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Abstract
By summarizing research literature in both international sources and Chinese 
local journals on the information technology (IT) industries, and comparing the 
progress and development between China and India, this chapter provides a pic-
ture of the development patterns and their similarities and differences in the IT 
industries in the two countries. There are two kinds of IT industries, namely, hard-
ware-based IT (primarily manufacturing and strongly protected by IP, especially 
patents) and software-based IT (primarily service, either separate or combined 
with manufacturing sectors, partially protected by the patent system), while 
Chinese firms are well developed in the first, Indian firms specialize in the second. 
In addition, the industrial culture (training system and language used, etc.) and 
organizational structure embedded in the industries provide unique advantages to 
Indian firms, making them internationally competitive but less so in the domestic 
market. In contrast, Chinese companies are developing faster in the domestic mar-
ket and comparatively weak internationally. Throughout the chapter, a 2×2 situa-
tion is analyzed to contrast differences in terms of manufacturing vs. service, and 
of upstream sectors (industrial market) vs. downstream sectors (consumer mar-
ket), with particular focus on IT software industries and on finding explanations 
for different IP functions in the two countries: IP functions in IT industry may be 
comparable with the pharmaceutical industry in China; however, this function is 
totally different from the situation in the pharmaceutical sector in India.
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1  Introduction

China established a new republic and India became independent during the 1940s. 
Both countries are the most populous in the world; they implemented significant 
economic reforms during the 1970s and 1980s and achieved great success. According 
to the World Bank,1 China’s economic development measured by GDP was 
US$59.2 billion in 1960 and US$1.09 trillion in 2015, while the Indian GDP was 
US$37.7 billion in 1960 and US$0.21 trillion in 2015, representing 18.4 times and 
5.6 times growth, respectively. According to the World Economic Forum (WEF) 
annual report2 on global competitiveness between 2016 and 2017, China was ranked 
at the 28th position for three consecutive years, while India’s position improved from 
the 55th in 2015 to the 39th in 2016. In terms of commodity and service export ratio 
to GDP from 1992 to 2013, China’s ratio grew from 19.5% to 20.6%,3 while India’s 
grew from 9% to 28.1%. Service exports have increased significantly in India.

There are strong connections and similarities between China and India on many 
fronts, such as historical exchange, geographical proximity, and similar population 
size and economic development level. However, on the other hand, there are also 
dissimilarities and strong competition between the two countries, commonly known 
as competition between the “Dragon and Elephant,” especially in their IT industries. 
This chapter aims to answer the following two research questions:

 1. What are the differences between China and India in the development of their IT 
industries and also in terms of IP?

 2. What are the explanations for such differences between the two countries in their 
IT industries, particularly in the IT software sectors?

2  Economic Development Patterns and Characteristics 
in General

2.1  Development Patterns

Shi (2010)4 summarized the economic development patterns of China and India as 
follows:

• Most industrial countries develop through the following stages: agricultural → 
light industries (or consumer industries) → heavy industries → high-tech  industries 
→ IT-oriented industries. China is developing through the traditional route but with 

1 State Statistical Bureau, International Statistical Yearbook 2015 (Chinese version) [DB/OL].
2 https://www.weforum.org/reports/the-global-competitiveness-report-2016-2017-1
3 Chen, P., 2007. Study on Clusters of Information Technology Sectors in Bangalore in India (in 
Chinese). Commercial Report, 11, pp. 125–128.
4 Shi, Y., 2010. Nature of Indian Pattern and Its Impact on Chinese Economic Development (in 
Chinese). Economic Development in SEZ (Special Economic Zone), 03, pp. 86–87.
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faster speed than other industrialized countries, while India is developing from an 
agricultural economy directly to service-oriented industrial status.

• The market mechanism under the Chinese system emphasizes stronger govern-
ment orientation, leading to larger-scale infrastructure rollout and manufacturing 
industries as leading sectors. China has a high domestic saving rate and phenom-
enal foreign reserves through international trade.

• The market mechanism under Indian system could be described as domestic- 
consumer- oriented rather than investment-oriented, driven by local market 
demand rather than by exports, a fairly weak manufacturing sector, a dominant 
service sector, and a stronger software exports. It is therefore a dual economy, in 
which both tech-intensive high-tech and labor-intensive low-tech sectors exist, 
especially in IT industries.

2.2  Economic Development Characteristics

The economic development characteristics in the two countries can be summarized 
in the following table (Table 1).

In terms of growth pattern, according to Chen (2014)5, India’s economy has 
structural factors conducive to high growth, which has been surging during the past 
10 years. Therefore, India too is on a fast growth trajectory. Conversely, China’s 
development route is approaching a turning point – i.e., transforming from the exist-
ing quantitative-scale-based fast growth to qualitative-innovation-based growth, the 
success of which is dependent upon economic, social, and political factors.

Regarding IT industries, both countries have achieved tremendous progress, with 
Indian companies outperforming their Chinese counterparts by a fairly large vol-
ume. According to United Nations Conference on Trade and Development 
(UNCTAD),6 in China computer and IT service exports experienced an increase of 
32 times, from US$0.46 billion in 2001 to US$15.4 billion in 2013, while Indian 
computer and IT service exports experienced an increase of 82 times, from 
US$5.9 billion in 2001 to US$495.2 billion in 2013.

