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Tue, 20 Aug 2019 

Defence Minister to address  

public on missile test facility 
Rajnath Singh to unveil pylon on govt. school premises 

Machilipatnam: Defence Minister Rajnath Singh will address the public on the country’s strategic 

Missile Test Launch Facility proposed to be set up by the Defence Research and Development 

Organisation (DRDO) off Nagayalanka coast on August 26. 

In an official release, following talks with the DRDO team here on Monday, Krishna district 

Collector A. Md. Imtiaz confirmed that Mr. Rajnath Singh would address the public after unveiling the 

pylon of the facility on the campus of the government high school at Nagayalanka on August 26. 

Additional Chief Engineer (DRDO-Secunderabad) Lt.Col. M.G. Timmayya and Executive 

Engineer V. Varaprasad are co-ordinating the exercise for the much-awaited event in the history of 

India’s defence research. 

The DRDO team told The Hindu that Secretary (Department of Defence) and DRDO Chairman G. 

Sateesh Reddy would accompany Mr. Rajnath Singh. 

Change of plan 

The DRDO had to withdraw the idea of performing the bhumi puja on the exact project site at 

Gullalamoda in the heart of the Krishna Wildlife Sanctuary due to existing weather conditions. 

However, allowing huge gathering on the project site for the programme would most likely disturb the 

wildlife in the sanctuary, it was felt. 

“Officials from the Defence Ministry, Chief Minister Y.S. Jagan Mohan Reddy and other key 

dignitaries will attend the programme. All the arrangements are being made,” said Mr. Imtiaz. 

The key officials of the State government have been told to ensure every facility required by the 

DRDO officials in order to gear up for the programme. 

The Roads and Buildings authorities have been directed to complete the repair of the project site 

approach road, so that the DRDO could make preparations to commence the project works. 

https://www.thehindu.com/news/national/andhra-pradesh/defence-minister-to-address-public-on-

missile-test-facility-in-state/article29164288.ece 
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Tue, 20 Aug 2019 

IAF set to shelve Jaguar engine upgrade,  

could buy more Su-30 MKIs instead 
Jaguar engines have seen a 15-30% reduction in thrust, and the cost of the  

upgrade is too high. One Sukhoi can perform the same role as two Jaguars 

By Snehesh Alex Philip 

New Delhi: The Indian Air Force is set to shelve its plan for an engine upgrade of the Jaguar deep 

penetration strike aircraft due to the high cost involved. Instead, it could go in for additional Sukhoi 

Su-30 MKIs to replace the aircraft that will be grounded, ThePrint has learnt. 

Top sources in the defence establishment said the Rolls-Royce Adour 811 engines of the 1980s 

vintage twin-engine aircraft have seen 15-30 per cent reduction in thrust. This means the Jaguar cannot 

carry its full load. 

The IAF had planned to go in for an engine upgrade and had selected US firm Honeywell’s F-

125IN engines. But sources termed the Jaguar upgrade programme as being an awkward state of 

affairs. 

“The price quoted by Honeywell and the HAL for ‘re-engining’ is just too high. For the price of 

two such upgrades, we can get one basic Rafale,” a source said. 

Currently, the IAF operates a total of six squadrons of the Jaguar. However, in actual strength, there 

are only five squadrons, as the sixth is not a complete squadron. 

Avionics upgrade won’t help 

The Jaguar is already undergoing an avionics upgrade — from Darin-I to Darin-III standard — but 

this programme is seven years behind schedule. 

“The Darin-III upgrade is all about avionics and a better cockpit system. However, the problem is 

with the engines. Since the thrust factor is coming down, the aircraft is already flying with lower load 

during peacetime operations as a precautionary measure,” a source said. 

Sources added that there would come a time when aircraft would be grounded as and when their 

engine thrust comes below a specific point, as it would put the pilots’ lives at risk. 

IAF pilots have a morbid joke among themselves that the Jaguar’s current engines are so 

underpowered that in case of one engine failing, the second takes the aircraft to the crash site, not back 

to safety. 

