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Abstract

Economic growth supported by technological development has lifted hundreds of millions of people out of poverty. But hundreds of millions are still very poor. Technological change is driven by major corporations and governments.  The roles of R and D  and innovation in sustaining poverty are considered. Many analysts conclude that  the policies of international organisations should be reformed in order to tackle  problems of world poverty This paper goes further, suggesting that pro poor economic growth could be stimulated if governments worldwide were to reform the   legislative framework under which major corporations operate. This is not  an immediately attainable goal, but an idea  whose desirability and feasibility should be evaluated through academic research. Should this idea prove to have a measure of validity, further research could help to articulate the barriers to its implementation and how they could be overcome. 

"What is needed are policies for sustainable, equitable and democratic growth. This is the reason for development. Development is not about helping a few people get rich or creating a handful of pointless protected industries that only benefit the country's elite: it is not about bringing in Prada and Benetton, Ralph Vuitton for the rich and leaving the rural poor in their misery".

Questioning the roles of the actors in the Triple Helix model

This paper begins to answer a question raised by Leydesdorff and Etzkowitz's reflection  on the development of the Triple Helix model in their  paper about the  question of the appropriate role of the university in society. "Should the university be an 'ivory tower of independent reflection, or a generator of economic wealth, or somehow play both of these roles?"
 

The paper also considers the roles of the other two actors in the Triple Helix by asking "Should governments and international organisations devote their principal efforts to the pursuit of economic growth, or should they give more priority in their polices to redistribution of wealth and income to the poorest sections of society?" And it  raises the question whether research is needed to assess whether there is a case for governments to seek to reform  the constitutions of large multinational firms to provide them with incentives to devote more attention to social goals and less attention to seeking profits.

Poverty reduction

In the last hundred years or so, many millions of people  have been lifted out of poverty by economic growth. Since 1945, the majority of the people in many industrialised nations have enjoyed substantial increases in living standards. Mass production has made available a wide range of products at prices most people in these countries can afford – from  cheap clothes and food  to products such as vacuum cleaners and washing machines which make household tasks less arduous. By the 1950s, most of Europe enjoyed full employment and welfare states. In the 1950s and 1960s, the end of colonialism was followed by improvements in education and health and accelerated economic development that led to dramatic declines in poverty in several developing countries. 

But the advances have been  very uneven
. In the  hundred years to 1989,  disparities between the income of the richest countries and the poorest  widened substantially  (Pritchett 1995)
. In the last twenty years, the disparities between the incomes of those who live in the richest countries and those in the poor developing countries where most of the world’s population live have become even greater.(Castells 1998:75 and 78) 
  One of the most fundamental reasons for the persistence of  large scale poverty is that the distribution of wealth and income in the world is very unequal, to the extent that there are hundreds of millions of people living in poverty and a tiny  number of extremely rich people.  

Economic benefits of new technology

The conventional wisdom is that the development and use of new technology leads to economic development and that the benefits of economic development ‘trickle down’ to benefit the whole of society. The best way to alleviate poverty is to provide the maximum freedom for individual entrepreneurs and corporations to create as much wealth as possible as quickly as possible. The poor and the poorest  all benefit from wealth creation eventually because of the trickle down of wealth and income from the rich and very rich to the poor and the very poor. Any measures which restrict entrepreneurs and corporations from pursuing competitive advantage are likely to reduce growth in wealth and income. The Organization for Economic Co-operation and Development (OECD) is a club of the richest nations in the world. OECD  policy recommendations epitomise this philosophy and influence the policies of governments and international organisations. ‘An open, competitive domestic industrial base is an important means of creating jobs and enhancing public welfare. Industrial competitiveness policy helps to create conditions conducive to achieving these objectives by providing the broad framework for competitive markets. Governments must increasingly formulate domestic policy in a global context; improve the business environment and enhance the competitiveness of markets.’ Technological change is beneficial because declining costs of communications, transport and logistics are among the factors which can offer lower costs, better quality and more choice to consumers. 

