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Information and Communication Technologies
Executive Summary
This research aims to investigate how standard international trade principles and theories apply to the innovative Information and Communication Technologies (ICT) booming market.

The research investigates the ICT as products and services objects of the international trade, not the equally important subject of how ICT is enabling and fostering the international trade of other industries. 
This paper seeks in particular to investigate and analyze the ICT aspects pertinent to the commercial relationships between developed and developing countries. 

An ensuing intent of this research is to include these international economics considerations in the analysis of the aspects and causes of the Global Digital Divide (the different ICT endowment, understanding and usage among countries). This paper is consequently primarily directed to the economists and other professionals working toward narrowing the Global Digital Divide within a sustainable international socio-economic development framework.
Abstract

Information and Communication Technologies (ICT) is becoming an important socio-economic element of the international society. Its economic value has grown exponentially in the last two decades as new professions and products have spurred and fueled the New Economy and revolutionized the Old World Economy.  
ICT economic relevance goes beyond the consumer market as these technologies are becoming fundamental towards improving existing productive processes, creating new business opportunities and engaging in the global economy. ICT production, trade and consumption present characteristics that set this sector apart from the international trade of more traditional industries. 
These ICT peculiarities and its growing, widening and specializing demand are allowing numerous emerging countries to enter the ICT world market creating new trade patterns and altering traditional ones. ICT is indeed, a key factor that is contributing to alter the traditional classification of developed and developing countries (this paper however, uses the traditional classification). 

The expanding ICT international market and its far reaching socio-economic effects on firms, governments and citizens, generate new issues which require a new approach and new regulations (from data privacy to interconnection protocols and many others). 
What is ICT (Information and Communication Technologies)

The term ICT has been introduced to expand the definition of Information Technology (IT) to include the communication technologies which are used to transmit data. This happened for two main reasons: Communication technologies began to increasingly use the digital format (the same binary language used by computers) to transmit information; second, computers (the core components of the information technology) and these new communication technologies were becoming more integrated. Today it seems obvious that to be useful information needs to be communicated, besides being processed. Even traditional communication channels like television and radio are slowly switching to the digital format, a more convenient and reliable way to store and transmit information between electronic apparatus. ICT thus comprises all the electronic devices apt at storing, processing and transmitting information such as radio and television, telephone, computer and computers network. Due to its popularity, its underlying technologies and its innovative nature, Internet is regarded as the most prominent of the ICT (at the point that many authoritative sources identify ICT with Internet). By and large, ICT today refers to an array of subjects related to the processing and transmission of information as well as the usage and regulation of the matter. As such the term covers themes like privacy and freedom of speech, e-commerce (trade via Internet), online education, e-government (government usage of Internet) and other more or less prominent areas. From a technical point of view it should be kept in mind that today, especially in developed economies, most information is created, stored, transmitted and processed by the way of digital language. From a bank account data to the medical record, from a song to the tax department files, from Mars pictures to a phone conversation or the content of a book all are transmitted and processed via digital language.
The paradigms and technologies that propelled today pervasive ICT sprung from various technological innovations and organizational needs of the relatively recent history of Europe and United States. The information processing effort of WWII and the increasing amount of information associated to the revitalized post war environment stimulated the transition from mechanical calculating machines to electronic computers.

The first electronic computers were developed by the U.S. military and large corporations. Computers systems like American Airlines’ SABRE (deployed by IBM in 1964 at 2000 dollar cost of about $220 million) or the U.S. Navy’s SAGE (deployed in 1964, estimated to have cost between 40 and 60 billion in 2000 dollars) opened the road to a US IT global dominance. IBM in particular continued to dominate domestic and international IT market with computers that were employing more advanced and smaller electronic components becoming relatively smaller, less expensive, more flexible and easy to use. The 1981 IBM personal computer set an industry standard which stimulated an extensive and rapid mass production of computers geared at consumer market. The increasing power and ubiquity of electronic computers were also generating an increasing interest in the possibility to interconnect them. By the mid 1970s the military computers’ network ARPANET was providing limited connectivity to military, government and scientific centers and by the early 1980s few links extended to Europe and Asia. By the late 1980s the U.S. National Science Foundation enabled more affordable and simpler network service to many universities and research centers by connecting ARPANET and the CSNET. In the same period, other computer networks were adopting the same communication protocol to link to one another and to the NSF backbone (Internet Society, “A Brief History of the Internet”).

In 1993 the French European Organization for Nuclear Research (CERN) decided to release patent-free its newly invented hypertext markup language (html), a programming language that allows to construct graphically elaborated information and to intuitively link it across different computers. The html features, together with the improved capacity of the communication network and the graphical monitors of the new computers, gave birth to the World Wide Web (WWW) which expanded from 623 websites in 1993 to more than 2 billion in 2000 (Volti, 214).

Meanwhile, electronic components continued to become smaller, more reliable, standardized and easier to produce allowing for more versatile, less expensive and easier to use computers. These technological developments have enabled telephone networks to gradually switch to digital signal and mobile telephony to rapidly expand throughout the world. 
The possibility for digital information to move seamlessly across networks and devices is an essential part of what has been defined as the Global Information Society. While in developed countries most individuals interact daily with a variety of electronic devices to process a significant amount of information, the Information Society involves all of the world’s citizens, even individuals that do not directly use ICT. In fact, governments have citizens’ information stored in a digital manner and most people eventually use services that employ some level of ICT to function (a train ride, or a bank account or the determination of the price of a bushel of grain). In developed countries a majority of people own and use personal computers and telephones; nearly all the firms employ computers while research centers and governments have historically been early adopters of ICT. Today Internet has reached one billion users and for most of these people, life would almost “grind to a halt” if all the computer systems would stop working. It would be impossible to receive a paycheck or to withdraw money from a bank account, use a means of transportation, check in to a hospital, attend education, pay taxes or receive emergency service.
In the last decade, numerous researches, a large amount of literature and, in general, significant publics’ opinions and policymakers’ attention have been focusing on the benefits of Internet to individuals as well as businesses. Less attention has been dedicated to the underlying infrastructure that allows the deployment and functioning of the consumer ICT, especially the technological infrastructure, the production and maintenance of the large set of electronic apparatus necessary to deliver the consumer ICT. ICT global production and trade have reached, in a relative short timeframe, a relevant position within the global economy with transformations that present interesting peculiarities from the economic and development points of view.
International Trade

