
IITB-Monash Research Academy – Occasional Paper, November 2012-1 1 

 
IITB-Monash Research Academy 
 
Occasional Paper, November 2012-1 
 
 

India’s transforming R&D: 
Opportunities for India-Australia 
R&D Collaborations in the 
‘Asian Century’ 

 
 

Eugene Sebastian1, Mohan Krishnamoorthy2, and Tam Sridhar3 
 
 
Over the next decade India’s research and development (R&D) sector is expected to 
undergo major changes as the Indian government progressively reforms and scales up 
public investments into science and technology. India’s rapidly changing R&D sector will 
create new opportunities for Australia as it seeks to advance its strategic relationship with 
India. India’s young demographic profile, its huge talent pool, its expanding science base, 
its shared grand challenges and its growing attraction to foreign firms seeking to 
internationalise R&D offers new points of connection for Australia. Australia’s abilities and 
experience in innovation could, in turn, assist India’s own innovation aspirations. 
Education, research and innovation presents an important vehicle in which Australia and 
India can create a collaborative innovation-based partnership that will strongly position 
both nations in the ‘Asian Century’. 
 

BACKGROUND 

In October, Australia’s Prime Minister Julia Gillard made a major bilateral visit to 
India. The trip marks a significant milestone in Australia-India relations and critical 
recognition of India’s growing regional importance.  

Coming just two weeks after the state visit, the prime minister launched the much-
anticipated Asian Century White Paper on deepening Australia’s ties with Asia4.  

                                                
1 Director, Global Engagement, Monash University, Wellington Road, Clayton 3188, Australia 
2 CEO, IITB-Monash Research Academy, IIT Bombay, Powai, Mumbai 400076, India. 
3 Vice-President, India and China Strategies, Monash University, Wellington Road, Clayton 3188, Australia 
4 See website for further information on Australia’s Asian Century White Paper: http://asiancentury.dpmc.gov.au 
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The paper, in part, attaches serious strategic importance to Australia-India relations. 
India is identified as one of five key regional nations that are most important to 
Australia, along with China, Japan, South Korea and Indonesia. 

The revival towards a broader and deeper engagement with India is unsurprising. In 
foreign policy and trade terms, two-way trade between Australia and India has 
grown substantially in value from $3.3 billion in 2000 to over $20 billion in 2011. 
According to analysts, the relationship is however narrowly based primarily on coal, 
gold and copper. Last year, Trade Minister Craig Emerson and Indian Minister for 
Commerce and Industry Anand Sharma formally launched negotiations to conclude 
a Comprehensive Economic Cooperation Agreement between Australia and India. 
The agreement is set to broaden the relationship and deliver over 20 years more 
than $43 billion in real GDP and $33 billion in real consumption to the Australian 
economy. This is equivalent to 4.0 and 3.1 per cent of GDP (respectively).5 The 
economic gains are indeed substantial.  

In the education services terms, Indian students’ participation in Australia’s 
education sector is important to the bilateral relationship. India remains the second 
largest source of international students after China. With over 41,000 Indian 
students studying in Australia, this sector is set to resume its growth trajectory 
underpinned largely by India’s rising disposable income and changing demographic 
profile – with 50 percent of its population between the ages of 15-64, and the 
median age between 20 and 30, there is large unmet demand for higher education.6 

Foreign policy, trade and education are indeed at the forefront of the growing and 
deepening bilateral relationship. In the background however, a quiet evolution in 
research is taking place.  

 

Collaborations in Science and Technology  

At the Institute of Life Sciences in the heart of India’s state of Orissa, Australian and 
Indian scientists are using nanotherapeutics and molecular diagnostics to attempt to 
detect and treat human cancers at an early stage.7  Researchers at Sydney’s Victor 
Chang Cardiac Research Institute along with counterparts in Hyderabad and 
Bangalore are seeking to understand how stem cells may play a role in allowing the 
body to regenerate its own injured heart muscle and restore function without the 
need for heart transplant. In Mumbai, India’s most populous city, researchers from 
the Indian Institute of Technology Bombay (IITB) and Monash University are 
developing energy-efficient technology to treat water and looking at new ways to 
secure cheap energy supply with low carbon emissions.8 

Clean energy, cancer and regenerative medicine are a few of a growing 
collaborations involving Australia and India’s best scientists on substantive and long-
term research that also extends to renewable energy, stem cells, to advanced 
computing, biofuels and astrophysics. 

