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Abstract 

Green growth has recently emerged as the latest qualitatively different paradigm in economy 

sector being advocated by policy makers. This study looks to highlight how the South Asian 

countries can rise to the challenge of achieving sustainable green growth while keeping 

technological innovation in context. The primary objective of the study is to achieve green 

growth through the technological innovation while focusing on Research and Development 

(R&D) Expenditures, Intellectual Property Rights (IPRs) and Environmental Taxations.  

The core focus of it is on how South Asian countries can look towards green growth as both a 

feasible and viable solution with the provision and development of green technologies as they 

look to transition to more eco-friendly economies. To achieve this, it is essential to understand 

the current situation of organizations and institutions in South Asian states, and how they can 

cope with the new proposed strategies. The study, therefore, intends to prove that sustainable 

development in the green growth/economic perspective of South Asia is possible. Intellectual 

Property Rights (IPRs), Environmental Taxation, and Research &Development (R&D) are three 

main areas of focus. Data has been collected from all the organizations concerned in South 

Asia, be they directly or indirectly related to the development of green growth concerned with 

IPRs, R&D and Environmental Taxation.  
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Introduction  

Green growth can be defined as fostering economic growth and development while ensuring 

that the natural assets available to an economy continue to provide resources and 

environmental services on which the intergenerational well-being of humankind relies in a 

sustainable manner (OECD, 2011). According to United Nations Economic Social Commission 

for Asia and Pacific (UNESCAP) “Green growth advocates growth in GDP that maintains or 

restore environment quality and ecological integrity while meeting the public needs with the 

lowest possible environment impact. It is a strategy that seeks to maximize economic output 

while minimizing the ecological burdens3”.  It is a growth that is efficient in its use of natural 

resources and minimizes the pollution and environmental impacts (World Bank, 2012; OECD 

Ministerial Council meeting 2011a;Toman, 2012). Green innovative technologies are one of the 

main strategies to achieve green growth (World Bank, 2012). 

Technological innovation, which focuses on increasing efficiency and reducing waste is crucial 

to increase productivity and reduce its impact on environment. Therefore, exponential green 

growth is next to impossible without technological innovation. The development of green 

technologies through appropriate innovation policies (BIAC, 2010; OECD 2011b) is one of the 

main strategies. It is important to ensure the low-carbon green technologies is an important 

source to promote the green growth (BIAC, 2010; Stewart, 2011; Popp, 2011), and only these 

technologies can reduce the cost of environmental risks (Popp, 2012). These green 

technologies are used in the application of environmental science to conserve the natural 

environment and various resources as well as to reduce the negative impact of human activities 

(Kuan-Yeow Show, 2010; UNEP, 2010; Rajvanshi, 2012). 

By the end of the 1990s, there has been a significant worldwide increase in technological 

innovation, spurred on by a number of factors, but mostly the ease at which information has 

been made available due to advances in the internet. However, most of this has taken place in 

developed countries with underdeveloped and developing countries not factoring as much as 

they should in the equation (Dutz& Sharma, 2012). Access to technology is just as important as 

the invention aspect of innovation for all the countries to develop and grow. Therefore, the green 

technologies will be transferred from the developed to the developing countries e.g. from OECD 

to non-OECD countries; transfers in green technologies have been increased (OECD, 2011c). 

Developing countries often face a multitude of issues, therefore, diffusion of green technologies 

is especially important for addressing global environmental issues (World Bank, 2012) and the 

most effective and efficient solution is to turn towards technological innovation (OECD 2011c). 

There is a dire need to foster the technological innovation in developing countries that will 

facilitate the transition to less carbon intensive economies to address the green growth. When 

                                                
3
 UNESCAP (2011), “Green growth approach: experiences in mainstreaming disaster risk reduction and 

climate change adaptation” 
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introducing thegreen technologies, green patents have been one of the important factors for 

attaining the green growth (Commoner, 1997; Bronwyn & Helmers, 2010). 

The study illustrates the green growth perspective of South Asia to address the question of 

achieving sustainable green growth in the context of technological innovation. The reason is that 

South Asian countries are in the process of establishing their infrastructure, transport and 

energy systems. So, it’s time to innovate and upgrade the knowledge, skills and technologies 

towards green solutions from the outset. However, it is necessary to know the benefits of green 

growth and what can green growth brings for South Asian countries? 

Figure 1: Green Growth benefits for South Asian countries 

 

 

The above figure indicates that economic, environmental and social benefits can be achieved 

through green growth, which means green growth is necessary for sustainable development. 

Various studies indicate that Green innovative technologies are one of the main strategies to 

achieve green growth (World Bank, 2012). But, the question is how one can ensure the 

technological innovations? The studies also show that Research and Development (R&D) 

Expenditure, Intellectual Property Rights (IPRs) and green taxes foster the technological 

innovation (Rabia & Samad 2011; Popp, 2012; OECD 2012).  