International trade has existed since the formation of the large empires such as Mesopotamia, Ancient Greece, The Roman Empire as well as the Indian, Chinese and Arabic civilizations. In Europe, after the economic depression of the Middle Ages, the revitalization of the Renaissance brought the revaluation and spread of scientific thought, the printing process, the colonialism and a renewed economic and commercial zeal. While European powers rose as nations and expanded their trade with colonies across the oceans, economic theories emerged. 
Mercantilism envisioned the governments’ capital in silver and gold as the paramount economic goal and advocated protectionism and positive balance of trade in order to increase the nation’s capital. With extended open markets and cheap factors of production, mercantilism focused on ruthless exploitation and competition as it failed to recognize and elaborate many international trade concepts and benefits. Contemporarily with the advent of the Industrial Revolution, Adam Smith published in 1776 “The Wealth of Nations” which greatly influenced the economic thought first in England and later in all of the capitalistic economies. Smith introduced several economic basic concepts such as the division of labor and the invisible hand that would guide and govern a free trade system, thanks to which “It is not from the benevolence of the butcher, the brewer or the baker, that we expect our dinner, but from their regard to their own self interest” (Smith, “The Wealth of Nations”). Smith pointed to the gains from trade based on specialization which is a facet of the division of labor principle. He maintained that an economic subject (an individual, a firm, a country) should focus on doing what it does best and optimize its production process. This producer can then exchange part of its production with products and services that are provided by other efficient producers.

Fifty years after the Wealth of Nations, Ricardo’s book “Principles of Political Economy and Taxation” added to Smith’s theory the extremely important concept of comparative advantages (which in turn is based on and confirms the notions of production possibility frontier and opportunity cost).
According to Smith, if a country was more efficient than another at producing everything, the less efficient country would not have reason to produce anything. Ricardo’s theory instead is based on the opportunity cost principle. This principle states that the opportunity cost of performing an action is the foregone benefit of any other course of actions that could have been undertook. In productivity terms it means that the opportunity cost of producing product A is the missing benefit of producing product B. This concept needs to be linked to the production possibility frontier which defines what the country’s resources can produce. Given a limited amount of input factors, a country can decided to employ them towards the production of different goods and services. Ricardo’s breakthrough has been to assert that the country that would give up the less (in terms of producing the other product) in order to produce product A should produce it. Ricardo’s simplistic model is based on unrealistic assumptions like that there aren’t trade barriers, traded goods are identical and factors are completely mobile and yet it is regarded as an effective theory demonstrating a real motivation to international trade. Ricardo himself explained his theory noting the different opportunity costs of producing wheat and wine in Portugal and England, two important products and two powerful economies of his time.

Adapting Ricardo’s example to the subject of this paper, the table below illustrates a simplified scenario for the production costs of IT hardware and IT software in China and the United States (mock numbers). 

	Country
	Hardware
	Software

	
	Cost Per Unit In Man Hours
	Cost Per Unit In Man Hours

	U.S.
	5
	15

	China
	8
	40


The table above shows that the United States has an absolute advantage in producing IT hardware and software (it is more efficient, it has lower costs than China in both industries).

The table shows also that a unit of software in U.S. costs the same amount to produce as 3 units of hardware, producing a unit of software means in the U.S. to forego the production of 3 units of hardware. In China instead, producing a unit of software means to forego the production of 5 units of hardware. Because comparative costs differ, it will still be mutually advantageous for both countries to trade even though the United States has an absolute advantage in both productions. 

Compared to China, the U.S. is relatively better at producing software than hardware and thus U.S. is said to have a comparative advantage in the production of software. China instead is relatively better at producing hardware than software and it is said to have a comparative advantage in the production of hardware. In other words and almost realistically, we can say that Americans are relatively better than Chinese at producing software (software development requires engineering skills that are more common in highly educated Americans). Thus the U.S. should specialize at producing software and China at producing hardware and the two countries can then trade part of their production with each other.
The table below shows how trade might be advantageous. The U.S. is assumed to have 400 man hours available for production and before trade takes place it produces and consumes 29 units of hardware and 17 units of software. China has more labor resources with 600 man hours of labor available and it produces and consumes 25 units of hardware and 10 units of software. 
	Country
	Before Trade
	After Trade

	
	Hardware
	Software
	Hardware
	Software

	U.S.
	29
	17
	0
	28

	China
	25
	10
	75
	0

	Total
	54
	27
	75
	28


If the U.S. specializes at producing software it can produce 28 units of software while China can dedicate all its labor resource to produce 75 units of hardware. The total production of IT (hardware and software) has increased and the two countries can trade part of their production and both will be better off.

Moreover, Ricardo’s model and, more elaborately, Heckscher-Ohlin theory, predict that when countries trade, prices of the output as well as of the input factors of production tend, in the long term, to converge (Krugman, 32, 61 & 65).

These economics theories are used to comprehend macroeconomic aspects, however, the complexity of the real world economy can not be completely understood and shaped by these models alone.
In our time, countries have developed deep and strong relationships that involve not only the trading of good and services but also extend to social bonds and political ties. All of these three aspects were goals of the countries deeply involved with the WWII as their political leaders realized that a tight economic and political integration was the best approach to avoid future major conflicts. The combination of powerful means of communication and transportation technologies allows communicating as well as transporting people and products across the continents. These are two key factors of what we call the Global Society. Today we find perfectly normal to respond, in real time, to a tragedy in a far away country as well as to purchase industrial goods produced in another continent. The flows of international trade, besides to make everyday life more practical, convenient and interesting, is creating social and political bonds. As Smith’s principles and Ricardo’s theories are spreading into modern cultures, increasingly people understand them (even if only empirically) and realize that international exchanges are, in general, fruitful for all partners involved. 
However, international trade generates a variety of conflicting interests which international organizations and bilateral channels try to address via cooperation and integration.
After the human drama and the economic disaster of WWII the world powers decided to put forth an international framework aimed at preventing the repeat of similar conflicts as well as the economic and financial instability. The Bretton Woods
 system was mainly focused on financial stability and the reconstruction of the countries ravaged by the war by the way of the International Monetary Fund (IMF) and what was to become the World Bank. Despite the facts that the currencies’ exchange rates regime collapsed in 1971 and the International Trade Organization never went into effect, the Bretton Woods legacy strengthened the economic international cooperation and generated the General Agreement on Trade and Tariffs (GATT) which governed the world trade until the 1990’s. The GATT treaty went into effect in 1947 with the signature of 23 countries and 45,000 tariff reductions affecting about $10 billion worth of international trade. In the 1970’s, the Tokyo negotiating round lasted several years, involved more than one hundred countries and affected almost $200 billion worth of trade. The Uruguay round (1986-1993) created the World Trade Organization (WTO) and expanded the sectors covered by the negotiations to agriculture, Intellectual Property (IP), services and capitals (WTO, “GATT and the Goods Council”).

