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ICT for Sustainable International Development
The extraordinary social, technological and economic advancements of the last century have shaped a tightly integrated global society and propelled the world’s wealth to an unprecedented level. Hypothetically, the actual world production, and even more so the additional production opportunities, would be more than enough to guarantee decent living conditions to every world’s citizen. Unfortunately however, standards of living have diverged dramatically in the past century and, in spite of increased productivity opportunities, a significant portion of the world population is comparatively worse off now than it was half a century ago.
Economic, historical, social and political conditions have maintained or accentuated the gap between those that master advanced science and technology and those who can not reach the jump-start conditions. Modern societies have learned to use the latest scientific approaches and technological tools within a virtuous cycle which generate wealth and increase power, some times at the expenses of the powerless.

Information and Communication Technology (ICT) play a significant role in this landscape. ICT allows the collection and processing of qualitative and quantitative data, the centralization and control of information which has become vital to understand the articulated modern economies and to master the highly complex global society. Nowadays, countries are economically and socially highly integrated but many countries lack the necessary instruments to fully understand the global society and reap a fair share of the global economy benefits.
In the last decade much attention and many efforts have been put forward to better understand the contribution that ICT is delivering to advanced economies and to analyze and envision the most appropriate and effective policies to extend the ICT potential to developing economies. Despite significant progress in understanding and extending ICT opportunities, the capacity to leverage and garner ICT promises is still greatly uneven. Without a more equitable ICT endowment and competence the degree of opportunities will continue to diverge between the have and have-not. 
This paper offers an overview of the main topics underlying the overall complex matter of exploiting ICT for a sustainable and fair international development.
What is ICT
Despite being, since a couple of decades, an important global economic sector with far reaching socio-economic implications, ICT (Information and Communication Technology) is still not unanimously defined.

According to the European Information Technology Observatory (EITO), ICT consists of:

· IT equipment (computers and accessories)

· Software (operating systems, applications, databases, etc…)

· IT services (custom software, consultancy, project management, maintenance)

· Telecom end user equipment (phones and other devices)

· Network equipment (mobile and fixed network infrastructure)

· Carrier services (voice and data transmission, Internet)
http://www.eito.com/definitionsICT.htm
Given the widespread adoption of digital format to process, store and transmit a growing quantity and types of information, nowadays an impressive array of human activities employ some amount of ICT. From Mars pictures reaching every house to a movie, a song or a newspaper, from a medical record to paychecks, tax records, transportation, utilities and many more activities, services and products rely on ICT.

The large employment of ICT in advanced economies makes it a strategic and vital economic sector for consumers, business, government as well as an important source of employment.
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  (“Information Technology Outlook 2006”, 28), more than 5% of the world GDP
.
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 (“Information Technology Outlook 2006”, 217). 

How ICT can contribute to development
Information and communication have been, since the dawn of human civilization, two major factors of progress. Since Egyptian ancient civilization of more than 4,000 years ago, the ability to store and transmit information has been fundamental to the growth of economic activities, to increase knowledge and to secure power. From trade to agricultural optimization and from urban life to warfare, everything has become a little easier with the invention of the alphabet, the mathematical symbols and the supports to store and transmit this information.
The third millennium world has been clearly shaped by the incredible power of infrastructure, tools and knowledge enabling it to handle and transmit vast amount of information.

However, the mechanisms and paths through which some countries have adopted and benefit from the ICT potential are strictly related to the historical patterns of rise of wealth and mastering of innovation. Like the cradle of the Industrial Revolution has been 18th century England, the Computer Revolution was born out of specific pioneering projects undertaken in USA in the 1960s (the SABRE and SAGE mammoth projects) through the 1990s (personal computers and Internet).

Human civilization made a significant leap forward with the introduction of economics and the significant economic developments and social transformations of the Agriculture Revolution first and the Industrial Revolution later. Since then, the pace and the scope of economic growth and social transformation has greatly accelerated and created a global society active 24 hours a day. Social and economic models and analysis are being adapted to the new reality which clearly encompasses ICT and sustainable international development.
International development is typically focusing on the economic growth and social improvement of developing countries within the context of the global society. Modern development theories mandate the sustainability of this endeavor and emphasize the contribution that ICT can bring to the complex effort.

ICT and Productivity
A necessary condition to economic progress is to increase productivity, to increase the value of output that a worker can generate with the same amount of input.

Historically, the economics theories and the basic production functions were based on three major factors of production: Capital, land and labor.

In the 1960s Kuznets and other economists realized that something else besides these three input factors was characterizing the productivity of western economies. This important aspect of productivity has been called Total Factor Productivity (TFP) and its two main components are technology and efficiency. The TFP notion is that even employing the same amount and proportions of the three basic factors, productivity can be increased employing appropriate technology and organizing more efficient processes.
Total Factor Productivity is often seen as the real driver of economic growth and studies reveal that while labor and investment are important contributors, TFP may account for up to 60% of growth within economies
. Given the significant role that ICT is playing in most of the new technologies and in streamlining complex processes, ICT must be a key factor of modern TFP.