Objectives of the study 

1. To assess the relationship between Intellectual Property Rights (IPRs) and 

technological innovations. 

Economic 
Benefits 

• Increased GDP- production of green goods and services

• Innovation, access and uptake of green technologies

• Increased revenue from pricing eco-system services

• Improved management of economic risks and reduced valunerability

Environmental 
Benefits

• Increased productivity and efficiency of natural resource use 

• Natural capital used within ecological limits

• Reduced adverse environmental impact and improve risk management

Social 
Benefits 

•Increased livelihood opportunities, income and quality of life

•Enhanced social, human and knowledge capital

•Reduced Inequality

Green 

Growth 

What can 

it bring for 

South 

Asian 

countries

? 
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2. To assess the role of Research and Development (R&D) Expenditures and 

Environmental Taxation in technological innovation. 

3. To ascertain the role of technological innovation in shaping market size. 

 

Literature Review 

Green innovative technology is becoming a great approach to achieve green growth throughout 

the world. But, most of the innovative technologies are taking place in developed countries as 

compared to the developing countries. That’s why various studies indicate that South Asian 

countries are still far behind the developed countries in innovative technologies (Wilson, 2012). 

On the other side, some studies analyses that these countries are not very active in acquiring 

foreign technology. Licensing payment per million population are exceptionally very low 

(average of US $0.16) as compared to the East Asia (OECD, 2012). In this situation, it is 

recommended that upgrade the innovation, green technologies and skills in their own countries 

(Rabia & Samad, 2011). In Rio Earth Summit 1992, it was a central concern that promoting 

greater access to green technologies in particular developing countries (Latif, 2012). 

In the case of South Asia, a few have been carried out to assess the role of technological 

innovation in green growth (World Bank, 2011 & OECD, 2012). But the question is that how to 

ensure the technological innovations? Various studies show that Research and Development 

(R&D) Expenditure, Intellectual Property Rights (IPRs) and green taxes foster the technological 

innovation (Rabia & Samad, 2011; David, 2012; OECD, 2012). However fewer studies analyze 

three focused areas like as IPRs and R&D in achieving green growth. Unfortunately, there are 

none that evaluate how green taxes foster the technological innovation in South Asia 

Although comprehensive green growth and technological innovation analyses have been 

conducted for South Asian countries (Wilson, 2012& OECD, 2012), these studies do not cover 

all the above-mentioned focused areas. Similarly, there is a little literature available at national 

level to assess the green growth and technological innovation. For example, the study indicates 

that in Pakistan, technological innovation is most widely measured through expenditure on 

Research &Development as a share of GDP and this share is very small. So, there is a little 

struggle to move towards the green growth (Rabia & Samad forthcoming). The same situation 

prevails in South Asian countries like Bangladesh, India, Nepal and Sri Lanka.  

This study will seek to provide some of the important themes that have been missed out in 

mainstreaming literature on green growth and technological innovation in South Asian countries.  
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The above theoretical framework is depicted as 

 

 

 

 

 

 

Organization of the Paper 

This study presents the green growth and technological innovation perspective of South Asia 

based on three areas such as IPRs, R&D Expenditure, and Environmental Taxation. 

Methodology has been described in the next section along with the results of analyses as 

mentioned above. At the end, conclusion has been drawn.  

Methodology  

While using secondary sources, the information has been collected from all the related 

organizations in South Asia, which are directly or indirectly related to the green growth 

developmental agenda induced by IPRs, R&D, and Environmental Taxation. Figure 2 indicates 

the information on Intellectual Property Rights of various countries and the data has been 

collected from the IPR index from Ginarate and Park (2010). Ginarate and Park created index of 

IPRs for 110 countries in the sample having data range from 1960-2010. It ranges in values 

from 0 to 5. Higher values of the index show the stronger level of protection.  

Research and Development (R&D) Expenditure related information has been taken from the 

World Bank as indicated in Figure (3) and elsewhere in the text. The considerable Research 

and Development Expenditures are needed to develop the base for green patents, as granting 

the green patents reflects the importance of competitiveness in green sector.  

This study broadly considers the three categories of patents, namely per million population, per 

billion $ of GDP and number of patent fillings per billion dollar of Research and Development 

Green Innovative Technologies 

Intellectual Property 

Rights  

Research & Development 

Expenditures 

Environmental 

Taxation 

Green Growth 
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Expenditure. With the help of this analysis, we can easily see the condition of different countries 

and the economic activity there. It does not mean that one country is more intensive or more 

efficient than the other when there is a difference in patent fillings per population, GDP, and 

Research & Development Expenditure.   