More Sukhois 

A source said the plan to procure more Sukhois was being considered because it could fulfil a 

similar role. 

“One plan is to order more Su-30 MKIs to replace those fighters that would be grounded. As far as 

role is concerned, one Sukhoi can play the same role as two Jaguars,” the source said. 

“We can’t really afford to ground the entire fleet if the engines become a problem. If we do that, our 

fighter squadron strength will come down to that of Pakistan. Not to forget that out of those 25 

squadrons, we still have some of ageing MiGs.” 

https://theprint.in/defence/iaf-set-to-shelve-jaguar-engine-upgrade-could-buy-more-su-30-mkis-

instead/278687/ 
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Tue, 20 Aug 2019 

India aims to export Sukhoi upgrade 
The 'Super Sukhoi' upgrade could be a way for India to get a toehold into the export market  

By Manu Pubby 

New Delhi: India, which is looking to upgrade its mainstay Su-30MKI fighter fleet to modern 

standards, hopes to get a toehold into the export market as well by offering the package to friendly 

foreign nations that operate the Russian origin aircraft.  

The `Super Sukhoi’ upgrade for India’s fleet of the frontline fighters -- a total of 272 combat 

aircraft have been ordered by the air force -- is in advanced levels of discussions, with modernisation 

plans for avionics, engines and weaponry on offer. 

Officials told ET that the upgrade has the potential to unlock exports given the large fleet of Su-30s 

in service around the world that would 

also require upgrades in the future. 

“There is a market outside. We are 

already the only ones doing overhauls 

for the aircraft and once we conduct the 

upgrade, we can offer a better solution 

to the outside world as well,” HAL 

chairman R Madhavan told ET. 

Over 600 aircraft of the Su 27/30 

type have been manufactured and large 

operators include Vietnam, Malaysia, 

Indonesia and Algeria. China also 

operates the type but has already reverse engineered it as the Shenyang J 11.  

Among the nations that India could approach with the upgrade solution is Malaysia that is already 

interested in collaboration for maintenance and upkeep of its fleet of 18 Su-30 fighters. India plans to 

help Malaysia set up a Maintenance Repair and Overhaul unit there and train its technicians as part of 

bilateral cooperation pacts. Other potential partners for the program could be Vietnam which operates 

46 fighters of the type. 

On the Indian front, the `Super Sukhoi’ upgrade has been talked about for a while but there seems 

to be a sense of urgency with the IAF, Hindustan Aeronautics Limited and the Russian government 

have been working on the upgrade program. Air Chief Marshal BS Dhanoa confirmed last month that 

technical proposals are being shared given that the aircraft have been in service for almost 20 years. 

https://economictimes.indiatimes.com/news/defence/india-aims-to-export-sukhoi-

upgrade/articleshow/70746927.cms 

 
 

 

 

 

 

 

https://economictimes.indiatimes.com/news/defence/india-aims-to-export-sukhoi-upgrade/articleshow/70746927.cms
https://economictimes.indiatimes.com/news/defence/india-aims-to-export-sukhoi-upgrade/articleshow/70746927.cms


4 
 

 
Tue, 20 Aug 2019 

41 ordnance units may be turned  

into public enterprises 
The official noted that in the past, the Comptroller Auditor General (CAG),  

the government’s auditor, and the armed forces, repeatedly raised issue  

of quality and delays in delivery of equipment by the ordnance factories 

By Sudhi Ranjan Sen and Kumar Uttam 

New Delhi: The Union government intends to turn all 41 ordnance factories that supply arms and 

ammunition and other equipment exclusively to the Indian armed forces into public sector entities to 

introduce greater professionalism in their management, tap resources from the market, and increase the 

export potential of defence equipment, according to a senior government official who asked not to be 

named. 

Unhappy with the move, about 80,000 workers of at the factories, overseen by the Ordnance 

Factory Board (OFB) have threatened to strike work from August 20, said a senior functionary of the 

All India Defence Employees Federation (AIDEF), a trade union that organises civilian workers in 

factories and other establishments under the defence ministry. 