In fact, ICT has proved to lower the transactional cost of many administrative and business processes, from accounting to financing, from planning to monitoring and, in the last decade, it has even become an important direct sales channel (e-commerce).

Another basic economic principle is that entrepreneurs’ main objective is to minimize the production costs (although striving for good quality and expanding markets). Thus technology and organization have historically been applied to reduce the need of the most expensive “traditional” input factor (capital or labor). This can help explaining the different directions that entrepreneurs take in different context. Where labor is relatively more expensive than capital, they tend to reduce its usage employing more capital to provide labor-saving technology and organization. The opposite applies where capital is relatively more expensive than labor. It is easy to verify that in advanced economies with high cost of labor and affordable credit, firms tend to invest more to shave off employees while in developing economies with high credit cost and abundant labor force investments are much lower.
Like other technologies, ICT adoption is affected by this pattern. ICT has also the peculiarity of being particularly productive (or labor-saving) for information-based activities. In general, ICT’s marginal utility in sectors like accounting, finance or publishing is higher than in sectors like mining, constructions or farming (although even these sectors encompass activities like accounting and finance which can benefit from ICT).
Indeed, in spite of the correlation between ICT and productivity in different economic sectors, as well as government, there aren’t many studies to analyze the relevance of ICT in TFP gains.

Furthermore these studies can be more easily undertaken in advanced economies where there are a large employment of ICT, a wealth of relevant data and available resources to analyze them. The extension of these important concepts to the realm of developing economies remains thus a difficult task.
Although the literature unanimously supports the notion that ICT is a determinant factor of TFP and growth, there is no consensus on its precise contribution. Results based on the standard growth accounting decomposition show that the contribution to economic growth increased during the 1990s in developed countries and in East Asia emerging economies. However, neither growth accounting nor cross-country regression analysis can unambiguously quantify ICT contribution to growth (Qiang, 7).

Jorgenson, Ho and Stiroh published in 2001 an authoritative and detailed study on Information Technology (IT) contribution to productivity.

The analysis is focused on the American economic growth of the 1990s and in particular it slices the whole American economy in 44 industries of which, 4 IT-producers, 17 IT-users and 23 non IT-users. According to the study, the IT industry (producers and users) account only for about 30% of the country GDP but contributed half of the economic growth during the period analyzed.

According to Jorgenson et all, “the rate of total factor productivity is measured as the decline in the price of output, plus a weighted average of the growth rates of input prices with value shares of the inputs as weights”. The authors focus particularly on the hardware industry since they estimate that this accounts for over half of the IT input. Because a significant price decline of computers (-33%) between 1995 and 2002 (relative to the price of gross domestic income, an aggregate of the prices of capital and labor services) the authors concluded that “production of IT products contributed 0.47% to total factor productivity growth” (yearly average growth of TFP was 0.71% for the same period) (Jorgenson, 45).

Moreover, the research maintains that “more than half of the acceleration in productivity from 1989-1995 to 1995-2002 can be attributed to IT production, which is far greater than the 5.01% share of information technology in the GDP in 2002 (Jorgenson, 47).

One of the most extensive researches on the business usage of ICT in developing countries has been carried out by the World Bank using data from its Investment Climate Survey (ICS). The survey was conducted between 1999 and 2003 and it covers 20,000 firms from 26 sectors in 56 low and middle income countries.

To measure the ICT contribution to productivity, the World Bank research correlates ICT endowment with firms’ performance indicators like sales and employment growth, profit, investment and productivity.
The study shows that sales and employment growth rates at firms that use ICT where 3.4% and 1.2% higher than those at firms that don’t use ICT while profits where 5% higher for firms using ICT. Firms using ICT were also investing at a higher rate than firms that don’t use ICT and their productivity measured as value added per worker is more than 50% higher (“Information and Communications for Development”, 60-62).
The World Bank research uses the following three indicators to evaluate the level of ICT usage:

· Percentage of workforce regularly using computers

This indicator reveals the ICT relevance within a firm

· Whether a firm uses email to interact with customers and suppliers

This indicator indicates mostly a market share maintenance approach
· Whether a firm uses a web site to interact with customers and suppliers

The use of web site indicates a more aggressive marketing strategy

Some of the World Bank’s analysis findings are:

Email is used by over 55% of both manufacturing and services firms; however, while 50% of services firms use websites and 30% of their workforce use computers, these numbers are 35% and 8% respectively for manufacturing firms. 
In general, export oriented firms use more ICT than domestically oriented businesses. However, despite the fact that manufacturing represents the major exports of the surveyed countries, manufacturers employ less ICT than services firms (“Information and Communications for Development”, 58-59). This is not a surprise given that the services sector is much more information based than manufacturing and that ICT enhances the usage and value of information.  In fact, in telecommunications firms, around 80% of the total capital stock is ICT capital, while this ratio is under 10% in many traditional manufacturing industries such as textiles (O’Mahony, 3).
While Jorgenson’s study offers scientific support
 to the empirical experience of most citizens and businesses of advanced economies, it can only offer a compelling but abstract justification to pursue more and better ICT within much less sophisticated economies. An analysis of the ICT potential benefits to medium and low income countries can start from challenges and opportunities of the common social and economic activities.
ICT and governance

Good governance is a determinant factor of a country quality of life and its socio-economic development.