Technological Innovations and Intellectual Property Rights 

Nowadays there is a focus on Intellectual Property Rights to access the environmental 

protection technologies. Day by day this trend is drawing much attention, and IPRs are 

paramount to access these technologies. In developing countries especially in South Asia, the 

enforcement of Intellectual Property Rights increases the global competition in green 

technological innovation (Maskus, 2008). Because, IPRs increase the awareness and 

knowledge, and then are able to promote the technological innovation (ICTSD, 2011). Yet, 

technological innovations strengthen the IPRs and speed up the process of technological 

innovation and development (Maskus, 2010).IPRs are an integral tool to achieve the 

technological innovation (Dutz, 2012).Despite this, the level of IPRs protection in South Asian 

countries is very low as compared to developed countries (Mahmood, 2011). Due to weaker 

protection of IPRs, very few inventions are marketed in these countries and most of industries 

rely on pirated technologies (Mahmood & Sattar, 2011). The following graph shows the situation 

of Intellectual Property Rights in South Asian countries. 

 

Figure 2: Intellectual Property Rights Index 

 

 

 

 

 

 

 

 

 

 

Sources: Intellectual Property Rights Index from Ginarate and Park 2010. 
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This graph clearly shows that the enforcement of Intellectual Property Rights is very weak in 

South Asian countries as compared to the developed ones. India and Sri Lanka had somehow 

better in IPRs enforcement compared to Bangladesh and Pakistan. Because of no incentives for 

advanced technologies in these countries, the number of inventions is less. This situation has 

given rise to many challenges in the way of achieving green growth in South Asian countries. 

Technological Innovations and Research & Development Expenditure 

Research and Development (R&D) Expenditures play a significant and positive role in 

innovative technologies. The emphasis of R&D Expenditures generally and green R&D 

Expenditures specifically are important for technological innovation (OECD, 2009). New 

research and development introduce the new knowledge of production and the method of 

technological change (Langinier, 2009). Through this developing countries reduced the 

emissions and produced the efficient technologies (David, 2010). Some countries like South 

Asian countries have limited R&D Expenditures and that’s why their innovative capabilities are 

very low as compared to the developed countries (M.N.Khattak, 2010; UN & ADB, 2012). South 

Asian countries have not yet developed an effective innovation system to facilitate the 

development of environment-friendly technologies and even research and development 

capabilities (UNCTAD, 2005; OECD 2011a).   The following graph shows the R&D Expenditure 

as a % of GDP. 

Figure 3: Research & Development Expenditure as a percentage of GDP 

 

Source: The World Bank, 2012. 
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The above graph clearly indicates that India had a higher rate of Research and Development 

Expenditure in terms of GDP %age than Pakistan and Sri Lanka. To develop green 

technologies and foster innovation, South Asian countries need to promote and sustain their 

green economy sectors. It is now becoming a well thought out fact that competitiveness in green 

sector depends on green innovations and green innovations eventually depend on green 

technologies, which ultimately result in green patents.  

 

It is evident that R&D Expenditure and patent applications have a positive and significant role to 

foster the technological innovation because a patent is taken for preventing information theft. 

Patent is a protection given to an invention and the number of patent applications demonstrate 

the performance of countries, regions, enterprises and technology centers in the field of 

innovation. The figure below compares the patent filings with Research and Development 

Expenditure. Total research and development is slow in constant year (2000) US dollars at the 

purchasing power parity. This is a meaningful cross-country comparison by weighting the 

number of patents while taking different measures of economic activity and country size.  

 

Figure 4: Number of Residents Patent Fillings per $ millions of Research and Development 

Expenditure 

 

 

 

 

 

 

 

 

 

 

Source: WIPO Statistics Database and UNESCO, June 2009. 
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different countries are less pronounced when weighted by Research and Development 

Expenditure. 

Technological Innovations and Green Taxes 

The environmental taxation plays a significant and positive roleto raise technological 

innovations. The government levies taxes on polluters to cut the level of emissions and provide 

fresh environment to the people (Rabia & Samad, 2011; OECD, 2010, 2011). Owing to tax 

imposition, the emissions are reduced that lead of new innovative technologies, which are cost-

effective (Andersen, 2009; OECD, 2011). Environmental taxes are the vital policy instruments to 

provide sustainable and clear incentives to decrease the environmental damages (OECD, 2012; 

UNEP, 2004). OECD analysis indicates that all industrialized countries successfully cut the 

emissions by 20% through the emission trading systems with full permit auctioning or taxes till 

2020 as compared to 1990 levels and proceeds generated as 2.5% of GDP across countries4 . 

These taxes are increasingly imposed in OECD countries and provide positive significant 

incentives for technological innovation (OECD, 2011c). These incentives enforced the 

producers to invest in R&D activities for higher development in green technologies (UNEP, 

2011). 

