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INDIA AND THE KNOWLEDGE ECONOMY:

LEVERAGING STRENGTHS AND OPPORTUNITIES

Summary

One of the world’s largest economies, India has made tremendous strides in its economic and social development in the past two decades. Its impressive growth in recent years—8.2 percent in 2003—can be attributed to the far-reaching reforms embarked on in 1991 and to opening the economy to global competition. But India can do more—much more—to leverage its strengths and grasp today’s opportunities.

India was the world’s largest economy in the first millennium, producing a third of global GDP (see figure 1). By 1500 its share had declined to 25 percent, as China overtook it and Western Europe’s share began to expand rapidly. India’s share continued to fall after 1700 due to the collapse of the Moghul Empire, the costs of adjusting to British governance, and the rapid increase in the share of Western Europe, followed by the spectacular rise of the United States. India was a latecomer to the industrial revolution. It cannot afford to miss the knowledge revolution! 

Figure 1: India during 2,000 years
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Source: Angus Maddison. 2001. The World Economy: A Millennial Perspective. OECD, Paris.
The time is opportune for India to make its transition to the knowledge economy—an economy that creates, disseminates, and uses knowledge to enhance its growth and development. India has ample scope for exploiting the global knowledge revolution and recent advances in technology to boost the productivity of agriculture, industry, and services—and to reduce poverty and touch every member of society. To get the greatest benefits from the knowledge revolution, India will need to press on with the economic reform agenda that it put into motion a decade ago and continue to implement the various policy and institutional changes needed to accelerate growth. In so doing, it will be able to improve its international competitiveness and join the ranks of countries that are making a successful transition to the knowledge economy. 

India has many of the key ingredients for making this transition. It has a critical mass of skilled, English-speaking knowledge workers, especially in the sciences. It has a well-functioning democracy. Its domestic market is one of the world’s largest. It has a large and impressive diaspora, creating valuable knowledge linkages and networks. The list goes on: macroeconomic stability, a dynamic private sector, institutions of a free market economy, a well-developed financial sector, and a broad and diversified S&T infrastructure. Building on these strengths, India can harness the benefits of the knowledge revolution to improve its economic performance and boost the welfare of its people.

This report provides a “big picture” assessment of India’s readiness to embrace the knowledge economy, and highlights some of the key constraints and emerging possibilities confronting India on four critical pillars of the knowledge economy: 
· Strengthening the economic and institutional regime
· Developing educated and skilled workers

· Creating an efficient innovation system

· Building a dynamic information infrastructure.

It highlights the point that, to create and sustain an effective knowledge economy, India must undertake systemic integration of reforms in the above four domains to strengthen its competitive advantage. In particular, given that the country is currently facing a deteriorating fiscal position and is hampered by low productivity of its state sector, weak integration into the global economy, limited levels of FDI, and weak infrastructure, India should focus its efforts on further reforming its overall economic and institutional environment. Addressing issues in this domain will be key, as it is possible for India to have a strong educational base, a highly developed R&D infrastructure, and global niches in IT, but miss out on the full benefits of these knowledge-related achievements in the absence of a strong economic incentive and institutional regime. The report also underlines that for India to achieve the levels of domestic and foreign investment necessary to sustain and accelerate economic growth, its macroeconomic and trade policies will need to be complemented with a host of institutional factors and policies that can further help to improve its overall investment climate.  

Based on this work, the following are some of the key issues that India needs to address in each of the four pillars to spur growth and innovation and in so doing, increase social welfare.

Strengthening the Economic and Institutional Regime

Taking advantage of the knowledge revolution’s potential hinges on effective economic incentives and institutions that promote and facilitate the redeployment of resources from less efficient to more efficient uses. This fundamental pillar of the knowledge economy provides the overall framework for directing the economy. Important elements of the economic and institutional regime include macroeconomic stability, competition, good regulatory policies, and legal rules and procedures conducive to entrepreneurship and risk taking. A key feature is the extent to which the legal system supports basic rules and property rights.
India’s economic and institutional regime has several strengths: flourishing entrepreneurship and free enterprise; a strong infrastructure for supporting private enterprise; capital markets that operate with greater efficiency and transparency than, for example, those in China; an advanced legal system; and an independent judiciary. Property rights are fairly secure, and the protection of private ownership is strong. The rule of law generally prevails. Corporate governance has also improved dramatically. 

