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Abstract
The mainland Chinese economy – more precisely domestically-owned firms – has shown a disappointing performance in terms of technological capability in the higher-technology sectors. A key weakness of Chinese state-owned firms, particularly the ‘insider’ firms favoured by national policy, has lain in their corporate governance (broadly defined as who controls firms and how). The effect of corporate governance on technological development in Chinese SOEs is analysed within a theoretical framework developed for advanced economies (Tylecote and Visintin, 2008), then adapted for the circumstances of a developing economy, specifically that of China. Key features of this framework are that technological development requires investment 

· with low visibility and slow pay-off - best dealt with engaged corporate governance; 

· with high stakeholder spill-overs - best dealt with by stakeholder inclusion.

There is however a type of technological development with high visibility, fast pay-off, and low spill-overs: this can be described as ‘dependent’ development, typically involving the buying of a ‘bundle’ of equipment, licenses, blueprints, etc. from one foreign provider. Dependent development however tends to inhibit development of dynamic technological capability. Simplifying, one can counterpose two alternative strategies which have been open to strong Chinese SOEs, bundling and unbundling. The demands of an unbundling strategy, for engaged corporate governance with stakeholder inclusion, are poorly met by the corporate governance arrangements and relationships typical of Chinese SOEs. In terms of principal-agent theory, there is a second-order agency problem: not only are top managers agents, but those (officials) monitoring them, are themselves agents, with powers delegated to them from higher up in the hierarchy. Neither the managers (themselves officials) nor their ‘monitors’ has an incentive to apply a long time horizon to their relationship with a given SOE, since they can expect to move on before long. The monitoring officials have been ‘disengaged’: consequently investment of money and effort which was low in visibility and/or slow in pay-off, has been discouraged. Similar arguments can be applied to the development of close inter-firm relationships such as are vital for successful development of suppliers of capital goods and of components in assembly operations. Such relationships require managerial time and effort over an extended period - inputs with low visibility and slow pay-off. (China is particularly weak in most of the areas in which such relationships are of crucial importance; quite unlike Japan, whose corporate governance copes well with slow pay-off and high stakeholder spill-overs.)  The argument may seem to imply that Chinese problems will be resolved by ‘normalisation’ to Western arrangements. However developed economies vary greatly in degree of engagement and stakeholder inclusion. Recent decisions on reform of SOE corporate governance seem to take China towards the British model – which has a generally poor record on these parameters. The paper concludes with a brief discussion of private firms. They do not have a principal-agent problem, where their CEOs are the major shareholder, but their technological strategies have been distorted by shortage of finance, and by their typical policies of diversification.
1. Introduction

