
Income group Countries

Bahrain, Brunei Darussalam, Kuwait, 
Qatar, Saudi Arabia, United Arab Emirates

Low

Upper middle Gabon, Lebanon, Libya, Malaysia,
Oman, Turkey

Lower middle Albania, Algeria, Azerbaijan, Cameroon, 
Djibouti, Egypt, Guyana, Indonesia, Iran, 
Iraq, Jordan, Kazakhstan, Maldives, 
Morocco, Suriname, Syria, Tunisia, 
Turkmenistan, Occupied Palestinian 
Territories 

Afghanistan, Bangladesh, Benin, Burkina 
Faso, Chad, Comoros, Côte d'Ivoire, Gambia, 
Guinea, Guinea-Bissau, Kyrgyzstan, Mali, 
Mauritania, Mozambique, Niger, Nigeria, 
Pakistan, Senegal, Sierra Leone, Somalia, 
Sudan, Tajikistan, Togo, Uganda, 
Uzbekistan, Yemen

High
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R&D SPENDING BY THE OIC COUNTRIES RELATIVE TO INCOME GROUP

R&D spending data for the OIC countries (right) is 
compared with spending by other countries in the 
same income group (UNESCO2/World Development 
Indicators3). The analysis includes 20 OIC countries, 
highlighted in bold in the table, and sorted according 
to their World Bank income group.

S
tretching from Indonesia to 
Morocco, and from Uganda 
to Kazakhstan, countries with 
large Muslim populations are 

home to some 1.3 billion people. The 
Islamic world encompasses remarkable 
diversity in political systems, geography, 
history, language and culture (see page 
20). But science in these nations is weak, 
with spending on research and develop-
ment far lower than the global average. 
This much is acknowledged to be true, 
but what of the details behind the broad 
picture? 

The official statistics database of the 
Organization of the Islamic Conference 
(OIC) reveals information on each of the 57 
OIC nations on everything from arable land 
per tractor to Internet users, but you won’t find 
any data on research1. Science indicators for 
OIC countries are also scarce among data col-
lected by the World Bank and United Nations 
agencies — largely a reflection of many of these 
countries’ low level of interest in science.

To get a more detailed picture of how OIC 
countries measure up on science and technol-
ogy, and of what patterns exist within OIC 
countries, Nature extracted science indicators 

from official sources and reanalysed them for 
the OIC group as a whole, creating an overall 
picture of science and technology indicators 
for OIC countries.

Recognized authorities such as UNESCO 
or the World Bank Development Indicators 
have few reliable data on science spending in 
most OIC countries. But combining these data 
for 20 OIC nations covering 1996–2003 gives 
the average annual spend on R&D as 0.34% of 
GDP, much lower than the global average over 
the same period of 2.36% (refs 2,3).

Although many OIC countries are 
among the world’s poorest, with almost 
half being developing countries, their 
spending is consistently less compared 
with the national average across a range 
of income brackets. The exceptions are 
Malaysia and Turkey, whose spending is 
comparable to other moderately wealthy 
nations. Nowhere is the OIC deficit 
greater than in the oil-rich nations; 
Saudi Arabia and Kuwait, for example, 
spend less proportionately on research 
than the poorest OIC countries (see 
chart below, and page 28).

Part of the explanation lies in spend-
ing priorities. Many OIC countries, par-

ticularly the richest, spend more on armaments 
than on science, education or health3. Six of 
the world’s top ten military spenders as a share 
of public spending are OIC countries: Kuwait, 
Jordan, Saudi Arabia, Yemen, Syria and Oman 
(each spending above 7% of GDP on arms in 
2003). African OIC countries, in contrast, tend 
to spend proportionately less on the military.

A tough lesson
Although the science budgets of the OIC 
countries are all near the bottom of the world 
league, their spending on education is more 
variable. Malaysia, Saudi Arabia and Yem-
en’s relative education budgets are among the 
world’s highest. Morocco, Tunisia and Iran 
also spend respectable sums on education. All 
six were among the world’s top 25 spenders on 
education in 2002 (ref. 3).

The OIC countries’ performance in edu-
cation also varies more widely, according to 
the World Bank’s ‘education index’, suggest-
ing that many have the human resources that 
could exploit greater investment in science and 
technology3. 

But of the 20 poorest performers on this 
score, 15 are OIC countries, including many 
African nations, Bangladesh and Pakistan. The 
OIC countries’ low investment in science and 
technology is also reflected in a poor scientific 
output, including low levels of scientific articles 
and numbers of researchers.

World Bank Development Indicators for 
1996–2003 record numbers of researchers per 
million people for 19 OIC countries3. These OIC 
nations cluster at the bottom end of the global 
scale. The top global performers (Finland, 

Statistics on scientific investment and performance are lacking across the 
Muslim world. Declan Butler analyses the best of what is available.
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Can Islamic nations learn to capitalize on science and technology?
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NUMBER OF SCIENTIFIC
ARTICLES PUBLISHED PER YEAR

Iceland, Sweden and Japan) all have above 5,000 
researchers per million people. The highest scor-
ing OIC country is Jordan, with 1,927 research-
ers per million people; the OIC average is 500. 

Of the 28 lowest producers of scientific arti-
cles, as recorded by the US National Science 
Foundation4, half are OIC countries. In 2003, 
the world average for production of articles per 
million inhabitants was 137, whereas none of 
the 47 OIC countries for which there were data 
achieved production above 107 per million 
inhabitants4. The OIC average was just 13.