2.3  Identifying and Explaining Similarities and Differences

Pye et al. (2006)7 did a multi-angle comparative study, which indicates that the simi-
larities between the two countries are more significant than the differences. However, 
Zhao (2008)8 indicates that it is difficult to fully assess the real differences and 

5 Chen Y.  TMT Industry-Trans-Boundary Integration of Traditional Industries: Accelerated 
Economic Transformation, Rising Cross-Border Integration Model. Shanghai: Qilu Securities 
Research Institute, 2014.
6 UNCTAD conference database [DB/OL] http://unctadstat.unctad.org/EN/, 2016.
7 Pye L W, et al., 2006. Asia’s Giants: Comparing China and India. Foreign Affairs, (5), pp. 177.
8 Zhao, J., 2008. Rational Thinking on Comparative Study on Economic Development between 
China and India (in Chinese). Journal of South East Asia Research, (3), pp. 32–36.
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judge which progress pattern is better from an economic development research per-
spective, and it appears that a more meaningful way for both countries to better 
achieve their goals is to learn from each other. In addition, regarding important driv-
ing forces, there are other studies emphasizing the differences between the two 
economies. Huang and Khanna (2003)9 reported that the Chinese economy has pri-
marily developed through foreign direct investment (FDI), rather than through 
domestic private investment, which is very different from the Indian case. The 
Indian economy developed primarily through local companies’ market power. 
Besides, the local banking system is more efficient in India. Therefore, local entre-
preneurs can develop with the help of an efficient banking system and related capital 
markets. This market-based strength might be so competitive that India may outper-
form the Chinese economy. Research by Farrell et  al. (2004)10 indicates that the 
Chinese economy is driven primarily by the manufacturing sector, with support 
from a higher rate of bank savings, larger-scale investment in fundamental facilities, 
and FDI, while India is lagging behind China in economic reform, national savings, 
and FDI, as well as facilities construction; however, India can attract foreign capital 
in the long run, based on its free and loosely controlled private business sector.

Quan (2006)11 and Li (2006)12 opine that the Indian economy may follow a 
greener type of development route, without too much government intervention, 
based on local intellectual and financial resources, and software-backed service 
industries; conversely, the growth of the Chinese economy is expected to happen 
under more direct and significant government intervention and a manufacturing- 
industry- backed system, which might be less dynamic and competitive in a micro- 
level business world. Shi (2007)13 points out that the economic growth path of India 
is consumption-based, in which the government has less control, while China’s eco-
nomic growth involves a more investment-based and stronger government-oriented 
development path.

To explain the differences between the two countries,14 a number of studies strive 
to provide some clues. For example, differences might be attributed to industrial 
restructuring and its evolution and be explained in terms of historical change and 
economic policy tools used in the two countries, which have strong influence on 
their economic reforms (Rahman and Andreu 2006)15. Difference in the governance 

9 Huang Y. and Khanna T., 2003. Can India Overtake China. Foreign Policy, (137), pp. 74.
10 Farrell D. et  al., 2004. China and India, pp. The race to growth. The McKinsey Quarterly, 
pp. 110–11.
11 Quan H., 2006. Comparative Study on Economic Development Mode between China and India – 
“World Factory” and “World Office” (in Chinese) Scientific Decision (12), pp. 34–36.
12 Li, M., 2006. The Different Development Path – Comparative Study between China and India (in 
Chinese). Journal of HU BEI Inst. Of Engineering, 26(4), pp. 28–31.
13 Shi, L., 2007. The Dragon and Elephant – Comparative Study on Pattern of Economic Growth 
between China and India (in Chinese). China Statistic Journal, (1), pp. 22–23.
14 Chen, J.D and Chen, J. Z., 2005. Comparative Study on Pattern of Economic Development and 
Transformation between China and India (in Chinese). South Asian Research Quarterly, (2), 
pp. 7–15.
15 Rahman R.D and Andreu J.M., 2006. China and India: Towards Global Economic Supremacy? 
Academic Foundation.
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environment and conditions in the initial stage of development can also be impor-
tant (Hua 2006)16, primarily shown through market mechanism transformation, eco-
nomic openness, and ways of economic growth. Differences in the choice of 
economic development paradigms (Shen and Sheng 2009)17, in the social systems 
and ways of related economic reforms (Zhang and Gu 2009; Yang 2011)18,19, and in 
timing of the economic reform and international environment can also be decisive 
(Zhou 2016)20.

In sum, the dichotomy of software vs. hardware21 can provide key concepts for 
understanding the differences in the two countries:22

• “Software” problems in China: less efficient market mechanisms during eco-
nomic reform, including less efficient market regulation, a less efficient financial 
system, weak social integrity, and so on. Stronger government intervention, less 
space for private companies, and less efficient governance of fair market 
operation

• “Hardware” problems in India: less developed infrastructure, insufficient trans-
portation highways, less developed urban facilities, etc.

3  IT Industries: Two Kinds of Technical and Business 
Sectors

Before discussing IT industry, there are a number of conceptual or definition issues 
to be addressed first. Such conceptual work is mainly related to the understanding 
of the technological nature (manufacturing or service related) and business nature 