This paper starts from the proposition, expounded in Section 2, that Chinese economic policy has largely failed in one very important respect: the ambition to develop strong domestic technological capability, or (to put it another way) to build up mainland Chinese firms in medium and high technology industry capable, now or soon, of competing on technology with the best in the world. It is clear that a contribution to mainland Chinese weakness has been made by the mistakes of government policy in selecting a ‘national team’ of large ‘insider’ firms which were given excessive favour and protection from competition (Lu and Feng, 2004); further, that the national team policy suffered from incoherence and conflict between different ministries and levels of government (Nolan, 2001).  This paper does not seek to deny the effect of those factors, but it argues that defects of corporate governance and finance played an important role too – defects which in some form persist, while the protection from competition is now, with WTO entry, largely a thing of the past.  Section 3 sets out a theoretical framework appropriate for the task. It shows how a theoretical framework developed for advanced economies (Tylecote and Visintin, 2008) can be adapted for the circumstances of a developing economy, specifically that of China. It is state-owned enterprises (SOEs) which have been most disappointing, given their initial size and capability and the resources available to them. Section 4 shows that the demands of an unbundling strategy, for engaged corporate governance with stakeholder inclusion, are poorly met by the corporate governance arrangements and relationships typical of Chinese SOEs. In terms of principal-agent theory, there is a second-order agency problem: not only are top managers agents, but those (officials) monitoring them, are themselves agents, with powers delegated to them from higher up in the hierarchy. Neither the managers (themselves officials) nor their ‘monitors’ has an incentive to apply a long time horizon to their relationship with a given SOE, since they can expect to move on before long. The monitoring officials have been ‘disengaged’: consequently investment of money and effort which was low in visibility and/or slow in pay-off, has been discouraged. Section 5 argues that the pattern of Chinese strengths and weaknesses conforms quite well to what might be expected from the arguments thus far. It can be predicted that the corporate governance defects described will have a similar damaging effect on the close inter-firm relationships such as are vital for successful development of suppliers of capital goods and of components in assembly operations. Such relationships require managerial time and effort over an extended period - inputs with low visibility and slow pay-off. China is particularly weak in most of the areas in which such relationships are of crucial importance; quite unlike Japan, whose corporate governance copes well with slow pay-off and high stakeholder spill-overs.   Section 6 concludes by pointing out that some current trends – towards the ‘normalisation’ of SOE governance, and the expansion of the private sector – cannot be counted on to alleviate the problem; while WTO entry must be expected to exacerbate. 
2. China’s technological weakness
How good is the performance of mainland Chinese firms in the development of technological capabilility? Mahmood and Singh (2003) show that patenting is a reasonable indicator of overall technological capability in developing as in developed countries.  The remarkable Taiwanese drive up-market, for example, is mirrored by its patenting performance: from 176 US patents in 1975-79 through 1772 in 1985-89 to 12,366 in 1995-99 (their Table 2). In the same period mainland China – some 40 times larger in population – went from 2, through 129, to 332 US patents. Export performance is another indicator, but one which must be used with caution. Exports by Chinese firms are mainly in the labour-intensive, low-technology areas like textiles and clothing. Mainland China as a location is doing very well as an exporter in some high-technology sectors – electronics, notably.  The share of high-technology exports in total exports rose from 7.9% in 1995 to 29.9% in 2004. [www.stats.gov.cn/tjsj/qtsi/zgktjnj] But the Made in China label on finished goods conceals the fact that most of the machinery with which they were made, and their key components, were imported – mostly from elsewhere in East Asia.  And most of its so-called high-technology manufacturing is under foreign ownership or at least control. In 2003 61.9% and 21.4% of high-tech exports were produced by fully foreign-owned and partly foreign-owned firms respectively (Gu and Lundvall, 2006, citing China S&T Indicators 2004). Between 1998 and 2005 the share of Chinese-owned firms (aside from joint ventures) in exports of high-tech products fell by more than half (www.sts.org.cn/sjkl/kjtjdt/data2006, Fig 2-10) while that of wholly foreign-owned rose year by year. Gu and Lundvall (2006) mention one sub-sector of electronics, TV manufacturing, in which mainland China (including some Chinese-owned firms) has a ‘well-developed competitive advantage’, but in which value-added is low because key components are imported from elsewhere in East Asia, and profit margins were as of 2005 around or below 3%.  An indicator of the domestic Chinese weakness is the R&D intensity, since R&D tends to be performed near a firm’s home base: the R&D intensity (over value-added) of high tech industries overall, in mainland China, was 4.6% in 2004 (cf. 27.3% in US, 29.9% in Japan, in 2002). (www.sts.org.cn/sjkl/kjtjdt/data2006, T1-15.) The breakdown by sector is even more instructive: for aircraft and spacecraft the intensity was 16.9%, comparable to the US figure (18.9% in 2002); but this sector is very small and dominated by state-owned firms (T1-5). For electronic and telecommunications equipment the corresponding figures are 5.6 (US, 25.4) and those for computers and office equipment, 3.2 (US, 32.8). (These two sectors together made up 72.4% of the value-added of high-technology industry in China in 2004 – the other sectors, in descending order, being pharmaceuticals, medical equipment & meters, and aircraft & spacecraft.)
There are scale-intensive industries where large, profitable, and reasonably efficient state-owned firms can be developed on the basis of a very large protected home market, and access to very large amounts of cheap long-term capital, which state-owned firms have consistently enjoyed (see below).  This explains the three big Chinese oil and gas companies, Petrochina, Sinopec and CNOOC, now investing across the world; Baosteel, China’s largest steel producer; Chalco, its largest aluminium producer; China Minmetals, its biggest base metals company (Economist 2005).
There are, likewise, labour-intensive low-technology industries in which it is easy for new private entrepreneurs to set up, and where with a huge pool of cheap and disciplined labour, plus a decent trading infrastructure, agglomerations of Chinese producers now dominate world markets. There are industrial districts, large and small, concentrating for example on socks, on chairs – and on software (Van Dijk and Wang 2005). But Gu (2003) firmly denies many of these agglomerations of businesses the name of clusters – because clusters should have some kind of dynamic coherence, with cooperation as well as competition among their member firms. Some do; most do not.

