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Never has the world spent
so much on research

Despite the global financial crisis of 2008-2009, research spending rose faster (+31%) worldwide
than GDP (+20%) between 2007 and 2013. The number of researchers rose by 21%, scientific
publications by 23%.

Why?
• In industrial countries, public commitment faltered but companies continued to invest in R&D 

to carry them through the crisis (e.g. Australia, Germany, NZ, USA).

• Developing countries used the commodities boom to increase their own public funding of 
research (e.g. Argentina, Brazil, Ethiopia, , Kenya, Mali)

• China increased its public and private investment, doubling its world share of research funding
to 20% (= its share of global population). 

As for Oceania’s world shares of: 
research spending: 1.6% → 1.4%
Researchers: 1.7% → 1.6%
Scientific publications: 3.5% → 4.2%



Science still dominated by G20: 
China’s share has grown to detriment of Triad, strong growth in Australian publications

World shares of GDP, research spending, researchers and scientific publications, 2009 and 2013 
(%)

Moscow, 21 April 2016



Trends in 
business 
spending on 
research, 
2001-2011

Rise in 
Oceania’s
world share:

0.9% – 1.3%



Domestic research expenditure in Australia and 
New Zealand as a percentage of GDP, 2013
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Research trends in Australia

• Research expenditure:  Australia (2.3% of GDP in 2011) is close to the OECD average (2.4% of GDP in 
2013)

• Business spending on research: 62% of domestic research expenditure, one-fifth (22%) of business 
expenditure on R&D concerned the mining sector in 2011

• Researchers (FTE) per million inhabitants: 4,280 in 2008 (the OECD average is 3,542)

• Main research partners: USA, UK, China, Germany Canada

• Industrial research priorities: mining equipment and services, food and agriculture; oil, gas and 
energy services; medical technologies and pharmaceuticals; advanced manufacturing

• Main export products: mining and mineral products, electronic communications (1/4 high-tech 
exports), scientific instruments (1/5 high-tech exports)

• Government research priorities: Antarctic research, medical research

• Prospects:  Declining demand for coal opens up new opportunities for alternative energy sources.  
During the commodities boom, Australia shifted away from renewable energy but it has the 
potential to be a leader in this field. An associated challenge will be to ensure that science does not 
become the handmaiden of industrial and commercial development.



Strong growth in scientific publications from Australia, 
2008 and 2014
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Research trends in New Zealand

• Research expenditure: NZ spends less on research than  many other OECD economies, about same 
as Brazil: 1.27% of GDP (2011; stable). 

• Business spending on research rose from 0.53% to 0.58% of GDP between 2009 and 2011. 

• Researchers (FTE) per million in inhabitants: 3,693 in 2013 (the OECD average is 3,542)

• Main export products: food and beverages (38% of total exports), including knowledge-intensive 
products

• Main research partners: USA, Australia, UK, Germany, Canada

• Industrial research priorities: high-value manufacturing, ICTs, processed primary products, 
environmental innovation

• Government research priorities: health, environmental issues, agriculture

• Prospects: As an agricultural trading nation, New Zealand has an opportunity to embrace ‘greener’ 
growth by moving towards a lower-carbon economy and smarter use of technology.

http://www.shutterstock.com/subscribe?clicksrc=inline_thumb


Strong growth in scientific publications from New Zealand, 
2008 and 2014
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New Zealand upscaling science diplomacy

A coalition of the willing

• NZ has formed coalition of small advanced economies (less than 10 
million population) since 2009, led by Prof. Gluckman, Science 
Advisor to PM;

• Outside Europe, there are only three small advanced economies 
(says IMF): NZ, Singapore and Israel;

• Coalition has seven members, with Denmark, Finland, Ireland and 
Switzerland;

• NZ hosts secretariat;

• Partners share data, analysis and projects in public science and 
higher education, innovation and economics.

http://www.shutterstock.com/subscribe?clicksrc=inline_thumb


…. and a global research alliance in agriculture

• NZ world’s highest emitter of methane per capita (numerous livestock)

• Global agriculture = 20% of global greenhouse gas emissions

• At climate summit in Copenhagen in 2009, NZ proposed creating a Global 
Research Alliance to Reduce Agricultural Greenhouse Gases. One motivation: 
the ‘existential concern regarding future market resistance to our farm 
products’ (Prof. Gluckman)

Unique alliance: led by scientists, rather than by 
government administrators

‘Here, the diplomatic interests of NZ demanded 
that science be done but, for that science to be 
done, the diplomats had to create the vehicle then 
get out of the way.’ Prof. Gluckman

http://www.shutterstock.com/subscribe?clicksrc=inline_thumb


Specialized regional bodies established
for Pacific Island states 

UNESCO Science Report 2010 pinpointed lack of national and 
regional frameworks as stumbling block  for developing
integrated STI agendas.

