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Trends in the ICT industry Production, trade and investment in the Asia Pacific Susan Teltscher



It is in the Asia Pacific that the ICT industry has been growing fastest during the past decade. Today, the region accounts for more than 50 per cent of global ICT goods trade and is the primary location for ICT manufacturing and for the outsourcing of ICT-related services. Much of this is dominated by the two largest economies of the region: China and India. This has stimulated intra-regional trade and investment in the ICT industry and impacted on the ICT industry performance in other countries in the region. Foreign investment and international sourcing have played an important role in the growth of the industry and offer a huge potential for Asian developing countries. But competition will increase and countries wishing to attract FDI and outsourcing contracts will need to invest in their domestic labour skills, telecommunication infrastructure and the improvement of their investment climate.



Introduction he Asia Pacific is the region where the ICT industry has been growing the fastest during the past decade. Today, the region accounts for more than 50 per cent of the global ICT goods trade and is the primary location for ICT manufacturing and for the outsourcing of ICT-related services. In Malaysia, for instance, the ICT sector contributes up to 17 per cent of business sector value addition. The ICT industry will continue to grow strongly in the next decade, given the increasing demand for ICT products and the spread of ICT use in the global economy. This has important implications for the development of the region. The role
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of the ICT industry in economic development and employment creation in developing countries has been widely recognized.1, 2, 3 The development of efficient and cost-effective ICT services (in particular, telecommunication services) is critical to creating an enabling environment for domestic ICT uptake. Moreover, the ICT sector contributes to productivity and economic growth. Research has shown that the fast technological progress in the production of ICT goods and services increases total factor productivity in the ICT producing sector and contributes to GDP growth. ICTs used as a capital input in other sectors and services also con-



Special Feature : ICT and IPR tributes to labour productivity and total factor productivity.4 The ICT industry played a critical role in the expansion of the two largest economies in the region: China and India. In 2004, China overtook the USA as the world’s number one producer and exporter of ICT goods. India is the developing world’s largest exporter of ICT and ICT-enabled services and the main market for business process outsourcing (BPO). The two countries have been described as the most attractive business locations to foreign investors,5 often due to the growth in the ICT industry. In the next few years, not only will China and India continue being major recipients of FDI and international sourcing, but also international sourcing by China and India to other locations, including the Asia Pacific region, may increase. Both countries are in the process of shifting from labour-intensive to knowledge-intensive goods and services. It is possible that China and India will generate a large knowledge pool in the future, and also develop new technologies, which could become available to developed countries and hence could further contribute to global shifts in production, trade and employment from developed to developing economies. This could have positive effects on the smaller and less developed economies of the region, which depend on cheap ICT products and services to develop their information economies. This article provides an overview of trends in ICT production, trade and investment in the region. It illustrates how the region has grown over the past decade to become the world’s largest market for the ICT industry and it highlights the critical role of the two main players, China and India. The next section provides an overview of the ICT market in the region, highlighting production and employment trends. This is followed by an analysis of trends in exports and imports of ICT goods and services and the role of foreign investment in the growth of the ICT industry. The last section draws some conclusions and provides policy recommendations to foster the ICT industry in those countries of the regions that are interested in expanding their ICT industries.



Table 1: Global production of electronics, 2002-2005 Region



2002



2003



2004



2005



CAGR 2002-2005 (per cent)



Europe



220.4



247.5



279.1



285.8



9.0%



Americas



317.6



314.1



334.3



341.9



2.5%



Asia/Pacific



343.1



386.9



448.8



492.7



12.8%



Rest of the world



13.2



14.3



15.7



16.2



7.2%



World



1,056.8 1,143.0 1,275.6 1,338.9



8.2%



Source: Reed Research, presented by Ernie Santiago, SEIPI, WTO ITA Symposium, 28 March 2007, Geneva Figure 1: Share of ICT sector value-added in total business sector valueadded, selected economies Azerbaijan 1 Russian Federation 2 China, Hong Kong SAR 3 New Zealand 2 Australia 2 Japan 2 Malaysia 4 0%
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Source: UNCTAD ICT database (2007) Notes: 1. reference year 2006, 2. reference year 2005, 3. reference year 2004, 4. reference year 2003. Figure 2: Share of ICT sector workforce in total business sector workforce, selected economies Azerbaijan 1 Thailand 1 New Zealand 1 China, Hong Kong SAR 3 Russian Federation 2 Australia 2 Malaysia 3 Japan 2 Korea, Republic of 4 0%
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Source: UNCTAD ICT database (2007) Notes: 1 reference year 2006, 2 reference year 2005, 3 reference year 2004, 4 reference year 2003.



Value addition The global production of ICTs is undergoing a shift from technology-oriented products, which dominated in the late 1990s, towards commercial, often



user-driven, and new applications of ICTs. There are also some structural changes that can be observed, with the emergence of niche products, software and services, rather than the tradition-
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Special Feature : ICT and IPR Box 1: Sri Lanka’s ICT employment - Rising demand In Sri Lanka, ICT-related employment has grown steadily over the past few years (Figure 3). In 2006, 46 per cent of IT employment was in the IT sector, 47 per cent in the non-IT sector and 6.6 per cent in the government. The highest shares of the overall IT workforce are held by software engineering and programming, technical support and testing and quality assurance (Figure 4). Even though the IT workforce represents less than 1 per cent of total employment, it is an important growth sector.