There are, however, reasons to believe that this is no longer so to the same extent as it was a few decades ago. Multinational corporations now  control a high proportion of the world's Research and Development. They devote most of their scientific and technological endeavours to meeting the needs of markets offered by rich people, and very little to meeting the needs of the poor. An example is pharmaceuticals. Pharmaceuticals companies are also mainly interested in large, profitable markets, and these are most readily secured by m developing and marketing treatments for the illnesses prevalent in the developed world. While 18 per cent  of the global disease burden is accounted for by  pneumonia, diarrhoeal diseases  and tuberculosis, mainly in developing countries, only 0.2 per cent of the world's health related R and D is devoted to developing treatments for these diseases
 . Finch 
 suggests that it is unsurprising that drug firms concentrate on the developed world's needs, on cardiovascular treatments, antidepressants, cholesterol -lowering drugs and ulcer-related treatments. ‘Sadly this is a commercial business’ said the UK chief executive of an international drugs company, ‘We do concentrate on Western diseases. That is what drives us. If you want to be a major player, you have to concentrate on the big areas. There would be a lot more research into Aids if it were as a big a problem in the western world as elsewhere.’ Drug companies have developed expensive HIV treatments for rich western markets which extend the life-spans of many AIDS patients. Sufferers in developing countries cannot afford to use these medicines.
 For other examples, see
.

Trends in technology

It appears  that this concentration of R and D on meeting rich people's needs is likely to continue and perhaps even become more pronounced, unless there are radical changes in the behaviour of large multinational corporations, international organisations  and governments. 

For example, IBM is reported as claiming that technological developments could result in the wide availability of handheld devices that combine telephony, data and multimedia functions.   It foresees the availability of permutations of notebook computers, personal digital assistants (PDA), cellular phones and pagers - a  vision of employees scattered everywhere connecting to the network over new and exotic devices so that users can run business processes from wherever they  happen to be.
 

Some aspects of  this  concept are illustrated by the following vision: while  travelling on business,  people  can get off the plane at the airport or go into their hotel and  have access to a device which will communicate to services which update their schedules and automatically make airline or hotel arrangements for the new meeting they  have to attend tomorrow. End users would simply hear network  tones equivalent to phone tones on the multi function device they carry, and advanced features such as security, directory services and intelligent quality of service would be built in but not necessarily all such features would be visible to the users. While achieving such a utopia would involve the use of a wide variety of  devices, the general  aim is to develop software so that  all  the different networks and network services appear as one integrated system to the user. But this is a utopia which will  be confined to rich people and rich corporations.

The major parts of the biotechnology industry both in Europe and the US are biopharmaceuticals and agricultural. Traditionally, pharmaceutical products were based on small molecule chemistry.
 New developments in biotechnology have made it possible to create new drugs using biology. Dedicated biotechnology companies, seed companies and agrochemical /life science companies now comprise  a new bioagrifood industry. Bioinformatics is the storage, retrieval and analysis of data for scientific research which aim to provide answers to biological questions. The development of bioinformatics is critical to realising the benefits which are emerging from genomics and combinatorial chemistry.  This cluster of  new technologies offers the potential of improving the efficiency and speed of the process of screening compounds for their effectiveness. A  commonly used bioinformatic technique in pharmaceutical research consists of software tools which create and compare 3-D structural models of proteins and other molecules to aid prediction of their interactions. It is hoped that the ability to read DNA sequences will lead to deeper understanding of the susceptibility of individuals to disease and give greater insight into the structure and assembly of proteins. As a consequence of bioinformatics, computers have become vital in the research process  from the outset, providing details of external research via the Internet and allowing targets to be found from data mining in sequence databases.