According to the World Bank, improved governance raises development, and not the other way around. When governance is improved by one standard deviation, infant mortality declines by two-thirds and incomes rise about three-fold in the long run. Good governance has also been found to significantly enhance the effectiveness of development assistance in general (“Worldwide Governance Indicators 1996-2007”).

Besides being directly conducive of socio-economic development, good governance allows the citizens to connect, understand and monitor their government and laws. A positive interaction of the civil society with the institutions and the bureaucracy increases the stake of citizens in the country progress.
Unfortunately, often, developing countries lack effective democratic participation as well as decision making and accounting transparency while having an abundance of corruption, nepotism and misallocation of resources.

Numerous times developing countries governments receive international aids (financial or in kinds) that escape proper control and don’t effectively reach populations in need. A particularly ill-famed case is the odious debts, international debts incurred by an undemocratic regime without benefiting most citizens and which a successive democratic government would need to pay
.

ICT can contribute to better governance in many ways:

· Administrative processes become faster, more predictable, less subjected to discretionary judgment and with a higher degree of internal accountability.

· The reduced discretionary power reduces the opportunity for bribing and corruption.

· Information about public budget and decisions become more transparent allowing citizens to monitor better the resources allocation and appointments.

· Democratic elections preparation and tally can be more accurate, transparent and broadcasted faster in general increasing legitimacy to the whole democratic process. 
· Taxes can be estimated and reported with higher accuracy.

· Fiscal and monetary policies can be based on sounded data, analysis and models within a more consistent framework.

· Justice can be administered more precisely and more quickly, court records can be kept and scrutinized for length of time.

· Property rights can be enhanced by larger and more efficient archives.
An example of ICT contribution to good governance is the OPEN project of Seoul, South Korea capital, to target the corruption of the municipal bureaucracy. The OPEN system (Online Procedures ENhancement for Civil Applications) publishes a variety of information related to the services, permits and licenses issued by the local government. Deregulation, business process improvements and transparency have been the core elements of the project. To minimize the potential for collusion, for example, different officials handle different steps of the same application and each official needs to mark his or her progress. A public Internet portal explains the various elements of the anticorruption drive, displays an anticorruption index and survey results, educates citizens on rules and procedures, and enables a real-time monitoring of the progress of an application for a permit or license (“OPEN: Seoul's Anticorruption Project”).
It can be noted that several characteristics of governance may be considered to belong to and to affect other aspects of a society such as its infrastructure, its public services and its business environment.
ICT as country infrastructure

In order to provide a good standard of living a country needs an efficient infrastructure. This important realm comprises intangible things like an effective circulation of information, a transparent banking system and opportunities of internal and external trade as well as tangible things like an efficient transportation networks, the preservation of natural resources and an appropriate use of energy sources. 
Besides strictly good governance objectives, management of a country system needs to coordinate, even in fairly simple fashion, some hundreds of institutions and offices. Parliamentary and legislative activities, ministries, agencies and local municipalities produce and consume a vast amount of information every day. This information needs to be shared and processed at different stages, policies need to be coordinated and directives need to be transmitted, enforced and monitored. Economic and social data need to be collected, statistics need to be elaborated in order to craft policies and to support debates and decision making. The central bank for example needs to constantly monitor the currency exchange rates, its reserves and other indicators to evaluate and implement monetary policies. Welfare benefits are usually tied to cost of living which needs to be computed, international markets need to be analyzed to pursuit the best economic plans. In today’s dynamic economies these heavy computational tasks could not be achieved without a powerful ICT infrastructure.
Similarly, ICT can be very helpful for transportation systems which need careful planning and project management as well as a vast amount of data processing to coordinate and schedule their traffic and their maintenance. For example, in Poland transport companies using sophisticated software increased their market share from 45% to 60% from 2000 to 2001 (Qiang, 5).
On the same token, ICT is becoming indispensable to analyze a country need of energy, to evaluate the most efficient sources of energy, to plan how to attain this energy and optimize its reserves and its distribution. For instance, the European "E-Business Watch" agency reports that Turkey’s largest iron and steel producer, which accounts for 1.7% of Turkey’s entire energy consumption, has achieved energy saving of up to 5% using ICT (“E-Business Watch”).

ICT and public services

In addition to the generic country infrastructure, a modern society needs to provide an array of social and public services to its citizens.