The IMF, World Bank and WTO are often referred as the Bretton Woods or the international economic institutions and their main missions are respectively to financial stability, investments and development policies and multilateral trade agreements. Besides the Bretton Woods organizations the United Nations plays a fundamental role promoting a development model that goes beyond economic gains. Many other organizations focus on specific sectors or geographical areas, below are outlined some of the most relevant to this research.
Today the WTO includes more than 150 countries, has the power to settle disputes and to impose sanctions and its negotiations and agreements cover goods (GATT), services (GATS) and Intellectual Property (TRIPS). The WTO’s activity is founded on two non-discrimination main principles: national treatment (treating one’s own nationals and foreigners equally), and most-favored-nation treatment (equal treatment for nationals of all trading partners in the WTO).

The Organization of Economic Cooperation and Development (OECD) was born out of the North American and European countries post World War II reconstruction cooperation. It is based on principles of democracy and free market and, having expanded to only a few countries besides the original founders, it retains a western high-income countries club connotation. The organization provides a setting in which governments can compare policy experiences, seek answers to common problems, identify good practices, and coordinate international policies. The OECD is also known as a premium statistical agency as its researches on social changes and evolving patterns in trade, environment, agriculture, technology, taxation and other areas, provide a set of highly comparable statistics.
The United Nations established in 1964, the Conference on Trade and Development (UNCTAD) to promote a development-friendly integration of developing countries into the world economy. UNCTAD is an authoritative knowledge-based institution whose work aims to help shape current policy debates towards a sustainable international development. Among its functions, UNCTAD provides technical assistance to developing countries as well as conducting and publishing in depth analysis of production and trade of several economic sectors.

After the setbacks of the two world wars and the severe global economic depression between them, the volume of international trade has constantly increased by involving more countries and larger shares of their economies. According to the World Trade Organization, in 2006 the international trade of merchandise and services amounted to almost $13 trillion. Global trade at current prices grew 16% for merchandise and 12% for services between 2005 and 2006 (WTO “International Trade Statistics 2007”, 4,10 & 20). 
There are several contributing factors to the continuous expansion of international trade:

· Improved transportation technologies are making long distance shipping cheaper and more reliable
· Broader products standardization is characterizing more products as commodities, components that are convenient to produce in large scale and that can be easily and flexibly integrated into more complex products

· A cultural convergence is making people in different places desire similar products
· Powerful ICT allows people to communicate and enterprises to conduct business transactions across large distances

· Legal, financial and organizational frameworks are creating an environment that promises fair and established conditions for commercial transactions inspiring economic confidence
The successes on the course towards international free trade and the seemingly unavoidable internationalization of the economy (also known as globalization) however, have not yet achieved all the benefits suggested by the economic theories. The significant shifts of industries, productions and markets of the last two decades have created internal and international imbalances which international organizations strive to adequately address. 
The current level of global economic integration is delivering some positive benefits as shown by:

· More developing countries are better integrated in the world economy

· More developing countries can be labeled “emerging”

· In most developing and emerging countries income levels are rising

· Common markets are developing and strengthening
· Extreme poverty is decreasing

However, limitations and problems persist on the course towards a more prosperous and pacific international society:

· Income disparity is increasing (within and across countries)
· International shifts of trade patterns and productions is hurting sectors of the labor force
· Economic opportunities remained confined to few
· Poverty and famine are not eradicated

· International financial speculations can still inflict great damages 
· Many developing countries are still depending on a single export commodity

· There continue to be significant trade barriers (including countries which favor free trade)

Recently, the international financial markets and some important economic sectors have suffered an unprecedented level of instability and uncertainty amplified by the international linkages. This is causing great concerns and a decline of public support to free trade, even in countries which had long favored and benefited from international trade.
International Trade of ICT

According to UNCTAD, since 2000, international trade value of IT products exceeds the trade value of agriculture, textiles and clothing products combined (UNCTAD EDR 2002).

Because the ICT sector is relatively new and pervasive, its precise characterization is still a work in progress among several international economic organizations. This effort spans mainly two broad categories of measures and statistics, one aimed at evaluating the end usage of ICT (consumers e-commerce, websites, cell phones, etc.) and one, more relevant for this research, focused on the production and trade of ICT (electronic components, business services, etc.).

The OECD has defined an industry-based extensive classification of the ICT sector (see Box 1 in Appendix) while the World Bank, at times, uses a simplified classification based on four industry’s markets: hardware, software (including services and outsourcing), information and network security services, and digital media (World Bank, “China’s Information Revolution”, 55)
The peculiarity of the ICT industry presents an additional classification challenge between ICT goods and ICT services and in particular the fact that so much ICT is embedded in a variety of services.

Unlike trade in ICT goods, trade in ICT services is more difficult to capture. Nevertheless, services in general and ICT related services are increasingly contributing to countries’ GDP. ICT, in fact, is making services more easily tradable by facilitating transactions of traditionally traded services and by making previously non-tradable services tradable. Better access to information and lower communication costs have reduced existing barriers to services trade and the new technologies have generated an array of completely new services. To analyze the ICT services trade, OECD adopts prevalently the IMF’s BOP (balance of payment) classification in lieu of the CPC (Central Product Classification) which it uses for ICT goods. UNCTAD instead prefers to use the concept of ICT-enabled services to analyze the trade and investment flows. ICT enabled services go beyond the economic activities described in the ICT sector classification and include such BOP services categories as communication, insurance, financial, computer and information services, royalties and license fees (UNCTAD, EDR 2002).

The intrinsic difficulties to measure some aspects of the ICT global market, industry and trade in a coherent and consistent way encourage the use of data from different organizations and different periods. This paper relies mostly on data from OECD and UNCTAD. In general, OECD data are more accurate but focused on member countries while UNCTAD data are more oriented towards a global analysis and the interactions between developed and developing countries in particular.
Information and Communication Technologies (ICT) represents a large set of products and services that are important items on consumers’ markets as well as input factors of commercial enterprises. ICT sector, in fact, includes, among others, TV sets and services, phone devices and networks, e-commerce and email, personal computers and mainframe, software development and IT consultancy. Today most enterprises need to use a considerable amount of ICT, generating conspicuous investments in assets and human capital. 