Figure 3: IT workforce in Sri Lanka, 2003-2008 50000 45000
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Source: Rising demand: The increasing demand for IT workers spells a challenging opportunity for the IT industry, Sri Lanka Information and Communication Technology Association, 2007.



Domestic demand for ICT professionals in Sri Lanka is higher than supply. For example, in 2007 the overall (new) demand for ICT professionals was 7,672, of which 5,755 graduates were required. The job categories with the highest demand for IT workers are programming/ software engineering, testing/quality assurance, and technical support (Figure 4). However, only 2,216 IT graduates were added to the workforce, leaving a shortfall of 2,555 graduates. Furthermore, the attrition rate for IT jobs doubled between 2004 and 2006, reaching 13 per cent and increasing the shortage in the supply of ICT professionals. A reduction in the attrition rate, coupled with the industry’s willingness to recruit IT-related degree holders and advanced diploma holders, as well an non-IT graduates, may help bridge the gap.



per cent



Figure 4: Job categories as share of overall IT workforce and demand for IT professionals in Sri Lanka, 2007 30 25 20 15 10 5 0
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Source: Sri Lanka Information and Communication Technology Association, 2007.15
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al commodities or IT equipment. The role of individuals and their demands, via use of ICTs, global communication and access to information, is growing and impacting on the ICT supply side, influencing production and firm decisions. Between 2000 and 2005, revenues of the top 250 ICT firms grew by an annual 4.3 per cent and reached $ 3 trillion in 2005. If we look at specific sectors, we find that revenues grew by 8.3 per cent in the services and software sectors, 6.1 per cent in the telecommunications sector, 5.1 per cent in the IT equipment sector and 3.3 per cent in the electronics and components sector. In the area of communications equipment, revenues decreased by 4.1 per cent. The top 50 ICT firms are primarily from Europe (Germany, the UK, France, the Netherlands), North America (USA, and the Asia-Pacific (Japan, Korea, Hong Kong, China, Singapore), with an increasing number from developing Asia, such as Samsung Electronics and LG Electronics (Republic of Korea), China Mobile (Hong Kong), China Telecom (China), Hon Hai Precision (Taiwan Province of China), and Flextronics (Singapore).6 The Asia-Pacific continues to be the fastest growing region in electronics production (Table 1). Asia’s electronics industry grew from 48 per cent of world production in 2002 to 52 per cent in 2005, mainly in China and Japan. Within the region there are huge differences in terms of ICT sector production, value addition, employment and trade. While among the more developed economies the industry is prominent and critical, in many less developed economies, it is small or insignificant. Comparable data on ICT sector value addition and employment are scarce. Figures 1 and 2 show available figures from selected Asia Pacific economies. Based on these, Malaysia and the Republic of Korea show rather high values, which reflects their strong emphases on this sector. A number of small economies, such as Bangladesh and Sri Lanka, are also developing their ICT industries (Box 1). The manufacturing of electrical and electronic products constitutes a major part of the ICT industry. Employment in



Special Feature : ICT and IPR Figure 5: Global distribution of employment in the electrical and electronic products manufacturing, 2004 Spain 1% United Kingdom 1% Canada 1% Indonesia 1%
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Source: The production of electronic components for the IT industries: Changing labour force requirements in a global economy, International Labour Office, 2007. Figure 6: Employment in electrical and electronic products manufacturing, 2002 3500 3000 Thousands of workers
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the sector is highly concentrated, with 20 countries accounting for 87 per cent of the world’s total employment. Among the largest employer countries are China, Japan, the USA, Russia, Germany, and the Republic of Korea (Figures 5 and 6). In the Republic of Korea, where the electronics industry has been an important part of the economy since the 1980s, there is a shift from high to low labour-intensive production, as well as an improvement in labour productivity. This has led to a deceleration of employment in the sector, which grew annually by only 3.5 per cent (between 1997 and 2004), whereas total production grew by 9.4 per cent. The most significant growth in employment (13.7 per cent CAGR) occurred in the area of consumer products, such as TV and radio transmission devices, and telephones. In China, ICT production grew dramatically between 2000 and 2005.7 According to Chinese sources, the value addition in the “information industry” reached 7.5 per cent of GDP in 2004, an increase in value by 30 per cent from 2003. Value addition in the post and telecommunication services accounted for 8 per cent of services industry value addition (2003). This compares with total services accounting for 32 per cent of total value addition in 2004, which is still relatively low compared to OECD countries. Employment in the electrical and electronics industry, a major part of the Chinese ICT sector, increased sharply: while in 1997 China accounted for 24 per cent of global employment in this sector, this figure increased to 35 per cent in 2004 (Figure 7). In recent years, the ICT services industry in the region also has experienced strong growth, including in economies that are important suppliers of ICT goods. These developments have been fostered by the growth in outsourcing of ICT and ICT-enabled services, which has prompted many developing countries to develop their ICT services industry. A number of Asian developing country ICT services producers have grown strongly, notably India, but also China and the Philippines (Box 2). As in China, the ICT industry has been an important driver of India’s eco-