Some of these services are health care, education, social security, utilities, public transportation, police and military defense, urban planning, inventory of real estate and other assets, regulation of other services (like media, stock exchange, transportation, banking).
All of these services are conductive of an appealing business environment, they provide for the well being of the citizens and workers, they can generate substantial revenue and they regulate sizeable markets. Clearly, regardless to whether these services are provided directly by public institutions or through autonomous agencies, their planning and effective delivery, their management, coordination and monitoring require the collection and handling of an extraordinary amount of information. Moreover, access, transmission and treatment of the sensitive and private information that many of these services use must be correctly safeguarded and regulated. Hence ICT is instrumental to help the planning and management of these important aspects of a modern society.
Medical records and epidemiologic statistics help to prevent and to cure illness, transmission of medical details can allow sophisticated care at patients’ home or remote locations. Epidemiologic data and statistics models can help to dimension the healthcare infrastructure, personnel, funds and drugs. In fact, more in general, statistic data and mathematical models are necessary to estimate the size of the population to serve and optimally dimension any of the public services.
Education is another sector where ICT is already playing a significant role. ICT is used to familiarize children to the modern instruments of productive and social life or to deliver more effective interactive learning experience, directly in a classroom or remotely. Many rural areas or areas where in general there is a lack of teachers are adopting remotely transmitted lessons. Online schools of any level and field are proliferating in many countries allowing adults with a busy life to pursuit additional education.

The complex socio-economic environment of modern societies implies the reliable recording and access of a vast amount of data regarding properties and other rights. ICT is an indispensable element to maintain the large archives like cadastre, vehicles registrations, licenses records and other data banks.
Finally, as for the generic planning and management usage, ICT is a key factor to provide a cost effective approach to the continuous training of the large workforce typical of governments.
ICT and environment

The protection and proper usage of the natural resources is without doubt part of a sustainable development. With the population explosion of the last 100 years, natural resources in many instances are being depleted or contaminated. Air, water, soil, forests and wildlife are an indispensable patrimony for the human race survival, they are necessary to a balanced human life, they are a fundamental source of livelihood and they can, even under a stronger preservation regime, still generate income. 
Given the enormous pressure that world population exerts on the natural ecosystem, ICT can help to inventory the current situation, statistics and models can help to forecast the next challenges or opportunities and continuous data collection and analysis are necessary to monitor the evolving circumstances. The analysis of this information is also needed in order to design policy and interventions to enhance the protection of endangered species and resources.

In addition to the development constraints expounded by the Ricardian trap theory
, modern agriculture needs to become more sustainable.

ICT can help planning crop rotations, widening agriculture markets and preventing agriculture related problems like soil erosion or deforestation. 

Fresh water consumption for civil and agricultural usage is become a major global issue. A study by Mr. Sne estimates that every year more than 3,500 billion of cubic meters of water are used to irrigate about 275 million hectares (which are 18% of the total cultivated land and yield about 40% of the total agriculture production). Adoption of ICT enhances water use efficiency in irrigation by 10% - 50% and increases yield per land and water unit by 20% - 100%.

Sne outlines also that ICT facilitates computerized water budgeting, based on soil properties and its water retention, climatic data, crop water requirements, soil moisture and plant water potential. In advanced irrigated agriculture, fertilizers are applied with irrigation water by fertigation
 technology. Precise dosing of the fertilizers in a pre-defined ratio to the irrigation water is carried out by various types of fertilizer injectors that are synchronized with the applied water amount by ICT based controllers. 

ICT is also used for irrigation network design as well as urban water distribution and water reservoirs based on topography, aerial photography and GIS data. 
ICT as business infrastructure

In addition to all the ICT possible usages and benefits outlined above, to stimulate the economic growth a country needs to create an appropriate entrepreneurship environment. This, nowadays, implies a significant ICT infrastructure. Besides the standards of good governance and a generic working country infrastructure entrepreneurs will seek things like clear commercial contracts legislation and dispute procedures, easy procedures to open and cease a business, skilled workforce, capital and insurance markets, ease to connect with peers and partners, information on market and competition.
The ICT potential to aggregate, process and distribute information is important to enable these business propitious services. ICT can enable entrepreneurs to more easily understand the procedure to open a new commercial activity and to be part of industry associations. ICT can facilitate market and competition analysis as well as open new trade opportunities and allow supply chain optimization either within or outside a country.

Special ICT application like customer relationship management (CRM), electronic data interchange (EDI) and more generic enterprise management systems allow to collect, store, retrieve, analyze, correlate and share significant amount of business related data which can be leveraged to improve internal processes and to reach new markets.

For example, according to recent studies 1% increase in the number of Internet users boosts total exports by 4.3% with specific benefit for developing countries with fewer established trade channels (“Information and Communication for Development”, 57).