In 2003 more than 14.5 million people were employed in the ICT sector in OECD countries and the 250 top ICT firms reported total revenues of $3 trillion in 2005  (OECD ITO 2006, 28). 
Of the 14.5 million ICT workers, 5 million were employed in manufacturing and 9.5 million in services, which represents 7.2% of the total manufacturing labor force and 4.9% of the total services labor force respectively.
With regard to the labor market, OECD estimates that workers producing ICT are up to 5% of total employment and workers that use ICT are about 20% of the total labor force. Both occupational segments are expanding and both profiles are requiring broader skill sets (OECD ITO 2006, 217). 
In OECD countries, in 2003, the ICT share in business employment ranged from below 4% in Spain, Mexico and Greece to above 9% in Finland and Sweden. The share of ICT sector in total business value added ranged from 12% or higher in Finland, Korea and Ireland to less than 6% in Greece, Slovak Republic and Mexico (OECD ITO 2006, 39). In OECD countries, ICT services are the prevalent portion of the ICT share of value added; only Ireland, Finland, Korea, New Zealand, Japan and Mexico have an ICT manufacturing sector contributing 50% or more of ICT value added (Figure 1 in Appendix). The higher share of ICT value added of the services sector is in line with the services oriented economy of developed countries and with the consideration that ICT brings the best productive benefits to (and is heavily concentrated in) the areas of business, legal and financial services, education and healthcare, government, wholesale and retail trade.
The growth of the ICT sector was so impetuous in the late 1990’s that in developed countries it was hailed as The New Economy. Telecommunication companies and new Internet ventures found beneficial synergies in the expansion of the electronic commerce and other Internet services built and delivered by the so called “dot-com”. These new and often small companies were receiving substantial venture capitals, debuting in important stock markets and generating a considerable hype around a new business model. Despite the unfortunate fact that in 2000 much of this new business model did not deliver the expected results and many of these new companies went bankrupt, a considerable infrastructure and a few business concepts remained in place. The large investments in telecommunication networks have lowered the price of data transmission and several traditional products have entered the realm of the virtualization, online collaboration and e-commerce. In addition to the most prominent feature of e-commerce (to reach a global market everyday of the year) consumers’ products such as music, news, and software could be instantly and virtually delivered. 
On the business side, data centers and many other computer and telecommunication based services today can be technically located and accessed anywhere there is appropriate connectivity. Many firms have their offices connected across continents allowing their personnel to collaborate on a global scale with a world flattening platform that eliminates distances and times and allow people “to collaborate – to build coalitions, projects and products together – more than ever” (Friedman, 81).
Low level services such as data entry, data storage and customer support are becoming commodities that can be “produced” almost anywhere with similar quality and costs. More complex and sophisticated IT services like software development and consultancy are moving in the same direction with an increasing standardization and modularity.

International Trade agreements relate to ICT goods

Underlining the value of the ICT sectors, there exist numerous international trade agreements aiming to improve the international trade of this important industry. Reflecting the ICT services classification problem, these trade agreements target more precisely ICT goods than services.
During the GATT/WTO Uruguay Round in 1996, 29 WTO member states signed the Information Technology Agreement (ITA). The Agreement covers some 180 Information Technology products like computers and other electronic data processing equipment, semiconductors, telecommunications equipment and software.

For these products, participating governments agreed to completely phase out tariffs and all other duties and charges by the year 2000. Developing countries participating in the agreement have requested and received an extended phase-out period for at least some products. By 2007 ITA had 70 participants representing about 97% of the global market. The ITA is solely a tariffs cutting mechanism although the overseeing committee is trying to include non-tariff barriers within the scope of the Agreement (WTO, ITA).

Within the General Agreement on Trade in Services (GATS), the WTO carved in 1997 the Basic Telecommunication Agreement (BTA) which covers important components of the ICT services sector such as basic telecommunication and value-added services. 

Among the basic telecommunication services are telephony (fixed and mobile), data, video and satellite transmission in both public and private contexts, as well as, international and domestic realms. Added-value services comprise on-line data storage, retrieval and processing, electronic data interchange, email and others.
Today 105
 countries have committed to the following BTA principles: most-favored-nation (business carriers of any countries must be treated equally), market access (markets must be liberalized and foreign capital should not be restricted) and national treatment (foreign business carriers should not be treated unfairly compared to domes tic carriers) (“WTO Basic Telecom Agreement”). 
The WTO Telecommunication Services accompanying Reference Paper lists definitions and principles on the regulatory framework for the basic telecommunications services. These guidelines are extremely important to foster cooperation and fair competition in the telecommunication sector which is characterized by high flexibility and complex technical details. These guidelines cover competition, interconnection, regulation and accessibility of services within and between countries (WTO, “Services: Telecommunication”).

WTO members have initiated a new comprehensive and complex round of services trade negotiations in the year 2000. These negotiations aim to, among other goals, revise the telecommunication services agreement and include a section for computer and related services. The computer and related services negotiations cover subjects like consultancy services related to the installation of computer hardware, software implementation services, data processing services and database services (WTO, “Services Trade”).
Given both the nature and the content of a large portion of the ICT industry, the WTO TRIPS (trade-related aspects of intellectual property rights) applies to some ICT facets. Software and intellectual property and industrial advanced knowledge are particularly affected by the TRIPS as the intent to protect them is undermined by the easiness of transferring and copying ICT intellectual products (WTO, TRIPS).
In May 1998 the WTO recognized the importance of electronic commerce and established a working program and stated that members were not to impose custom duties on electronic transmission. However, ten years later the WTO has not yet been able to craft a specific agreement redirecting most electronic commerce matter to the latest services trade negotiations (WTO, “Electronic Commerce”).

By the same token, despite continuous negotiations, members of the ITA have not been able to include more products in the agreement or to settle a U.S. and Japan dispute against Europe (regarding the products subjected to duties). These disputes coupled with the sluggish dealing of e-commerce and crafting the various services agreements, contrast with the quick pace of the technological innovation and expansion of production, trade and consumption.
ICT global market and production

In the last two decades, according to analysis from OECD, the ICT global market has more than doubled, reaching almost $3 trillion in 2005. 
In general, the United States has remained the largest market, European and Japanese markets have slightly decreased while developing countries’ markets have increased substantially. In particular, ICT spending has been growing by more than 20% per year in China, India, Russia, Iran and Romania since 2000 while the first of the high-income countries, Spain, ranks 21st with an average growth of about 13%. In 2005, half of the ICT expenditure went to communication services and equipment, 23% on IT services, 17% on IT hardware and 10% in software. (OECD ITO 2006, 44-46).