Moreover, over the past two decades the 
number of papers produced by 24 OIC nations 
has remained flat or declined, albeit with 
some striking exceptions4 (see chart, right). 
Turkey’s publication rate per year has grown 
from around 500 in 1988 to more than 6,000 
in 2003. The other rising star is Iran, which 
from a low base of less than 100 articles per 
year a decade ago now produces nearly 2,000. 
Both countries have eclipsed Egypt, previously 
the most prolific of all OIC states in scientific 
publishing, which grew only slowly between 
1988 and 2003.

Scientific divide
The articles published by OIC countries show 
striking disciplinary and geographical differ-
ences3. Health and social sciences get little 
attention except in south Asia and African 
countries. Chemistry and physics papers make 
up greater shares of total output in central 
Asian countries, life sciences in North Africa, 
Indonesia and Malaysia, as well as Saudi Ara-
bia, and engineering predominates in most 
Middle Eastern and north African countries.

The OIC countries produce so few patents 
that they are invisible on a bar chart of com-
parison with other countries3. This lack of tech-
nological competitiveness translates into low 
rankings in terms of high-tech exports as a per-
centage of total exports — with one exception, 
Malaysia, which ranks fifth worldwide with 58% 
high-tech exports, alongside Singapore and the 
Philippines. Otherwise, Indonesia (14%) and 
Morocco (11%) are the only OIC countries with 
high-tech exports greater than 10%.

Given such diversity, it is hard to identify 
trends across the Islamic world as a whole. But 
there are signs of hope when looking at the 
OIC’s top and bottom performers.

Turkey, for example, is not rich in oil, but is 
the most scientifically successful of the Muslim 
states. Turkish intellectuals attribute this to the 
1923 revolution, which led to the creation of a 
constitutionally secular state. 

For decades, Turkey has aimed for member-
ship of the European Union (EU); formal nego-
tiations began last year. Negotiations require 
even closer structural alignment with EU 

member states, and since 2003 science fund-
ing has more than trebled.

Modern Turkey grew from the ruins of the 
Ottoman empire. Mustafa Kemal Ataturk, Tur-
key’s founder, was keen for his country to catch 
up with the West. Universities switched from 
using Arabic to the Roman alphabet, ensuring 
easier access to Western writings, and Ataturk 
initiated a nationwide campaign to raise lit-
eracy rates.

Balancing act
The Kemalist legacy has fostered Western-style 
scientific organizations and policies. But the 
insistence on removing religion from public 
life introduced restrictions of its own. For 
example, women are banned from wearing 
headscarves in government-funded universi-
ties — something that may have to change if 
Turkey joins the EU. Yet Turkey has respect-
able participation by women in academic life 
— higher than in some EU countries.

As for the bottom performers, sub-Saharan 
Africa accounts for 21 of the 57 OIC countries 
and, with the exception of Cameroon and 
Gabon, are among the poorest.

The ongoing economic recovery of sub-
Saharan Africa is “one of the most remarkable 
stories of the past five years”, according to the 
2006 World Bank Development report3. The 
latest available data, for 2004, show five years of 
growth, after two decades of decline. Most was 
down to oil, but agriculture was also important. 
Among the OIC countries, Chad’s economy 
grew more than 10% per year and Nigeria’s 6%.

But overall economic levels remain poor, 

with growth rates usually far below the 7% 
minimum considered necessary to begin 
meeting the Millennium Development Goals. 
Several countries, including Côte d’Ivoire and 
Gabon, still show negative growth.

Not surprisingly, science is correspond-
ingly weak, and although hard data are few, 
Islamic countries in sub-Saharan Africa have 
about 20 researchers and engineers per mil-
lion people, compared with about 250 in Latin 
America. One potential bright spot is Nigeria, 
which announced in July that it is considering 
ploughing its oil revenues into a US$5-billion 
endowment fund for science and technology, 
which would make it Africa’s biggest science 
spender by far5. 

If others follow where Turkey and Nigeria 
lead, these science indicators might look very 
different in ten years’ time. As a first step, more 
OIC governments need to gather data on sci-
ence, producing figures that are sufficiently 
reliable to appear in international statistics 
databases.  ■

Declan Butler is a reporter for Nature based in 
Paris. Additional reporting by Ayla Arslan.

1. The Statistical, Economic and Social Research and Training 
Centre for Islamic Countries (SESRTCIC) www.sesrtcic.
org/statistics/bycountry.php

2. UNESCO Statistics Division http://stats.uis.unesco.org/
ReportFolders/reportfolders.aspx

3. World Development Indicators (WDI), 2006 http://
devdata.worldbank.org/wdi2006/contents/index2.htm

4. National Science Board. Science and Engineering Indicators 
2006. (National Science Foundation, Arlington, VA) 
www.nsf.gov/statistics/seind06/

5. Giles, J. Nature 442, 334 (2006).

See Editorial, page 1; Commentaries, pages 33, 35.

SO
U

RC
E:

 N
SF

27

NATURE|Vol 444|2 November 2006 ISLAM AND SCIENCE NEWS FEATURE

Nature  Publishing Group ©2006


	The data gap
	Note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e005000470020005000520049004e005400200050004400460020004a006f00620020004f007000740069006f006e0073002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003300200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [665.858 854.929]
>> setpagedevice


