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Cities and Sdence and Technology Parks

| nnovation environments as a new urban hierarchy
Susana Finquelievich

1. Citiesasinnovation grounds

Which are the characterisics of XXI Century cities? Do cities dill exigt, as we
have known them, or are they the new agents of economic, politica, and socid changes?
How are they reated to scientific and technological innovation? In this paper, srongly
based upon Cagtel’s, Hal's y Sassen concepts, | wish to contribute new ideas to this
debate.

The first hypothesis is that urban changes are characterized by the overcoming
of Industrial cities, as dominating structural elements of economic, geographic, and
social organization, in different levels; some signals are identified, which suggest the
upsurge of a society based on innovative forms of social cohabitation, which are not

based any more on the classic formulas (family, neighborhoods, local community), and



which eventually leave aside their territorial anchorages to wave global economic and
social networks. At the same time, a new urban hierarchy is built in the world's urban
network. It has dready been intensvely studied by Saskia Sassen, and by Manud Castdls,
who have created the concept of globa and noda cities, according to the importance of the
financia and palitica fluxes they concentrate.

But also, cities can be classified in central and peripheral to the Information
Society urban system, according to their capacity of becoming innovation
environments. Cagtells and Hal (1998) define innovative environment as. “The socid,
indtitutional, organizational, economic, and geographic dructurd system, witch creetes
the conditions for a continuous generation of synergies, and for ther investment in a
production process originated from this synergic capacity, for production units, as well
as for the environment a as whole’. The development of innovation environments is, in
the new Millennium, not only a decisve factor for locd economic development, but
adso, a mater of political, and socid prestige. Innovative cities would be those that are
cgpable of concentrating and interrelate e ements such as:

* Devdopment of technologicd parks. Loca production of goods and
savices of high Informaion Society- technologies vdue. This refers to hardware and
software (as shown in cases such as Sedttle and Slicon Vdley, in USA, and Bangdore, in
Indig), but not exclusively: it dso refers to cities capacities to attract innovative enterprises,
not only manufacturers of eectronic items, but enterprises that use ICTs, and mainly the
Internet in its more recent generations, as place and means of networked organizations (such
as Cisco Systems).

* Individud and collective consumption of ICT intensive goods and services
- urban services that use ICTs for their operation and management: education, public hedlth,
trangportation, etc.; urban technologica networks, such as water and sanitation, managed
through ICT systems, and mainly, loca eectronic government.

* The emergence of new socid organizations, supported by ICTs. This refers
goecificaly to dectronic community networks, defined by the Spanish Association of
Citizens Networks as “Sysems of intervention, indrumentdization, articulation, and
promotion, of locad devdopments in dl its areas’. Different groups and socid movements
find in these networks means of communication and development, forums to transmit their

ideas to the citizens, tools to interact with groups with smilar interests around the world.



These cities attract the interactions between risk capitd, State actions oriented to
become key cities in the new economy, and production of high-qudity knowledge in
Universties, research centers, and technologica parks. Depending on the cities capacities
and posshilities to fulfill this role, a new map of urban centrdities and peripheries will be
edablished around the world, a map, which will possbly differ from the one, inherited from
the Industrid Society. Innovative environments will be teritoridly concentrated in cities
and ther hinterlands, articulated and connected through telecommunication networks, with
the rest of the world.

The third hypothess is that this network of central and peripheral cities, defined
by their innovation capacities, will not necessarily be coincident with the present urban
hierarchy of Capitals, large, intermediate, and small cities, in developed or developing
countries or regions. It may also be non coincident with the Sassian hierarchy of global,
and nodal cities. As in a juxtgpodtion of trangparent maps, some central, globa, or
hierarchicdly rdevant in the present Norths and Souths will be coincident with the
innovative cities, and many will not. Only cities that have the goad to become innovative
environments (trough the development of S&T, and the implementation of S&T paks, in
their many forms) will achieve anew protagoniam.

This paper attempts to build a conceptua bass to andyze the concepts referring to
the urban hierarchies specific to the Information Society, as well as to sketch a first attempt
to build an appropriate research methodology to andyze the phenomenon of urban
centralities and peripheries, according to the mentioned hypothesis.