3. Technological development and the corporate governance and financial system in developed and developing countries.

Technological development and the CGFS in developed countries.

There are 4 dimensions of technological change in terms of the demands put on the corporate governance and financial system. (See Table 1.)

1. Disruptive innovation changes the direction of progress and is ‘competence-destroying’ – making some existing skills and technologies useless – rather than ‘competence-enhancing’, simply adding to the skills and technologies which are useful. In such situations firms need to be reconfigured – drastically re-organised – but it is natural for the managers of existing firms to resist this. Owners who have enough industrial expertise to understand what is required, may intervene to force change. Expert financiers (particularly venture capitalists) may bring about even more reconfiguration by helping new firms to start and grow.  So: how much competence is destroyed? How much reconfiguration is needed?

2. Funding technological change is inherently risky: there is technology risk – the project may fail technologically – and there is market risk: a new product may not find a market or a rival may get to market first and better. So technological change requires risk capital.  The amount required for an industry depends on technological opportunity: how much spending on new technology can be expected to be profitable.  The more the opportunity in a sector, the more risk capital needs to be available on acceptable terms – it might be from external financiers, preferably expert ones, or from retained profit. In the latter case, management needs to be free to spend it rather than return it to shareholders. 

3. The funding of technological change is never like the purchase of new equipment to improve the productivity of labour, where (as long as it works) it is perfectly clear what the money has been spent on and what is likely to be gained from it.  Many of the activities required for technological learning are of low visibility: that is, an outsider to the firm may be unable to observe or evaluate them.  (E.g. a salesman selling machines and taking time to discuss with customers how they might be improved; then feeding this back to R&D.) The learning may be a protracted process, and even when it is complete, it may be a long time before it bears fruit in higher profits: thus there may be slow pay-off.  

4. The process of learning may simply involve the spending of shareholders’ money on (for example) R&D, leading to greater profits for the firm.  Alternatively it may require effort and co-operation from a number of parties: related firms (buyers, suppliers particularly) and employees in various functions and at various levels. In the latter case we can speak of substantial stakeholder spill-overs: A benefits from what B does, and B will do more of it if he values the benefit to A, or A has influence over him.

Table 1: Dimensions of technological regimes and financial and corporate governance systems.

	Dimension
	Technological regime
	Finance and corporate governance 

	1 
	Extent of competence destruction and consequent need for reconfiguration of firm structure.
	Finance: Availability of expert finance for new firms in areas affected by radical innovation
	CG: Pressure from expert owners for higher value-added in such areas

	2
	Technological opportunity
	Availability and acceptability of expert risk capital; management autonomy

	3 
	Low visibility/slow pay-off of innovation
	Shareholder/ financier engagement; management autonomy


	4
	Stakeholder spill-overs in innovation
	Stakeholder inclusion


Tylecote and Visintin (2008) show that Germany and Japan have CGFS which are well able to cope with low visibility/slow pay-off, largely through strong engagement of shareholders and financiers with management, and/or management freedom to spend as they think right. They can cope well also with stakeholder spill-overs, because in varying ways the main stakeholders have a close and co-operative relationship with top management – stakeholder inclusion.  This largely explains the success of Germany and Japan in motor vehicles and specialised machinery, where visibility is low and stakeholder spill-overs, large. Japan can also, in some respects, cope well with high opportunity, because firms in industrial groups combine to protect management freedom to spend, provide extra capital, and even reduce the risk of new products to be sold to other members of the group. This explains its success in electronic components.   The United States, by contrast, has a very good record in sectors where radical innovation is required, such as biotechnology and packaged software, which benefit greatly from its highly expert venture capital and to a lesser extent from expert shareholders in established firms.  