Since, establishment of, inter alia:
• Secretariat of the Pacific Community for climate change, 

fisheries and agriculture;
• Pacific Forum Secretariat for transport and 

telecommunications; and
• Secretariat of the Pacific Region Environmental Programme 

for related issues.

Unfortunately, none has specific mandate for S&T policy.



Strong ICT growth in some Pacific 
Islands

• Access to internet and mobile phone 
technologies on the rise in Fiji, Fed 
States of Micronesia, Tonga and Tuvalu. 

• Fiji’s growth supported by its 
geographical location, service culture, 
pro-business policies, English-speaking 
population and well-connected e-
society. 

• Compared to many other South Pacific 
Islands, Fiji has a fairly reliable and 
efficient telecommunications system 
with access to the Southern Cross 
submarine cable linking New Zealand, 
Australia and North America. 

Population with internet and mobile phone access in Oceania, 2013

Source: UNESCO Science Report (2015), ITU data

http://www.computermagazine.com/syndicated/tiny-south-pacific-island-to-lose-freeuniversal-internet-lifeline/


Research priorities for small
Pacific Island states:
renewable energy

• Tokelau first to generate 100% of electricity using 
renewable sources;

• As of 2015: Vanuatu (15% renewable) Samoa 
(37%), Fiji (60%), Papua New Guinea (66%)

Installed solar panels in outer islands of Yap, Federated States of 
Micronesia. Photo credit: Mario Sukulbech/South Pacific Community



Renewable Energy in Pacific Island Countries 
Developing Skills and Capacity programme (EPIC)

• Funded by EU since 2013;

• EPIC has developed two master’s 
programmes in renewable energy 
management;

• EPIC has helped to establish two Centres
for Renewable Energy, at the University 
of Papua New Guinea and University of 
Fiji, which are co-operating on the 
project. 

• Both centres operational since 2014.



Research priorities for small Pacific Island 
states: resilience to climate change

• Secretariat of the Pacific Community for Climate Change, Fisheries and Agriculture: 
problem-solving activities , with incorporation of traditional knowledge

• Pacific Adaptation to Climate Change (2009): first scheme of this kind, involves 13 Pacific 
nations, funded by GEF, plus Australia and USA

• Pacific-Europe Network for STI (PACE-Net Plus), within 7th EU Framework programme for 
research, 2007-2013), focus on:  1) climate action, resource efficiency and raw materials; 
2) food security, sustainable agriculture, marine and maritime research, bio-economy;     
3) health, demographic change and well-being.

• Pacific Islands University Research Network set up by PACE-Net to complement Fiji-based 
University of the South Pacific. Preparing recommendations for the development of a 
regional S&T policy network.

Cyclone Pam hitting Vanuatu’s capital of Port Vila i n2015. Photo: AFP 



Secretariat of the Pacific Region 
Environmental Programme

• Within this programme, several projects related to climate 
change being co-ordinated by UNEP. 

• Aim: to help all members improve their ‘capacity to respond 
to climate change through policy improvement, 
implementation of practical adaptation measures, enhancing 
ecosystem resilience to the impacts of climate change and 
implementing initiatives aimed at achieving low-carbon 
development’.



Adapting to Climate Change and 
Sustainable Energy programme

• Programme launched in February 2014 by EU and 
Pacific Islands Forum Secretariat 

• worth € 37.26 million 

• benefits 15 Pacific Island states: Cook Islands, Fiji, 
Kiribati , Marshall Islands, Federated States of 
Micronesia, Nauru, Niue, Palau, Papua New Guinea, 
Samoa, Solomon Islands, Timor-Leste, Tonga, Tuvalu 
and Vanuatu



Growth in volume of scientific publications in all
Small Pacific Island States, 2008 and 2014
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Scientific publications per million inhabitants: 
Small Pacific Island States, 2014

Source: UNESCO Science Report (2015), data from Thomson Reuters’ Web of Science, Science Citation Index Expanded, data treatment by Science-Metrix
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Two regional journals launched in 
2009: 
Samoan Medical Journal
Papua New Guinea Journal of 
Research, Science and Technology

In Fiji:
Launch of Fiji Journal of Public Health
(2012)
Fiji’s Agricultural Journal revived in 
2013

The smaller Pacific island states count one 
other among their top five partners. (See next
slide.)