2. Cities: Cinderdlas or divas?

What do the dlassic definitions of centra and peripherd cities in the trangtion from
Industrid  Society to Information Society? ¢What does centrdity mean, in a globdised
world, and in a network society? Do central and peripheral dties, coincide with the
metropolises of the, respectively, central and peripheral countries? ¢Are these centrdities
and peripheries physcd, or are they defined by a different, virtud geography? Which is the
CENTER, the O mile, which serves as referent? This paper does not pretend to answer their

questions, but to generate a debate around these issues.



¢Do cities Hill matter? asked Saskia Sassen (1996) Many urban experts stated that
globdization and information and communication technologies (ICT) marked the end of the
cities economic importance. This is not a fantasy: in fact, many cities have suffered, in
different degrees, the consequences of globaised economy. Many urban centers that had
shone in the pagt for their industrid power undergo at present diverse degrees of decadence.
In an era marked by factories offshoring, the increese of urban fragmentation, the
enlargement of world networks of enterprises, and developers operations, which transfer the
population from urban centers to the suburbs, urban observers had valid reasons to suppose
that cities would become obsolete. Sassen remarks that, defying these predictions, some
cities have concentrated an important economic and political power in their territories.

In her esssy "Whose City Is I1t? Globaization and the Formation of New Clams"
in “Cities and Citizenship" (1996), Sassen argues that cities are locus of the new clams
sated by different classes and economic groups. The representatives of the globd capitd’s
interests base their clams on the importance of a modern hi-tech urban infrastructure, to be
able to deveop their capacities to organize efficiently their invetments abroad, and to
atract foreign investments. Representatives of underpaid working groups resst these clams.
This working force, integrated manly by women, immigrants, and minorities, respond
through urban demondrations to the objectives of globa capitdism. This tenson does not
only show a new, grong rebirth of an urban life, but it adso quedions, which cities are
central, and which are peripherd.

According to the Sassan theory, three factors in the current economy explain why
a network of 30 to 40 “globa cities’ has acquired more importance tan ever. In the first
place, globd economy isn't just a maket, but a system that needs a specidized
adminigrative work, which is concentrated in cities. Second, privatizations and
deregulations have transferred certain  functions from centrd, regiond, and locd
governments to the private sector, centrdizing these activities Lad, digitdization means
that the dominant economic sectors need access to a sarvices infrastructure that is found
precisdly in the financid cities centers. Ingdead of becoming obsolete, these cities
concentrate political functions, they serve as production environments for financid activities
and for the leader industries of "post-industrid” times. They provide markets in which
enterprises and governments can acquire financid and technologica tools, as well as hiring
the human resources they need.

At present, there is a huge academic debate on these urban issues. Cities are
discussed as innovation environments. A world network of cities as drategic places in the



globa economy (not only New York, London, Tokyo, Paris, Frankfurt, Zurich, Amsterdam,
Los Angeles, Sydney, and Hong Kong, but aso Sao Paulo, Bangkok, Taipel, and Mexico
City) create a new world economic geography, which crosses nationd borders, as well as the
traditional  North-South divison of the indudtrid economy. The emergence of a padld
geography seems inevitable.

Cities, as Cagtells (1997, 2000) and Sassen (1996) remind us, have adways been
deeply incrusted in regiona economies Many cities dill are, but globa cities tend to
disconnect themsdves from ther countries. Therefore, the present world Stuation demand a
renewa in he debates about the following issues:

ICT and globdization. Digitdization has reorganized the economic and socid
space. A new economic, socid, and politicad geography emerges, fluctuating between
physca territory, and cyberspace, or coexiging in both territories. We urgently need new
and better research on ICT impacts ob urban economic and socid networks, as well as on
the space where these changes are featured.

The digribution of dectronic infrastructure (the Internet, etc), and the
conditions to access it, can accentuate or diminish regiona and urban imbadances. It
becomes urgent to understand which strategies can cities assume regarding these networks,
and the populations connectivity.

New concepts arise, such as cities as innovation environments, and ther links
with ther regions and countries. Even if this new geogrgphy is determined more by centra
and peripherd cities, than by developed and developing countries, a present there is no
equdity —in terms of income redigribution, equity in infrastructures and services, the role of
the State, citizens participation- between developed cities in developed countries, and
developed citiesin periphera countries.