Source: International Labour Office, 2007. Note: World employment in the electrical and electronic products manufacturing in 2002 was 14,030 thousands of workers. nomic growth during the past years. In 2006, the ICT industrya contributed 5.4 per cent of GDP (agriculture contributed 18 per cent), up from 4.8 per cent in 2005 and 1.2 per cent in 1999. The figures do not include the telecommunications sector, which is the third largest in the world and which has grown at an average rate of 40-45 per cent



during the last two years.8 Total services contribution to GDP increased from 50 per cent (2000-01) to 54 per cent (2005-06), compared to a stable contribution of the manufacturing sector and a declining contribution of the agricultural sector. The value of software exports alone exceeded that of foreign invest-
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Special Feature : ICT and IPR Figure 7: China’s share of world total employment in the electrical and electronic industry 1997 and 2004
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Source: International Labour Office, 2007. Box 2: The Philippines: Contact centres on the rise Traditionally, the Philippine ICT industry has been dominated by ICT manufacturing, in particular of components and devices (e.g. chips), which accounted for 74 per cent of the electronics industry in 2005, and of computer-related products (20 per cent). In 2005, the ICT industry accounted for 66 per cent of total manufacturing exports, which illustrates the transformation of domestic production in only 30 years: In 1975, the Philippine economy was 49 per cent agro-based and only 3 per cent electronics-based. Similar to other Asian countries, the ICT sector in the Philippines is heavily dominated by foreign firms, which account for 72 per cent of firms in the sector (30 per cent form Japan, 10 per cent from the Republic of Korea and 9 per cent from the USA). Recently, the ICT service sector has been growing, including contact (or call) centres, business processing, animation, medical and legal transcription, engineering and software design. Contact centres are now the fastest growing industry among the ICT services sector. In 2006, the Philippines had 146 such centres, employing 150,000 staff, occupying 93,750 seats, and generating US$ 2.7 billion revenue (Table 2). The industry estimates that the ICT services workforce will increase from 99,300 (2004) to 920,764 (2010), and revenues from $ 1.5 billion (2004) to $ 12 billion (2010), with the largest growth expected in customer care (contact centres) and back office operations (business processing). Table 2: The Philippines e-services industry Players



Employees



Seats



146



150,000



93,750



Business processing (2006)



62



22,500



Animation (2006)



40



Medical and legal transcription (2007) Engineering design (2007)



Contact centres (2007)



Software design (2007)



Revenues (US$ million)



Growth rate (per cent)



Performance level



2,688



90%



..



..



180



80%



..



4,500



..



40



25%



..



66



9,675



..



126



80%



98-99% accuracy rate



14



4,000



..



48



30%



..



300



16,000



..



272



40%



..



Source: Based on the presentation by Ernie Santiago, SEIPI, WTO ITA Symposium, 28 March 2007, Geneva and updated with information from the BDM Accomplishment Report for 1st semester 2007/briefer on IT and ITenabled /BPO Services Sector as of July 2007. Notes: Data provided for 2005 as of 1st quarter 2006 and for 2006 as of 1st quarter 2007.



46



TECH MONITOR  May-Jun 2008



Special Feature : ICT and IPR



Trade and investment in ICT goods and services The past decade has witnessed a strong growth in ICT-related trade and investment flows. Global ICT trade has grown faster than ICT production and stronger compared to total exports. The global market has witnessed a general shift from developed to developing countries in the exports of ICT goods and services, with the two largest developing economies, China and India, dominating the two sectors respectively. Similarly, FDI in the ICT industry grew strongly, especially in ICT manufacturing (electronic and electrical equipment) and ICT services (communication services and software businesses).5 South, East and South-East Asia are the main magnets for FDI inflows to developing countries, which reached $ 165 billion in 2005, or 18 per cent of world inflows. Manufacturing FDI has been increasingly attracted to this region, although specific locations have changed as countries have moved up the value chain. This has included large inflows in the electronics industry and ICT-related services.9, 10



ICT goods Overall there has been a strong growth and full recovery from the 2000 decline, following the NASDAQ crash, of trade in ICT goods. The share of world exports in ICT goods to world exports in all merchandise goods increased from 13 per cent in 1996 to 15 per cent in 2005. Between 1996 and 2005 the value of merchandise exports increased by 94 per cent, while ICT goods exports increased by over 116 per cent, reaching US$ 1.5 trillion (Fig-



Table 3. Indian employment in the software and services sector Sector



FY 2004



FY 2005



FY 2006



FY 2007E



IT services



215,000



297,000



398,000



562,000



ITES-BPO



216,000



316,000



415,000



545,000



81,000



93,000



115,000



144,000



Domestic market (including user organizations)



318,000



352,000



365,000



378,000



Total*



830,000



1,05,8000



1,293,000



1,630,000



Engineering services and R&D and software products



Source: NASSCOM Note: *Figures do not include employees in the hardware sector Figure 8. World exports of ICT goods, 1996-2005 Billion US$



ment in a country which is also a major target of FDI. The ICT industry is also an important source of employment in India, which saw an increase from 284,000 professionals (1999) to 1.3 million (2005), and is estimated to reach 1.6 million in 2007 (Table 3). While these figures are small compared to, for example, agriculture (employing 60 per cent of the working population including the non-organized sector), it is an important job growth market for the country.
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2005