The factories will “operate like companies,” in which efficiency, quality and market forces will play 

a role, a second senior defence ministry official, who did not want to be named, said. 

The official noted that in the past, the Comptroller Auditor General (CAG), the government’s 

auditor, and the armed forces, repeatedly raised issue of quality and delays in delivery of equipment by 

the ordnance factories. 

The first ordnance factory was set up in 1784 — predating even the Indian Railways — and OFB is 

perhaps the oldest government-run entity in India. 

The Gun and Shell factory at Cossipore, Kolkata, was set up in 1801 and British colonial rulers 

went on to build several more. Independent India added several more of the factories. 

Ordnance factories supply equipment ranging from tanks and armoured vehicles to guns and even 

socks to the Indian military. But the majority of its orders come from the Indian Army. In an attempt 

to increase the efficiency of the ordnance factories, the government classified 275 items manufactured 

by the plants as “non-crore” items and allowed the military to procure them from the open market. 

It is, however, still not clear whether all 41 factories will be merged into a single entity for 

corporatisation or will be corporatised separately to form different defence public sector undertakings. 

A committee of experts headed by lieutenant general DB Shekatkar had in the past recommended 

phased corporatisation of OFB. 

The committee identified 14 ordnance plants, including the Jabalpur vehicle factory and the Kanpur 

ordnance factory, that could be “opened up,” General Shekatkar said. 

The committee also advised that a decision on ordnance factories producing strategic components, 

for instance casing for missiles, should be based on the experience of the corporatisation of other 

factories. Importantly, the committee also suggested a strategic tie-up between the private sector and 

OFB, for improving efficiency and the quality of products. 

“Why do we need to import vehicles, for instance the Tatra Trucks. The OFB and private sector 

should come together to produce these in India and export as well,” General Shekatkar said. 
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In a 2018 report, the CAG observed that for financial year “2016-17, the cost of production at these 

factories was “R20,037 crore which showed a 10 per cent increase over the last year….but Overhead 

(Indirect Cost) contributed 31 per cent of the Cost of Production.” 

In addition, CAG observed that in the same financial year “OFB supplied materials of “R20,876 

crore (12% increase from the last year) to its different indentor” – mainly the Indian Army that 

accounted for 80% of the orders. OFB, however, could supply less than 43% of the orders. 

“Corporatisation of the OFB will bring them at par with the defence public sector undertakings. They 

will continue to be owned by the government. This is [in the] interest of OFB as it will provide 

operational freedom and flexibility to the OFB which it lacks. The interest of workers will be 

adequately safeguarded,”a spokesperson for the defence ministry said, explaining the move. 

In response, MK Ravindran Pillai, vice president of AIDEF, said “private participation in defence 

manufacturing in fine, but howcan OFB be removed from manufacturing critical items like weapons. 

Our objection is driven by national security and safety of the soldiers.” He added that the workers 

were going on a month-long strike from Tuesday to oppose the move. 

An August 16 meeting with the ministry of defence ended in a deadlock, he said. 

“Corporatisation will give more autonomy to the OFB, they need not seek government approval for 

every move. But, a lot will depend on the model of corporatisation that the government adopts. We 

must also remember the private sector still has some way to go in manufacturing defence platforms,” 

lieutenant general Subrota Saha, a former deputy chief of army staff, said. 

https://www.hindustantimes.com/india-news/41-ordnance-units-may-be-turned-into-public-

enterprises/story-IyLpr6K11O1wjSgB6uVZ2L.html 

 

 
Tue, 20 Aug 2019 

Can a CDS act as a catalyst for  

further defence reforms? 
In India, a strategic process delivers results only when it is  

backed by political heft, which this government can provide 

By Arjun Subramaniam 

Prime Minister Narendra Modi’s announcement from the ramparts of the Red Fort that India will 

soon have a Chief of the Defence Staff (CDS) is a welcome step and reflects a multi-sectoral urgency 

within the government to initiate reform. To be honest, this writer had earlier been sceptical about 

such a measure because of the fear that it would be a piecemeal step without any accompanying 

change in the Ministry of Defence (MoD). 