3. Informational Cities

As mentioned above, the third hypothess is that this network of central and
peripheral cities, defined by their innovation capacities, will not necessarily be coincident
with the present urban hierarchy of Capitals, large, intermediate, and small cities, in
developed or developing countries or regions. It may also be non coincident with the
Sassian hierarchy of global, and nodal cities. Asin a juxtapostion of trangparent maps,
some central, globa, or hierarchicdly reevant in the present Norths and Souths will be



coincident with the innovative cities, and many will not. Only cities that have the god to
become innovative environments (trough the development of S&T, and the implementation
of S&T paks, in thear many forms) will achieve a new protagonism. These cities will
concentrate the interactions between risk capital, State actions tending to become key cities
in the new economy, and the generation of high qudity knowledge in Universties and
research centers, besdes new socid organizations that use ICTs as a ground for socid
innovetions.

Evidently, not dl the cities that have crested innovaive environments will have the
same innovation proportion in dl their areas and sectors. Some cities will be remarkable for
their technological innovations, others, for ther socid, economic, or culturd innovations, in
others, it is possble that an innovetive phase could become antagonist to another one. The
complex redlity will confirm or contradict these initia concepts.

For Manud Caddlsl, cities, in their trangtion to Information Society, can be
defined as the cities of the new economy. He andyses the cities role in the new economy,
and their problematic relaionship between this new economy, and the urban socid and
inditutional  processes. He defines the Information Economy through three interlinked
features.

a It is centered on knowledge and information, as basis of production
productivity, and competitivity, for enterprises, as well as for regions,
cities, and countries,

b. Its globd, which implies that the dominant economic activities —
globdly aticulated, working as a unity in red time work around two
sysdems of economic globdization: the globdizaion of financid
markets, interconnected though eectronic means, and the planetary
globalization of goods and services production, and management.

C. It works in networks. decentrdized networks within the enterprises,
networks between the enterprises, and networks between enterprises,
and their subsdiary firms.

This network economy, which dlows an extraordinary flexibility and adaptability,
is informationd, globa, and organized in networks. It has a technologicd bass ICTs, and a
centrdl organizetiond form: the Internet. Cagtells underlines the fact thet the Internet is not a



technology, but a form of activities organization. Cities play a double role. Cagtells (2000,
2001) develops the hypothesis cities are key elements, as producers of the processes that
generate wedth in the new economy, as well as producers of the socid capacity © correct
the disntegrating and destructive effects of a network economy without references to larger
socid vaues, non measurable in the market (such as culturd identity, or environmenta
preservation).

Cites ae the mos important technologicd and managerid innovation
environments. Cagtdls and Hdl confirm that technologica innovation  environments,
generdly cities associated to science and technology parks, are located in large metropolitan
areas, driven by potent cities: Paris, Marsellle, Barcelona, London, Taipei, San José, etc.
These metropolitan innovetion environments area essentia, because though the synergy they
generate, of the networks of enterprises, the innovations, the cepitd, they attract the two key
eements of the innovation systems. innovation capacity — taent, people with knowledge and
ideas-, and capitd —mainly risk capita, which dlows for more innovation.

As Sasen explains, globa economy has nodes, teritoria concentration. The
innovation environments are territorially concentrated in cities or their hinterlands,
articulated though telecommuni cation networ ks, among them, and with the rest of the world.
An innovation environment is an dtraction center. Castdls (2000), through his empirica
research, confirms that innovation environments, based on science and technology parks, or
technopoles, and concentrated around dynamic cities, are the sources of wedth in the new
economy. For this to be accomplished, the aticulation between cities, S&T parks, and
Universties, isessantid.

ST paks, as well as Universties, are the engines of economic, technologica, and
managerid growth, but they are dso a factor of urban credtion and re-crestion. At present,
KT paks ae key dements for the dynamization of urban aress, while they originate
qudified labour force, and innovative individuads It is important to produce technologicd
actions on gpplications, advanced software systems, and network technologies: briefly,
telecommunications technologies. These types of actions need not only traditiond
technologicd parks tha concentrate large industrid inddlations. these innovation
environment are more intdligence-intendve then building-intensve. The key issue is to
search for aticulation forms between the physica territory, and these much subtler socid,

1 Conference ddivered a the Sdon de Ciento ded Ayuntamiento de Barcdona, on February 21%,
2000, (http//:www.fbg.ub.es)..



gpatid, economic, culturd, innovation mechanisms, linked to the innovation dynamics, and
particularly, to the innovation of smal and medium enterprises.