Particularly relevant to developing countries, ICT technologies can be used to expand market access to affluent consumers of advanced economies. In Kenya, the Naushad Trading Company (http://www.ntclimited.com), which sells local wood-carvings, pottery, and baskets, has seen revenue growth from $10,000 to over $2 million in the two years since it went online (Kelles-Viitanen, 86). 
ICT and poverty reduction

ICT for poverty reduction is a dear subject of the ICT for development community. A search on an Internet search engine returns more than 750,000 entries.
However, in many cases, the literature merges under the poverty reduction designation most of the subjects that have been already outlined separately in the preceding sections.

Poverty is likely the most dramatic, most complex and multifaceted of the development problems. As such the employment of ICT to improve any of the aforementioned areas of the civil society or business environment is a valid case of ICT for poverty reduction.

However, it is worth to attempt to identify in more details what specific ICT tools and activities could help to alleviate this dramatic problem.

Broadly speaking and besides fostering a broad sustainable economic development, there are two short-term approaches to alleviate poverty: deliver of humanitarian aids and stimulate and support household and micro enterprise income generation.

The delivery of aid, like many other complex activities, can be improved by the adoption of more and better ICT. From forecasting, preventing or estimating crisis and the necessary aid, to mobilize the resources and organize the effort and the logistics, ICT helps to quickly collect, analyze and distribute essential information. Handheld devices with satellite connection can be vital to collect and transmit field information. Remote offices need to keep in constant contact with their headquarters to receive information, for example regarding the evolving of political disputes or regarding the next shipment of aid. Typically, headquarters need to keep inventory of material and accounting of donations, coordinate employees and volunteers, monitor the crisis evolvement and report on the effectiveness of the interventions. A number of ICT applications catered to not-for-profit and aid organizations have been implemented to manage databases of resources and finance as well as to provide connectivity between their offices.
The good intentions underlying the humanitarian aid community have inspired the creation of “Sahana” an open source software
 project which help managing supplies and volunteers, coordinating requests and organizations and maintaining registry of victims (“Sahana”).
After the disastrous Tusnami of 2004, the governments of Indonesia, Maldives, Sri Lanka and Thailand have, with the UNDP
 support, established nationally-owned aid information management systems. A regional information portal brings together results and resource allocation data from each country and makes it available in one place (“Tsunami Tracking”). More countries joined the implementation effort of another ICT related project, the Tsunami Early Warning System (TEWS) in the Indian Ocean and South-East Asia (“TEWS”).
As mentioned above, the other important and somehow less dramatic approach to poverty reduction is to stimulate household and micro enterprise income generation, especially in the numerous situations were there is a lack of formal employment.
Microfinance and ICT have proved to achieve fruitful synergies. First, ICT is necessary to plan and manage microfinance operations, like it would be for a traditional bank. Second, ICT is often adopted as chief instrument to create small business. Notable cases are the village phone (in which one person rents the usage of a cell phone), the small internet cafes or the international call centers.
Grameen Bank founder, Muhammad Yunus has received the Nobel Peace Prize for his dedication to carry forward his model of poverty alleviation through ICT and microfinance. Although Grameen Bank is mostly famous for his far reaching microfinance operations, it started with a mobile telephone program called “Grameen Phone” that has become one of the largest mobile operators in Bangladesh. It has lately extended to other ICT sectors, becoming the country largest Internet service provider. Grameen Communication has set up Internet kiosks in villages in Bangladesh, and Grameen Software and Grameen Star Education are franchising IT education all over Bangladesh to build a human resource base for the growth of IT businesses (“Grameen Communication”).
ICT and Civil Society

The civil society in general can also benefit from more and better ICT. Effective simple or elaborate communication channels (phone, email, web site) as well as the general or ad-hoc social networks can help to form, maintain, expand and strengthen associations and communities. Political parties, unions and other organizations can communicate more and better with their constituencies with mutual benefit. 

New telecommunication technologies like voice over IP (VoIP
, voice communication via Internet) or WIMAX
 (long range broadband wireless communication) can represent cost saving alternative as well as allow advanced services to remote locations.

ICT is also an integral part of the United Nations Millennium Development Goals (MDG), both as objective and tool.

The eighth goal states the need to “develop a global partnership for development,” and includes a specific target, “18: in cooperation with the private sector, make available the benefits of new technologies, especially information and communication”. As outlined above, ICT is instrumental to goal 1 (eradicate extreme poverty and hunger), 2 (achieve universal primary education), 3 (promote gender equality and empower women), 4, 5 and 6 (increase and enhance health care) and 7 (ensure environmental stability) (“The Millennium Development Goals”).
ICT industry

While a conspicuous amount of specialized literature focuses on policies to increase the availability of connectivity to boost consumers’ telecommunication and internet demand, it is also important to analyze the ICT sector as a strategic industry. 

The major boom of the ICT industry happened in the last 20 years with the United States leading what has been labeled as the new economy. Despite the unfortunate fact that by the year 2000 much of the new economy hype did not deliver the expected results and many dot-com 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.
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).

