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What is the process by which technology and knowledge is obtained and applied to production, product development, and innovation?

Types of technology and knowledge and technology and knowledge systems:

Level I


Base of basic manufacturing skills: forging, welding, machining

Choice, application, maintenance and upgrading of production machinery and equipment
Level II


Manufacturing and assembly lines skills


Quality control techniques


Supply chain management


Management Information Systems

Level III


Local innovation at product, process and design level


Management and organization innovation


Business model innovation

Level IV


STEM research systems – government, university, firm



Size of resources



Links to global knowledge systems

Diffusion and distribution systems of knowledge and technology: communication links among research centers
Strategic knowledge capture, application and diffusion across system of government, universities and firms (spillover vs capture)
Systems for applying and incorporating leading edge knowledge and technology in products, processes, design and innovation – bring capabilities to market
Capacity for continuous upgrading across the value chain

Imitation to Innovation

China operates behind the leading edge - knockoffs

Locate, obtain and apply existing knowledge - reengineering

Build capabilities for local innovation


Develop capabilities for fast follower
Why was buying a color TV assembly line in 1980 a bad strategy?
Why is expenditure for technology licensing agreements a better strategy?

Trade market access for technology transfer?

Spinoffs?

Deeper integration into Global Production Networks?
China’s Technology Strategies

China was once the center of global innovation with such inventions as the compass, gunpowder, paper and printing. So why is the country struggling to become innovative now?
Scientist and historian Joseph Needham – whose “Science and Civilization in China” in the 1950s traced this subject in voluminous detail – believed that China lost the plot on innovation due to “bureaucratic feudalism.” Needham and a swarm of scholars who followed him contend that Chinese civilization lost its ability to innovate in the 14th Century when central government control was imposed in order to build canals, irrigation systems and other infrastructure that crossed boundaries of local fiefdoms.
China’s Revised Technology Strategy
2003

Techno-nationalism plus open access to global knowledge
Replace foreign technologies with domestic technologies:
Focus in such “core infrastructure” as banking and telecommunications systems. That means products like: 
integrated circuits, operating software, switches and routers, database management and encryption systems.
Patent rules now make it easier for domestic retaliation by Chinese companies which face overseas Intellectual Property Rights (IPR) lawsuits from foreign competitors. 
Product testing and approval regimes are geared to delay the introduction of foreign imports into China, and to study foreign designs and production processes before the products cross the border. 
A refocus on state-industry monopolies and controlled competition privileges accompanied the enactment of an anti-monopoly law that seems fixated on foreign transactions. 
Government procurement policies block products not designed and produced in China. 
Chinese industrial and technology standards serve as market barriers to foreign technology.
When it comes to technology transfers, Chinese officials believe foreign companies have been duplicitous and stingy. In their view, the bargain was market access in exchange for know-how and technology, and foreign companies held back their best to contain China’s rise. Multinationals, on the other hand, consider open markets to be the normal state of business. Their reluctance to bring their technological crown jewels to China comes from living through many years of rampant disregard for IP protection and joint-venture partners who reopened as competitors down the road once they got what they needed.
multinationals expect to see their own technology coming back at them globally in the hands of Chinese competitors.
At the same time, many multinationals are increasingly dependent on their China profits. As one conglomerate strategist said: “We can’t afford to antagonize China.”
As political tensions rise over indigenous innovation, the Obama administration and Congress should understand this is not just another run-of-the-mill China policy dispute that can be addressed through new rounds of bilateral diplomatic discussions and bombastic legislative initiatives. In the aftermath of the global financial crisis and in light of the Chinese government funding much of the American budget deficit, there is a power shift underway— at least China firmly believes that.
No matter whether or not the US agrees with that view, the indigenous innovation campaign and surrounding web of industrial policies represent the beginning of a new era in not only the US-China economic and political relationship but in China’s relationship with international business and the developed world.
The indigenous innovation strategy came after a lengthy struggle between scientists and bureaucrats, the main plan focused on large scale projects rather than competitive small grants.
2003 China microprocessor is supposedly developed at Jiaotong – but it was a fraud.