Nanotechnology is a hybrid science combining engineering and chemistry . The emerging and rapidly growing fields  of  nanoscale engineering science and technology involve working at molecular and atomic levels to  create structures with precisely designed and fundamentally new properties. Much of the nanotechnology research taking place now will take more than 20 years to complete, but nanotechnology  could start to have major impacts on the economy  from five to 15 years in the future.  In January 2000, President Clinton requested a $227-million increase in the U.S. government's investment in nanotechnology research and development. This initiative nearly doubles America's 2000-budget investment in nanotechnology, bringing the total invested in nanotechnology to over $500 million for the 2001 national budget. In a written statement, White House officials said that "nanotechnology is the new frontier and its potential impact is compelling." About 70 percent of the new nanotechnology funding will go to university research efforts, which will help meet the demand for workers with nanoscale science and engineering skills. The initiative will also fund the projects of several governmental agencies, including the National Science Foundation, the Department of Defense,  the Department of Energy, the National Institutes of Health (NIH), National Aeronautics and Space Administration (NASA)  and the National Institute of Standards and Technology (NIST) . NASA's plan includes the development of robotics using nanoelectronics, biological sensors and artificial intelligence. NIH plans to develop novel instruments that can be used to collect DNA sequence variation  and gene expression data from individual patients , initially to identify genes involved in causing diseases and later to diagnose the exact form of the disease the patient is suffering from so as to design the therapy to treat the patient's disease. NIST envisages that new information technologies an technologies such as nanomagnetics will eventually  replace  today's semiconductor electronics and is developing the critical measurement infrastructure which will be required by these radically new technologies. 

Nanotechnology could initiate  a new industrial revolution: it  could change  the way almost everything, including medical systems, computers and cars, are designed and constructed. It may have its biggest impact on medicine. Patients could drink fluids containing nanorobots programmed to attack and reconstruct the molecular structure of  cells and viruses to make them harmless. Nanorobots might even  be programmed to perform delicate surgical operations  -- such nanosurgeons could work more precisely  than the sharpest scalpel. By working on such a small scale, a nanorobot might  operate without leaving the scars left by conventional surgery. 

Such developments  will absorb billions of dollars of company and government funds. Some contribution to meeting the needs of the poor and very poor may result from these vast expenditures, but this contribution is  likely to be relatively small. A high proportion of the R and D carried out in the world is directed by large multinational corporations based in advanced industrial countries such as the United States, Japan and Western Europe.  Understandably, therefore, most  is directed by multinationals towards creating and satisfying large  markets in these countries. We have seen that nanotechnology R and D is being heavily supported by the US Government. Some of the products and services generated by this R and D will be used for military purposes, probably in most case in co-operation with major US companies which will carry out most of their R and D in the US manufacture most of  the resulting new products and services there. Indeed,  the share of developing countries in global R and D actually fell between the mid-1980s and the mid 1990s -from 6 per cent  to 4 per cent.
 Most of the civilian applications  resulting will be exploited by large corporations who, understandably will seek large markets because these offer the most profitable opportunities. The largest markets are offered by richer people because they have more buying power.  Many large markets are offered by the relatively affluent populations who live in advanced industrial countries such as the United States, Japan and Western Europe, and by the governments in such countries for  military purposes. Moreover, the resources needed for processes of pilot production and scaling up to full scale production are generally far greater than those needed for R and D. Such resources are far more readily available in advanced countries than they are in developing countries, so these processes are likely mainly to create employment in advanced countries and  to bring benefits to the much richer markets in those countries. 

The neglect of the poor

Accordingly,  the needs of the poor and the  very  poor for products and services designed to enhance their living standards and their employment prospects are likely to continue to be neglected. The numbers of people who have incomes of less than $1 a day,  who lack  access to clean water, and who die before they reach forty years of age each exceeds one billion. Nearly as many – more than 800 million people - are malnourished.
 South Asia has the most people affected by poverty. Unemployment is also persistent, and  low yields from subsistence agriculture and low wages in employment are major factors keeping millions of people in poverty. Very little of the fruits of R and D are likely to be deployed to alleviate such conditions. Research and crop development  tends to be concentrated in areas where it is thought likely to open up big markets in developed countries -e.g. to produce slow-ripening tomatoes -rather than in those which would benefit developing countries such as anti-malarial vaccines or drought-resistant crops for marginal lands. Genetic engineering in agriculture is motivated by the aim of securing profits from rich markets in the developed world to a far greater extent than by any drive to feed the hungry. Research and crop development is directed at meeting  the commercial needs of food processors in advanced countries rather than the nutritional needs of poorer people -unless protesters in advanced countries are successful in preventing such crops being grown.
.  