Basic 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.
Despite significant advancement of the ICT industry and market in developing countries, not surprisingly, the relevance of this industry is most noticeable and easier to evaluate in advanced economies. In OECD countries, in 2003, the ICT share in business employment ranged from around 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 (“Information Technology Outlook 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 (“Information Technology Outlook 2002”). The higher share of ICT value added of the services sector is in line with the services oriented economy of developed countries.

The ICT industry presents several particular characteristics. 

A significant portion of ICT relies on the availability of telecommunications; in many countries telecommunication networks have been (and in many cases are still) considered a strategic sector. This aspect plus the large investments required to build and maintain this infrastructure have led to the creation of large and powerful government monopolies in many countries. 

On the other hand, ICT sub-sectors like hardware, software and consultancy do not necessarily require huge capital investments. These sectors, instead, rely on human capital, increasing of workers intellectual skills and knowledge which are quite interesting and rewarding objectives for the society at large. The costs of traditional basic hardware like personal computers, printers, digital cameras and telephones are constantly falling due to technological standardization, economy of scales and significant presence of developing countries’ manufacturers
.

In many instances ICT industry has been able to generate significant high-value exports even for small and not necessarily highly advanced countries (like Ireland, Costa Rica and South Korea).

Within a healthy international competition, breaking the reliance on foreign suppliers is of strategic value to construct a domestic supportive structure to other economic and social sectors using ICT.

In addition, ICT requires a high level of innovation, the flexibility to combine different media and content, articulated ways to interconnect various providers, sophisticated approaches to bill customers and share the profits. Moreover, in today’s global economy most of these issues span across countries’ borders requiring a complex international coordination. 

International Trade

According to UNCTAD, since 2000, international trade value of IT products exceeds the trade value of agriculture, textiles and clothing products combined (“E-Commerce and Development Report 2002”).

Underlying the value of the ICT sectors, there exist numerous international trade agreements aiming to improve the international trade of this important industry.

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 (carriers of any country must be treated equally), market access (markets must be liberalized and foreign capital should not be restricted) and national treatment (foreign carriers should not be treated unfairly compared to domestic carriers) (“WTO Basic Telecom Agreement”). 

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 leaving most electronic commerce matter to the latest services trade negotiations (WTO, “Electronic Commerce”).

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 industrial advanced knowledge are particularly affected by the TRIPS as the intent to protect them is undermined by the easiness of transferring and copying intellectual products via ICT (WTO, TRIPS).

International Market
According to analysis from OECD, in the last two decades 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. 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. (“Information Technology Outlook 2006”, 44-46).
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 (“Information Technology Outlook 2002”, 25).

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. 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 (“Information Economy Report 2007”). 

Although ICT investments in developing countries are increasing, still in 2002 in absolute terms the US spent $3,500 per person per year on ICT while China spent $50 and Bangladesh $1(Qiang, 15). Hence this is demonstrative that a large domestic production of ICT doesn’t necessarily lead to a large domestic users market, like the case of India (Qiang, 11) and China (“China’s Information Revolution”, 55).
While it is positive that many developing countries are becoming important players in the ICT international market, access to sales opportunities is still difficult and expensive for small economies. Thus programs like the Access to International Markets through Information Technology (AIM-IT) are useful to help small countries’ firms to participate to international exhibitions (“Geekcorps”).

Because the necessary large investments as well as the technical and managerial skills required, foreign direct investments (FDI) have been a major source of improvements for developing countries telecommunication industry.

Between 1990 and 2003 telecommunication FDI to developing countries amounted to $194 billion with significant differences such as the 10 top recipients accounting for about 70% of FDI while Sub-Saharan countries receiving only $2 billion (“Information and Communications for Development”, 19). During the first half of 1990s most FDI went to acquire government monopolies that were being privatized. Interestingly, East Asia attracted a very small percentage of these FDI due mainly to protected domestic markets and high domestic saving’s rates. 

Towards the end of the 1990s and especially since the global telecommunication industry slowdown of the 2000, most FDI have been directed to mobile telephony. The continuous trend of telecommunication FDI in fact, stem mainly from large international operators trying to expand and consolidate their economies of scale (the 10 top foreign investors are European and North American main operators) (“Information and Communications for Development”, 25).

Despite the advanced economies domination of the foreign investments, it is interesting to note that after the year 2000 South-South investments have been increasing. In 2004, the $450 billion value of the South-South trade in ICT goods had almost equaled the $450 billion value of North-North trade (“Information Economy Report 2007-2008”, 120).
Considerations
Unfortunately the complex and important matter of extending the ICT social and economic benefits to developing countries doesn’t have an easy and quick recipe. Science and technology often have served better the societies that know how to use them and the fast pace of modern ICT and economy exacerbate this pattern. Less ICT knowledgeable countries face difficult challenges to which holistic and sensitive approaches are just emerging and are still object of speculations and analysis.
Challenges

One of the major challenges is that the factors that promote overall economic development are the same factors that enable a society to successfully harness ICT benefits and the same countries that lag in ICT adoption also lag generally in economic development (Qiang, 15).