While the previous dispensations did not display the seriousness and political will needed to view 

the military as a tool of statecraft, this government’s approach seems to be different. The close 

involvement of the political leadership, ever since the cross-border strikes into Myanmar, in the 

military’s operational matters has probably given it a bird’s-eye view of the necessary reforms. 

Further, even while acknowledging the military’s contribution to national security, Mr. Modi has 

often expressed concerns about the lack of synergy within the armed forces — not to the media, but 

directly to the senior leadership of the forces at the Unified Commanders’ Conference. 

The three services, on their part, have been involved in sparring for space in this debate by 

protecting their respective turfs and trying to orchestrate some middle-level reform. Here again, this 
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writer has repeatedly argued that to be effective, a top-down approach to defence reform is the only 

forward. 

Questions and challenges 

So, will the CDS be a glorified Chairman of the Chiefs of Staff Committee, or will he be an 

empowered bridge between the military and the political leadership? Will the government be bold 

enough to immediately assign him operational responsibilities in a phased manner, or will it follow an 

incremental approach of first entrusting him with issues such as acquisitions, training and policy? Will 

there be an accompanying reform in the MoD? These are among the questions that merit serious 

reflection. It also needs to be assessed whether the military ecosystem has kept pace with the rapid 

changes in warfare and geopolitics. 

The demands and challenges confronting a CDS will be of the kind that the military leadership has 

never faced before. Balancing national interests, shedding his own service affiliations, and looking 

after the interests of all the three services will always be a tough act. He must also have the world view 

and political awareness necessary to engage with diverse stakeholders. As seen from the Western 

experience, this will happen only after years of joint-service assignments, an exposure to working with 

government and educational interludes in a military career. 

India currently faces multiple security challenges. Ingrained with a mindset shaped by conflicts and 

face-offs on its land frontiers and near-continuous internal armed conflicts, India’s security landscape 

has been naturally dominated by the Indian Army. Balancing this reality with a realisation that both 

maritime and air power are going to play an increasingly important role in India’s rise as a leading 

power will be among the initial strategic challenges any CDS faces. 

Achieving inter-services synergy 

Whether the creation of CDS will lead to the creation of ‘integrated theatre commands’ is too early 

to predict. However, four of the immediate tasks for the CDS are: improving inter-services synergy 

and laying the road map for time-bound integration; attaining a seamless integration of the MoD with 

service headquarters; assuming the operational responsibilities for all tri-service commands and 

agencies; and steering the creation of integrated battle groups for various contingencies as a precursor 

to validating the concept of theatre commands. 

Cynics will argue that given the difficulties faced by the Chief of Integrated Defence Staff — who 

had been tasked with a large part of this mandate almost two decades ago — to push for reform at the 

desired pace, how will the CDS succeed? The simple answer is that, in India, only when political heft 

is attached to a strategic process will it deliver results. A classic example is the ongoing, politically 

driven, shift from a reactive and restrained form of deterrence to a more proactive and preventive 

form. Having bitten the bullet, the Modi government has the needed momentum to not just appoint a 

CDS, but to continue with a top-down reform of national security structures. 

(Arjun Subramaniam is a retired Air Vice Marshal from the Indian Air Force and a visiting professor 

at Ashoka University) 

https://www.thehindu.com/opinion/op-ed/can-a-cds-act-as-a-catalyst-for-further-defence-

reforms/article29159971.ece 
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Tue, 20 Aug 2019 

Live updates: Chandrayaan-2  

successfully enters Moon’s orbit 
Chandrayaan 2 Today Status Live Updates: Since its launch on July 22,  

Chandrayaan-2 spacecraft had been in the orbit of the Earth. So far, the  

spacecraft has raised its orbit five times from July 23 to August 6 

Chandrayaan-2, India’s second lunar exploration mission, has been successfully placed in the orbit 

of the Moon on Tuesday, August 20. The Lunar Orbit Insertion (LOI) maneuver was completed at 

9.02 am as planned, ISRO said. The spacecraft will touch down on the Moon’s surface on September 

7. 