The ICT productive sector plays an important role, notably by contributing to rapid technological progress, spread of innovation and productivity growth. Like many other industries, the ICT productive sector is being affected by technological, organizational and economic changes that are transforming the scenario within which the ICT was born.
As outlined earlier, IBM embodied the ICT industry since the introduction of the very first electronic computers, maintained a steady leadership for many decades and today it continues to be one of the world’s biggest ICT firms (with almost $100 billion of revenue and over 350,000 employees in 2005). Nonetheless, the recent IBM commercial perspective represents a good indication of the industry’s shifts. While the company’s total revenue grew at a 3.4% annual average between 1992 and 2004, its services division revenue grew at 17% annual average bringing the services contribution to total revenue from 30% to over 50% in the same period. To further underscore the shift from equipment to services IBM sold its personal computer division to the Chinese firm Lenovo in 2004 (OECD ITO 2006, 52).
OECD statistics illustrate that in 1997 the worldwide production of ICT was concentrated in the US and Japan (together accounting for more than 50% of worldwide production) and that all the OECD countries accounted for more than 80% of worldwide ICT production (OECD ITO 2000, 25). More recently, OECD reports that in 2005, 39% of the top 250 firms were based in the Americas (with 39% of workers share and 53% of the total profits), 36% in the Asian-Pacific region (37% of employment and 28% of profits) and 25% in Europe (with 25% of workers and 18% of profits). 34% of these firms’ revenue come from manufacturing electronic components, 33% from providing telecommunication services, 18% from producing IT equipment, 6% from communication equipment and IT services and 3% from software (OECD ITO 2006, 30-31).
It has been impossible to locate more recent data on ICT production to be compared with the geographical attribution of 1997. Moreover, the recent phenomenon of moving part of the production processes outside the firm’s home country (the so called outsourcing model, particularly affecting the ICT sector) is blurring the distinction between production and firms locations.
Hence, the significant recent transformations of the ICT industry can be better appreciated by the shifts of international trade patterns.
ICT world trade
As noted earlier, international statistics on ICT markets are more exhaustive, reliable and comparable on the specific of ICT goods than ICT services. Therefore, most analysis of ICT international trade divide the transactions between trade in ICT goods and trade in ICT services.
	World’s ICT goods and merchandise exports, 1996-2005

	From graph on the right it is possible to appreciate how, since 1996, world ICT goods exports have more than doubled and have consistently outperformed the merchandise exports.

The worldwide total value of international ICT goods trade (imports plus exports) was over $3 trillion in 2005 (UNCTAD IER 2007, 135 & 140).
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Source: UN COMTRADE (UNCTAD IER 2007)


Figure 6 in Appendix shows the growth of ICT goods trade within the OECD (from $1 trillion to over $1.6 between 1996 and 2004). The graph depicts also the break down of the total trade into the main industry segments from which it can be seen that the largest trade flows are for IT & related equipment and electronic components.

In 1995 Japan was the world leading ICT goods exporter with a share of 24% of the total OECD exports followed by the U.S. and UK while China exports share was about 2%. In 1998 the United States became the world’s major exporter followed by Japan and UK while China’s share grew to 4% of global ICT exports (OECD ITO 2000, 32). 
In 2003 China overtook Japan’s position which was followed by Hong Kong and Singapore (see figure 9 in appendix) and, continuing the trend, in 2004 China surpassed the United States as leading ICT goods exporters. China’s largest exports are in the computer and the audio and video equipment segments, Japan is absent from the telecommunication sector where European presence is stronger and Asian countries dominate all the other segments (see figure 10 in Appendix).
Among OECD countries, exports grew in 2004 by 75% in the Slovak Republic, 54% in the Czech Republic and 46% in Turkey. Nine OECD countries had a surplus on trade in ICT goods, most notably Japan and Korea while the U.S. had by far the largest ICT goods trade deficit (OECD ITO 2006, 65).
Between 1996 and 2005, ICT goods trade patterns have changed considerably. According to UNCTAD, the share of ICT goods exports of developing economies was 15.6% in 1990, it increased to 35% in 1996 and reached 53% in 2005. In 1996 developed economies were importing 68% of the total ICT goods imports and in 2005 this value decreased to 55% with developing economies importing 45% of the total ICT goods (UNCTAD IER 2007).

In 1990 ICT goods constituted about 12% of the developing countries total exports and it expanded to 22% in 2000 while for developed countries the ICT goods exports increased from 10% to 14% of total exports during the same period (UNCTAD EDR 2002).

ICT goods export by level of development, 1996-2005
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Source: UN COMTRADE (UNCTAD IER 2007)

In the following chart it is possible to appreciate the annual growth and variations of ICT goods exports among developed and developing economies. While developed economies’ exports in 2005 only showed a slight increase (after the slump between 2001 through 2003) from their 2000 level, developing economies’ exports have grown more than 50% in the same period. Even more significantly, since 2004 developing economies export more ICT goods than developed economies.
ICT goods export by level of development, 1996-2005
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Source: UN COMTRADE (UNCTAD IER 2007)

	Direction of ICT goods trade originating in developed and developing economies, 1996-2005

	In 2005, exports amongst developing countries exceeded those from developing to developed countries. Between 1996 and 2005 ICT goods trade among developing countries had increased four fold; from developing to developed countries it had more than doubled; the remaining trade flows have experienced only modest gains.
	[image: image4.png]silons
SEERAEEER

et ators

i

e g

et




Source: UN COMTRADE (UNCTAD IER 2007)


The trade patterns depicted above confirms the increasing participation of developing countries to the highly innovative and complex economic sector of ICT. The global trend confirms the overall shift of ICT production and trade from developed to developing countries as well as the growth of the ICT market in developing countries. “ICT imports from developing countries increased at a CAGR
 of 13% between 2000 and 2005, compared with a CAGR of 1.3% for imports from developed countries” (UNCTAD IER 2007, 120).

Figures 7 and 8 in Appendix show the trade (imports and exports) shifts across geographical areas and level of development. They confirm the growth of imports and exports of Asia and developing countries and the reduction of imports and exports (in percentage of total trade) of North America and Europe and developed countries in general.