16 Hua, M., 2006. Comparative Study on Pattern of Economic Development between China and 
India – Similar Principle but Different Methodologies (in Chinese). Journal of FU DAN Academic 
(Social Science Edition), (6), pp. 36–50.
17 Shen, K.Y. and Sheng, W., 2009. China and India: Thinking of Economic Reform and 
Development (in Chinese). Guang Dong Social Science, 1, pp. 19–25.
18 Yang, Y. S., 2011. How to Explain Differences in Economic Growth between China and India – 
Review from Perspective of Systematic Change (in Chinese). Economic Theories and Economic 
Management, (5), pp. 82–89.
19 Yang, Y. S., 2011. How to Explain Differences in Economic Growth between China and India – 
Review from Perspective of Systematic Change (in Chinese). Economic Theories and Economic 
Management, (5), pp. 82–89.
20 Zhou, X., 2016. Comparative Study on Pattern of Development between China d India (in 
Chinese) Commercial Report, (27), 206.
21 Please notice that so-called software and hardware are not the same terminology used in IT sec-
tors, but rather more general as terms for indicating social relationship-based working communi-
ties as “software,” and for indicating embedded technology and engineering capitals/equipment or 
working facilities as “hardware,” and may also more generally for indicating tangible output-based 
facilities, such as transportation highway, or industrial fixed assets.
22 Zhang, Y.T. and Yang, W.W., 2012. Study on Nature of Industrial Structure in Indian Economy 
(in Chinese). South Asian Research Quarterly, 2, pp. 50–56, 111.
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77

Table 2 OECD classification of IT industry

Sub-sectors Code Sub-sectors
Manufacturing 3000 Office machines, accounting, and computing devices

3130 Insulating circuits and cables
3210 Electronic tubes, kinescopes, and other electronic components
3220 Televisions, radios, radio transmitters, line telephone and telegraph 

equipment, etc.
3230 Television receivers, radio receivers, video and audio recording and 

playing devices and other equipment
3312 Measuring, monitoring, testing, and navigating devices and their 

accessories, other than industrial manufacturing devices
3313 Industrial manufacturing equipment

Service 5150 Wholesale of machines, mechanical equipment, and materials
6420 Telecommunication
7123 Renting of office machines and other related devices

72 Computers and related activities

(local or outsourcing market), which may further explain IP functions in the 
industries.

According to Yu and Yuan (2012)23, there are different ways of classifying IT 
industry, for example, North American Industrial Classification System, NAICS 
(2012) and OECD (2007). Of great importance is the classification of the industries 
in the manufacturing and services sectors (Table 2).

In fact, the IT service sector includes software development, information system 
integration, integrated circuit design, etc.; and it can also be classified based on 
organizational structures, such as IT consultancy, system integrators, vertical inte-
gration organizations, contracted software developers, management service, busi-
ness outsourcing firms, etc. (Wang et al. 2014).

Generally speaking, for an analytical framework on IT industries, there is clearly 
a 2 × 2 pattern which could be applied to this study.

The First “2”: Manufacturing vs. Service

There are clearly manufacturing sectors under the IT industry-producing equip-
ment or devices, i.e., hardware, which are needed for IT services. On the other hand, 
there are clearly also service sectors under the IT industry which connect certain 
networks or software to customers in either the industrial or consumer market.

The Second “2”: Industrial vs. Consumer Market

For IT hardware industry, particularly service/software development sector, there 
are also two other layers, one for industrial buyers in intra- or interindustrial service 

23 Yu, C.H and Yuan, Q.J., 2012. Classification and Evolution of Information Technology and 
Communication in International Standard Industrial Classification System (in Chinese). Statistics 
and Decisions, 06, pp. 12–15.

Information Technology Industry in China
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or connections, such as software of Enterprise Resource Planning II (ERP II),24 or 
accounting software, and another layer for the consumer market, which could range 
from individual communication networks to software for education and computer 
games.

It should be noted that in the case of comparing Chinese IT industry with Indian 
IT industries in terms of global value chain, domestic and international markets 
need to be further specified, as companies in the two countries can perform highly 
differently in domestic and international markets in both 2 × 2 situations.

4  Comparing the Two Countries

According to a report by the WEF in 2010, in the ranking list in worldwide IT sec-
tors during 2004 and 2005, India fared slightly better than China, with two positions 
ahead: China’s position was upgraded from its previous 51 to 41, while India was 
upgraded from 43 to 39. This ranking is composed of three parts, IT environment 
(further divided into another three, market environment, government policy orienta-
tion, and infrastructure), IT current stature, and IT adoption rate (again split into a 
further three, individual, commerce, and government).

In addition, financial data of IT service companies of China and India can be 
collected to contrast the two countries (Table 3).

In the international market, Indian firms are more competitive than their Chinese 
counterparts. This is reflected in the collaborative partners of IT software companies 
in each country. According to study by Wang and others (2014),25 Chinese IT ser-
vice firms collaborated more with local IT manufacturing firms or hardware compa-
nies (about 62% of the investigated companies), while Indian firms only accounted 
for 2.9% among the investigated firms; furthermore, in terms of overseas collabora-
tions, Indian firms closely collaborated with larger multinational software compa-
nies such as Oracle and SAP, while Chinese firms were highly linked with larger IT 
hardware multinational enterprises, such as Motorola, Panasonic, and Microsoft, 
which clearly explains the software-oriented nature of Indian companies and 

24 ERP II is a concept initiated by an American consulting company – Gartner Group – based on 
ERP. According to the company, this concept is to support and optimize companies’ internal and 
external relation, particularly their operation and accounting procedure, in order to create better 
value for customers and shareholders. The ERP II is a system combined with operation and strate-
gic planning in particular sectors, during which computer software is used as supporting tool and 
embedded elements for the system.
25 Wang et al. (2014) did an IT service networking study and found that Chinese and Indian firms 
collaborated with different types of partners, e.g., while Chinese firms collaborated more with their 
domestic partners, Indian IT service firms more actively collaborated with a wider range of part-
ners, particularly overseas partners. The larger ratio of collaboration with local manufacturing 
companies in Chinese firms’ case is also highly meaningful, showing that Indian firms are much 
less connected with IT hardware companies in both domestic and overseas firms. See Wang, Jian/
Kouassi, Dazi Conet Theodore/Liu, Huixia/Wu, Zhongsheng/Wu, Qiong, Analysis on Network of 
IT Service Innovation System: A Comparative Study between China and India, <Science and 
Technology Progress and Policy> (In Chinese), Vol 31, No. 4, 2014.