Economies in transition



Source: UN Comtrade ure 8). This is despite high commodity prices in 2005 and 2006, which, coupled with price declines for certain ICT goods, disguise the relative performance of trade in ICT goods in volume terms and the emergence of new markets. Asia dominates global trade in ICT goods (Table 4). Several developing economies, such as China, Hong Kong, Korea, Singapore, Malaysia, Taiwan, Thailand, and the Philippines, are either among the top ten exporters of ICT goods or hold important export shares, comparable to those of developed countries (Figure 9). Between 1997 and 2005, China, Hong Kong, Korea, Indonesia, Turkey, and India, which have the highest export values (in billions) in the region, also experienced



higher CAGRs than the overall exports CAGRs. Until 2003, the USA was the largest exporter of ICT goods. In 2004 it was surpassed by China, which reached export levels of US$ 299 billion in 2006, accounting for 31 per cent of all exports (Figure 10). Between 1996 and 2006, exports in ICT goods increased at a higher rate than total merchandise exports - at an annual 32 per cent compared to 20 per cent for total merchandise exports (Figure 11). ICT goods exports have thus been a driving force in Chinese exports over the past decade. China imports mainly high valueadded electronic components and exports computer and related equipment, telecom (highest growth), and audio/
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Special Feature : ICT and IPR Table 4: Exports of ICT goods by level of development and by region, 1996-2005 ($ million) 1996



2000



2005



CAGR 19962005 (per cent)



CAGR 20002005 (per cent)



World



701 724



1 112 170



1 514 254



8.9



6.4



Developed economies



458 001



647 833



716 054



5.1



2.0



Asia



106 797



131 470



125 876



1.8



-0.9



Europe



211 115



309 122



415 890



7.8



6.1



North America



137 677



204 888



171 532



2.5



-3.5



2 412



2 353



2 757



1.5



3.2



242 539



462 259



794 875



14.1



11.5



Africa



513



1 391



2 311



18.2



10.7



Asia



224 315



417 964



742 332



14.2



12.2



Latin America and the Caribbean



17 701



42 900



50 224



12.3



3.2



10



5



8



-3.0



10.4



1 185



2 078



3 324



12.1



9.9



Oceania Developing economies



Oceania Transition economies Source: UN COMTRADE.
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Figure 9: Top ten Asian exporters of ICT goods (2006) 30
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video equipment. There is a tendency to increasingly export final products. Export destinations have somewhat shifted to developing Asia, but are still mainly the USA, Hong Kong, the EU and Japan. Apart from China, among the emerging Asian developing countries which have increased their share in the global ICT goods market, the case of Indonesia should be mentioned, where ICT goods exports increased more than overall merchandise exports (Figure 12). In Indonesia, exports of electronic components picked up in the aftermath of 2000, with the main destination being Singapore. However, computer and related equipment remained the Indonesian ICT export category with the highest value in 2006. Countries in South-East and East Asia were the main trading partners, with an exceptionally high increase in exports of computers and related equipment from Indonesia to China. On the importing side, the Asia Pacific market also dominates at the global level (Table 5). The major Asian importers of ICT goods include China, Japan, Hong Kong, Malaysia, Thailand, and the Philippines, which gradually increased their imports of ICT goods, overtaking other countries such



-20



Source: UN Comtrade as Italy and Canada, which used to be among the 10 largest importers in 1996, or Sweden, Switzerland and Austria, which used to be among the 20 largest importers. In 2006, China became the second largest importer of ICT goods with an import value of US$ 226 billion, following the USA with an import value of US$ 280 billion. At the same time, import shares of the USA, Japan and Singapore decreased.



ICT-related servicesb ICTs facilitate trade-in services and increase the tradability of services. During 2000-2005, exports of ICT-enabled services grew faster than total services exports, at 11 per cent compared to 8 per cent. In 2005, the US$ 1.1 trillion value of ICT-enabled services represented about 50 per cent of total services exports, compared with only 37 per cent in 1995 (Figure 13). This has



Special Feature : ICT and IPR Figure 10: China - shares of ICT goods exports in all merchandise exports 1996 and 2006 1996
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Other goods/All merchandise goods
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Source: UN Comtrade. created new export opportunities for Asian developing countries. While until 2004 the top 10 exporters of ICT-enabled services were all from developed countries, India made it into the top 10 in 2005, as the first developing economy (replacing Hong Kong and surpassing Italy and Luxembourg), reaching a value of $ 41 billion and a market share of 3.8 per cent. China is catching up quickly and is among the first 20 exporters ($ 26 billion in 2005). It holds a share of 2.4 per cent of the world market and experienced annual growth of 22 per cent between 2000 and 2005, which is well above the growth rate of overall world ICT-enabled services exports. Computer and information services exports grew six times faster than total services exports between 1995 and 2004, and the share of developing countries in this export sector increased from 4 per cent in 1995 to 28 per cent in 2005. In developing Asia, computer and information services exports grew at an annual rate of 30 per cent between 2000 and 2005, faster than all the other ICT-enabled services exports in the regions and faster than the overall world ICT-enabled services exports (although largely dominated by India) (Figure 14). In the Asia Pacific region, the largest exporter of ICT-enabled services is Japan, followed by India (Table 6). Given the high growth rates of Indian exports compared to Japan, it is likely that