As explained earlier, capturing the relevance of the services component within ICT trade is more complicated than measuring trade of goods. However this measure is of growing relevance, since trade in all services is expanding, services have a higher value add and many services have a large amount of ICT embedded.

The UNCTAD uses the broad definition of ICT enabled services to gauge the relevance of ICT services within the international trade. 
	ICT-enabled services share in total worldwide services exports
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Source: UN COMTRADE (UNCTAD IER 2007)
	Exports of ICT-enabled services grew faster than total services exports between 2000 and 2005 and in 2005, ICT-enabled services value of $1.1 trillion represented 50% of total services trade (UNCTAD IER 2007, 120).


	ICT-enabled services exports, by broad development categories, 2000-2005
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Source: UN COMTRADE (UNCTAD IER 2007)
	Until 2004 the top 10 exporters of ICT-enabled services were all from developed countries but in 2005 India joined the top 10 exporters overtaking Italy position. ICT-enabled services total exports continue to increase and in particular computer and information services grew six times faster than total services exports between 1995 and 2004. During the same period, the developing countries’ share of ICT-enabled services exports increased from 4% to 28% (UNCTAD IER 2007, 122).



Contrary to ICT goods trade, the exports of ICT-enabled services remain a solid reign of developed economies. This is understandable for two main reasons. Developed economies are more services oriented and ICT services (whether pure or ICT-enabled) required different input factors, factors that are more common to developed economies.
While the developing countries’ share of world exports in all services increased from 15.7% in 1990 to 21.2% in 2000 (UNCTAD EDR 2002), their share of ICT-enabled services exports has remained constant at about 22% between 2000 and 2005.
In the following chart it is possible to note that India is the only developing country which is ranked among the largest global exporters of ICT services (based on IMF’s BOP classification). However, India’s annual growth rate between 2004 and 2005 is significantly higher than any of the other players.
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The case of selected countries 
To better understand the reasons behind the various specializations within the international ICT sector it may be useful to consider some countries that have assumed specific roles in the international division of labor.
In 2004 China exported $180 billion of ICT, surpassing the United States. In 2006 China ICT exports reached $299 billion and accounted for 34% of all Chinese exports. 

China imports mainly high value added electronic components and exports finished manufactured goods such as computers, telecom equipment and audio-video devices. Despite a government and academia backing that has expanded the integrated circuits industry, China still imports integrated circuits for $55 billion. In 2005 China received 3000 instances of Foreign Direct Investments (FDI) for a value of $21 billion in telecom equipment, computers and other electronic equipment industries, which accounted for almost 30% of all the FDI inflows. Most of these FDI are geared towards the manufacturing sectors rather than the services sector. China has a competitive assembly industry while the language, a weak intellectual property law and an insufficient market regulation is preventing it from gaining shares of the ICT services sector. However, Japan and India are investing in Chinese ICT services sector (UNCTAD IER 2007, 125). China joined the WTO in 2001 agreeing to adopt the Information Technology Agreements and the Basic Telecommunication Agreement principles. The country signed the ITA on 2003 but it has not yet completely opened up its telecommunication market.
Between 1999 and 2006, India’s ICT sector contribution to the country’s GDP increased from 1.2% to 5.4% and in 2006 the industry employed 1.3 million people. The ICT sector plays an increasing role within India’s international trade although mostly related to the services sector. Between 1996 and 2005 India's ICT-enabled services exports increased from $2.4 billion to $41.6 billion with more than half of it constituted by computer and information services.

In 2006 FDI in the ICT sector accounted for about $10 billion and the Indian government has plans to set up tax free trade zones in order to attract more FDI.

India has been particularly successful at developing the Business Process Outsourcing (BPO) model which is accounting for 65% of global ICT outsourcing and 46% of global BPO (in 2006 more than 50% of the Fortune 500 firms outsourced to India). More than half of the Indian ICT firms are foreign owned, multinational corporations or joint ventures. A key factor in India’s performance in the ICT services is an ICT-skilled and English speaking labor force. The country’s government supports the development of initiatives such as the Software Technology Parks (now numbered at 47) and campus geared at BPO. As member of the WTO’s Information Technology Agreement, India removed all the import tariffs on ICT goods (UNCTAD IER 2007, 127). India has signed the WTO Basic Telecommunication Agreement but has made limited commitments to implement the agreement’s principles.
Costa Rica is another well known case of an export-driven development strategy based on the ICT sector. Before Intel opened a large semiconductors production plant in 1996, Costa Rica’s ICT industry exported less than $200,000. In 2000 Costa Rica ICT exports reached $60 million arriving to represent 41% of the country’s total exports surpassing traditional exports like coffee and banana.
Costa Rica’s software industry is characterized by a large number of small companies prevalently locally owned and about half of them export oriented (UNCTAD EDR 2002). 
Since the 1970’s Costa Rica has invested in education and today it has a 97% literacy rate and 18% of population with university studies (the Costa Rican Technological Institute is one of the most reputable computer science universities of Latin America).

Although before Intel the country’s ICT industry was at an infant status, the government (and the government owned telephone company) had already developed a fairly good ICT infrastructure (phone and data networks) (“Creating a Development Dynamic”).

Intel investments (totaling over $700 million) in Costa Rica has fostered the ICT productive infrastructure which in turn stimulated other important ICT foreign firms to double the FDI influx (between 1994 and 2005) and to  open production facilities in the country (World Bank, “The Impact of Intel in Costa Rica”, 7). 

Costa Rica has been a member of the Information Technology Agreement since 1997 although it has not officially committed to the BTA and the government maintains a telecommunication monopoly (which is increasingly difficult under CAFTA) (“Liberalization of the Costa Rica Telecommunications Market”). 
From the analysis of these successful cases it appears clear that one key element is to be part of international trade agreements that stimulate competition, allow a country to import needed ICT components at convenient conditions while opening up to foreign markets. The Information Technology Agreement has been instrumental to the success of India, China and other countries and in a positive trend “today about 93% of IT products are imported duty free” (WTO, “ITA Symposium March 2007”).

Opening to international markets is also the single most important element in order to attract precious resources such as Foreign Direct Investments and knowledge transfer which have demonstrated to be among the key factors of ICT international success.

Economic Analysis

The economic analysis of the ICT international trade patterns presents many of the same challenges of the classification and evaluation of the ICT sector in general. 
Therefore, a first useful distinction to analyze the ICT international industry could be to focus on the significant exporters. Among these we can distinguish, roughly, between countries that produce prevalently ICT goods and countries that produce ICT services. 
While it seems interesting to further distinguish the ICT services in “pure” computer services, “pure” telecommunication services and ICT-enabled services, a more granular classification of the ICT goods (among electronics, semiconductors, computers, telecom equipment and other segments) is beyond the scope of this research
.