X. Chen et al.
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Fig. 1 Different position of Chinese and Indian IT companies. (Note: HW hardware, SW 
software)

hardware-oriented nature of Chinese firms. Fairly larger typical multinational enter-
prises (MNEs) in the IT software sector invested in India, especially in R&D cen-
ters, such as IBM with 6 billion US dollar in 3 years, Intel with more than 1 billion 
US dollar, Cisco with 1.1 billion US dollar, Microsoft with 1.7 billion US dollar, 
etc.26

Chinese companies have been falling behind their Indian counterparts by far in 
terms of international segmentation, sector profit margins, and particularly on 
macro-level international trade surplus since late 1990s. While Indian companies’ 
software export ratio was only 4% in 1998, this increased to 22% in 2011, and the 
profit gains on IT service by Indian firms were even 90% greater than the total ser-
vice export from India.

Based on the 2 × 2 investigation framework, an explanation model is designed to 
summarize the major differences between Chinese and Indian IT companies, as 
shown in Fig. 1.

The Y axis represents the development character of the IT industries in manufac-
turing as well as in service. This may involve two types of sub-sectors, namely, IT 
service and software only and IT hardware manufacturing only. Further investiga-
tion may focus on areas where IT hardware and software merge together, such as the 
popular field of AI (artificial intelligence). Here we would rather focus only on 
separate fields. The X axis, on the other hand, represents the range of the product 
market, which includes industrial market and the consumer market. Clearly, Chinese 
IT firms are more competitive than Indian firms in hardware manufacturing, but 
focus more on the consumer market, with comparatively thinner profit margins, 
while Indian firms are more competitive than Chinese firms in software industrial 
sectors, and particularly in industrial and consumer markets, and have higher or 

26 Saeed Khan, Recession and India Impact of Recession on Indian IT Industry [EB/OL], http://
ssrn.com/abstract=1506961, 2010-04-16.
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larger profit margin. However, companies in both countries may have difficulties in 
competing in higher-value-added sections in both the IT hardware and software sec-
tors with companies in more economically advanced countries such as North 
American and Western European countries.

Indian companies are highly competitive in the software sector in the interna-
tional market and in mostly higher-value-added market segments, while Chinese 
software firms are competitive only in the domestic market. On the other hand, 
Chinese manufacturing companies are highly competitive in the international mar-
ket on IT hardware products and in mostly mid- and lower-end market segments. 
However, connections from low- and mid-end manufacturing IT devices and equip-
ment sectors to mid- and high-end service sectors in China do exist, implying fur-
ther developmental strength to improve both sectors. It is the same situation in 
China’s electric vehicle market, with many multinational corporations dominating 
the high-end market segments, such as Volkswagen, Toyota, Tesla, and BMW (see 
Chap. 17). However, in the case of Indian companies, there are clear disconnections 
between local manufacturing companies and IT software and service companies, 
which are also emphasized by Biswajit Dhar and Reji Joseph in Chap. 5. There are 
disconnections between manufacturing and design capabilities in India as well. 
Therefore, Chinese companies may combine increasingly updated manufacturing 
with relevant service sectors, while Indian companies may have to develop different 
paths and related markets for connecting software with hardware production in 
domestic manufacturing industries.

4.1  Government Policies on IT Industries

Although governments of both countries have IT industry policies, their individual 
choices are different.

4.1.1  China
China is more focused on applications of IT technologies in industries, especially 
telecommunications, and considers the software sector to be affiliated to those 
application fields. Another feature of Chinese economic development is the rollout 
of high-tech zones or parks. Since 1991, the so-called High-Tech Industrial 
Development Zones have made great progress. The number of High-Tech Industrial 
Development Zones approved by the State Council reached 156 in 2017, while the 
National Independent Innovation Demonstration Zones built by the High-Tech 
Industrial Development Zones has increased to 17. The total GDP value of the 
High-Tech Industrial Development Zones was reported as RMB 8.77 trillion yuan, 
accounting for 11.8% of China’s GDP and for 18.6% of the total export of trade and 
services. Some 126,000 overseas returnees, 67,000 permanent residents, and 18,000 
foreign experts have been reported to be working in those zones.27

27 http://news.sciencenet.cn/htmlnews/2017/12/397289.shtm
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Among 54 of the first group of such high-tech zones approved during the mid- 
1990s, the Xi’an High-Tech Industries Development Zone has been one of the most 
successful, especially in terms of mechanical, electronic, and software sectors, and 
naturally, together with other related zones for comprehensive innovation reforms, 
such as Free Trade Pilot Zones. According to the evaluation by the Ministry of 
Science and Technology in 2016, the Xi’an High-Tech Industries Development 
Zone is in the third place in high-tech knowledge creation and technological innova-
tion and the fourth in sustainable development in China.28

Regarding software industries in Xi’an, more than 50,000 enterprises have been 
registered. In 2017, the total operating income reached RMB 1.45 trillion yuan, with 
a total foreign trade value of more than RMB 200 billion yuan. Nowadays, the soft-
ware park (entitled New Software Town) in Xi’an acts as one of the four pillar indus-
tries (viz., information, advanced manufacturing, biomedicine and modern service 
industry) and is in fact the leader of the “Star Software Towns.”29

Furthermore, the strength of the Xi’an Software Park is in the joint development 
of the software and information services industry with the cultural creativity indus-
try of Xi’an High-Tech Zone. In 2017, the total income of the Xi’an High-Tech 
Industries Development Zone in software and information services has reached 
RMB 240 billion yuan, with an average growth rate of 20%. The exports realized a 
total amount of 1.446 billion US dollars, with annual average growth of 41%.