Figure 11: China - merchandise exports and ICT goods exports (1996=100%) 1689% 1351% 1014% 676% 338% 0% 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Merchandise exports (1996 = 100%) ICT goods exports (1996 = 100%)



Source: UN Comtrade. Figure 12: Indonesia merchandise exports and ICT goods exports (1996=100%) 300% 250% 200% 150% 100% 50% 0% 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 Merchandise exports (1996 = 100%) ICT goods exports (1996 = 100%)



Source: UN Comtrade.
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Special Feature : ICT and IPR Table 5: Imports of ICT goods by level of development and by region, 1996-2005 ($ million) 1996



2000



2005



CAGR 1996-2005 (per cent)



CAGR 2000–2005 (per cent)



World



718 213



1 128 748



1 574 158



9.1



6.9



Developed economies



480 808



716 614



863 035



6.7



3.8



51 492



72 745



81 634



5.3



2.3



Europe



244 288



356 555



473 638



7.6



5.8



North America



174 028



273 933



289 576



5.8



1.1



Asia



Oceania Developing economies



10 999



13 381



18 187



5.7



6.3



232 073



406 137



691 373



12.9



11.2



6 275



8 494



13 197



8.6



9.2



194 344



338 885



603 901



13.4



12.2



31 397



58 588



73 997



10.0



4.8



57



170



279



19.2



10.5



5 332



5 996



19 750



15.7



26.9



Africa Asia Latin America and the Caribbean Oceania Transition economies



Source: UN COMTRADE Figure 13: ICT-enabled services share in total worldwide services exports 2'500'000
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Source: IMF BOP, UNCTAD Globstat and UNSD. India will surpass Japan in the near future. Other economies with high growth rates include the Russian Federation, Thailand and Singapore. In India, the ICT sector has played an important role in the country’s trade performance over the past decade. Services exports (based on the IMF BOP classification) increased from $ 6.7 billion (1995) to $ 48 billion (2005). Nota-
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bly, the share of services in total exports has increased from 18 per cent (1995) to 37 per cent (2006), and this has been primarily ICT-driven. For example, the share of ICT-enabled services in total services exports increased from 33.8 per cent (1995) to 86 per cent (2005); computer and information services alone accounted for 56 per cent of India’s ICTenabled services exports in 2005.



Investment flows and outsourcing International sourcingc of business activities/processes has become an integral element in the discussion on trade and investment in ICT-enabled services, and the related shifts from developed to developing countries. According to the Everest Research Institute, the worldwide outsourcing market size in 2005 was $ 362 billion, of which IT outsourcing accounted for $ 233 billion (64 per cent) and BPO for $ 129 billion (36 per cent). Rising labour costs in the most popular locations, competitive pressures and improving host-country environments, led to a broadening of the geographic scope of locations for FDI in services and to offshoring of service activities, such as IT services, business processes and call centres. In the AsiaPacific, most offshored services are concentrated in India, China and Malaysia. According to the OECD 6 there were 632 export-oriented FDI projects in IT services worldwide during 20022003, 513 call-centre projects and 139 projects related to shared services centres. The number of IT services projects in developing countries more than doubled. Developing Asia account-
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Figure 14: Developing country exports of ICT-enabled services, 2000-2005
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Figure 16: Top 10 Asian exporters of ICT-enabled services, 2005 ($ million) 60'000 50'000 40'000 30'000 20'000 10'000
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ed for 265 (42 per cent) of the IT services projects, with India accounting for 118 (19 per cent) of the worldwide total. 33 per cent of the call centre projects and 47 per cent of the shared services centre projects were directed to Asia. The telecommunications sector in developing countries has been a preferred recipient of FDI during the past decade. India has been a major target country of FDI: TNC investments announced in 2006, and to be invested over the next few years, accounted for $ 10 billion. The Indian government aims to attract $ 150 billion in FDI in the next decade by setting up special economic zones, science parks and free trade and warehousing zones.5 Box 3 illustrates the role of FDI in India’s outsourcing industry. In China, a significant share of FDI is driven by ICT-related investments. For example, in 2005, China received 3000 “instances” of FDI inflows for a $ 21 billion contractual value in telecom equipment, computers and other electronic equipment, which accounted for almost 30 per cent of all FDI inflows.7 Most of the investment goes towards labourintensive, low value-added assembly and production of, say, TV sets, computers (e.g. laptops), or telephone handsets. Leading firms from the USA, such as Dell, Hewlett Packard, Motorola, and Nokia, as well as from Taiwan Province of China have made ICT-related FDI. In 2004, the 3,384 ICT manufacturing firms from abroad accounted for 21 per cent of total assets in this sector, 30 per cent of total revenue, 20 per cent of profits and 16 per cent of employees. Most of the FDI inflows are directed towards manufacturing and less towards services. ICT and ICT-enabled services (mainly leasing and business services, followed by computer services and scientific research services) have accounted for a relatively small share of total Chinese FDI - 6 per cent of inward FDI in 2004.11, d Foreign affiliates from Europe, the USA, and Taiwan Province of China have also opened R&D units in the computer, communications, and electronics industry.e China has the necessary infrastructure and IT workforce to attract investments in the ICT services area. A recent IDC study claims that Shanghai
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Japan