                                                
5 2008, Economic modeling for the Australia – India FTA feasibility study, Centre for International Economics, Canberra, cited on 29 
October: http://www.dfat.gov.au/fta/aifta/CIEmodellingAus-IndiaFTA_finalReport.pdf 
6 Austrade, 2012, Education market profile: India, April 
7 See the Australia India Strategic Research Fund website for case studies of collaborative research - 
http://www.innovation.gov.au/Science/InternationalCollaboration/aisrf/Pages/default.aspx 
8 See IITB-Monash Research Academy for more information on research projects: http://www.iitbmonash.org/research-projects/ 
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Over the past decade, research collaborations between Australian and Indian 
researchers have been growing exponentially. Australian share of joint research 
papers with India has more than doubled within a decade to 1,338 in 2008. Australia 
is currently ranked number 9 after USA, Germany, UK, Japan, France, Canada, Italy 
and China.9 

Within the last six years, links, particularly in science and technology have grown 
steadily. The growth is driven partly through a joint fund established by the 
Australian and Indian government in 2006 - the Australia-India Strategic Research 
Fund (AISRF) – to help forge public and private sector links in leading edge science 
and technology. Jointly administered by both governments, the scheme aims to 
tackle mutual grand challenges in health, energy, food and water security, and the 
environment by combining the best science both countries have to offer.  

Australia’s commitment is particularly significant. Its investment of A$65 million over 
the past six years represents its largest bilateral science and research fund (with the 
Indian Government providing equivalent funding). 

 

R&D, THE CURRENT STATE OF PLAY 

India along with China is set to drive global R&D. According to latest data, global 
R&D spending is expected to grow by about 5.2% to more than $1.4 trillion in 2012. 
Most of the growth is being delivered by Asian economies, which are expected to 
grow by 9% compared to Europe’s 3.5% and North America’s 2.8%. India’s share of 
total global R&D spending is expected to increase from 2.6% in 2010 to 2.9% in 
2012.10  

India’s R&D landscape is rapidly transforming. India already ranks as world’s 
leading exporter of information-technology services and ranks third after America 
and Japan in terms of the volume of pharmaceuticals it produces.11  

India’s growing share of R&D spend and its transforming landscape is largely driven 
by a four major influencers. (See Figure 1) 

Figure 1: India’s Key Influencers in R&D 

 
                                                
9 Adams, J., King, C., & Singh, V., (2009), Global Research Report: India: Research and collaboration in the new geography of 
science, Thomson Reuters, UK – joint papers increased from 643 papers (1999-2003) to 1,338 (2004-2008) 
10 2011, Global R&D funding forecast, Battelle & R&D Magazine, 11 December  
11 2010, Climbing mount publishable, The Economist, November 11, cited on 11 November: 
http://www.economist.com/node/17460678 
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Increase in R&D expenditure  

India’s expenditure on R&D is growing. According to recent OECD Science and 
Innovation report, India’s R&D expenditure grew by 8% a year in constant prices, 
rising from USD 13.8 billion to USD22.9 billion, a level similar to that of the 
Netherlands and Sweden.12  

India’s government however remains the main R&D funder. Much of this funding is 
directed to Government research laboratories and the university R&D sector while 
Corporate India gets hungrier for technology that can be commercialized and 
exploited.  

Much of India’s technologies are still licensed from overseas19 while universities and 
government funded research labs used to be less concerned with commercialization 
and more focused on fundamental research.  

This is however changing. Figure 2 shows that of all OECD countries that data was 
available for, government funded institutions from India held the maximum number 
of patents.  

The concern, however, is depicted in Figure 3, which shows that the number of 
patents that are held by Indian government laboratories has been overtaken 
significantly by the number of patents that are held by multi-national research labs 
that are located in India. This would suggest that there are a larger number patents 
that are being generated in Indian laboratories that are being held elsewhere. 

 

Figure 2: Share of patents owned by government institutions 2006-08 

Source: OECD, Patent Database 

 

                                                
12 OECD, 2012, Science and innovation in India, Science & Technology Outlook, September, cited on 16 November: 
http://www.oecd.org/india/sti-outlook-2012-india.pdf 
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Figure 3: Trends in US Patenting by MNCs Operating from India, CSIR and 
Domestic Private Sector Enterprises 1969-2007 

 

Improving research performance  

Over the last decade, India’s performance in research is notably striking. In the past, 
science policy literature would refer to India as a ‘sleeping giant’, however, over 
recent years India trajectory has dramatically changed as demonstrated in the 
substantial growth in its scientific publications. The number of Thomson Reuters 
indexed papers having at least one author address in India has risen from 16,500 
papers in 1998 to 30,000 in 2007.13 (See Figure 4) The rate of India’s growth has 
outpaced developed countries such as Germany and France.  