Local Governments and Technology Strategies
From the beginning of reform until the late 1990s, the state of non-SOE firms was ambiguous

CCP was unable to determine a comprehensive policy on private firms

Into this space comes TVEs – sort of private

Local governments also develop policies and actions to support emerging technology companies


Local government support was essential to firm success


Local governments wanted to promote economic growth


Support took several forms:



Creation of science-based research institutes


Creation of labs within SOEs



Develop basic infrastructure



Loans to private, collective and SOE firms



Ownership positions by local governments



Directed FDI toward local firms

Defined various forms of ownership rights for collective, hybrid  and even private enterprises

Arranged for management buyouts providing effective control

Lenovo:

Spin-out from CAS Institute of Computing Technology (research institute under Chinese Academy of Sciences) in 1984

China and spin-outs look more like US and Taiwan than Japan
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Begins operations as a distributor and installer of foreign PCs

Launched own PC brand in 1991

From 1997 on the leading PC maker in Chinese market

1984-1990

Lenovo not selected by Chinese government to receive special support to establish computer industry in China

Lenovo was able to leverage its connection to ICT to win contracts

Builds national sales network, including distributors, resellers and a direct sales system

Accumulates considerable marketing experience

Accumulates close connection to customers

Late 1980s begins manufacturing add-ons with ICT help

1991-2000

Early 1990s Chinese government shifts from protectionist import substitution strategy to opening PC market to TNCs – swamps SOEs but not Lenovo

Lenovo builds and markets most advanced PCs unlike most TNCs suppliers – image as technology innovator

Leverages its knowledge of customers to offer innovative special features for Chinese market (special OS, one touch keys, etc.)

Price competitive based on lower cost structure (use Taiwan and other TNC suppliers operations in China)

Distribution network big competitive advantage – customers guide product design (hot key for internet connection)

Acquired leading-edge production technology from abroad and obtained training from suppliers

Establishes substantial R&D capability located in business units and not as a stand alone center

2001-present
Chinese government lowers tariffs on PCs leading to WTO and more afterwards

This leads TNCs to set up JVs and wholly-owned enterprises in China

TNCs bring technological advantages to China and gain cost savings in production

Lenovo responds with a major push for new technology and innovation

Innovations remain targeted at customer segments with products specially designed for these segments

Add a telephone-based direct sales unit

Focus on product and process technology to reduce costs

Build to order capabilities

Strategic alliances

R&D at 2 tiers: 

Process and business R&D

Advanced R&D – incorporate and leverage new and emerging technologies

Lenovo’s development shows a consistent pattern:


Establish strong competitive advantage – sales capabilities

Obtain knowledge from this advantage and leverage to sustain and extend the advantage

Strong internal learning systems used to expand into new business opportunities

Knowledge application to products and processes

Develop close links to global knowledge networks:


TNC partners


Suppliers


R&D links to global knowledge centers


Strategic alliances

Leverage capabilities to global breakout: buy IBM PC business
IBM holds about 13% Lenovo shares and three private equity investors hold about 12%
Is Lenovo typical or relatively unique?
Dieter Ernst and Barry Naughton, "China's Emerging Industrial Economy: Insights from the IT Industry"
Analysis of business and developmental strategy in the IT industry as a basis for judging the Chinese capacity for moving beyond the big projects strategy and instead develop a more sophisticated system.
The IT sector has minimized the role of SOEs and has somewhat unintentionally developed a “highly flexible, internationally open, and entrepreneurially solution in sectors such as IT hardware and software.”  A “Chinese model” defined by a “hybrid mixture of ownership and corporate governance patterns has been combined with aggressive policies to foster alliances with global leaders in industry and research.  This has enabled Chinese IT firms to accelerate the development of management and innovation capabilities.”
Though many HT firms had significant links to the state and to SOEs, most were also primarily minban or civilian firms which the Chinese government permitted because they were like Silicon Valley startups and because these firms were the best technology related option.
The best early example is Legend (Lenovo) in which the state ownership was altered through a management buy out of 30% of the shares on favorable terms.  Though the CAS retained nominal state control, this 30% gave the management effective control.  This was much like the insider privatization in many TVEs and became a precedent for many HT firms.  The state became a partner in creating a capitalist class, albeit one with extensive and deep state ties and even dependence. (This is essentially the same process as in Korea and Taiwan.)
China’s Emerging Industrial Structure