India has other intrinsic advantages, such as macroeconomic stability, a large domestic market, and a large and relatively low-cost and skilled workforce. It also has a critical mass of well-educated workers in engineering and science, and, unlike China, abundant raw materials. All this should allow the country to emerge as a major hub for manufacturing and labor-intensive service industries. 

Despite India’s recent economic growth, there are a number of barriers, such as the multiplicity of regulations governing product markets, the distortions in the market for land, and the widespread government ownership of businesses that have been inhibiting GDP growth, according to some estimates by about 4 percent a year. Removing these barriers and fostering a stronger investment climate would allow India’s economy to grow as fast as China’s—10 percent a year—and create some 75 million new jobs outside agriculture.

One reason for India’s less competitive markets is excessive regulation of the entry and exit of firms, which face stiffer requirements for obtaining permits and take much longer to get under way than do the firms in many other countries. Restrictions on the hiring and firing of workers are also a major obstacle to doing business in India. In addition, enforcing contracts is a major problem: for example, it takes more than a year to resolve a payment dispute. India thus needs a good investment climate that provides opportunities and incentives for firms—from microenterprises to multinationals—to invest productively, create jobs, and expand, thus playing a central role in growth and poverty reduction. A good investment climate encourages firms to invest by removing unjustified costs, risks, and barriers to competition. 

So, to strengthen its overall economic and institutional regime, India should continue to address the following: 
· Fostering a better investment climate to enhance overall economic performance and increase the productivity of both public and private investment. This includes:
· Reducing inefficiencies in factor markets by easing restrictions on hiring and firing of workers, improving the access of small and medium enterprises to credit, addressing problems in the use and transfer of land, and updating bankruptcy procedures

· Speeding up trade reform by reducing tariff protection to create a level playing field for investment, both domestic and foreign 

· Ensuring access to reliable power at reasonable cost by rationalizing power tariffs and improving the financial and operational performance of state electricity boards

· Addressing capacity and quality constraints in transport by improving public sector performance and developing speedy, reliable door-to-door transport services (roads, rail, and ports) to enhance India’s competitiveness

· Simplifying and expediting all procedures for the entry and exit of firms​—for example, through “single window” clearances. 

· Encouraging foreign direct investment (FDI) and increasing its contribution to economic growth by phasing out remaining FDI restrictions and increasing positive linkages with the rest of the economy. 

· Stimulating growth of manufactured and service exports. In so doing, India could drive down global costs in services, just as China drove down global costs in manufacturing.

· Strengthening intellectual property rights (IPRs) and their enforcement. India has passed a series of IPR laws in the past few years, and their enforcement will be key to its success in the knowledge economy. 

· Improving governance and the efficiency of government, and encouraging the use of ICTs to increase government’s transparency and accountability.

· Using information, communications, and technology (ICTs) for more effective delivery of social services, especially in health and education, empowering India’s citizens to contribute to and benefit from faster economic growth. 
Developing Educated and Skilled Workers

Education is the fundamental enabler of the knowledge economy. Well-educated and skilled people are essential for creating, sharing, disseminating, and using knowledge effectively. The knowledge economy of the twenty-first century demands a new set of new competencies, which includes not only ICT skills, but also such soft skills as problem solving, analytical skills, group learning, working in a team-based environment, and effective communication. Once required only of managers, these skills are now important for all workers. Fostering such skills requires an education system that is flexible; basic education should provide the foundation for learning, and secondary and tertiary education should develop core skills that encourage creative and critical thinking, and a system of lifelong learning should provide the skills to be competitive in the new global economy. 
India has made substantial progress in increasing literacy, and in increasing primary and secondary enrollments. But the country still accounts for one-quarter of the world’s 104 million children out of school. The participation of girls in the 6- to 14-year-old age group in elementary education is low. And considerable gaps exist in access to secondary education, particularly for girls. But, the Indian leadership is very committed to increasing educational attainment. The national program for universal elementary education, Sarva Shiksha Abhiyan or Education for All, was initiated in 2001, and the constitution was amended in 2002 to make elementary education a fundamental right of every child. 
India also possesses a large pool of highly educated and vocationally qualified people who are making their mark, domestically and globally, in science, engineering, information technology (IT), and research and development (R&D). But they make up only a small fraction of the population.. To create a sustained cadre of “knowledge workers,” India will need to develop a more relevant educational system and reorient classroom teaching and learning objectives, starting from primary school and even pre-school. The new system would focus on learning, rather than on schooling, and promote creativity. It would also improve the quality of tertiary education and provide opportunities for lifelong learning. 