ICT trade presents some peculiarities in comparison with other widely traded products. For example, ICT services have very low transportation costs since they can largely be delivered through the telecommunication networks. Moreover, high value products like software can be reproduced in very large quantities with incredibly low marginal costs. On the other hand, a substantial trade barrier is represented by the English language dominating the ICT production industry; today it appears nearly impossible for a highly skilled ICT professional not to speak English. Finally, knowledge (an intangible asset difficult to measure) is an extremely important input factor of the ICT services (knowledge is also a fundamental output of ICT activities and it fuels other important productive activities).

For this level of analysis we can identify a few countries as examples of types of exporters. For simplicity, let us exemplify China as an ICT goods producer, India as a pure ICT services provider and the United States as an ICT-enabled services provider
. In particular we can think of China as building computers, cell phones and TV sets, India as providing computer programming, data processing and call centers and the U.S. providing financial services and ICT strategic consultancy. 
In general, exporters have gained significant shares of the world market as they entered the various trade agreements related to the ICT industry. Within the trade expansion, there are few reasons as to why the aforementioned countries are specializing in their respective productions.
Until two decades ago or so, the United States (which invented ICT) was the single largest producer and exporter of ICT. Together with the other industrialized countries they produced and exported almost 70% of the world’s total ICT. Non-OECD countries (except for the Dynamic Asian Economies
) did not have the infrastructure, knowledge, internal market or export channels to participate in this expensive, complex and innovative industry. 
However, China and India (with a combined population of over 2 billion and extremely low production costs) began to integrate into the world markets in the late 1990’s.
China entered the world markets establishing itself as an exporter of mass productions goods. Due to increasingly good logistics and supply chain, foreign investments and extremely inexpensive workforce, textile and other simple “Made in China” products invaded western markets. It has been relatively straightforward (especially thanks to a large influx of FDI) to expand mass production to more sophisticated electronic goods. China’s export growth strategy pointed to tax free trade zones to attract FDI while imposing an effective knowledge transfer into government owned companies. The fairly well planned and managed production infrastructure and distribution chain (developed and improved with the production and export of simpler products) has been extended to the production and logistics of electronic goods.

The high level of government socio economic planning includes investments for more and better higher education. “Today there are some 4,000 Chinese institutions with a combined 15 million of students” and “10 large important universities […] are targeted by the government to become world-class universities” (American Council on Education, “Higher Education in China”). 
China’s government continues to pursue an export oriented growth strategy as evidenced by:

· Attempts to reduce ICT imports of semiconductors (the ICT industry segment with a trade deficit). Through government subsides and tax breaks as well as academia backing, semiconductors firms have increased from 100 to more than 450 between 2000 and 2005.
· Focus on foreign sales while neglecting the domestic market (although China is the largest computers manufacturer, the country personal computers penetration is less than 7%)
(World Bank, “China’s Information Revolution”, 57- 58)

While China has been slow to open up to the world markets (it joined the WTO in 2001 and it is still in the process of adopting and ratifying many international trade agreements), India joined the WTO in 1995 and participated in most negotiations and agreements since their inception. India’s participation to the world economy has been also facilitated by the legacy of the British Empire (for example as organizational skills, business culture, percentage of English speaking population and a good education system). Indian information technology professionals have a consistent history of migration to the U.K. and the U.S. which is contributing to reciprocal business understanding and to construct broad and solid relationships.
With the advent of The New Economy of the late 1990’s India started to become a communication hub. With the deployment of broadband high connectivity, a skilled English speaking inexpensive workforce and the time difference advantage, many “dot-coms” established their back office as well as their custom software development activities in the high-tech Indian centers. 

These high-tech centers (envisioned and supported by the Indian government) usually consist of tax free trade regime and technological parks. Some of these centers are also the home of the worldwide well-regarded Indian Institutes of Information Technology. The IIIT of Bangalore, for example, is surrounded by more than 100 well known IT companies with clients and connections around the world.
The “dot-com” crash caused an abundance of unused telecommunication connectivity which, by becoming less expensive, encouraged more Indian firms to provide services of medium or low complexity which could be managed and delivered remotely. Typical services are: call centers, computer programming, applications providers and data storage and processing. A key advantage of executing these services in India is that, due to the different time zone, they can be performed during the down time of the Western business. Additionally, many Indian IT companies achieve standards of quality certifications from international institutes thus ensuring their remote clients products of consistent high quality. 
Good quality at low costs and convenient time difference seem to give India a comparative advantage in providing ICT services.
With China and India providing more cost effective ICT “commodities” (goods and low-level services) Unites States’ resources could be directed towards expanding and improving the typically most important sector of developed economies, the services sector. The functioning of the international capital market and the highly sophisticated ICT systems’ strategic planning and deployment, can in good part be ascribed to the U.S. ICT-enabled services sector. As the center of global finance, the U.S. is specializing in sophisticated services to circulate and allocate capitals around the world in the most efficient manner which in the current environment can not be possible without employing a large amount of ICT. 
In addition, the U.S. has developed, since the two World Wars and the country’s fast industrialization, superior skills to plan, construct and manage large-scale engineering systems (Hughes, 79 – 83). This long term strategic thinking and allocation of abundant resources has been instrumental to the U.S. ICT world supremacy for half a century. These assets are helping the U.S. to move up in the global industry value chain shaped by the new international division of labor.

It is easy to identify the U.S.’s ICT comparative advantages versus China’s and India’s ICT industries. The United States resources (personnel, knowledge and capitals) are better employed to produce ICT-enabled high-priced services rather than ICT “commodities”. In terms of cost of resources, it is more convenient for the U.S. to continue to specialize in this segment of the industry and exchange part of its production for the less expensive productions of China and India in order to satisfy its consumption of ICT.

According to the Heckscher-Ohlin theory the differences in countries’ resources is a key element behind international trade. More precisely, Heckscher-Ohlin model predicts that in general, “countries tend to exports goods whose production is intensive in factors with which they are abundantly endowed” (Krugman, 63) or less expensive.
Simplifying, we can identify some of the ICT production input factors as: unskilled labor, skilled labor, capital, logistics, telecommunication connectivity and knowledge. 