 

 

                                                
13 Adams, J., King, C., & Singh, V., (2009), Global Research Report: India: Research and collaboration in the new geography of 
science, Thomson Reuters, UK 

Figure 4: India’s Research Output Compared to other Countries 
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Growth in R&D centres  

A third major factor influencing India’s R&D performance is the dramatic growth in 
the number of multinational companies investing heavily in India’s research and 
development. Together with China, both countries are attracting a huge amount of 
new R&D investment. In the latest survey released by Battelle and R&D Magazine, 
China and India combined host 61% of U.S.’s offshore R&D operations. According 
to research firm Zinnov, 30 percent of the top 1,000 R&D spenders have a presence 
in India. There are, for instance, more than 5,000 pharmaceutical firms in India, 
employing about 340,000 people. The country accounts for around 25 per cent of 
the world’s generic drug production and has 25 per cent of the drug master files with 
the US Food and Drug Administration.14 India also has the highest number of FDA-
approved production facilities in the world. 

There are a number of key attractors for multinational firms. First, India’s has young, 
low cost and highly talented pool of workforce. India adds 6000 PhDs, 200,000 
engineers, 300,000 non-engineering postgraduates, and 2,100,000 other graduates 
to its workforce annually.15 Second, the business language used is English, which 
creates a comfortable environment for foreign firms to set up their base in the 
country. Third, the cost of hiring a researcher in India is one-fifth of that in the US. 
Annual salary of a senior engineer in the US is in the range of USD150,000 – 
200,000 while it is about USD30,000 – 40,000 in India.  

Another less understood yet important factor in why multinational firms are looking 
to relocate R&D labs is that India, like China, has a significant talent pool of Indian 
diaspora overseas. Scientists of Indian origin residing in the U.S. are solid 
performers and have strong reputations. For instance, almost 60 percent of the 
start-ups from Silicon Valley have a representative from an Indian Institute of 
Technology.16 Companies attracted to India are arguably the dividend for a reported 
talent loss (or ‘brain drain’) that India endured over the previous 30 years. It further 
emphasizes the long-term investment that US made in cultivating India’s talent 
particularly through its higher education system. This is similar to the profound 
benefits Australia has gained through its Colombo Plan alumni in South East Asia.  

The rationale that firms tend to look to emerging markets to access a large quantity 
of graduate, particularly skilled engineers, with low wages is undergoing a radical 
shift. The rationale is moving from costs to competencies. The Economist 
Intelligence Unit argues that during the 1990s and early 2000s, Asian R&D 
strategies were all about finding large pools of skilled engineers with low wages. 
“Today it is rare to find firms investing in R&D in Asia as a way to cut costs. Largely 
this is because the wages of Asia’s engineers have climbed sharply as Asia’s R&D 
centres have moved up the value chain.”17  

Indeed, a Booz and Company paper on the topic of Innovating across borders18 
states that having the right global R&D footprint pays off in performance. The pre-
requisites for this include: (a) Investing >60% of R&D outside their HQ country, or 
HQC, (b) Spending a higher % of R&D outside of HQC than the % of sales outside 

                                                
14 IBEF, 2012, India as the global R&D hub for manufacturing, India Brand Equity Foundation, www.ibef.org 
15 IBEF, 2012, India as the global R&D hub for manufacturing, India Brand Equity Foundation, www.ibef.org 
16 Lane, B., 2012, There have been pockets of collaboration between Australia and India, The Australian, October 03 
17 Economist Intelligence Unit, 2012, Coming of age: Asia’s evolving R&D landscape, An Economist Intelligence Unit report, August 
18 Beyond Borders Innovation, Booz and Company, December 5, 2008. 
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HQC, (c) Allocating at least 10% of R&D spend to sites in low-cost countries, and, 
(d) Having fewer, larger R&D sites rather than a fragmented network of smaller 
sites. This suggests that a country like India, with its talented workforce, is in an 
appropriate position to capture the benefits of R&D investments. 

 

University – industry linkages 

Finally, India’s higher education institutions’ active linkages with industry is another 
key influencer shaping the country’s R&D landscape. India has highly acclaimed 
educational institutes such as the Indian Institutes of Technology (IITs), Indian 
Institute of Management (IIMs) and Indian Institute of Science (IISc). Most of these 
institutes conduct R&D in collaboration with central and state governments as well 
as industry players on a regular basis. (See Figure 5 for a presentation of Centres 
of Excellence in the Telecom industry). 