Tier I

SOEs operating in a natural monopoly and/or in a natural resource area with a clear industrial focus and specialization (unlike chaebol.keiretsu) and with SASAC ownership focused on increasing firm value by focusing on a core competency (western business school mantra).  This is a position nearly identical to the pressures created by institutional shareholders in the US, except for the focus on short-term profits.  SASAC emphasizes the exploitation of monopoly position of many of these firms in markets that are disposed to monopoly.  The partial privatization of most of these firms offers restraints on SASAC as manager and some additional incentives for enhancing shareholder value.
Many of the firms in SASACs portfolio are telecoms and some are a mishmash firms derived from various ministries.  One is the joint venture in Shanghai with Alcatel (Lucent) – Shanghai Bell.  SEE chiknowdiffuse.pdf for a study.  Also see
Xiaobai Shen, The Chinese Road to High technology, St. Martins, 1999

Tier II  Hybrid Firms
A diverse group, these may be state firms but typically locally controlled and operating in competitive markets and often in the midst of insider privatization, created by foreign investment or Chinese start-ups. 

Often manager-owner firms
Shared ownership – local governments often own part and shares are often listed on stock exchanges

Links to foreign firms are common – into GPNs via contract manufacturing; research partnerships, licensing, equity stakes, 
Firms are caught up in the global process of vertical specialization and modularization

Tier III

Small firms

All TVEs are privatized

Operate in flexible labor markets, industrial clusters, flexible specialization

Different features of the Chinese economy as compared to Japan, Korea and Taiwan

Large market

Large labor pool

Lead users and test bed markets

Use lessons from other nations

GPNs and China’s deep integration make the international environment different as well

FDI and FIEs are much more important in China

GPNs 


Flagship firm define structure of GPNs – define platforms and overall architecture

Global Innovation Networks


Innovation offshoring


Dominated by flagship firms controlling knowledge diffusion

But GIN require knowledge sharing which gives Chinese firms an important opportunity

IT firm strategies succeed best when they leverage China’s competitive advantages as well as the advantages of China’s growing domestic market and links into GPNs/GINs
Pessimism and Optimism about China’s IT firms


GPNs and GINs lock China into an inferior position


Creative opportunism leads to disruptive innovation for China market

What kinds of product innovations can we expect from Chinese firms?
Four fold table based on the changes in the components and in the architecture of a product





COMPONENTS

ARCHITECTURE




No change

Change

	architectural
	radical

	incremental
	modular


Incremental innovations do not affect the basic design of components or architecture, but improve cots, time to market, and performance.
Modular innovation comes from new components that are placed on an existing architecture.  An example is expanding the uses of the USB port.
Architectural innovation takes existing components and arranges them on a new architecture to create a new design.  

Radical innovations develop both new component systems and new architectures.  The Internet is an example.
Christensen sees mature and vertically integrated markets focus on new component technologies, and are biased against new architectures, as these can lead to cannibalizing existing products.  IBM resisted the development of a personal computer because of the threat posed to mainframes.
Architectural changes tend to come from technological opportunities that reduce technological complexity and cost and thereby promote new market entrants.

Disruptive technologies have often come from new products that are better in only a limited sense and for a small market niche but use technology with radical potential for improvement in cost and/or capability.  Personal computers initially only appealed to a niche market of hobbyists.  3D printing has been available for 20 years but appealed only to a small niche market.
Chines IT firms are likely to bring innovations that are architectural or incremental but not modular or radical.  But architectural innovation can lead to disruptive technologies so Chinese IT firms may be able to innovate there.  Incremental innovations in process may well come from China, given there role in IT value chain.

Perhaps the most important development for Chinese innovation prospects is the emergence of bottom up industrial clusters, which represent organically and market-based developments.  These represent agglomeration economies and knowledge complementarities in one geographic area, leading to high potential for knowledge sharing and innovations.  Shenzhen as a procurement cluster is the best example.