In particular, a user, a firm, a government or a country will embark in the challenging adoption of ICT only if and when it believes that the benefits will justify the costs. To complicate things, ICT costs are difficult to properly estimate while the benefits are vague and tightly dependent on other factors which make them especially elusive for new users. For instance, almost half of the firms surveyed by the World Bank cited the need and difficult to change their business process and corporate culture as the costlier constraints to adopt more ICT. Most firms also mention the lack of robust, effective and harmonized legal framework to conduct e-business as a major obstacle to ICT uptake (“Information and Communications for Development”, 67-68). Obviously these factors can not be bought or easily plugged into a society.
It is important also to keep in mind that more ICT should not be an end by itself but it should instead be used where and how it makes socio-economic sense. Furthermore, as emerged from some previous analysis, ICT can not deliver significant benefits just by itself.
For example, e-commerce (which can be taken as paradigm of ICT usage) doesn’t consist simply of an online catalog. Users need to be comfortable to purchase something by the way of a simple description or a picture. Online payments must be easy, reliable and secure. The seller needs to ensure up to date availability and order processing time as well as it needs to provide some sort of warranty. Finally there is a need of a reliable and efficient system of delivery. For all these aspects, the parties involved must have confidence that any mishap will be promptly and fairly addressed by the legal system.

It is worth noting that most of these conditions existed in the US before the advent of Internet (from remote locations, buyers were consulting paper catalogs and sending checks to large retailers for delivery via the efficient postal service)
. In several European countries, e-commerce is spreading more slowly (than in the US) while the necessary infrastructure is being upgraded (partially under the need of e-commerce and surely adopting more and better ICT). Where there is a substantial lack of the supporting infrastructure, the challenge is to develop ICT and build this infrastructure at the same time.

Another significant challenge is that ICT makes more economic sense for certain types of activities rather than others. Activities in which the information marginal value is low, gain less from ICT than activities that are heavily based on information. Hence in many developing countries where agriculture and manufacturing account for the largest portion of GDP and where there is an abundance of cheap labor, incentive to embark in ICT adoption is much weaker than in a service-oriented and costly labor economy.

Despite these and other challenges, the ICT socio-economic considerations outlined above command the continuous effort to craft macro policies and practical measures with a local as well as a global scope and coordination to pursue a broader and more equitable usage of ICT.

Opportunities

The United Nations organized the high-level World Summit for the Information Society (WSIS) which was held in 2003 and 2005. The WSIS adopted a plan of action that calls all countries to develop national e-strategies to harmonize ICT policies aimed at fostering the usage of ICT for sustainable development. 

The World Bank vision (contribution, analysis, evaluation) of the e-strategies is based on a few features (that should be) common to every approach:

· E-strategies are to be instrumental and linked to development goals (ICT development not as an end in itself)

· Clearly identify implementation roles and budget 

· Establish clear indicators to be used for monitoring and evaluation

· Broad but homogeneous and comparable themes

· Prominent objectives and interventions within a theme

The World Bank analysis of existing e-strategies finds out that linkage of ICT to broad development goals is generally satisfactory (highest for middle-income countries) while monitoring and evaluation is widely insufficient. Regarding the assignment of role and responsibilities all the countries perform well except for clearly identifying and assigning reliable and durable financial resources. Implementation is usually approached either in a centralized or decentralized fashion depending on the country administrative organization and background (“Information and Communications for Development”, 89-94).
The World Bank analysis also finds out that 85% of e-strategies include the spheres of e-government, infrastructure, e-education and legal/regulatory while ICT industry, e-business and e-health are included in a smaller percentage of e-strategies.

E-government plans typically regard both the improvements of citizens’ access to public administration and the improvement of the administration internal processes. Interestingly, low-income countries governments pay significant attention to the feasibility to integrate ICT systems through open standards (integration and replacement issues can be very problematic and expensive). In general, appropriately, non-advanced governments undertake first the improvement of their infrastructure before to focus on more sophisticated services to the citizens (“Information and Communications for Development”, 97).
In addition to the intent to provide more and better services to the citizens (like e-education and e-healthcare in addition to e-government), many e-strategies aim at improving the ICT industry for both the domestic market as well as export.

To this extent, many e-strategies encompass the following approaches:

· Put forward legal and regulatory reforms aiming at more open and fair markets, protection for businesses (from frauds and liability) and safeguard of citizens (from scams and for privacy).

· Support to ICT human capital to increase the ICT labor force through public and private professional education.
· Encourage e-business and content development initiatives to foster domestic (small) business as well as demand of ICT.