While linkages between Academia and Industry present a significant opportunity, 
especially with multinational companies marking their R&D presence in India, the 
reality is that these linkages are not as strong as they could be19. The culture of 
strong University – industry interaction is sadly lacking and is not as strong as it 
needs to be if India’s aspiration to be a world class research hub are to be realized. 
Moreover most of these engagements tend to be short-term and “project-based”.  

 

Figure 5: Centres of Excellence in Academic Institutes for Telecom Industry 

20 

 

Most engagements, except those with the more established institutions, are direct 
with a Chief Investigator (CI) – few whole-of-institute engagements. Thus there are 
fewer opportunities for approaches involving several CIs and a multi-disciplinary 
approach. There are few pre-competitive consortia-based centers of excellence, 
although a stellar example appears to be the Automotive Alliance. Furthermore, it 
appears19 that many of the MNC investment, agenda and budget decisions are 
made elsewhere. Overall, it would appear that participation in the talent pipeline 
development process is not seen as a compelling need by industry. 

 

                                                
19 Rishikesha T. Krishnan, “From Jugaad to Systematic Innovation: The Challenge for India”, The Utpreksha Foundation, 2010. 
20 IBEF, 2012, India as the global R&D hub for manufacturing, India Brand Equity Foundation, www.ibef.org 
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INDIA’S CHALLENGES 

As India continues on its R&D growth trajectory, it faces a number of challenges: 

Growing the skills pool quickly: Even though India’s has a large and young 
population base, its skilled workers are becoming scarce. A survey by the Royal 
Institution of Chartered Surveyors estimated that in 2010 India had just over 500,000 
civil engineers when it needed nearly 4m, and 45,000 architects when it needed 
366,000.21 Even though Government actions has made some progress, for instance 
increasing the proportion of the population holding graduate degrees from 2.4% of 
the population (20.5 million) in 1991 to 4.5% (48.7 million) in 2005.22 The 
government still needs to increase its support of science, improve existing 
institutions, establish new ones, and attract expatriate researchers back.  

Investing boldly in research and development: Another challenge involves the 
low level of investment in India’s total R&D in academic research. Currently India 
only invests about 3-4%. According to a 2010 report produced by India’s National 
Institute of Advanced Studies, despite the annual growth in number of PhDs 
awarded, India is still far behind countries such as US, China and Germany in terms 
of the number of researchers added to the country’s workforce. The density of 
research personnel in India is only 1.49 when compared to 139.5 in USA, 122.4 in 
China, 71.0 in Japan, 28.0 in Germany and 20.4 in France.23 The lack of adequate 
researchers to meet the growth in teaching and R&D sectors presents a future 
impediment to India’s longer-term development and competitiveness. 

Connecting to global innovation: India needs to continue developing its 
intellectual advantage in its research areas of excellence. However as many 
observers rightly maintain, even though India accounts for just 3.5% of global 
research output (2010), 96.5% of research is occurring elsewhere. Generating high 
quality science and tackling challenges such as food security, water resources, 
energy, health care and universal access to education will require connecting with 
more foreign research organisations. Promoting the mobility and interconnectedness 
of researchers becomes essential to competing in the global economy. 

 

OPPORTUNITY FOR AUSTRALIA AND INDIA 

India’s changing R&D environment offers an exciting opportunity for Australia to 
engage actively with India in an innovation-based partnership; a partnership that 
India too stands to gain from. This requires placing a value on international research 
collaborations as fundamental and core to both countries’ bilateral agenda. This was 
the intent of the establishment of the Australia-India Strategic Research Fund. 

Many of the challenges faced in Australia are faced in India, for example food and 
water security, climate change and energy needs. Working with India, a country that 

                                                
21 The Economist, 2012, A billion brains: A better education system calls for more than money, Special Report: India, 29, September, 
cited on 10 November: http://www.economist.com/node/21563418 
22 Adams, J., King, C., & Singh, V., (2009), Global Research Report: India: Research and collaboration in the new geography of 
science, Thomson Reuters, UK 
23 Kurup, A. & Arora, J., 2010, Trends in higher education: Creation and analysis of a database in India, National Institute of 
Advanced Studies, May 
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faces similar grand challenges is the natural first step in enabling the sharing of 
knowledge and international comparisons. There is an opportunity for both countries 
to place innovation at the top of the bilateral agenda. And mutually advancing 
research programs through closer linkages that will bring scale and complementary 
capabilities to address national and global challenges.  