Internationalization and technological catching up of emerging multinationals: a comparative case study of China’s Haier group

Geert Duysters, Jojo Jacob, Charmianne Lemmens and Yu Jintian

The global economy has changed and the options for emerging economies have also changed:
They operate in an increasingly integrated global economy, which is quite unlike the world economy during the “late” industrialization episodes in Taiwan and South Korea (Korea hereafter) during the 1960s and 1970s. The latter countries followed a combination of strategies of import substituting industrialization (ISI) and export oriented industrialization. Such a policy framework established a “carrot and stick” incentive structure in which enterprises experienced both the luxury of domestic protection and the pressure to succeed in competitive foreign markets. Domestic protection, together with state support, also helped them access foreign technology on favorable terms (Amsden, 1989).
reductions in tariffs and foreign investment barriers have increased domestic competition and brought down profit margins in local markets. Furthermore, unlike the past, globalization has reduced governments’ ability to control technology transfer through not only trade policy but also “contract bargaining” with foreign firms on behalf of domestic firms. This means that emerging MNCs today need to devise novel strategies to learn “dynamically” through continuous access of foreign technology
Haier – Management matters
over a period of two decades, Haier has grown from being a small, almost bankrupt enterprise to being one of the leading household appliances makers in the world.
At first, Haier produced only one specific kind of household refrigerator—the BCD-212. Today, it manufactures a very broad range of household appliances: 15,100 product varieties in 96 product lines. In 2003, the Haier brand topped all Chinese trademarks in a nationwide survey. In 2004, Haier was recognized as one of the World’s 100 Most Recognizable Brands in a global name brand list edited by the World Brand Laboratory. According to 2006 Euromonitor statistics on company sales, Haier has the largest world market brand share for refrigerators, and it is the fourth largest among the global white goods manufacturers. In 2008, Haier ranked 13th on Forbes’ Reputation Institute Global 200 list.