The development of Xi’an High-Tech Zone and Software Park has mainly ben-
efited from the continual supply of talented software programmers. By 2017, there 
were 180,000 people working in the software and information services industry, 
with an annual addition of more than 10,000, among which over 65% are fresh col-
lege graduates.30

4.1.2  India
India is more focused on software as a priority or leading sector for other IT sectors, 
which may be easier to connect further with traditional industries. On the other 
hand, a study by Xu et al. (2010)31 indicates that there is a “satellite” style of high- 
tech surrounding cities in India. Such selectively developed “satellite economies” 
(such as Bangalore, New Delhi, Mumbai, and Hyderabad) might be too narrow for 
deepening national economic development. On the other hand, this knowledge- 
intensive and service-industry-oriented development mode may possess structural 
advantages for the international market, yet may suffer from less active local market 
demand.

28 www.xinhuanet.com/chanye/2016-08-10/c_1119366106.htm
29 Star Software Town is a special name for those software parks in China with better performance. 
According to authors’ visit and interview with Xi’an High-Tech Zone Software Park in 2018. Also 
refer to https://baike.baidu.com/item/西安软件新城/7707267
30 https://baike.baidu.com/item/西安高新区软件园/16916451?fr=aladdin, also http://tech.hexun.
com/2014-10-29/169824715.html
31 Xu, J.W. et al., 2010. Advantages, Innovations, and Breakthrough in Value Chain – Cases from 
Software Industries in Ireland and India (in Chinese). Economic Geography, 02, pp. 193–199.
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Comparatively speaking, Indian policy on IT industries has been much more 
encouraging domestic IT firms than Chinese policy, which can be shown in the fol-
lowing aspects (Hao and Song 2004):32

 – Larger tax deduction: according to related policy of the Indian Ministry of 
Information Industries in 2003, companies with 100% software exports would 
have 100% tax deduction or zero tax for any company as long as it exported 
exclusively software till 2010.

 – Larger benefit for overseas companies: foreign software companies can invest in 
India with 100% shares if they have software export operations.

 – Larger import tax deduction: 216 different products related to IT industries could 
be imported without tax.

These aggressive policies toward the IT industry (particularly on the software 
sector) might be attributable to accumulated experiences of Indian firms in the inter-
national market, due to India’s earlier entry (about 1997) into the Information 
Technology Agreement (ITA) (6 years earlier than China).33

4.2  Comparative Advantages of Chinese IT Companies

By using a logistic model on an S curve (technology life cycle theories), based on 
US Patent and Trademark Office (USTPO) data (competitive patent volume), Liu, 
F.C. et al. (2014)34 conducted a comparative study in relation to G7 countries and 
with China, for nine sub-industries in IT: three sectors in mature stage, namely, (1) 
mobile communication and remote information processing, (2) integrated circuits, 
and (3) intelligent robot; three sectors in growing stage, namely, (4) radio-frequency 
identification (RFID) and sensor network, (5) wideband and home use network, and 
(6) computer software; and three other sectors, namely, (7) digital TV and broad-
casting, (8) panel display, and (9) personal computer (PC).

The research provides important findings on technology characters in those nine 
sub-industries by evaluating patent saturation level: both USA and China are in a 
comprehensive progress modes on most of the nine sub-industries in IT sectors. 
However, the development stages are different; the USA is developing in a fast 
growing pace in almost all sectors, particularly in six of those nine sub-industries, 

32 Hao/Sumin/Song/Lin, 2004, A comparative study of China’s and India’s IT industry policies and 
commitments. International Business  – Journal of Foreign Economic and Trade University (in 
Chinese), No. 4, 2004.
33 ITA is a multilateral agreement under World Trade Organization (WTO), effective since 1997. 
The agreement involves more than 200 different products classified into six categories (viz., com-
puter, telecommunication products, semiconductor, devices for manufacturing semiconductors, 
software, and scientific instruments). China became the 43rd member of the ITA on April 24, 2003.
34 Liu, F.C. et al., 2014. Comparative Study on Technology Development Trajectory among G7 
countries and China – Patent Analysis with USTPO data. (in Chinese), China Soft Science, 09, 
pp. 22–33.
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i.e., (1), (2), (4), (5), (6), and (7), while China is developing in a fast growing pace 
in sub-industries (3), (4), (6), (7), (8), and (9) (refer to the footnotes). This shows 
that China is on a growing development route on typical sectors in IT industries.

What are the comparative advantages of the Chinese IT companies? According 
to a study by Li and Zhong (2013)35, which surveyed 15 countries:36

• Both China and India belong to the second group among the 15 sample countries, 
including Canada, Japan, and Singapore, with better capability for industrial 
growth. In terms of overall capacity measure (mainly the value-added production 
in IT against the total value-added production in second or third industries,37 
trade contribution, and human resource structures), China has a slightly higher 
capacity than India (there is only about 1% difference), while in terms of IT 
investment strength (investment to total national income), India has a better score 
than China (there is a about 29% difference).