52 469



14.9



India



41 659



38.0



China, Hong Kong SAR



32 776



13.5



Singapore



26 994



20.6



China



26 594



14.3



Korea, Republic of



14 307



17.5



Russian Federation



7 549



26.2



Australia



6 471



4.9



Malaysia



5 690



12.7



Thailand



5 510



21.9



and Beijing could overtake Indian top outsourcing destinations by 2011d But research carried out by the OECD12 concludes that China is unlikely to compete with India in ICT-enabled services unless it improves language, cultural and corporate culture skills. It also needs to strengthen its intellectual property legislative system and its regulatory system to create a level playing field in the supply of services, especially computer and information services. For the time being, China has the advantage of receiving BPO contracts from Japan since Japanese is spoken widely in one of its regions (Northeast China’s Liaoning Province - northeast cities of Shenyang and Dalian); thus China has become the major offshoring destination for Japan, and the business is expected to grow further. Large Indian companies are already investing in China as a springboard to enter markets in Japan and the Republic of Korea.



Conclusions and policy recommendations The ICT industry is a dynamic and fast changing market, with an important growth potential in developing countries. As an ICT supplier, it plays an important role in the development of a competitive information economy in developing countries. As a key technology producer, it contributes to total factor productivity and national GDP growth. This article gives an overview of the main industry trends in the Asia Pacific region.
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Several conclusions can be drawn and suggestions made for policy making. First, ICT production, trade and investment will continue to rise, with continued shifts from developed to developing countries. Intra-regional trade will continue to grow, and the impressive growth of China and India will have a significant impact on the ICT industry performance in other countries in the region. This corresponds to a rapid catching up of some developing countries in terms of ICT uptake and the development of their information economies. But other countries in the region are also important players, such as Malaysia, Republic of Korea, Thailand and the Philippines. Second, international sourcing of ICT production and ICT-enabled services will continue, with a huge potential for Asian developing countries. At the same time, competition will increase and countries wishing to attract FDI and BPO contracts will need to invest in their domestic labour skills and telecommunication infrastructure and to improve their investment climates. Finally, the dynamic nature of the ICT industry has led a number of developing Asia Pacific countries to include the promotion of the ICT sector (in particular, ICT-related services) in their national ICT plans and overall development strategies. In the context of increased global competition, however, this may be sustainable only if global demand remains strong and sustained.



Government policy Government policies can favourably affect ICT sector growth. Therefore, the development of the domestic ICT industry, including ICT production, trade and investment, has been included in many ICT national policy plans of countries in the region. The nature of such policies differs substantially among countries, but a few common features should be pointed out. The telecommunication sector is key to any ICT-related strategy and thus telecommunication-related policies are included in virtually all national ICT master plans. Attracting new investments in telecommunication, building ICT-relevant infrastructure and developing a wider range of services are usually the basic elements of such policies. Government policy can contribute towards creating a more competitive market, which will lower prices and improve the quality of services. Governments can also play a critical role by ensuring a high commitment towards technical education and the creation of a high-skilled workforce for the IT industry, and by providing a stable regulatory and enabling environment to attract BPO contracts and promote call centres. The ICT manufacturing industry has been well developed in several countries in South-East Asias. Following their successful example, a number of other countries have implemented proactive measures to attract domestic and foreign investment in the ICT industry, through the establishment of technology parks, the development of new infrastructure projects, the provision of special incentives and the creation of public-private partnerships. The ICT services industry is a more recent growth sector. The availability of domestic ICT services is essential to supporting the ICT uptake by businesses in other sectors. Moreover, ICT services create new growth and employment opportunities, such as those related to contact centres and receiving internationally sourced contracts. As this article has shown, some countries that were traditional ICT manufacturers (Republic of Korea, The Philippines, China) are now