The top management of Haier quickly realized that under the new rules of the game, the company could no longer remain competitive based solely on cost considerations and that it needed to be competitive based on quality, hitherto not a focal point for companies in the protected Chinese market.
Capturing technology
Side by side with its innovative management practices, Haier focused on producing technologically advanced products. A major component of this was acquiring available technologies from abroad through direct purchases from or strategic alliances with leading global firms. The first step in this direction was taken in 1984 when Haier decided to acquire from abroad a new refrigerator technology.
Haier decided to establish an alliance with the Liebherr Company of Germany. This move enabled Haier to import Liebherr’s four-star refrigerator production technology and equipment to China. Liebherr had 70 years of experience in producing high quality refrigerators. Its refrigerators were generally regarded as the leading ones in the world. Compared to Liebherr’s refrigerators with four-star technology, Chinese products featured the very old-fashioned two-star technologies with a freezing capability of 12C. The freezing capability of a four-star refrigerator was 18C. By acquiring four-star refrigerator technology, Haier became the only Chinese company that was able to offer this modern refrigerator in China.
Haier followed up the licensing of Liebherr’s four-star technology with an active learning and R&D strategy. It established a sophisticated R&D department and sent more than 40 of its top engineers and managers to Liebherr for training. Liebherr proved to be a very successful training institute for Haier’s top R&D talents. They studied the development of four-star refrigerators and eventually mastered the key technological skills required for developing advanced refrigerators. In 1985, a year after it licensed Liebherr’s technology, Haier was able to introduce its first four-star refrigerator in the Chinese market. This product instantly established Haier as the leading refrigerator producer in China.
Until 1991, however, Haier remained a single product company focused entirely on refrigerators. From then on, Haier started to diversify into new product markets ranging from freezers to air-conditioners. It took Haier about 3 years to successfully establish itself in these two industries. By 1994, Haier’s sales had grown to RMB 2.56 billion and its profits to RMB 200 million. Subsequently, Haier successfully developed, among others, washers, microwave ovens, and water-heaters. In August 1997, Haier made its entry into the black household appliances sector; until then Haier’s products were primarily white household appliances.
A major component of Haier’s diversification into other sectors in the appliances industry was the strategy of acquiring and reviving the so call “stunned fish”— companies with good products, facilities, equipment, and distribution channels but with poor management.
Haier rode on a wave of domestic acquisitions to expand its capacity, especially in newer product lines
In 1992, Haier became a qualified international supplier when Haier products passed ISO9001. Since then, it has been exporting its products, starting with the Indonesian market, under original equipment manufacturer (OEM) contracts. Haier products were noted for their quality and design and manufacturers in other East Asian countries began to be interested in joint production ventures with Haier. The first such venture was in 1996 with the Sapporo group of Indonesia. The joint venture produces refrigerators, washing machines, air-conditioners, microwave ovens, and hot bathing equipment. By 2000, Haier freezers had a share of 28% of the Indonesian market. Joint ventures with local companies continued to be Haier’s preferred means of establishing production units across most of the less developed world. By the early 2000s Haier established joint ventures with local partners in Philippines, Dubai, Iran, Algeria, Jordan, Pakistan, and Bangladesh.
Like in Asia, Haier first entered the Western markets as an OEM exporter. Since the early 1990s, Haier was exporting to Europe (first to UK and Germany, then to France and Italy). Haier’s first manufacturing plant in Europe was in Yugoslavia resulting from a joint venture with a local company. The joint venture produced multitasking air-conditioners with the Haier brand name.
In the year 2000, Haier Europe was established in Varese, Italy, to coordinate sales and marketing efforts of Haier products across 13 European countries. In addition, there are eight country offices. The main products are refrigerators, freezers, washing machines, dishwashers, microwave ovens, and small appliances designed specifically for the European market. In 2001, Haier made its first European acquisition when it acquired a refrigerator plant in Italy from Maneghetti Equipment in Padova. As in its Chinese acquisitions, Haier aimed to use the new production facility to expand its product range and production capacity. Additionally, it planned to purchase and sell in China Maneghetti-produced oven and hobs. In the United States, until 1994, Haier sold its products under OEM arrangements. American import companies were interested in only getting Haier products at low prices; none of them were willing to allow Haier brand on the products. However, in 1994, for the first time, Haier sold its products in the US market under its own brand name through a joint venture with Michael Jemal. The joint venture sold 165,000 compact Haier brand refrigerators in the United States in 1994. In 1999, Haier built a factory in Camden, South Carolina, with a view to produce bigger-sized products in the United States itself. The new plant has a production capacity of 500,000 refrigerators per year.
Haier’s internationalization efforts are now primarily focused on the United States. In the US market, Haier initially sold its products through Wal-Mart, but soon wanted to sell higher-end products, which command superior profit margins, through major retailers such as Sears and Lowe’s. To do that Haier needed to produce them because these were typically larger size appliances that could not be as easily brought in from China. In addition to its manufacturing facility in Camden, Haier also built a design center in Los Angeles and a trade center in New York. Currently, with the US economy going through a recession, Haier has even started exporting its higher-end products made in the United States to China, targeting affluent consumers.
Examples abound when it comes to Haier’s emphasis on making products that accommodate the characteristics of the local market. In China, Haier developed a washing machine model that serves the purpose of not just washing clothes but also washing vegetables. This model, targeting rural areas, was the result of Haier repairmen reporting back to the company that people in rural China use their washing machines for cleaning vegetables as well. In Indonesia, on account of the country’s power shortages and voltage fluctuations, Haier introduced energy saving, flexible-voltage appliances. In the United States, Haier developed a refrigerator model with a fold-out table aimed at students; this was after product designers who visited cramped dormitory rooms discovered that students put boards across two refrigerators to create a make-shift desk (Financial Times, September, 24, 2004).4 Haier introduces new categories of products as well. An example is the wine cellar it developed for the American market. Initially, Haier faced stiff challenges in convincing its potential customers about the usefulness of such a product. Currently, however, Haier has a full line of wine cellars—the Premier Edition has an amber tinted, double-paned, contoured glass door.
Substantial technology alliances – Haier is a global knowledge trader
Haier has established a global network of design, manufacture, distribution, and after-sales services. By 1996, Haier became a technology exporter. Leveraging its technological base and product range, Haier has entered into cooperative research programs with leading foreign companies. Haier’s international technology co-operations span Tokyo, Los Angeles, Montreal, Lyons, Seoul, Sydney, and Amsterdam. Its cooperative partners include Toshiba, Mitsubishi, ESS, Philips, Metz, and Lucent. These alliances provide Haier with information about global trends in technology development. In addition, teaming up with these globally leading innovative companies serves Haier a radar function that has allowed it to scan and evaluate new and emerging technologies around the globe. Alliances with leading companies like Liebherr, Philips, Mitsubishi, and Toshiba provided important knowledge and experience for the catch up process. External learning however was not sufficient for Haier to attain the strong market position it currently occupies.
External learning was supported by internal capability development in R&D and design and the development of general management capability. Haier repeatedly adjusted its R&D organizational structure and increased its R&D spending so that its new products could be brought to the market quicker.  Haier has also established several overseas design and R&D centers. These design centers (totaling 15 to date) are in charge of developing a broad variety of household appliances that satisfy consumer needs in a number of countries world wide.
Haier too has benefited from government support, especially during its domestic expansion. As noted in our earlier discussions, the group owing to its superior showing in the domestic market has been a favorite with local governments who “offered” Haier a number of financially ailing companies. In at least a few of these transactions, the companies under consideration were offered for free—with the conditions that Haier inherited their debt and retained their workers. These acquisitions were an important component of Haier’s diversification into other areas of the home appliances industry. The central government’s (“grasping the large while letting go of the small”) strategy of establishing big businesses also contributed to Haier’s expansion. However, there is at least one incident, which demonstrates that the group was not “hand in glove” with the government. In 1993, to control real-estate speculation, the central government tightened credit. As a result, Chinese banks refused funding for the Haier Industrial Park, for which Haier had already acquired 5, 000 acres of land the previous year in the High-Tech Zone in Qingdao. Haier responded by listing a group company in the Shanghai stock exchange to raise money for the construction of the Industrial Park. However, in recent years, especially after the Chinese government launched the strategies of “go global”; large corporations like Haier have been getting backing from the state. Thus, new institutions such as China Investment Corp and China Development Bank offer a variety of support to Chinese companies, especially for their overseas acquisitions. Other benefits Haier receives from the Chinese government include assistance for R&D, being introduced to foreign customers, and cheaper input costs due to supply from subsidized state-owned firms in upstream industries. The latter is especially important in the technologically mature white goods sector where cost competi- tiveness is paramount.
In sum, it appears fair to argue that state support, in Haier’s case, stemmed from success in the domestic market—resulting from the group’s own effort; where many companies (including those owned by the state) failed, Haier succeeded, and that success made it a favorite for subsequent state support. Thus state support contributed to Haier’s further expansion and internationalization. The nature and extent of state support for Tata was different, but as in the case of Haier, state support has helped both its domestic expansion as well as internationalization.
Huawei