• In terms of mobile phone popularity rate, security on Internet servers, Internet 
popularity rate, etc., China’s scores are much lower than India (about 50% 
lower). However, if measured by annual mobile phone communication time per 
person, China is much higher than India, which indicates that the consumption 
capacity is larger in China and may also imply higher potential of the IT market 
in China. Patenting volume in IT is much larger in China, when compared with 
other manufacturing sectors, even with pharmaceutical industries.

Research by Zuo and Chou (2003)38 answers why Chinese companies are not 
performing as well as Indian companies, although the infrastructure for IT industry 
is much more well established in China than in India due to larger demand in the 
Chinese domestic markets (both industrial and consumer) for the computer software 
industry:

• On average, the firm size in the Chinese software industry is smaller than that of 
Indian companies. Most Chinese software companies are start-ups. Even larger 
software companies are not so efficient if compared with Indian companies.

• In terms of production output efficiency, productivity in Indian firms was higher 
on average (US$10,000 more per person than the level in Chinese firms).

• Human resources: staff turnover is higher (10%) in Indian firms than in Chinese 
firms. However, low-end labor power cost is higher in Chinese firms than in 

35 Li, H.C. and Zhong, W.R., 2013. Evaluation of Development Capabilities in IT Industries in 
China (in Chinese). Science and Technology Management, 06, pp. 119–125.
36 According to Li and Zhong (2013), the evaluation framework is primarily composed of three 
groups of indicators, namely, IT facilities and operation, ICT production performance, and poten-
tiality of ICT further progress.
37 According to rather traditional industrial classification, the second industries involve manufac-
turing sectors, while the third industries are related to service sectors, both of which may be rele-
vant to IT industries.
38 Zuo, D.X. and Chou, X.Y., 2003. Export Strategies in Indian Software Industries and their 
Implications to Chinese Firms (in Chinese). Managerial Operation and Management, 04, 
pp. 50–52.
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Indian firms. Since there is greater blue-collar labor supply in India, Indian firms 
can continue to compete in the world market over a longer period of time.

4.3  Comparative Advantages of Indian IT Companies

4.3.1  Strengths
Indian software companies are indeed much stronger in the international market. 
Based on three measures from the World Bank on export scale, quality, and cost, 
India’s software industry ranks higher than China. With R&D centers from a num-
ber of famous international IT companies located in the country, India is only sec-
ond to the USA as a software supplier, with 16.7% of the world market share.

In addition, a number of local software companies in India, including TCS, 
Infosys, and Wipro, have already developed as global firms. Most outsourcing ser-
vice companies in India have achieved Capability Maturity Model for Software39 
(CMM5)40 certification, and in a globally operated market, 65% of the CMM5- 
certified companies are located in India. Significant progress of India’s software 
industry can be shown also by the following facts, according to the Nationwide 
Association of Software Service Companies:

 – The Indian software industry’s annual growth rate reached almost 50% during 
the 1990s, much faster than the world average (15%); export volume increased 
from US$4  million in 1980 to US$49.6  billion in 2010, penetrating 91 
countries.

 – almost all large MNEs have service demand for Indian firms, typically more than 
400 Fortune 500 MNEs order related software products from Indian firms each 
year.

 – Production and export volume rank within the top 5 in the world, and one of the 
top 5 software companies in the world is an Indian company.

As is mentioned later in Chap. 5, the outcomes of foreign direct investment (FDI) 
in R&D are significant in Indian IT industry. Hundreds of companies have invested 
in FDI in R&D in India, certainly it will bring opportunities for Indian domestic IT 
industry, however, with stronger IP power dominated by overseas firms.

The service sector in the IT industry in India is especially important. By applying 
trade (import and export) data on computer and information services in China and 
India, between 2005 and 2013, Guo and Zhang (2015)41 conducted a series of studies 

39 CMM (SW-CMM) is a measurement model for degree of operation functions of software orga-
nizations (usually such functions include definition range, operational effectiveness, etc.). The key 
role of CMM is to monitor software development as a procedure, controlling its quality through 
such procedure-based examination. In this way, the quality control via procedure could be more 
scientific and standardized.
40 CMM5 indicates five key functions of the system, namely, optimizing, defect prevention, tech-
nology reformation management, and process reformation management.
41 Guo X., Zhang X., 2015. Comparing the Competitive Power of China-India’s Computer and 
Information Services Trade. Business Economics, 11, 92–94.
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combining RCA (Reveal Comparative Advantage), TC (Trade Competitive, 
expressed as trade volume (trade exports + trade imports)/GDP (TIS (Tes + Tis)/
GDP), an international openness index, and MS (market share), as a synthetic form 
of competitiveness evaluation framework to compare China and India. The study 
provides important conclusions: China is far behind India in the computer and IT 
services industries in both a single competitive index and synthetic competitive mea-
sures. Innovation strength in Indian companies can typically be listed as follows:

Besides advantages in language, cost, and readiness-to-serve (as India is 8–12 h 
ahead of the time in the USA, software problems occur in the US market can be 
quickly solved overnight by software companies operating in India), another impor-
tant reason for the faster development of the Indian software industry is the higher 
concentration of the industry. Higher market concentration provides larger compa-
nies with better positioning to control the market and achieve higher margin. In 
contrast, with a lower concentration level, Chinese companies face a narrow domes-
tic market and weakness in the international market.