Behaviour of corporations and international organisations 

To a very considerable extent, corporations are driven to behave in ways which are not conducive to the public good. "It is unreasonable to look to the workings of unregulated free markets to play the main role in alleviating  world poverty and deprivation. Major multinational corporations, the principal players in the world’s markets, do not pursue the objective of alleviating world poverty,  primarily  because they are essentially market creating and market satisfying organizations.  Their neglect of the poor  is not because corporations are inherently evil, but because the poor do not offer attractive markets. "
 

But most  critics of  the present operations of world capitalism focus their attention on international organisations such as the International Monetary Fund (IMF) and the World Trade organisation . For example, Stiglitz has written an authoritative and damning critique of IF policies:

"IMF's insistence on developing countries maintaining tight monetary policy has led to interest rates that would make job creation impossible even in the best of circumstances. And because trade liberalization occurred before safety nets were put into place, those who lost their jobs were forced into poverty. Liberalization has, thus, too often, not been followed by the promised growth, but by increased misery".

Reforming international trade and financial  institutions could contribute significantly to solving the problems of world poverty, but even if such efforts are successful, the size  and speed of their contribution is likely to be inadequate  in relation to the enormous extent  of the problem.  

Reform of corporate governance

Accordingly, I go further than Stiglitz by proposing  that  reform of the international capitalist system to stimulate pro-poor growth and environmental protection  might be much more effective if it also involves  international agreement to undertake major reforms to the legislative frameworks under which companies and corporations operate. This could only be  secured by international agreements between governments, because if only a few government changed their laws in this way, multinational corporations would migrate to those countries which did not change. This  is not intended  as a  policy recommendation, but rather as beginning to set an agenda for university research which takes a critical stance in relation to  business, rather than being designed mainly to increase corporations' profits. 

At present, the overriding goal of corporations is to make profits. A central feature of the legislative framework in all or nearly all countries of the world is that the primary goal of companies and corporations is defined as to  meet the needs of shareholders. It is suggested that the major harm caused by large corporations operating in several countries arises  from this feature of the legislative framework  in large measure.

Shareholders' primary, even sole interest in companies and corporations is  increase in the value of their stake in the company, either through increases in the capital value of that stake and/or in increases in the revenue streams which they derive in consequence of ownership of that stake. 

Technological revolutions

The ideas for tackling this problem which follow can be seen in the context of  Perez's recently published scholarly book which identifies recurring phenomena in five technological revolutions in the last two hundred and fifty years. One of her  main aims is "To help see ahead to the next phase… in order to design timely actions to make the best of the impending opportunities." Each revolution is "accompanied by a set of 'best-practice' principles in the form of a technological paradigm which breaks the existing organizational habits in technology, the economy, management and social institutions." Her other main concept is the great surge of development  "which represents the process of installation and deployment of each paradigm in the economic and social system"
. "The extremely long period of installation since the 1970s, characterized by increasingly globalized free competition, nurtured the idea that markets were all that counted…" But doubts began to arise and spread  as  a consequence of the dire consequences of the imposition of policies based on free competition dogma in economies in transition (from Communism) and in developing countries.
 Perez suggests that such doubts are likely to spread, and the next section of this paper represents one manifestation of these growing doubts. 