In international market, developing countries, like South Asian countries, have to face tough 

competition due to the imposition of green taxes. Green tax would damage the competitiveness 

of the domestic industry. Local produce may also affect due to this. With the imposition of green 

tax on industries the cost of subject increases. Developing countries like India, Pakistan, 

Bangladesh and Sri Lanka are not in a position to bear the extra cost of production, as it affects 

its exports. On the other hand, it is a fact that these countries lack high environmental 

standards. That’s why; imposition of green taxes is not applicable in developing countries. Still 

its importance cannot be ignored because through this revenues are increased, and is reduced 

pollution (Nabila Anjum, 2008). 

Technological Innovations and Size of Economy 

The theory makes it clear that expansion in market size has positive dynamics in innovative 

knowledge and activities. One important reason of the market expansion is industrial growth, 

which leads to new invention and technological innovations by achieving the economies of 

scale. Unfortunately, the direct role of market size in invention and technological innovations 

does not clear from the literature that whether, it is the case of fostering research and 

development o more revenues from taxes. That’s why we are replicating the economic growth 

phenomenon into the green growth phenomenon. When demand of green products increases in 

the market, then Research and Development Expenditures increase too. As a result, the 

                                                
4
 OECD (2010), “Green Growth Strategy Interim Report: Implementing our Commitment for a Sustainable 

Future” 
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structure of firms, industries and markets is changed. This situation may lead to invention and 

innovations and then green technologies are automatically increased.  

The section below shows the residents patent fillings with gross domestic products. This section 

uses the GDP in constant year (2000) US dollars at the purchasing power parity to make the 

cross-country comparison more meaningful. Purchasing power parity adjustment takes into 

consideration that the different price levels in different countries may not be reflected in simple 

exchange rate differences. 

Figure 5: Number of Resident Patent Fillings per $ billions of Gross Domestic Products 

 

 

 

 

 

 

 

 

 

Source: WIPO Statistics Database and World Bank (World Development Indicators), June 2009 

The above chart indicates that the number of resident patent applications fields per billion 

dollars of GDP where GDP is measured in constant year (2000) US dollars at purchasing power 

parity. Sri Lanka and India has the highest rate of resident patent applications per GDP while 

Pakistan and Bangladesh has the lowest rate as compared to the other countries.   

Figure 6: Number of Residents Patent Fillings Per million Populations  
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Source: WIPO Statistics Database and World Bank (World Development Indicators), June 2009 

This section compares the patent filling with another indicator of population. The total resident 

population of each country is given in the graph below. 

The above chart illustrates that Sri Lanka and India have the highest rate of resident patent 

applications and comparatively Pakistan and Bangladesh have the lowest rate. 

Conclusion 

Recognizing the significance of patenting green technology, it is concluded that Intellectual 

Property Rights (IPRs) is an integral tool to foster innovations in developing countries within 

South Asia (Latif, 2012; ICTSD, 2012). As the region itself is severely deprived of advanced 

equipment, an effective IPRs system would provide the necessary incentives to adopt the risks 

for considering new technology. The initiation of IPRs in South Asian countries would encourage 

cost-effective export, foreign investment, technology transfer and innovative products (Samad. 

G, 2010). This mechanism will benefit both the relevant developers along with their consumers 

and above all provide access to innovative green technologies (BIAC, 2012). As a result of the 

low protection of IPRs, the study identifies various challenges related to few inventions and lack 

of incentives in the region to attain “Green Growth”. 

The Research and Development (R&D) Expenditures continue to demonstrate an increasingly 

significant role in patenting of green technologies. The emphasis of green R&D Expenditures 

generally is imperative for innovative green technologies (OECD, 2009). These expenditures 

foster the commercialization of new innovative technologies and successfully reduce the 

environmental pollution. Consequently, production of environment-friendly goods would 

improve, ensuring sustainable development. These products would also be helpful in minimizing 

degradation. This study indicates that South Asian countries have a very limited R&D base and 

a low level of invention and innovative capabilities as compared to developed countries 

(M.N.Khattak, 2010; UNESCA, 2012). South Asia has not yet developed an effective innovation 

system to facilitate the development of environment-friendly technologies and even research 

and development capabilities (Bajwa, 2009; UNCTAD, 2005; OECD 2011c). 

Lastly, environmental taxation plays a fundamental role in introducing and developing the 

innovative green technologies. Unlike other costly instruments such as tradable permits, cap-

and-trade, and environment related taxes introduce a complete range of innovation and new 

production techniques. With prospect for the government to generate colossal revenue from the 

environmental taxation, they would be able to exercise public-private partnership and use it for 

further green R&D Expenditures. 
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