The company that spooked the world

What is the remarkable feature of Huawei’s revenues from 2007-2012?
The question of whether to trust this new giant divides the world. In Africa Huawei is everywhere, and welcome almost everywhere; in India it has found itself under attack by government and media as both a security threat and an unfair competitor. In Canada and New Zealand it has won meaty contracts for work on big new networks; in Australia in March the government blocked it from taking part in a new national broadband system.
Excluded from China’s lucrative coastal markets, which were reserved for the better-connected, Mr Ren put to new purpose Mao’s strategy of using the countryside “to encircle and finally to capture the cities.” He encouraged his salesmen to undercut competitors in markets deemed minor. Huawei went on to use a similar approach overseas, initially targeting peripheral markets. It priced competitively: in Africa it undercut Ericsson and Nokia by 5% to 15%, according to a report by Wharton Business School. It also showed tenacity and daring. Its engineers soldiered on through civil wars and natural disasters; by 2006 sales in Africa were over $2 billion.

This leaves the most troubling criticism: that the firm might be a creature of China’s security services. Mr Ren’s past in the PLA fuels such suspicions, as does a reasonable perception that privately held Chinese companies are often in cahoots with the powers that be. The firm’s dealings with unsavoury regimes such as Iran, where its salesmen boasted that their equipment makes it easier to spy on potential troublemakers, are taken as supporting this view.

Such dealings are not unknown in the world of telecoms. An investigation by Wired magazine found Cisco’s salesmen making similar claims in efforts to win contracts with a repressive government—ironically, that of China. And American telecoms-equipment companies have a degree of cosiness with America’s national-security apparatus; the former head of the National Security Agency, America’s GCHQ, sits on the board of Motorola Solutions, a telecoms-equipment provider.
As for Huawei, a firm that controls a network’s creation and management is ideally placed to sneak in malware and sneak out sensitive data. Even though it is a private company with an awful lot to lose if it were caught spying, the power of the state in China’s version of capitalism means the West is right to be vigilant.

But banning Huawei from bidding for commercial contracts is wrongheaded, for two reasons. One is that the economic benefit of competition from China in general and Huawei in particular is huge. It boosts growth and thus wellbeing. Huawei’s cheap but effective equipment helped make Africa’s mobile-telecoms revolution possible.