There will be four more orbit manoeuvres to enable the spacecraft to enter into its final orbit 

passing over the lunar poles at a distance of about 100 km from Moon’s surface. Subsequently, the 

Vikram lander will separate from the orbiter on September 2. Since its launch on July 22, 

Chandrayaan-2 spacecraft has been in the orbit of the Earth. So far, the spacecraft has raised its orbit 

five times from July 23 to August 6. 

According to ISRO, Chandrayaan2 will shed light on a completely unexplored region of the Moon, 

the South Pole. The mission’s success will make India, the fourth country after Russia, the US and 

China to make a soft landing on the Moon. 

Since its launch on July 22, Chandrayaan-2 spacecraft had been in the orbit of the Earth. There were 

a series of orbit-raising, the spacecraft progressed five times on the orbit from July 23 to August 6 

before it left the Earth’s orbit this week when the final orbit-raising was done. In fact, the Indian Space 

Research Organisation (ISRO) had earlier this month released the first set of images of Earth captured 

by Chandrayaan-2. 

The spacecraft will be needed to go through another four stages of the orbit manoeuvering to get 

into the last orbit. This process of manoeuvering in the lunar orbit will be taking place from August 21 

to September 1. 

Once the spacecraft reaches the final orbit of the Moon, it will be separating the Vikram lander 

from itself on September 2. The Vikram lander will then go through two more orbit manoeuvers 

before the initiation of powered descent to make the soft landing on the surface of the Moon on 

September 7. 

The Vikram lander will be landing on the southern pole of the Moon which has so far been 

unexplored. According to the ISRO, the Moon’s surface in the south pole is in the shadows more than 

the surface in the north pole. After it successfully lands, the spacecraft will rollout the rover for 

exploring the surface of the Moon there. 

https://indianexpress.com/article/technology/science/chandrayaan-2-live-updates-moon-orbit-isro-

5918980/?#liveblogstart 
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Tue, 20 Aug 2019 

Shifting to Lunar orbit 
Chandrayaan-2 will fire its on-board motors to change path and enter the Moon’s orbit  

between 8.30am and 9.30am on August 20 - the 30th day on its journey to the Moon 

Chandrayaan-2 will fire its on-board motors to change path and enter the Moon’s orbit between 

8.30am and 9.30am on August 20 — the 30th day on its journey to the Moon. 

CRUCIAL POINT 

The lunar orbit insertion is one of the biggest challenges in the mission, second only to moon 

landing to be attempted on September 7. 

FOUR MANOEUVRES 

After Chandrayaan-2’s insertion into lunar orbit, Isro will carry out four more orbit manoeuvres to 

send it into its final orbit 

August 21, August 28, August 30, and September 1 

THE FINAL ORBIT 

114kmx128km (circular) 

The orbiter will revolve around the moon in this orbit for a year 

Separation of Lander-Rover (September 2) 

Two more manoeuvres to reduce the orbit of the Lander-Rover to 100x30km will be performed 

Final landing 

September 7, 2.58am 

The Lander-Rover will operate for a lunar day (14 Earth days) 

The spacecraft 

Orbiter (2,379kg, 8 payloads) 

‘Vikram’ lander (1,471kg, 4 payloads) 

‘Pragyan’ rover (27kg, 2 payload) 

“This will be a very crucial move. The moon is moving and the spacecraft is moving as well. 