Technological development and the CGFS in developing countries.

Technology acquisition and the implications for the demands on the CGFS.

The emphasis in developing countries must be on technology acquisition not creation. Mastering acquired technology is a complex, multi-level process with many 

· low-visibility activities – e.g. fixing teething troubles in production

· stakeholder spill-overs, i.e. need to co-operate closely with related firms (e.g. buyer-supplier relations) and to get full commitment and involvement of employees at all levels.

This is the main task in a wide range of sectors and sub-sectors which are the main priority for development.  Differences among sectors do not seem so important, though stakeholder spill-overs are very high in machinery and assembled goods. 

Most emphasis must therefore be on the need for shareholder/financier engagement – thus, ability to recognise and support low-visibility activities - and stakeholder inclusion.  (Significantly, Japan - highly successful as emerging economy with a wide range of sectors where it caught up successfully – had and has these CGFS features.)


What of dimensions 1 and 2?  


1: Rapid change in a fast-developing economy does cause competence destruction and require organisational reconfiguration. There is little hope of finding ways to bring this about through expert finance or expert shareholders: the expertise is simply not available within the system. On the other hand, there are appropriate models to draw from in developed countries. One way in which organizational reconfiguration may be brought about is ‘natural selection’ through competition among new entrants to fast-growing fields.  (One view of South Korean industrial policy in the 1970s and 80s is that it was designed to speed up such natural selection.)


2: In fast-growing emerging economies the opportunities for profitable technological development are very large, in a wide range of fast-growing sectors, so long as there is adequate protection from imports and foreign direct investment. Then the task for CGFS in providing ‘risk capital’ is relatively easy: provide large bank loans for such firms and let them reinvest their profits. Better-managed firms will have more profits to reinvest.  China in the 1980s and 90s was in such a situation, with the reservation that in many sectors there were excellent opportunities for profit through joint ventures with foreign firms, which represented only a very partial, dependent form of technological development (see below) and reduced the opportunities for other firms to profit from less dependent, endogenous innovation.   (See below.) 

Dependent versus endogenous technology strategy.


Dependent innovation may be defined as a rise in static technological capability (both product and process) without any significant dynamic technological capability. The rise is dependent on the assistance of an external, normally foreign provider. The extreme is a ‘turnkey’ plant. Normally it involves purchasing one ‘bundle’ or package of elements: 

· Machinery, with training in how to use it.

· Blueprints for producing the new product, with instruction.

· Licenses for the product (and process) technology being used. 

The dependent situation is generally reflected in the way components are supplied. Components which should be outsourced (e.g. windows for cars), will be supplied by firms selected by the provider, and operating under its control. Higher-technology ‘core’ components will often be manufactured by the bundle-provider – their production technology not being transferred.


Bundling in this way is fast and predictable. However, unbundling has crucial advantages in the medium and long term. The more you separate components, 

the better your market position for transfer: you can expect to find more suppliers of a given element of technology than of a whole bundle and you have thus a better chance of getting each element cheaply.  You may well find a domestic supplier. You may also be able to identify opportunities for you to do independent development (or for a domestic collaborator to do it.).  Further, you get the opportunity to learn system integration – how to bring the different elements and components together; in fact you are obliged to learn it. 