Australia has among the best universities and research institutions in the world. 
More than half of all of its 39 public universities are ranked in the top 500 Academic 
Ranking of World Universities – five are ranked in the top 100. Its national 
laboratory, the CSIRO ranks in the top 1 per cent of world scientific institutions. 
Similar to India, Australia produced 3.4% of the world’s highly cited publications and 
ranks as one of the top countries in terms of the number of publications in highly 
influential journals as a proportion of population.24 Australia has one of the world’s 
highest rates of patent applications for innovation in renewable energy and 
biotechnology.25 Its local innovation includes the bionic eye, the bionic ear, Wi-Fi 
wireless local area network technology and Google maps. With a small population of 
21 million, Australia research capacity is globally competitive. Its researchers as a 
percentage of total labor force is 0.84% ranked 14 in the OECD and its PhD 
graduation rate is 1.9% ranking Australia ninth in the OECD.  

India has the single largest pool of engineering talent among the emerging countries 
– including China and Russia. However a chronic challenge it faces is the capacity 
to produce PhD talents to keep pace with its rapid R&D needs. For instance, 
500,000 students apply to get into an Institute of Indian Technology, however only 
8000 make it.26  Moreover, while China grew from 8,000 to 50,000 PhD students 
between 1995 and 2003 India grew its numbers from 3,000 to just 5,000.  

Australia is well positioned to contribute to India’s capacity shortage either through 
training Indian PhD students in Australia or jointly with local universities in India. The 
Indian Institute of Technology Bombay (IITB) and Monash joint research academy in 
Mumbai is an example of a unique and innovative Australia-India collaboration 
model. Opened in 2010 the IITB-Monash Research Academy now trains nearly 100 
Indian PhDs in areas such as advanced computational engineering, simulation and 
manufacture, infrastructure engineering, clean energy, water, nanotechnology, 
biotechnology and stem cell research. Enrolment is set to increase between 250 and 
300 a year from 2015. The Academy research focus is geared towards delivering 
industry outcomes and engaging in grand challenges with multidisciplinary themes 
that delivers innovative solutions of strategic importance to Australia and India. The 
work of the academy has already attracted Australian and Indian corporate support 
with the likes of BHP Billiton, Infosys, Reliance, Orica mining services and Tata 
Consulting Services funding contract research and scholarships. 

Besides building future researcher capacity, leveraging on Indian and Australian 
R&D solutions through industry linkages offers another strand in an innovation-
based partnership. Already some of India’s leading companies and institution are 
actively engaging Australia. India’s Infosys recently struck a deal with National ICT 
Australia that would that help them leverage on Australia’s IT solutions in products 
commercialized by the Indian giant. India’s Tata Group is partnering Australia’s 

                                                
24 Research Councils UK Consortium, 2012, Bibliometrics analysis to support the mapping of research and innovation in India, 
Evidence, March, accessed on 20 November: http://www.nesta.org.uk/library/documents/Evidence_India_Bibliometrics.pdf  
25 Austrade, 2012, Australia a destination for innovation 
26 Lane, B., 2012, There have been pockets of collaboration between Australia and India, The Australian, October 03 
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Geodynamics and Exergen for instance in developing clean technology solutions. 
Mahindra Group is partnering Swinburne University, La Trobe University and the 
Australian Auto Collaborative Research Centre in undertaking the next generation of 
zero-emissions mobility solutions.  

Australia’s advantage especially is in connecting its research base with India. 
Connecting research base also gets researchers to share research infrastructure, 
share a wider pool of resources and expertise not necessarily available either in 
Australia or in India. By having access and sharing facilities, it helps increase 
research efficiencies, is more cost-effective, eliminates duplication and achieves 
economies of scale.  

 

THE ACADEMY’S STRATEGIC POSITIONING: 

We see three main calls to action for government, research institutions and private 
enterprises: 

1. Australia and India should place innovation at the top of their bilateral 
agenda. Education, research and innovation offers a pathway towards 
establishing a long lasting innovation-based partnership. Such a partnership 
potentially brings scale and complementary capabilities to address national 
and global challenges. 

2. For joint collaboration between Australia and India to thrive, large programs 
need funding. In a crowded market, these programs need to be large and 
perhaps multi institutional. The Australian and Indian governments should 
be looking for strong collaboration that will yield program benefits that 
address challenging goals. The goals could be, for instance, energy, water, 
health and sustainability. 

3. University–Industry engagement should be encouraged strongly. This could 
be through the form of leveraging on the joint partnerships to develop R&D 
collaborations with private enterprises. 
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