Distrust and verify
The other reason for not banning Huawei is the dirty little secret that its foreign rivals strangely neglect to mention: just about everybody makes telecoms equipment in China these days. Chinese manufacturers and designers have become an integral part of the global telecoms supply chain. Blocking Huawei (or its rival Chinese telecoms giant, ZTE) while allowing gear from, say, Alcatel-Lucent or Ericsson on a network may make politicians feel good. But it is no guarantee of security. Huawei’s competitors have a vested interest in hyping concerns about it, while disguising their own reliance on Chinese subcontractors and on subsidies.

Analysis of Huawei
"Ren recognized that the best way to overcome Huawei's limitations was to learn from leading Western companies." Thus, from 1998 to 2003, the company hired IBM for management consulting services, modeling itself after the American company. Under IBM's guidance, Huawei significantly transformed its management and product development structure. Ren prioritized R&D and supply chain management by adopting IBM's Integrated Product Development (IPD) and Integrated Supply Chain (ISC). After discovering Huawei's return on investment in R&D was one-sixth that of IBM, Ren stipulated mastery of IBM's IPD methodology. Furthermore, Huawei adopted ISC since supply-chain performance was far below potential. According to The World of Huawei, Huawei's on-time delivery rate in 1999 was only 50%, compared with 94% for competitors; annual inventory turnover was 3.6%, compared with 9.4% for competitors. Adopting ISC entailed winning over suppliers and partners, many of whom had little appetite for Western management practices. 

While working with Huawei, IBM was completing its own strategic change from a hardware vendor to an IT solutions provider. Ren drew from IBM's experience, also realizing that the future of Huawei was not in manufacturing what others invented, but in creating excellence in both research and service. This strategy, which may be conventional for leading Western firms, is unusual in China.
Beginning in the 1990s, Huawei shifted its role from a manufacturer to that a complete solutions provider. Today, Huawei creates some of the most sophisticated telecommunications equipment in the world and, according to the company, is "not making it cheaper -- it's making it better." Armed with its combination of a corporate culture marked by Communist roots and leading Western business practices, Huawei has executed a strategy composed of superior pricing, customer service and brand awareness to penetrate and dominate the African market, one in which few multinationals have been successful. Huawei has established a reputation as the preferred low-cost, yet high-quality mobile network builder.
Another factor behind its African success is its attention to superior customer service. In 2000-2001, Huawei faced a confluence of challenges: IT investment dried up, profit margins shrank and the market faced oversupply, leading profit growth to evaporate. IBM consultants stressed increasing profits through better supply-chain management, stronger R&D and more integrated corporate structure. However, Huawei was also learning a key strength of IBM: unparalleled service.
Huawei is also using its business in Africa as a training ground for establishing itself as a global brand through three distinct channels: policy, local investment and marketing. Huawei leverages its resources and products to connect with developmental policy throughout Africa.
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Weaknesses of Chinese firms and innovation system

China’s weaknesses as an innovator

These weaknesses derive mostly from the legacies of a command economy and from the traditions of localism.  This legacy creates bad incentives to firms, whose behavior undermines the innovative potential in firms and in the society.

"Industrial strategic culture" encourages firms to seek short-term profits, local autonomy, and excessive diversification. 

Chinese firms focus on developing privileged relations with officials in the Chinese Communist Party hierarchy, spurn horizontal association and broad networking with each other, and forgo investment in long-term technology development and diffusion. 

Chinese firms continue to rely heavily on imported foreign technology and components -- severely limiting the country's ability to wield technological or trading power for unilateral gains.

China’s production facilities are mainly focused on low-end and low-tech commodities with very thin profit margins (shoes, clothes, toys, household goods and assembly of more advanced products – iPod example

China is at the assembly end of global and regional production networks with limited value capture opportunities

China’s export of high tech goods is dominated by foreign firms – roughly 80% - 90% .  Many of these are wholly owned foreign enterprises.