· Assist ICT industry (of these e-strategies, 50% target software production, 30% services and 20% hardware) via incubators, R&D and promotion of commercialization.
· Direct intervention to improve (extending and upgrading but in some case, creating) telecommunication infrastructure to provide universal access and possibly broadband access. 
The World Bank recommends countries with a still immature ITC environment to initiate or continue market oriented reforms especially in the telecommunication industry. Easier access (of new operators) to existing infrastructure (often owned by large incumbents) and cost-oriented tariffs and interconnection charges should encourage an open competition aimed at better and expanded services at lower consumers’ prices (“Information and Communications for Development”, 43). However, these World Bank recommendations (like many other similar advices) fail to distinguish between large FDI and opportunities and stimulus to local industry. From the FDI dynamic exposed earlier it appears that large international conglomerates play the biggest role in ICT emerging markets. Judging from the experience of developed markets, these firms tend to saturate the supply of connectivity as well as end user applications and content
. This mechanism, if left unchecked, doesn’t appear to lead to the fairest environment to develop a local industry.
Conclusion

In the last decade many developing countries have attained significant advancement in their ICT endowment and capacity. However, the many positive achievements hide a variegate landscape in which many poor countries remain far from reaping any ICT benefit. The global market is still dominated by operators and investors from the advanced economies and several optimistic international indicators are due mainly to the extraordinary achievements of few large countries like China, Brazil and India.

If the economic growth and social betterment of many people in the world depends on increasing productivity and productivity can be enhanced by the employment of more and better ICT, ICT must be adopted. However, diverting scarce and precious resources from developing countries’ dramatic priorities like food, shelter and healthcare to support ICT development can not be done lightly.

Quite a lot of analysis, literature and discussion have been done on the subjects and yet several analysis and programs to foster ICT for the betterment of the whole humanity could maintain a steadier and more concrete focus on the true and real objectives and challenges. 
Besides the noteworthy and well publicized achievements, it may be useful to remember how the President of South Africa addressed the opening of the World Telecommunication Forum more than a decade ago.

“If more than half the world is denied access to the means of communication, the people of developing countries will not be fully part of the modern world. For in the 21st century, the capacity to communicate will almost certainly be a key human right. 

Eliminating the distinction between information rich and information poor countries is also critical to eliminating economic and other inequalities between North and South, and to improving the quality of life of all humanity. 

Converging developments in the fields of information and communications offer immense potential to make real progress in this direction. The pace at which the price of communications and information systems has fallen has also undermined the previously rigid link between a nation's wealth and its information richness. There is an unprecedented window of opportunity. 

But the present reality is that the technology gap between the developed and developing nations is actually widening. Most of the world has no experience of what readily accessible communications can do for society and economy. 

Given the fundamental impact of telecommunications on society and the immense historical imbalances, telecommunications issues must become part of general public debate on development policies. Telecommunications cannot be simply treated as one commercial sector of the economy, to be left to the forces of the free market (“Telecom 95 Opening Ceremony”)”.

Hopefully the sustainable international development community is moving in the right direction, nevertheless, it must be acknowledged that Nelson Mandela’s concerns can not yet be fully dismissed.
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� The “Organization for Economic Cooperation and Development” comprises 30 high income countries


� According to the World Bank, World GDP was $54 trillion in 2007 � HYPERLINK "http://siteresources.worldbank.org/DATASTATISTICS/Resources/GDP.pdf" ��http://siteresources.worldbank.org/DATASTATISTICS/Resources/GDP.pdf�





� Kuznets calculations in 1966 approximated TFP contribution to real income growth at 99% (Hayami, 149)


� Triplett, Oliner and Sichel have somehow different views on the Solow productivity paradox � HYPERLINK "http://www.csls.ca/journals/sisspp/v32n2_04.pdf" ��http://www.csls.ca/journals/sisspp/v32n2_04.pdf� 


� This debt falls within the initiatives to cancel poor countries foreign debt (� HYPERLINK "http://www.jubileeusa.org" ��www.jubileeusa.org�)


� In his 1817 opera, Ricardo maintained that agricultural output is critical to support a country development (“Development Economics”, 80)


� Fertilizers distribution via irrigation


� Open source software is usually created by a diffuse and flexible community of software developers, often on volunteer terms. The product is typically free of charge and can be modified by anyone


� United Nation Development Program is the United Nations agency focusing on international development


� � HYPERLINK "http://www.fcc.gov/voip/" ��http://www.fcc.gov/voip/� 


� � HYPERLINK "http://www.wimax.com/education/wimax/what_is_wimax" ��http://www.wimax.com/education/wimax/what_is_wimax� 


� Jorgenson tracks decrease of relative IT prices between 1973 and 2002 at around 10% a year (Jorgenson, 44)


� 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�)


� Probably since the 18th and 19th century � HYPERLINK "http://en.wikipedia.org/wiki/Mail_order" ��http://en.wikipedia.org/wiki/Mail_order� 


� For example, in the USA, Verizon offers all phone and data transmission, TV and Internet complete of applications and content (� HYPERLINK "http://www.verizon.com/" ��http://www.verizon.com/�) 
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