8 billion. Since the establishment of 
the Foundation 30 years ago, the accumulated repayments have totaled $82 
million.” 
 
Today there are dozens of government, defense and public research institutes, 
medical centers and universities that conduct R&D.  There is close cooperation 
between high tech industrial parks and neighboring universities. 
 
OCS disburses some US$400 million annually in grants that cover 30% to 60% of 
total development costs.  The OCS earns about $100 million per year in royalty 
payments.   OCS also has 24 technology incubators around the country.  The 
program started in the early 1990s largely to leverage the strengths of 
approximately 750,000 scientists, engineers, and physicians who had just arrived 
from Russia. 
 
More than 800 projects have been initiated.  Companies accepted into an 
incubator qualify for a grant of 85% of their approved budget, or up to $170,000 
annually for two years. OCS also supervises the bi-national R&D cooperation, 
infrastructures and agreements that complement Israel’s Free Trade Agreements.  
Israel also has R&D agreements with France, the Netherlands, Spain, Portugal, 
Austria, Belgium, Ireland and India. 
 
Israel’s highly educated workforce has been enhanced by more than one million 
new immigrants from the former Soviet Union.  2.3% have second and third 
degrees compared 1.2% of the general Israel public.   Russian immigrants are very 
strong in R&D and specifically in areas like advanced materials and new industrial 
processes.  These complement Israel’s traditional expertise in software, 
semiconductors, medical equipment, biotechnology, electronics and 
communications.  
 
A unique source of talent for the high tech sector comes from the Israel Defense 
Forces.  The army identifies the most promising and talented young people and 
puts them through intensive training in technology and military specialties. The 
learn leadership and problem-solving skills as well as establishing personal 
networks.  The founders of many high tech companies began working together in 
the Israel army. 
 
Investments 
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In the early years of Israel, foreign investment was almost non-existent because 
Israel was seen as too high of a risk.  But in the 1970s, Motorola set up the first US 
R&D presence that still exists today.  IBM and Intel followed.  After the Middle East 
peace process, in the 1990s, stimulated an unprecedented inflow of foreign 
investment in Israel, and provided a substantial boost to economic growth in the 
region over the last decade. 
 
In 1993, the government created the Yozma program to stimulate venture capital 
and attract foreign investment.  At its start, Yozma consisted of 10 new venture 
capital funds, managing $20 million each, capitalized with a combination of 
government funds (40%) and foreign investment (60%).  Yozma made 15 direct 
investments and 9 had successful exits. 
 
Yozma attracted major international venture investors from the US, Europe and 
Far East.  The average size of venture capital funds jumped from $20 million to 
more than $250 million today.  Israel’s venture capital industry is second to the 
USA today with Israel having 80 active funds and a total of $10 billion under 
management.  
 
The Tel Aviv Stock Exchange (TASE) was founded in 1953.  As venture capital 
fueled technology development in the mid-1990s, the TASE developed industry 
leading practices and protocols to meet the standards of international modern 
exchanges.  Today Israel has more companies trading on the NASDAQ than any 
country other than the United States.  
 
Today 
In 2006, foreign investment in Israel totaled $26 billion.  GDP growth has 
averaged 5% over the last three years.  High technology goods and services now 
account for one-third and 75% of industrial exports.  The domestic IT market was 
around US$4.4 billion in 2007 and expected to grow about 9% annually for the 
new few years.   
 
The WEF Global Competitiveness Report, 2006-2007 ranks Israel 5th in the world 
in venture capital availability.  They rank 3rd in the world in both the quality of 
scientific research institutions and availability of scientists and engineers.   This is 
from a country that is only 60 years old with 7 million residents, hostile neighbors 
and few natural resources.   
 
Sources 
•  Israel Ministry of Foreign Affairs 
•  Israel Ministry of Science and Technology 
•  http://www.most.gov.il/English/Units/Science/Programs/Scientific+Goals.ht

m 
•  BIRD: http://www.birdf.com/Index.asp?CategoryID=22&ArticleID=79 
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1 Estimates from IDC, and interviews with executives of CAPATEC and SENACYT, August, 
2008 
2 Estimates from IDC  and interviews with major ICT employers, August 2008  
3 Estimates from SENACYT, August 2008 