Chinese firms are taking few effective steps to absorb the technology they import and diffuse it throughout the local economy, making it unlikely that they will rapidly emerge as global industrial competitors.
China’s fragmented political system undermines the development of effective horizontal knowledge networks by Chinese firms. To create commercially viable products and services, firms must monitor and access new forms of knowledge, understand evolving market trends, and respond rapidly to changing customer demand. Firms that can develop strong links to research institutions, financiers, partners, suppliers, and customers have an advantage in acquiring, modifying, and then commercializing new technology. Such horizontal networks are essential conduits for knowledge, capital, products, and talent. 

Fragmentation leads Chinese firms to run their R&D projects in relative isolation.   Knowledge networks in China are poorly developed.  There are few strong domestic technology supply networks. Industrial collaboration and horizontal networking are also rare and China's research institutes are increasingly insular.  China is like "nodes without roads" -- a few poorly connected centers of technological success.

Given the political perils of challenging competitors and their local patrons, few Chinese firms develop alliances with or invest in companies in other provinces. Chinese managers regard the country's two most politically powerful technology and industrial hubs, Beijing and Shanghai, as leading centers of local protectionism in China.

Markets are fragmented; rules constantly shift under manipulation by government officials; and political obstacles prevent firms from associating, sharing risk, and taking collective action.  

In response to the "particular" application of policy, Chinese firms routinely focus on obtaining "exceptional" treatment from key officials: special access to markets or resources, exemptions from rules and regulations, or protection against predation by other officials. 

Second, to maximize these exceptional benefits, as well as to avoid entanglements with other firms and their patrons, many Chinese companies shun collaboration within their industry, especially if such collaboration crosses regional or bureaucratic boundaries. 

Third, they generally favor short-term gains over long-term investments and have not increased their commitment to developing new technologies.

Chinese firms tend to engage in excessive diversification in order to mitigate the potential damage of fratricidal price competition created by excess production capacity and overlapping investments. 

Total spending on R&D as a percentage of sales revenue has remained below one percent for more than a decade (OECD average is 7%).

China has recently begun importing more "soft technology" -- mainly in the form of licenses for the use of imported equipment -- the knowledge embodied in it must be absorbed and mastered (or, in technology parlance, "indigenized") before it can become an effective basis for domestic innovation. Chinese firms remain weak in this regard.

Most Chinese industrial firms focus on short-term gains and, despite increasing operational efficiency, sales revenues, and profits, have not Their R&D intensity (R&D expenditure as a percentage of value added) at China's industrial firms is only about one percent, seven times less than the average in countries of the Organization for Economic Cooperation and Development. Although Chinese firms have also failed to develop 

To avoid the difficulties of developing interregional supply chains while securing short-term profits, Chinese firms tend to engage in excessive diversification -- also with damaging results. 

What is Alibaba?  What does it do?  Does this seem like a viable business model?  Look at its website.

Dieter Ernst

Can Chinese IT Firms Develop Innovative Capabilities Within Global Knowledge Networks? 

What does this question mean?

What advantages does China have as compared to Korean and other Tiger firms?

Important questions raised by this paper?

Does their integration into global knowledge networks facilitate or constrain their efforts to develop innovative capabilities? And precisely what type of capabilities are they developing? 
Successful Chinese IT firms have not attempted to jump right into “technology 
leadership” strategies, to compete head-on with global technology leaders through 
“radical” innovations. Instead, they appear to have focused on “incremental” and 
“architectural” innovations that allow them to pursue “technology diversification” 
strategies. 
What advice does the article on Chinese social networks give about the use of the internet for businesses operating in China?

What is Culturecom?  Does this seem like a promising business plan?  How might this be related to a national strategy by China to define its own standards in products and technology and then impose those on the world?
iPod Analysis

Retail price $299

Apple profit = $80

Retailer/distributor profit $75

Of the iPod's 424 parts, they reckon 300 cost one cent or less. The display module was worth about $20, but that was made in Japan by Toshiba-Matsushita. China did assemble all these bits and pieces and test them. But that accounted for just $3.70 of the iPod's value. The largest bite was claimed by Apple: about $80 in gross profit.

Perhaps only 15% of the value of China's electronic and IT exports is added in China, Messrs Branstetter and Lardy think. The rest is imported. Look again at China's trade figures for ICT: exports amounted to almost $300 billion in 2006, the highest in the world. But imports were $226 billion. China had a trade surplus in computers, video cameras, TVs and telephones; but it had a deficit of $92 billion in electronic components, including semiconductors, integrated circuits and audio and video parts.
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