Special Feature : ICT and IPR Box 3: FDI, BPO and IT services in India Approximately one-third of Indian exports of ICT services and two-thirds of ICT-enabled services are estimated to be generated by foreign-owned companies. Export-oriented affiliates that locate in India’s software technology parks to serve foreign markets, joint ventures that have expanded in the Indian market by buying local companies, and units of Indian ICT companies that are established, managed and expanded by a foreign company and then later taken over by it - all these represent ways in which TNCs have gained a foothold in the country. Joint ventures such as Mahindra British Telecom Ltd, India’s eighth largest ITS company, NEC-HCL Infosystems, Deloitte Consulting-Mastek, and Microsoft-TCS-Uniware and acquisitions by IBM of Daksh eServices, India’s third largest ITES company, or by Oracle of i-flex, India’s leading software company, are examples of how successful India is in attracting foreign multinationals.6 Between 2002 and 2003, there were 632 export-oriented FDI projects in IT services worldwide, with Asia accounting for 265 (42 per cent) of the IT services projects and India alone accounting for 118 (19 per cent) of the world total. In 2005, total inflows to India stood at a record level of $ 5.6 billion. Cross-border M&As in India rose in 2004 in telecommunications, business process outsourcing and the pharmaceutical industry. FDI inflows have been encouraged by an improving economic situation and a more open FDI climate. For example, the government allows 100 per cent FDI under the automatic route in software and related services, as well as in electronics and ICT hardware manufacturing. 8 In telecommunications, the FDI limit was increased from 49 per cent to 74 per cent (2005), resulting in the telecom sector becoming one of the largest recipients of FDI, after the electronics and electrical equipment sector. In addition, India has become the main global hub for BPO and international sourcing of services. Based on a 2005 NASSCOM-McKinsey study, India accounts for 65 per cent of the global market in ICT offshoring and 46 per cent of global BPO. The latter figure is expected to increase to 50 per cent by 2010; this could mean that by 2010 India’s ITrelated services exports reach 5 per cent of Indian GDP (compared to all exports accounting for 19 per cent of GDP) and 25 per cent of total exports of goods and services. NASSCOM estimates that every $ 1 now offshored to India will increase its value to $ 1.45, including the delivery of value to India ($ 0.33), savings for the USAs ($ 0.67) and creating new value from re-employing US labour ($ 0.45).* A research report by the Everest Research Institute found that India’s labour arbitrage with work sourced from the USA is likely to be sustained for another two decades.** Currently, more than 50 per cent of the Fortune 500 companies source to India, mostly due to the success of the BPO model. This sector accounted for 4 per cent of India’s GDP and 29 per cent of exports in 2004-05 and it is projected to grow to 7 per cent of GDP and 35 per cent of exports by 200809. India’s software and services export sales are well on track to meet a target of $ 60 billion for 2010.*** While Indian companies clearly dominate the ICT services industry, business processing in other sectors is largely in the hands of foreign companies (Figure 17), though with more domestic firms gaining ground.13 A more recent development is what is called nearshoring: more and more Indian companies establish subsidiaries in other Asian developing countries (e.g. software development) to be closer to their clients; this also helps to overcome restrictions in movement of persons, which is often important for the ICT industry as staff has to move between home and client locations.



Figure 17: India-based IT services providers, export revenue by corporate characteristic (2005) (US$ billion)
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Special Feature : ICT and IPR shifting their focus to developing ICT services, aiming to create higher skilled jobs and developing higher value-added products. Others that are starting to develop their ICT industry are also often focusing on ICT services, taking advantage of local language skills, geographic location and a well educated workforce. Similar to the ICT manufacturing industries, policy makers in these countries are including the development of ICT services in their national ICT strategies and plans. Often, such policies are best designed and implemented in close dialogue with other stakeholders, particularly the concerned businesses. For example, a close cooperation between public and private sectors has been key to successes in the ICT industry in such countries as the Republic of Korea and India. As mentioned in the previous section, the Indian Government has made an effort to involve private industry associations in its policy formulation related to the development of the domestic ICT sector. A key factor in India’s performance in the ICT services sector has been its relatively strong ICT skilled labour force. The strong ICT skills will also help increase productivity in other manufacturing sectors and develop new high value-added products. It is expected that India will develop more sophisticated manufacturing products in the years to come and develop knowledge-intensive activities.13 The Government is making an effort to support the production of quality manpower through a number of initiatives and reforms to improve the overall tertiary-level education system. The promotion and support of the domestic ICT sector has been an important element in the Government’s national ICT plan and it has put in place a number of initiatives in this regard. For example, the number of Software Technology parks of India (STPI) has increased to 47, spread all over the country; as a member of the WTO ITA, tariffs on all ICT goods have been eliminated in 2005; and infrastructure facilities for the ICT sector, in particular to promote the BPO industry are planned for all major cities in the country.8 The tele-
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com sector has experienced a continuous opening up to competition (in particular, the mobile service), which has contributed significantly to a reduction in communication tariffs. China will continue to grow in ICT supply; its ICT industry is still low-cost manufacturing, often relying on imports of intermediate inputs, but it will gradually shift to ICT-enabled services and move up the value chain. The Chinese Government is encouraging the development of capacity in ICT services, which so far has taken a small share in the economy, especially compared to India. China’s offshoring is more focused on industry-specific R&D activities and less languagebased back office services or call centres like India.
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Footnotes a. The definition used by the country is not the same as the OECD ICT sector definition; for example, India does not include telecommunication services, but it includes business process outsourcing services (such as those in accounting, medical services, financial services). b. Contrary to ICT goods, trade in ICT services is more difficult to capture. An OECD definition of ICT services based on the Central Product Classification (CPC) Ver. 2 (2007) was agreed in 2006 (OECD, 2007b). However, the CPC classification is not used to capture trade in services statistics, which are mainly estimated using the IMF’s BOP classification. The latter is rather broad and does not identify ICT services. Therefore, UNCTAD has been using the concept of ICT-enabled services to analyse 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 services, insurance services, financial services, computer and information services, royalties and license fees, other business services and personal, cultural and recreational services.14. c. Definition of international sourcing: The total or partial movement of business functions (core or support business functions) currently performed in-house or currently domestically sourced by the resident