Pillar industries usually enjoy higher production efficiency and higher growth, 
and such industries will have stronger externality effects on other industries. The 
software industry in India is a sector that already enables other sectors to develop, 
such as telecommunications, education, and others.42

According to a theory by Humphrey and Schmitz (2000),43 the value-added value 
chain in IT industry includes, from lower- toward higher-value-added sections, (1) 
coding, programming, testing, operating, and maintaining, (2) software project 
operating, (3) software package operating, (4) system operating, (5) IT consultancy 
and strategy design, (6) customer demand analysis, and (7) product design. Based 
on the real effect of the development of IT industry in global segmentation, (6) and 
(7) can be highly value-added and are usually controlled by MNEs in North America 
or Europe. Indian firms started from coding/programming via OEM for MNEs and 
developed increasingly as world-level outsourcing suppliers. However, they are still 
in section (2) and moving to section (3) (Zhou 2012).44

4.3.2  Reasons Attributed to Stronger Competitiveness
Surprisingly, there is a paucity of studies on the reasons, positive or negative, for the 
state of the IP industry in China. However, several major reasons have been attrib-
uted for the stronger competitiveness of India’s IT software industry, as follows 
(Huang 2011):45

42 However, the software industry in China is less effective in that role (Wang and Su 2000).
43 Humphrey, J.; Schmitz, H; Governance and Upgrading: Linking Industrial Cluster and Global 
Value Chain [J] IDS Working Paper 120, Brighton: Institute of Development Studies, 2000.
44 Zhou, Daqi, Indian IT development strategies in the post-financial crises era, <World Economic 
Research>, No. 2, 2012.
45 Huang, Li, Yan, Analysis of the role of India software information industry in economic develop-
ment. “South Asia Quarterly” (In Chinese), Vol 147, 2011, No. 4.
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 – Stronger market and policy resources (including local firms and institutions, 
such as IT software export associations) for exports, and correspondingly, stron-
ger demand from international companies via their outsourcing. As discussed in 
Sect. 5.2.3, Chap. 5, the electronics industry benefitted from proactive govern-
ment policies ever since the mid-1980s: the New Electronics Policy (NEP), 
Computer Software Export, and Software Development and Training have facili-
tated the development of the software industry. Therefore, it can be inferred that 
those policy resources played an essential role in Indian software industry.

 – Stronger skilled workforce and just-in-time training system (6 publicly owned 
and nationwide universities and 25 regional colleges on IT for technicians and 
engineers as qualified human resources for the IT software sector in general). In 
fact, other efficient professional training programs and schools in India may play 
even more important roles, not to mention many other training programs arranged 
by larger IT companies themselves. For example, the largest private computer 
training network company, APTECH, owns more than 1000 online training cen-
ters nationwide in India and has maintained an average annual growth of 50% 
(Zhang and Zhang 2014).46 Boundary labor supply could be found in Indian IT 
software sectors. For example, in 2000, Indian employees in this sector were 
only estimated at 284,000, which increased to 2.3 million in 2010, with indirect 
employment of 8.2  million people. According to a report by Electronics and 
Computer Software Export Promotion Council (ESC),47 during 2012–2013, the 
IT service and ITeS (Information Technology Enabled Services) hired more than 
2.97 million specialists and indirectly hired more than 9 million employees.

 – The higher quality of this IT software workforce is also mentioned by Chinese 
researchers in explaining the strength of Indian firms (Lin, 2006).48 According to 
Lin, these might be implied by a number of important facts: as of 2002, almost 
all larger software companies had achieved ISO9000 quality certificates, and 
among the 54 global software companies with CMM5 certificates, 27 were in 
India. Software packages contracted from Indian firms are usually highly trusted 
internationally, due to Indian firms’ 95% satisfactory, on-time completion rate, 
with international qualification.

 – A better and stronger environment for excellent IT software companies to grow 
and develop into world-level enterprises as solution providers to integrate IT 
software into larger international platforms. Tata Consultancy Services, Infosys 
Technologies Ltd., and Wipro Technologies are good examples.

 – A stronger international financing mechanism for Indian IT software companies 
via primarily three channels: overseas direct investment in the IT software sector 
in India, overseas financial investment in India via stock markets, and direct 
financing by Indian companies in overseas markets.

46 Zhang, Tinghai; Zhang, Qingliang, The experience of IT vocational education in India and Its 
Enlightenment to China. China Higher Education (in Chinese), No. 12, 2014.
47 ESC, India’s Overall Exports Scenario[EB/OL](2014-10-29), available at http://www.escindia.
in/index.php/export-scenario/indias-overall-exports.html
48 Lin, Changjie, Software and IT services outsourcing industry and India modernization mode. 
South Asia Research (in Chinese), No. 2, 2006.
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 – A higher level of well-developed IT software science parks in India, which is 
similar to what has been developed in China. The authors in Chap. 5 also men-
tion that the setting up of Software Technology Parks (STPs) have facilitated the 
growth of information technology enabled services (ITES) sector. In our view, 
those science parks are definitely strong supports to boom this industry.

4.3.3  Challenges
The Indian software outsourcing business is dominated by the four biggest IT soft-
ware outsourcing companies (TATA, Infosys, Wipro, and Satyam) (JU 2011),49 with 
almost 60% of buyers from North America. In this case, Indian companies might be 
overly exposed to the international market in the event of big losses, such as the 
2008 financial crisis.50 According to Huang et al. (2014),51 since the outsourcing 
market is fully based on the international market, Indian IT software firms face risks 
and possible obstacles in the future on the following points:

 – Highly limited domestic market demand for the software service industry. 
Although India is the country with the second biggest population in the world, 
and its continuously growing working population has spurred domestic demand 
for many industries – the rising demand for automobiles is one such example 
(see Chap. 18). The lower level of information use and exchange in domestic 
industries limit local market development for the software service. It is estimated 
that contribution of Indian information service to local market was only less than 
60% of total supplies, while India has larger demand for hardware due to lower 
level of IT facilities in India (Huang et al. 2014).