Civil society has an important role to play in the condruction of innovative
environments. Cadtdls edstablishes an intimate link between citizen's politics, and the
development of the new economy, and new information technologies. He develops the idea
of locd technology markets informationintensve, based on civil and environmenta
policies, and in advances information processing, from the modernization of public services,
to the credtion of interactive citizens participation systems through the Internet. Not only
these developments would improve locd management, but they would dso creste loca
markets, for innovative smal and medium enterprises, the basis of future development.

Massve use, and sociad appropriation of the Internet, will generate new types of
technology. Intensve technology use, in a city with innovaive policies in terms of public
savices, with grong links to an innovative environment, such as a S&T pak, with
interactive public participation, would in turn, through consumption’'s demand, generate the
development of new technologicad applications, and therefore, to new uses, and new
information and communication technologies, enlarging the use of the Internet. To the
current commercia uses of the Internet, new uses and gpplication would be added. Besides
generating important markets, these new uses would dso dlow to use the information to
improve life qudity, and to creste innovative forms of socid organization. This process
changes the place these cities occupy in the globd hierarchy.

4. New Geographies, and virtual distances

Europeen Tdework Online, or ETO, (www.Teework/netdist.htm) has published

an interesting work on the distances that separate different countries in the network economy
(January 26, 2000). ETO dates tha in the globd network economy, or Information Society,
the commerce and economic development geography is changing fast. ETO has built a table,
which features a new way to measure the “distance’, based on the reative cost of
internationa  phone cdls. The lower the codt, the shorter the distance is considered. The
relative cogt, and the “new digance’ is shown in ETO’s work, referring to the cost of cals
between US, and UK (at present, the most competitive internationa route), which represents

adigtance unity.



National drategies between Great Britain and the UK have make ther
communication links the cheagpest in the world. Other distances are shown as multiples of
this originad unit. I.E., Audtria's distance from the network economy “center” is twice U.S,
or Great Britan's digance. Cyprus distance is five times longer, Boalivia ten times, the
Segychdles fifteen times. This table shows dealy the impacts of proactive, podtive
deregulations in tdecommunications. In European countries, a phone cdl from UK or
France, its nearest neighbor, costs twice than a phone a cdl to the other shore of the
Atlantic. Even Augdrdiais nearest France, in teecommunications terms.

This new geography has important impacts on peripheral countries, and on
their cities. Some regions n India (such as Bangdore) have become dtractive for software
enterprises; but an Indian enterprise that wants o compete with British enterprises, faces
communication costs tha multiply by sx the costs of a French colleague, and by four the
costs of Isradi firms. Some thoughts can be derived from this tdecommunications-based

geography:

a. The firg is evidently, about the dimendgon of the tdecommunications market influence
on cities devdlopment as innovaive environments, and therefore, their dgnificance as a
key indicator for innovative environment.

b. The second is that the distance to the communications center does not depend so much
on the countries economic development, nor of their degree of centrdity in the Industrid
society geography —dthough it is undenigble that the most developed countries, as (US,
great Britain, Sweden, Canada, Audrdia, Holland, Belgium, France, Germany, Norway,
Switzerland, Denmark (even if the Virgin Idands ae dso in this group in the new
centrdity) enjoy shorter distances -, but on the way the tdecommunication market is
regulated and standardized. Countries considered economicaly more developed, such as
Greece and Portugd, are more peripheral —tedecommunications costs wise- that other
less devel oped countries, such as Mexico or Dominican Republic.

C. Evidently, distances, centrdities, and peripheries, depend dso on the
domain and ownership that countries have on tdecommunications enterprises, and on the
agreements achieved between these enterprise and their respective governments, as on the
nationa telecommunications regulation policies, and on competition among enterprises.
Probably, if the tdecommunications enterprise belongs to the country /l.e Teefonica in
Spain, Teecom in France) the agreements on phone costs will be more favorable to nationa

users than if the enterprises are foreign.



d. In the case of the new telecommunications geography created by ETO, the
basic measure unit is smple: the cogt of a cal between UK and US. However, if we want to
draw a new geography of cities as innovation environments, measure units will be
established as the interface of much more complex and numerous indicators. Among these
indicators, we can mention: the existence of innovative productive environments, mainly
X T parks, technopoles, etc; locd telecommunications policies, hardware and software
production; number of universties that interact productively with enterprises, degree of the
populations access to ICT; socid innovations, consumption of ICT-intensve goods and

Savices, €.