Some of the main issues in India’s education system include the following:
· Improving the quality of primary and secondary education, with special emphasis on ameliorating teacher vacancies and absenteeism, reversing high dropout rates, and correcting inadequate teaching and learning materials and uneven levels of learning achievement. This is especially important for India to meet the goal of providing eight years of schooling for all children by 2010. 

· Ensuring consistency between the skills taught in primary and secondary education and the needs of the knowledge economy, introducing materials and methods to teach students “how to learn” rather than stressing occupation-specific knowledge. 

· Reforming the curriculum of tertiary education institutions to include skills and competencies for the knowledge economy (communication skills, problem-solving skills, creativity, and teamwork) that also meet the needs of the private sector.

· Raising the quality of all higher educational institutions, not just a few world-class ones (such as the Indian Institutes of Technology). 
· Establishing partnerships between Indian universities and foreign universities to attract and retain high-quality staff, and provide opportunities for students to receive internationally recognized credentials.

· Investing in flexible, cost-effective job training programs that are able to adapt quickly to new skill demands generated by changing markets and technologies, aligned with the needs of firms. 

· Aligning formal and nonformal education and training systems toward a lifelong learning system that helps people develop new competencies and provides opportunities to meet the learning needs of all, both within and outside the school system.

· Involving the private sector more in education and training and putting in place better accreditation systems for private providers of education and training.

· Making effective use of distance learning technologies to expand access and the quality of formal education and lifelong training.

Creating an Efficient Innovation System 

The innovation system in any country consists of institutions, rules, and procedures that affect how it acquires, creates, disseminates, and uses knowledge. Innovation in a developing country concerns not just the domestic development of frontier-based knowledge. It relates more to the application and use of existing knowledge in the local context. Innovation requires a climate favorable to entrepreneurs—free from bureaucratic, regulatory, and other obstacles, one that fosters interactions between the local and outside business world and, with different sources of knowledge, includes private firms, universities, research institutes, think tanks, consulting firms, and other sources. 

In India, with its relatively small formal sector, a very important part of its innovation system relates to how modern and more efficient practices can be diffused to the greatest number of users. This applies both to domestic and foreign knowledge. Tapping global knowledge is a powerful way to facilitate technological change through FDI, technology transfer, trade, and licensing. But India should also continue to build on its domestic innovative strengths. 

India has been strengthening its research and development (R&D) infrastructure, developing technological innovations and altering the mindset of its people toward better technology absorption. It is endowed with a critical mass of scientists, engineers, and technicians in R&D and is home to dynamic hubs of innovation, such as Bangalore and Hyderabad. It also has vast and diversified publicly funded R&D institutions, as well as world-class institutions of higher learning—all providing critical human capital. 

India is emerging as a major global R&D platform; about 100 multinational companies (MNCs) have already set up R&D centers in the country. Such collaboration also presents benefits for Indian industry, because the linkages among local firms, universities, and research institutes and the worldwide R&D network of multinationals further integrates India into global technology development. Such R&D activities have also been useful in inculcating a commercial culture among scientists, helping them to apply knowledge for productive ends. 

Despite these accomplishments, India spends only a small fraction of its GDP on R&D. It gets very little in worldwide royalty and license fees receipts, and its share of global patenting is small. FDI, although increasing, is rather low by global standards. India should thus take steps to improve its innovation system further—not only by taking advantage of new knowledge created at home, but also by tapping knowledge from abroad and disseminating it for greater economic and social development. Some of the key issues to address include:
· Providing incentives for international technology transfer through trade, FDI, licensing, and personnel movements, along with informal means through imitation, reverse engineering, spillovers, and more effective use of technical materials available in print and on the Internet.

· Tapping the Indian diaspora and entrepreneurs and venture capitalists in technology-intensive businesses to strengthen the knowledge linkages with India, and encouraging investment in areas related to science and technology and other needed infrastructure. 

· Spurring the growth of the IT, biotechnology, and new materials sectors, which can stimulate other knowledge-based industries.
· Improving the allocation and use of public R&D by auditing and monitoring of S&T efforts and institutional performance and redeploying resources to programs that have proven to be successful. 

· Fostering closer university-industry linkages, increasing the flow of information between the university and enterprise sectors, and undertaking R&D more relevant to the needs of the private sector and the economy.