The crucial disadvantages of unbundling are in terms of corporate governance.  Unbundled technology acquisition is complex and slow. (Bundled t.a. needs just one big deal with a foreign provider.)  Prior learning is needed in order to conduct the unbundling and systems integration processes competently. It has low visibility and a slow pay-off, so it needs owner and/or financier engagement. Unbundled t.a. needs cooperation with, and initiative from, related domestic firms and lower-level employees. These high stakeholder spill-overs thus call for stakeholder inclusion.  If the country’s CGFS is low in engagement and inclusion, desirable unbundling may not take place.  
4. The fatal flaws in the corporate governance of Chinese SOEs
We show in this section that the demands of an unbundling strategy, for engaged corporate governance with stakeholder inclusion, are poorly met by the corporate governance arrangements and relationships typical of Chinese SOEs.   Corporate governance, we define simply and broadly as: who controls a firm and how. The most-researched domain in corporate governance is the “agency” problem. The principal-agent relationship is defined as a contract under which principals employ the agent to perform on their behalf, which involves delegating some decision-making authority to the agent. Due to information asymmetry and opportunism, the agent will not always act in the best interest of the principal. In China, the traditional principal-agent issues are particularly profound in state enterprises, manifesting themselves in two layers (Tylecote & Cai, 2004):
· Agents being accountable to agents. In China by definition the ownership and residual claim rights of SOEs belong to all – hence in essence to no-one. From the external governance point of view, government officials are in charge of the firm; firm managers answer to them. However, these officials too perceive themselves as agents, not principals; agents not of the people, but of the senior officials who appointed them.  The agency problem is thus multiplied.  
· Managers’ career paths as officials. Anyone familiar with the Chinese political system and industrial structure can list the one-to-one matches between SOE managers’ positions at different levels with those of government officials. Thus CEOs of local firms are paid as section chiefs (Chuji Daiyu) or director generals (Juji Daiyu) whereas CEOs of “Central Enterprises” (Zhongyang Qiye) are normally regarded as vice ministers (Fubuzhangji Daiyu). Their quasi-official status largely shapes the mentality of SOE managers. They are usually picked by officials, and may be officials themselves already; anyway, they often end up as an official of a higher position after staying in the firm for, say, 5 years. This makes the agency problem more acute, because it is inherently linked to term and time horizon. Given a long enough time in post, it is rather easy for an agent’s performance to be evaluated reliably and accurately: shrewd investments pay off in the end, while unwise economies in the building of capability and the nurturing of customers, come back to haunt the manager responsible. An agent who expects to be elsewhere soon, must care more about superficial impressions than long-term consequences. 
5. The pattern of Chinese weakness
The missing links within the Chinese NSI
An almost uniform feature of the Chinese NSI is the limited quantity and quality of inter-firm relationships (IFRs).  We cited Gu (2003) and Gu and Lundvall (2006) above on such deficiencies within what would otherwise be ‘clusters’.  The general failure of the (Chinese-owned) machinery industry is indicative of poor IFRs, since most types of machinery come into what Pavitt (1984) called the ‘specialised supplier’ category, in which relationships with customers, above all ‘lead’ customers, are of crucial importance. (It is notable that when the research institutes, which developed capital goods, were cut loose from government funding, and they chose not to survive by selling their services, they also chose not to join major industrial groups in which they would (in principle) have been able to produce their capital goods in a suitably close relationship with major customers.)  Likewise Chinese performance is poor in ‘effects’ chemicals which are produced for the specific needs of major customers. 

Macdonald (1998) (as likewise von Hippel 1988, 2005) has shown that successful innovation typically requires important interchange of information among firms. Such interchange flourishes where the relevant relationships are informal and based mainly on personal contacts (Macdonald and Assimakopoulos 2003).  Moreover, the competition of the market encourages much more information exchange than collaboration, even collaboration intended specifically to facilitate innovation (Piekkari and Macdonald 2005). This points to the weakness identified by Lu and Feng (2004) the ‘featherbedding’ of the ‘insider’ firms, protected from competition by government control of market access. But the information exchange referred to is that among competing firms.  What of that between seller and buyer of machinery or components?  There is an underlying formal relationship here, the contract of sale, on which a richer skein of informal relationships may be built. What determines the richness, the closeness of this relationship? Cantista and Tylecote (2008) have shown for British firms that owner engagement, which we have shown to be crucial for coping with low-visibility and slow pay-off investment, appears to be equally crucial for the development of close inter-firm relationships. This is hardly surprising, since the effort and sacrifice of immediate profit required to establish such relationships represents a decidedly low-visibility and slow pay-off relationship.
6. Conclusion 
We have seen that the corporate governance of state-owned enterprise in mainland China must take a substantial part of the blame for the failure of its firms thus far to establish a strong bridgehead of ‘endogenous’ or independent teachnological capability in medium and high technology industry.  It is however always dangerous to make statements about China in the present tense on the basis of an analysis of the past: the reform process is constantly evolving and the country is changing so fast. 
Changes to the state sector.