New specialist journals in Pacific Islands

http://health.gov.fj/Journal/


Top five partners of South Pacific countries 
for scientific collaboration, 2008-2014

1st collaborator
2nd

collaborator
3rd collaborator

4th

collaborator
5th collaborator

Australia
USA

(43 225) 

UK

(29 324) 

China 

(21 058) 

Germany 

(15 493) 

Canada 

(12 964) 

Fiji Australia (229) 
USA

(110) 
New Zealand (94) 

UK

(81) 
India (66) 

Micronesia, Fed 

States

USA

(26) 
Australia (9) Fiji (8) 

Marshall

Islands (6)

New Zealand/

Palau (5) 

New Zealand
USA

(8 853) 

Australia 

(7 861) 

UK

(6 385) 

Germany 

(3 021) 

Canada 

(2 500) 

Papua New 

Guinea
Australia (375) 

USA

(197) 

UK

(103) 
Spain (91) Switzerland (70) 

Samoa
USA

(5) 
Australia (4)

Ecuador/ Spain/

NZ/France/ Costa

Rica/Fiji/

Chile/ Japan (1) 

- -

Solomon Islands Australia (48) USA (15) Solomon Is  (10) UK (9) Fiji (8) 

Tonga Australia (17) Fiji (13) New Zealand (11) USA (9) France (3)

Vanuatu France (49) Australia (45) USA (24)

Solomon

Islands/NZ/

Japan (10)

Japan (8)

78-100%

Percentage of 
articles with
international 
co-authors

across Pacific 
Island states, 

excluding
Australia and New 

Zealand

Source: UNESCO Science Report (2015), data from Thomson Reuters’ Web of Science, Science Citation Index Expanded, data treatment by Science-Metrix



Policy milestones: Papua New Guinea

National Vision 2050 (2009) led to establishment of Research, Science and 
Technology Council. 
In November 2014, the Council re-emphasized need to focus on sustainable 
development through S&T. 

Vision 2050’s medium-term priorities:
• emerging industrial technology for downstream processing;
• infrastructure technology for the economic corridors;
• knowledge-based technology;
• S&T education; and
• target of investing 5% of GDP in R&D by 2050.

Higher Education Plan III 2014–2023 sets out strategy for transforming tertiary 
education and R&D through the introduction of a quality assurance system and a 
programme to overcome limited R&D capacity.

Forestry: need to adopt automated machinery and design and to improve training, 
in order to add value to exports.

http://www.nationalgeographicexpeditions.com/expeditions/papua-new-guinea-tour/detail


Policy milestones: Fiji
Among Pacific Island states, Fiji allocates greatest share of 
national expenditure to education: 4% of GDP (13% of this to higher ed)

Scholarship schemes like National Toppers (introduced 2014) and student loans have made 
have made university education attractive.

Fijian Higher Education Commission (est. 2010), regulatory body: 
• improving quality of education through registration and accreditation processes; 
• improving quality of R&D through research grants.

ICT sector to be supported through USP Stathan ICT Park, Kalabo ICT economic zone and 
ATH technology park.

Food security given high priority in Fiji 2020 Agriculture Sector Policy, as part of shift from
subsistence to commercial agriculture and agro-processing.

Fisheries: incentives and concessions being offered to private sector to encourage it to 
invest in diversifying sector to ensure it remains sustainable

Forestry: need to adopt automated machinery and design and to improve training to add
value to exports.



Fiji: agriculture top research priority

0.15% 
Fiji’s GERD/GDP ratio in 
2012, according to

National Bureau of Statistics



Policy milestones: Samoa

• Since becoming member of 
World Trade Organization in 
2012, can expect to become 
more integrated in global 
markets.

• September 2014, hosted 
Conference on Small Island 
Developing States in Apia, 
which adopted Samoa 
Pathway, blueprint for the 
subregion’s sustainable 
development over the coming 
decade.

http://www.samoaobserver.ws/get_img?ImageId=11003


Thank you

http://en.unesco.org/unesco_science_report