· Encouraging more private spending on R&D, more than 70 percent of which is now performed by the (federal and state) government sector. 

· Optimizing links with the private sector to provide funding for R&D. In OECD countries most R&D is by the private sector, and India needs to put in place appropriate incentives to encourage the private sector to fund R&D. 

· Strengthening patenting and exploiting patents through commercialization and profitable applications. 

· Improving access to venture capital, important for the startup of new knowledge-based businesses. 

· Continuing to build linkages among different actors (government, national laboratories, universities, industries, and grassroots innovators) to strengthen the national system of innovation. 

Building a Dynamic Information Infrastructure 

Rapid advances in ICTs are dramatically affecting economic and social activities, as well as the acquisition, creation, dissemination, and use of knowledge. The use of ICTs is reducing transaction costs and lowering the barriers of time and space, allowing the mass production of customized goods and services. With ICT use becoming all-pervasive and its impacts transformational, it has become an essential backbone of the knowledge economy. The information infrastructure in a country consists of telecommunications networks, strategic information systems, policy and legal frameworks affecting their deployment, and skilled human resources needed to develop and use it. 

India’s telecommunications sector has registered rapid growth in recent years, spurred by reforms to open markets and the introduction of greater competition. Many domestic and international private sector entrants are now providing consumers with higher-quality services at low prices. Some 2 million mobile subscribers are being added every month! India can also boast of remarkable global achievements in the IT sector. The IT market has grown to $16.5 billion in 2002–03, accounting for 3 percent of India’s GDP and providing employment opportunities for almost 700,000 people. India is making an impact not only in software, but also in IT consulting, where companies such as Wipro, Infosys, and Tata are managing IT networks in the United States and re-engineering business processes. In chip design, Intel and Texas Instruments are using India as an R&D hub for microprocessors and multimedia chips. 

As a result of the IT explosion and impressive progress in the telecommunications and ICT sector, it is no surprise that usage of ICTs has been rising in the country. But explosive growth of ICTs has mainly concentrated in urban areas. As the telecommunications sector moves to a more commercial and competitive environment, the government should implement practical policies to enhance the reach of IT to groups not well served by the market. The real challenge is to promote the effective application and use of ICTs throughout the economy to raise productivity and growth, not just in a few pockets. Ensuring that the benefits of ICTs are shared by all requires an enabling environment for ICTs. Critical elements include increasing access to ICTs, enhancing ICT literacy and skills among the population, and developing ICT applications that can provide much-needed services to citizens. 

Some steps in enhancing India’s information infrastructure in the country include the following:
· Enhancing regulatory certainty and efficiency to facilitate new services that will enable India to reap the benefits of the convergence of existing and new technologies and enable the sector to contribute more to economic growth.

· Boosting ICT penetration by resolving regulatory issues in communications and reducing and rationalizing tariff structures on hardware and software.
· Expanding suitable training opportunities at home to meet the expected growth of IT in coming years. 
· Creating opportunities for local communities to benefit from ICTs by providing support (seed money for local innovation on low-cost and appropriate technologies), enhancing private investment in ICT infrastructure, and promoting national and international support for rural community-based access.
· Strengthening partnerships among government agencies, research and academic institutions, private companies, and NGOs to ramp up the ICT infrastructure and achieve faster penetration of ICTs.
· Creating a suitable environment for the effective use of ICTs to permeate the entire economy and lead to flourishing competition and business growth. This calls for the government to continue with the economic reform agenda put in place in the last decade.

· 
· 
· 
Moving Ahead

The above menu of possible policy issues will certainly not be new to Indian policymakers, who are keenly aware of the challenges and opportunities that India faces in different sectors and are already implementing some of the key actions that are necessary to bolster India’s effective transformation to the knowledge economy. The main purpose of the report is not to develop an exhaustive list of policy recommendations; rather, the objective is to provide a broad overview of the interconnected set of policy issues that needs to be tackled in the various domains of the knowledge economy.  

Moving ahead with such an ambitious agenda in any country requires raising awareness among all stakeholders on the need and plans for embarking on such a transformation. It requires a “virtuous cycle” between growth and the reform process. But moving to a knowledge economy is not only about stimulating such a reform agenda from the top. What is needed is trial-and-error experimentation on what works and what does not in the Indian context, using a bottom-up approach. The government should thus put in place robust mechanisms to facilitate, monitor, and scale up successful bottom-up initiatives. 


· 
· 
· 
· 
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