Everything from the velocity, to the inclination, has to be absolutely accurate to ensure that the lunar 

capture happens,”ISRO scientist 

https://www.hindustantimes.com/india-news/shifting-to-lunar-orbit/story-

SDZT4BeISdmmiVLHyIuibL.html 
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Sat, 17 Aug 2019 

ISRO arm begins search for PSLV makers 
NSIL invites expressions of interest from one or more experienced companies to produce launchers 

By Madhumathi D.S. 

 PSLV is ISRO's workhorse to put light payloads to space & has had 46 successful launches 

since 1994, the latest being in April 2019. 

 It can put 1750-kg payloads/spacecraft to polar orbits 600 km away; & 1450-kg payloads to sub-

geosynchronous orbits of around 1500 km 

 HAL, L&T, Godrej Aerospace, MTAR and hundreds of small and big companies supply various 

PSLV parts 

 A global commercial favourite for launching small satellites in spare capacity of the rocket; has 

launched nearly 300 mostly small foreign satellites and earned handsomely from them 

 The PSLV had a 2-3-year commercial order of around 800-900 crore from foreign satellite 

operators, according to 2018 figures of ISRO's older business arm Antrix Corporation which 

handled commercial launches before NSIL was created. 

NewSpace India Ltd, the new public sector space business company, on Friday launched a formal 

search for industry consortia which can regularly manufacture and deliver entire PSLV satellite launch 

vehicles for its parent, the Indian Space Research Organisation. 

It will initially outsource five PSLVs — Indian rockets that can lift light payloads to ‘low earth 

orbits’ some 600 km in space. NSIL has called a pre-bid meeting of potential parties on August 26. 

The four-stage PSLV is needed to place both Indian remote sensing satellites and small satellites of 

foreign customers to space. 

Formed in March 

NSIL was formed in March this year to promote Indian space commerce. In its first tender it invited 

expressions of interest or EoIs from one or more experienced companies or consortia to produce the 

launchers end to end: their job starts from component procuring, electronics, to large stages and finally 

the assembly, integration and testing (AIT) of the vehicles. Selected parties can use ISRO facilities 

where required, it said. 

In the August 16 document titled ‘EoI for PSLV production by Indian industry consortium’, NSIL 

said, “With a target of producing 12 PSLVs per annum through Indian industry, NSIL/ ISRO, as a first 

step, is looking forward to [realising] 5 PSLVs,” through selected companies or consortia. 

“Upon successful and satisfactory completion of realisation of 5 PSLVs, NSIL/ISRO will enhance 

the scope to 12 PSLVs per annum under a separate contract.” 

Two a month 

At the Bengaluru Space Expo held a year ago, ISRO Chairman K. Sivan had urged industries to 

relieve ISRO of the manufacturing burden, saying the space agency must do 59 launches by 2021 and 

needed a PSLV strike rate of two a month. 

Of the over ₹6,000 crore sanctioned last year for the cost of 30 PSLVs required during 2019-24, 

85% of the money would go to industries, he had said. 

ISRO currently sources separate rocket parts from around 500 big and small vendors and does the 

AIT itself at its facilities in Kerala, Tamil Nadu and Andhra Pradesh. 
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Core job 

For almost a decade, it has been planning to hand the production over to public and private 

industries and itself focus on its core job of space R&D. 

On the satellite side, groups of industries are already helping ISRO in AIT at the Bengaluru-based 

U.R. Rao Satellite Centre and have produced a couple of mid-sized satellites. 

ISRO also has two increasingly more powerful launchers in that order — the GSLV and the GSLV-

Mk III, used to lift 2,000 kg and 4,000 kg communication satellites to higher orbits. 

https://www.thehindu.com/news/national/new-isro-arm-begins-search-for-pslv-

makers/article29112870.ece 

 

 
Mon, 19 Aug 2019 

Chinese researchers head the field in nanoscience 
By Zhang Zhihao 

China has become a global powerhouse in nanoscience research and will continue to collaborate 

with other countries to maximize its potential, especially in sectors such as chemical engineering, 

biomedicine and electronics, a top scientist in China said on Saturday. 