The state-owned enterprises which once dominated the mainland Chinese economy have changed in two directions. First, many, particularly of the smaller SOEs, have been privatised, wholly or partly. This may have involved an unacceptable transfer of wealth from government to private hands, but from a corporate governance point of view it must be seen as generally an improvement. Partial privatisation certainly is. Cai and Tylecote (2005) have argued that MISOEs (minority state-owned firms) have most of the advantages but few of the disadvantages of SOEs in terms of corporate governance and finance. Second, those which remain, at least those within the SASAC portfolio of large central government owned firms, are being governed in an increasingly conventional manner, with their performance being evaluated by normal Western financial accounting measures. In particularly, the SASAC website in 2006 revealed the use of Economic Value-Added.  We have no space to discuss the details of EVA: it is broadly speaking a fair measure of the profitability of a firm. The danger lies in the availability of any immediate measure of profitability. It is particularly dangerous given the parallel policy of bringing in outside top managers. Both of these developments can be highly positive in bringing a new emphasis on efficiency through the reduction of waste, and focus on what is commercially rewarding. The difficulty is that if a CEO has a relatively short time to make his or her mark on a firm, and that mark will be measured financially, low-visibility investments in technological capability will be discouraged. Precisely that has been the situation in British plcs, with a clear damaging effect on their technological capability and (by now) on their growth in higher-technology areas (Tylecote and Ramirez 2006).

The rise of the private sector.

Partly through privatization, and more through its own organic expansion, the private sector accounts for a rapidly expanding proportion of economic activity. It cannot be taken for granted that this will be beneficial from our point of view. The British example shows that the mere existence of privately-owned firms whose corporate governance generally conforms rather well to accepted norms, and of a highly sophisticated financial system, is no guarantee of the successful development of technological capability.  The private sector in China, where the CEO tends still to be the majority (or sole) shareholder, is not likely any time soon to suffer from the agency problems rife in British listed firms; but it is inclined to deficiencies of its own.  It has of course suffered severely in the past from the dominance of the Chinese financial system by state-owned banks which showed great reluctance to lend to private firms. While this problem is declining, there seem to be some ingrained deficiencies in governance and strategy.  The pattern of expansion responds to opportunity as perceived by the owner-CEO (if not his whim) more than to any carefully-developed vision of the firm’s competences. It is unlikely that the CEO will tolerate any effective opposition to his tendency to arbitrary dictatorship, given the traditional aversion in Chinese culture to authority-sharing (Whitley, 2003). (From this point of view, Communist oligarchy has much merit.) The resulting tendency to unrelated diversification may be seen by the owner in some ways as an advantage, given the risks of official obstruction in any given product area (Krug and Hendrischke, 2007).
WTO entry

The privatisation of the mainland Chinese economy is being driven not only by the expansion of domestic firms, but by foreign direct investment by multinationals from advanced countries, now largely free of official restraint after WTO entry. This must tend to sharpen competition for domestic firms, private and state, on the labour market and product markets.  It may well make it harder for Chinese firms to buy ‘bundles’ from foreign firms (directly or within joint ventures with them), since the prospective seller of the bundle now has the option of exploiting the Chinese market by FDI.  On the other hand, the path of ‘endogenous’ technological development may become less attractive because it cannot quickly produce products as attractive as those of the foreign firms: there will therefore be a longer period of product development through successive models before it can be expected to pay off.  In consequence, the quality of corporate governance becomes even more important than before.  Only engaged and expert owners and strong inter-firm relationships can provide the support for low-visibility innovative effort, with stakeholder spill-overs, which will be needed in the new challenging environment.
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