We can also associate the best usage of these factors to the 3 ICT industry segments used above: 
ICT goods most important factors would be unskilled labor and logistics; ICT pure services would be telecommunication connectivity and skilled labor; and ICT-enabled services factors would be capital and knowledge.

This simplified model can contribute to explain the trade patterns outlined above:

· China specializes in ICT goods since it is abundantly endowed with unskilled labor and a good logistics

· India specializes in ICT pure services since it is well endowed with skilled labor and connectivity
· The U.S. specializes in ICT-enabled services due to its abundance of capital and knowledge
In the analysis of trade and exports it is useful to extend the comparative advantages theory to the Revealed Comparative Advantage (RCA) index.

According to the World Bank, “The RCA indicates whether a country is in the process of extending the products in which it has a trade potential [...] The RCA index of country for product is often measured by the product’s share in the country’s exports in relation to its share in world trade:

RCAij = (xij/Xit)/(xwj/Xwt)
”. A value greater than 1 implies that “the country has a revealed comparative advantage in the product” (World Bank, “Trade Indicators & Indices”).
When observed over a period of time, RCA consistent positive increases denote that a country is gaining competitive advantage while continuous significant decreases mean that a country is loosing competitive advantage (UNCTAD EDR 2002, 225).
According to UNCTAD, in the year 2000, only few developing countries had positive RCA (greater than 1 and increasing) for ICT-enabled services (China, Benin, Panama, Romania, Costa Rica, Paraguay, Bulgaria, Côte d'Ivoire, Egypt, Morocco, Swaziland, Macedonia, Tanzania and Slovakia) (UNCTAD EDR 2002, 229).
For a long time India, China and other developing countries have suffered a “brain-drain” which is the permanent movement of highly skilled professionals to developed countries to take higher paying jobs. 
Recently, this phenomenon is changing as educated professionals are finding more opportunities in their own countries. Those that do go abroad are able to maintain strong ties with their home country and often return to establish local businesses.

This more balanced interaction of high-skilled ICT workers is a positive development allowing developing countries to capitalize on their human capital and knowledge. As noted above, knowledge is a crucial factor for moving up the value chain of the ICT industry. Moving from the “commodities” level of goods and basic services requires an increasing amount of knowledge and, thus, knowledge is an important element to compete in ICT global industry. On the same token, education is clearly a factor of ICT competitiveness and although China school system is improving, only 5% of working adults have a tertiary-level education versus the 21% of Europe and 37% of the U.S. (OECD, “Grappling with the world’s new IT giants”).

Despite the ICT extraordinary performances of China, India and a few other emerging economies, the large majority of developing countries have not been able to actively participate in this complex industry nor adopt these technologies to benefit their citizens.

The Global Digital Divide refers to the different endowment, usage and understanding of ICT among different countries. Given the large volume of trade, prices of ICT are converging, and, in general, decreasing for the “ICT commodities”. However, these prices are still out of reach for many developing countries. As noted by the ICT services trade patterns, most of the ICT-enabled services providers are based in developed countries. Even when these services are physically performed in or from countries like India they are usually “owned” by firms from developed countries. Additionally fees and royalties on ICT services and intellectual products are often charged by these firms. With the prices of these segments of ICT structured at a “rich” world level, many developing countries can not afford to implement more and better ICT, thus, hindering their productive sector improvements, a more complete participation to the global economy and a more effective social inclusion into the global society.

Conclusion

This research attempted to analyze the transformations that the strategically important and technologically complex ICT industry is undergoing on a global scale. As ICT is becoming pervasive in consumer markets it is also becoming a crucial intermediate factor to many complex products, besides being a business sector on its own. With the socio-economic international integration, technological innovation and the maturing of the industry, a landscape created and embodied by the high-income countries is dramatically shifting towards developing countries. Under different forms, for different reasons and via different mechanisms, countries that had little or no ICT industry until two decades ago are now gaining commanding market shares of segments of this growing industry.
Within a sophisticated and modern international division of labor, countries tend to specialize in different segments of the large ICT industry according to their comparative advantages. 

Although most economic theories can not be exactly implemented in the real world economies, it is possible to foresee a partial and gradual convergence of productions’ prices (e.g. a personal computer price in the U.S. and China will be similar) as well as factors’ costs (with developing countries ICT wages rising and developed countries ICT wages falling in relative terms).
While labor and factories have a limited mobility, a growing portion of the ICT industry’s input factors (such as information, knowledge and software) are becoming increasingly transferable and, depending on social aspects, they may become, in a near future, patrimony of humanity or commodities (depending on the point of view).

Considering that China and India (and several other emerging countries) are only beginning to develop their ICT domestic markets, the global industry has still great potentials. With the expansion of these markets, demand for ICT will continue to increase and, as Chinese and Indian workers will demand better wages, production costs in these countries could increase. Most likely China and India will maintain their leadership positions while significant spillover to lower cost neighboring and similar countries will happen.
The ICT revolution is offering great potentials for socio economic development to an unprecedented number of non industrialized countries. China, India, Costa Rica and a few others have been able to substantially reap these opportunities. The continuous harmonization activity of the WTO and other international organizations should continue to open new markets and industrial opportunities to other countries. More than during the first industrialization development era, investments in ICT develops knowledge-sharing tools which are enriching the whole world narrowing some of the most striking gaps spurred by the Industrial Revolution.
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� The United States and all the 44 Allied Nations of WWII met in this New Hampshire location in the first weeks of July 1944 


� The proportion of people living in extreme poverty fell from nearly a third of the world population to less than one fifth between 1990 and 2004 (� HYPERLINK "http://www.un.org/millenniumgoals/pdf/mdg2007.pdf" ��http://www.un.org/millenniumgoals/pdf/mdg2007.pdf�)





� Commitments are variable and therefore number of members may differ (� HYPERLINK "http://www.ictregulationtoolkit.org/en/Section.1651.html" ��http://www.ictregulationtoolkit.org/en/Section.1651.html�)


� Compounded Annual Growth Rate is the year-over-year growth rate over a specific period of time


� This type of investigation would require detailed data and knowledge regarding the endowment, allocation and cost of many specific input factors.


� In addition, Japan and Mexico are leaders of semiconductors industry, Ireland of ICT “pure” services


� Chinese Taipei, Hong Kong (China), Malaysia, Singapore and Thailand 


� Where xij and xwj are the values of country i’s exports of product j and world exports of product j and where Xit and Xwt refer to the country’s total exports and world total exports.
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