Special Feature : ICT and IPR enterprise to either non-affiliated (external suppliers) or affiliated enterprises located abroad. Exemptions: Movement of business functions (core or support business functions) abroad without reducing activity and/or jobs in the enterprise concerned (if you set up a new production line abroad without reductions, even if you could have set up the line also in the compiling counNote:



try); temporary subcontracting abroad (one year limit could be used) (Statistics Denmark, 2007). d. “Is China the New Centre for Offshoring of IT and ICT-enabled Services? ”. OECD, 29 March 2007. e. OECD 2006a6, p. 151. f. IDC Press release, 3 July 2007, available at http://www.idc.com/get doc.jsp?containerId=prSG20768 607.
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In a year that saw a record number of filings under the World Intellectual Property Organization (WIPO) Patent Cooperation Treaty (PCT), the cornerstone of the international patent system, inventors from the Republic of Korea (4th place) and China (7th) consolidated their top ten position in 2007, along with the USA (1st) , Japan (2nd), Germany (3rd), France (5th), the UK (6th), The Netherlands (8th), Switzerland (9th) and Sweden (10th). In total, a record 156,100 applications were filed in 2007, representing a 4.7% rate of growth over the previous year. For the fourth year running, the most notable growth rates came from countries in north-east Asia, which accounted for over a quarter (25.8%) of all international applications under the PCT. The Republic of Korea, which experienced 18.8% growth in 2007 as compared to 2006, overtook France to become the 4th biggest country of origin of PCT filings, and applicants from China, whose use grew by 38.1%, dislodged the Netherlands to take the position of 7th largest country of origin. With more than 52,000 PCT applications, inventors and industry from the USA represented 33.5% (a 2.6% increase over 2006) of all applications in 2007. Applicants from Japan, who unseated their German counterparts in 2003 for the number two spot, maintained their second place position with 17.8% of the total number of applications, representing a 2.6% increase over 2006. Inventors and industry from Germany held third position with 11.6% of all applications in 2007, representing an 8.4% increase, followed by users in the Republic of Korea (4.5% of all applications and an 18.8% increase) and France (4.1% of all applications and a 2.1% increase). Of the fifteen top filing countries, China achieved double-digit growth (7th highest filer, with a growth rate of 38.1% in 2007). Among other countries to register double-digit growth in 2007 were Brazil (15.3%), Malaysia (71.7%), Singapore (13.9%) and Turkey (10%). Top applicants The year 2007 saw some changes in the list of top users of the PCT system. Matsushita of Japan moved into 1st place (2,100 applications published in 2007), overtaking the Dutch multinational Philips Electronics N.V. (2,041 applications published in 2007). Siemens (Germany, 1,644) retained 3rd place. Huawei Technologies of China moved up 9 places to become the 4th largest applicant with 1,365 applications published in 2007. These were followed by Bosch (Germany, 1,146), Toyota (Japan, 997), Qualcomm (USA, 974), Microsoft, which jumped 38 places to 8th place (USA, 845), Motorola (USA, 824) and Nokia (Finland, 822). Among the 20 top filing companies, six were from the USA, six from Japan and three from Germany. Fields of technology The largest proportion of PCT applications published in 2007 related to the telecommunications (10.5%), information technology (10.1%) and pharmaceuticals (9.3%) sectors. The fastest growing technology areas are nuclear engineering (24.5% increase) and telecommunications (15.5%). The main fields of technology in which PCT applications were published in 2007 are broken down according to the International Patent Classification (IPC) - a classification system designed to facilitate the retrieval of technical information found in patent documents. Developing countries WIPO continued to receive international patent applications from developing countries in 2007. The largest number of applications received came from the Republic of Korea (7,061) and China (5,456) followed by India (686), South Africa (390), Brazil (384), Mexico (173), Malaysia (103), Egypt (41), Saudi Arabia (35) and Colombia (31). Developing countries make up 78% of the membership of the PCT, representing 108 of the 138 countries that have signed up to the treaty to date. Other developments Applicants are increasingly submitting their international applications electronically. In 2007, more than half (53%) of the applications received were filed electronically. A further 15% were filed using PCT-EASY software (electronic bibliographic data with the patent specification on paper). The remaining 32% were filed entirely on paper. Approximately 5.6% - some 8,700 international applications - of all PCT applications in 2007 were filed directly with the WIPO PCT Receiving Office. Applicants, who so wish, may file their international applications directly with the WIPO PCT receiving office in Geneva rather than through the intermediary of a national or regional IP office. Through the application of information technologies and the outsourcing of certain functions, for example, in the field of translation, WIPO has augmented productivity levels in PCT operations. All PCT applications are now scanned on receipt at WIPO and processed electronically. For more information, contact: Media Relations & Public Affairs Section, World Intellectual Property Organization Tel: (+41-22) 338 8161 or 338 95 47; E-mail: [email protected]; Web: http://www.wipo.int
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