 – Demand for information service is missing, which led to less intermedia product 
input to connecting hardware and software sectors in India. According to 
 macro- level input-output data in India, the intermedia demand in information 
service sector is the lowest if compared with the USA, Japan, and China.

 – Less information facilities support for the IT software industry in India. For 
example, Internet connection users per 100 inhabitants was 12.6 in India com-
pared with 42.3 in China and 81.0 in the USA. Other facility shortage problems 
lie in electricity supplies and less capacity in hardware or device productions for 
IT devices.

49 JU, Zllian, Analysis and forecast of IT outsourcing industry in China and India. China Market 
(in Chinese), Volume 45.
50 In China, the majority of outsourcing software suppliers were rather small, and 60% of buyers 
were from Japan (Japanese software outsourcing volume accounted for only 10% of global vol-
ume, JU 2011). Chinese software companies are primarily driven by the local market.
51 Huang, Yeqing; Quan, Heng; Li, Xiaoyan, Sustainable development in IT service outsourcing 
sector in India – from industrial value chain perspective. World Economic Research, No. 5, 2014.
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5  IP Factors in China and India

5.1  National-Level Patent Strategies

The “Indian Miracle”52 would not have occurred without the support of strong IP 
strategies. There are national-level patent strategies in India, for example, promot-
ing public-welfare-based litigation for Indian firms in the international community, 
and maintaining a preventive patent database etc., which protected Indian firms 
from patent snatching by non-Indian entities (Yi 2014). With such effective strategic 
preparation in terms of IP function, India can also respond quickly and effectively 
to IP infringement claims from foreign companies through a highly protective IP 
system locally. For example, in the case of Bayer suing a local company – Natco 
Pharma – in India (Yi 2014),53 a compulsory license against Bayer was granted and 
upheld by the Indian Supreme Court.

In terms of national-level patent strategies on the part of the public sector, China 
seems to lag behind India, as China’s National IP Strategy (2008–2020) emphasizes 
more the creation and exploitation of IP rights by private sectors.

5.2  Firm-Level IP Strategies

A research by Wang et al. (2014) has also revealed that Indian IT service firms 
invest less in R&D (only 3.7% of their business revenue) than Chinese firms (7.2% 
of total revenue) in their operations, which can be clearly attributed to the nature of 
outsourcing- dominated operations in Indian firms.

There are bigger differences in IT R&D and IP assets (patents, in particular) in 
companies in the two countries. Indian firms are weaker in self-owned IP assets in 
IT industries, in both hardware and software. In fact, based on the high volume of 
outsourcing arrangements by Indian firms, self-owned IP assets are not important 
for Indian companies in IT industries, particularly in the software sector. This is 
especially true if compared with Chinese firms. However, Indian firms are stronger 
and more efficient in operation of foreign patent resources via outsourcing arrange-
ments. Although IP and especially patent resources are increasingly addressed by 
most IT companies in China, especially by large leading firms, competing directly 
with IT companies in North America and European MNEs, there is still a clear lag.

Indian firms’ patenting in China is very limited, if compared with local Chinese 
IT firms. According to Li and Lu (2017),54 up to April 2014, there were only 2337 

52 During the mid-2000s, Indian economy was growing at a growth rate of 8 percent per year, and 
its exports of goods and services have more than doubled in three consecutive years. Economists 
tend to dub such rapid growth as Indian Miracle; see Bhagwati, Jagdish N. (EDT)/Calomiris, 
Charles W. Sustaining India’s Growth Miracle, 2018. Columbia Business School.
53 Yi, Jigang, 2014. Patent public policy – take India’s first patent compulsory license as an example 
(in Chinese). Journal of Hua Zhong University.
54 Li, Yongjing/Lu, Xinrui, India of BRICs: viewing India’s investment in China through patent 
applications in China. Science, Technology, and Industries (in Chinese), Volume 17, No. 11, 2017.
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patent applications filed by Indian companies with the Chinese National Intellectual 
Property Administration (patent office); among them, 2124 were invention patents. 
Six sectors, namely, pharmaceuticals, chemical material and manufacturing, special 
equipment manufacturing, computer and electronic device manufacturing, electri-
cal and mechanical engineering, and instrument manufacturing, were the largest in 
patenting volume by Indian firms.

6  Conclusion

China and India have followed different development paths in IT evolution. In 
China’s case, it is defined as forward integration, as it has combined the domestic 
market with international market. In India’s case, it is defined as backward integra-
tion, as it started from international markets and developed back to the domestic 
market. Also, based on heavy involvement of Indian firms in IT software outsourc-
ing arrangement by MNEs, the IP or patent resources are not important, unlike the 
Chinese firms’ case. However, since both countries are developing rapidly follow-
ing their own chosen economic developmental paths, IP resources and the function 
of IP capital will play an important role in the near future.

Typical differences among IT companies in the two countries include (1) Indian 
companies enjoy high international market penetration (high-end international mar-
kets) in the IT service sector, while Chinese companies control low- and mid-end 
international markets in the manufacturing sectors; (2) there are close connections 
between manufacturing and service sectors in China, which are lacking in India and 
may further determine the potential competitiveness of companies in the industries 
in India. Due to limitations of advanced technologies of companies in both coun-
tries, India and China lack competitiveness in higher-value-added areas in both the 
manufacturing and service sectors in IT industries.
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