Conversion of large corporations into not-for-profit organisations 

It is proposed that governments could  take powers to convert major corporations  into 'companies or corporations limited by guarantee', or other forms of  not- for- profit organisations. Corporations with revenues above a certain predetermined ceiling could be required by statute to convert  shareholdings into holdings of fixed interest debentures. Legislation would require the companies to change their corporate objectives from the increase of shareholder capital value and dividends to serving the public good. Boards of Directors could be elected by stakeholders in the corporation, including worker representatives, representatives from the regions in which the corporations operate  and  representatives of the holders of the debentures with which the corporation is financed.. In the arrangements envisaged here, corporation constitutions would call for the corporation to take account of the interests of its stakeholders, and also to take account of the public interest, within the constraints of the financial resources available to the corporation. Their mode of operation would be similar to that of the  thousands of companies limited by guarantee  in Britain.  Only if such policies are implemented by the major  developed countries throughout the world will they be effective in improving the prospects for pro-poor development. If only one or a few countries implement the proposed changes in the legislative framework,   such measures will be ineffective, as  the operations of major multinationals would avoid the consequences of such legislation by migrating to countries where it is not  in force.   However any  economist committed to the respectable neo-classical tradition would pour derision on any such proposal, on  grounds such as that the public good is indefinable, which of course it is. Far better, they would say,  to rely on the invisible hand of competition to force companies to behave in the interests of their customers. 

But many large corporations are adept  in using  two principal weapons in their largely successful efforts to build quasi monopolies to defeat the invisible hand of competition which would otherwise depress the prices they can charge. These are innovation which  uses Research and Development to produce genuinely new products and services; and branding which has the power to make customers think that  branded products or services  are worth substantially  more  than unbranded alternatives
. Often corporations  use the two in combination -one of the most familiar examples being Microsoft Windows whose logo confronts me every morning when  I start  to work on this paper. Large multinational corporations use the power of monopoly over a product design or a brand to overcome the invisible hand of competition. 

This is not to say that innovation is undesirable. Rather it is  suggested  that corporations which are constituted to serve the public good and  the interests of stakeholders interested in goals other than making profits are much more likely to deploy  Research and Development and innovation to benefit  poor people and the environment than  corporations which are driven almost exclusively by the aim of increasing their profits. Corporations which do not  have the primary objective of making profits are much more likely to refrain from anti-social policies;  to the extent that they are so inclined, they are likely to be much  more easily  restrained by governing boards  representing stakeholders and the public 

Companies limited by guarantee- a British example

One of the largest such companies  - the National Trust - is not, as its name might seem to imply, a government organisation. It is constituted as a company limited by guarantee, which means that it operates in most respects like a limited company -the normal constitution for businesses in Britain -except that it is not allowed to make a profit for distribution to shareholders. In addition to its primary role, the preservation of places of historic interest or natural beauty, it  operates over 140 tea rooms and restaurants, and 300 holiday cottages. It employs more than 4,000 people, and  had a turnover of over £250 million in 2001-2. Except that its financial aim is to break even rather than make a profit, in most respects, it operates in a similar way to private profit-seeking corporations -it has a system of internal financial controls, a  Strategic Plan, and a comprehensive annual budget which is reviewed by a Finance Committee. But the principal advantage of this mode of operation is that the organisation has to justify itself publicly in terms of its contribution to the public good, not to shareholders in terms of its profitability.

Conclusions

The lead in any  movement to  reform the legislative framework under which corporations operate would have to be taken in the world's dominant economies - in particular by  the U.S. Europe and Japan, whose governments and political leaders (most notably George W Bush)  are now the willing slaves of multinational corporations as they operate at present. This is not, therefore, intended as a  practical proposal that could  be taken up immediately and implemented. Rather, it begins to ask questions related to those raised by Leydesdorff and Etzkowitz, and to indicate the need for major research programmes to seek to answer them. These questions  are along the following lines "Should universities begin to plan  research agendas  which seek to answer the question "How should the capitalist system be reformed  to create possibilities for meeting the needs of the poor and the very poor better and more quickly? ". I  hope that some participants in this Conference will join me in the first stages of planning a research agenda to make progress in this direction.  
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