Thanks to strong governmental support, more research funding, and active international 

cooperation, China is now the largest contributor to the most-cited papers related to nanoscience and 

technology, Bai Chunli, president of the Chinese Academy of Sciences, said during the opening 

ceremony of the 8th International Conference on Nanoscience and Technology in Beijing, which ends 

on Monday. 

Some research highlights in China include smart drug delivery nanorobots to treat tumors, long-

endurance lithium ion batteries, green nanoprinting technologies and effective catalysts for industrial 

applications and carbon dioxide reduction. 

"The Chinese government has identified technological innovation as one of the key drivers for 

economic development in the next decade," Bai said. "There is no doubt that nanotechnology will play 

an indispensable role in many strategic and emerging industries." 

Despite China's recent achievements, "the industrial impact of China's nanotechnology is limited 

and there is still a gap between research in nanoscience and the commercialization of 

nanotechnology," he said. "Maximizing the potential of scientific discovery and transforming patents 

into products are still challenging tasks." 

Nanoscience is the study of extremely small things－down to 1 nanometer, a unit of measurement 

that is a billionth of a meter. At such a tiny scale, the properties of materials are often drastically 

different: alloys that are weak or brittle can become strong and ductile, while compounds that are 

chemically inert can become powerful catalysts. 

The global nanotechnology market is predicted to exceed $125 billion by 2024, with growing 

applications in energy, biomedicine, information devices and environmental science, according to a 

white paper on nanoscience published by Springer Nature, a publisher of academic journals, on 

Saturday. 

Based on Springer Nature's data, China has been the fastest-rising star in nanoscience research in 

the last decade. The number of journal articles about nanoscience by Chinese researchers grew from 

14 in 1990 to nearly 70,600 last year. 

The quality of Chinese papers has also improved remarkably in the last decade, the white paper 

said. The number of high-quality Chinese nanoscience papers grew from around 1,300 in 2012 to over 

https://www.thehindu.com/news/national/new-isro-arm-begins-search-for-pslv-makers/article29112870.ece
https://www.thehindu.com/news/national/new-isro-arm-begins-search-for-pslv-makers/article29112870.ece
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4,100 last year, overtaking the United States for the first time as the global leader in high-quality 

nanoscience research output. The US published 4,000 such papers last year. 

Among the world's top 100 institutions in nanoscience research last year, China had 33 and the US 

had 30. China also had six institutions among the world's top 10 last year in research output, with the 

Chinese Academy of Sciences leading the rest of the pack by a large margin. 

However, concerns exist about the expanding use of nanotechnology and nanomaterials, including 

the threat to health posed by nanoparticles that are inhaled or absorbed via the skin, and contaminated 

metals in carbon nanotubes, the white paper said. 

In China, studies on the environmental impacts of nanotechnology are still lacking compared with 

other countries, and more independent, third-party agencies may be needed to evaluate potential side 

effects of nanotechnologies, in close collaboration with academia, industry, the market and 

government, it added. 

Bengt Fadeel, a professor of medical inflammation research at the Karolinska Institutet in Sweden, 

said he has been impressed by China's progress in nanoscience and technology, especially in fields 

such as nanomedicine. 

"Nanotechnology is a very interdisciplinary field, and international cooperation remains very 

important," he said. "At the end of the day, we want to solve common, global problems, and it makes a 

lot of sense to exchange knowledge and talent." 

Jose Oliveira, the vice-president and editorial director in China for academic journal publisher 

Wiley, said China has consistently increased its research funding for nanoscience, whereas in the rest 

of the world it has been in decline. 

"China has invested a lot in setting up collaborative networks and is very good at building new 

centers, connections and institutions that are attracting top talent from overseas," he said. 

Benjamin Eggleton, director of the University of Sydney Nano Institute, said there are many great 

opportunities for collaboration between China and other countries in nanotechnologies, particularly in 

medicine, energy storage and tackling water and soil pollution. 

http://www.chinadaily.com.cn/a/201908/19/WS5d59d9c2a310cf3e35566657.html 
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