5. New indicatorsfor urban centralities and peripheries?

The interfaces between these indicators should consider:

The regional and/or local concentration of S&T activities, resulting in local
production of high added value in Information Society technologies, induding
tedlemdtics, but dso biotechnologies, which ae dso a form of information
technologies this concentration should be supported by an S&T system, oriented
towards a loca/regiond sustainable development, associated to an overdl nationd
project. This demands the incluson of technopoles, S&T parks, Science Cities,
briefly, of dl the inddlations tha encourage synergies between high technology
indugtries, Universities, and research centers. Some possible indicators in this area
are local S&T efforts and investments, governmentd as well as private. This
includes technologicd development support programs for smdl and medium
enterprises, implementation of enterprises incubators, tax facilities for S&T
intiatives human resources dedicated to research; occupational areas for high leve
professionals; distribution of research teams per knowledge aress; etc.

Education, oriented towards the production of new knowledge In this case, the
indicators to be consdered are: number and academic qudification of universties,
research centers, public and private expenditure in undergraduate and graduate
education: scientific production, evaduaied by the number of podgraduate thess,
including doctorates, publication of scientific and technologicd papers, papers
presented in scientific and technologica events, number of graduated students.
Another important indicator is primary and secondary education. Cadtells (2000)
dates that education means tha the development of the education system is capable
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of producing people who ae autonomous in their thoughts, and cepable of sdf-
education for the rest of their lives. It's necessary to advance further on, to the
concept of educational cities: these cities do not rely only on the school system, but
on the whole locd society. Through a series of interactions, including culturd
activities, the media, interactive museums, the whole locd rdationships sysem, it
generates an interactive communication system, which develops citizen's capecities
for educetion in an active, larger sense than the mere acquistion of information.
Some vdid indicators are: the number of schools connected to the Internet; number
and qudity of ICT courses given to teachers, exigence of interactive urban
Services, such as science museums.

Collective and individual consumption of ICT-intensive goods and services: it
refers to consumption of urban services that use ICT for ther work and
management; educetion, public hedth, transportation, public safety, community
integration, environmental preservation, urban technicd networks, such as
electricity, gas, water, sewerage, etc. In this case, vdid indicators would be the used
ICT sysems ther results concerning efficiency, codts, services rdiability, billing
systems, €c.

Implementation of e-government in urban areas. This means putting the loca
government in a network, in the Web, to contribute to generate a transformation in
the politicd and indtitutiona culture, in order that citizens can have access to the
informations that interest them, and to proactivey participate in the decisons that
affect ther life qudity, and ther dtizens rights Some meesurable dements are
ICT-supported municipa  decentrdization programs, interingtitucional  information
networks, inditutioncitizens informetion  networks, inter-municipd  networks,
access to urban sarvices through the Internet, civil servants - citizens discussion
forums, ICT use programs and projects in local governments, number and type of
city services accessible through the Web, municipa websites: contents, services to
citizens, interactive spaces, online services for the community, proportion of the
City budget dlocated to ICT-supported services, and to the training in ICT for civil
servants, proportion of the City budget dlocated to ICT training for the population,
among others.

The emergence of new, ICT-supported social organizations. This refers to ICT-
supported  citizens networks, sysems of indrumentdization, articulation and
promotion of loca development. Possble indicaiors are: the number of existent
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ICT-supported citizens networks, their scope, the number of citizens involved in
them, their goals and actions, the contents they put into the Internet, their web Sites,
forums discusson ligs ther aticulation with nationa and international networks,
their demand or creetion of community informatics tools.

Degree of the population’s access to Information Society tools. Accesshility is
economic (measurable by tdecommunications costs, ISP costs, nationd and locd
policies and telecommunications drategies), or physca (number of public centers
to access the Internet, such as teecentres, ether government or community
managed, private access points, such as cibercafés, or any of the emergent varieties,
computers park; number of citizens connected to the Internet from their homes or
jobs, reaive dendty of cybernauts. But, culturd access to ICT should dso be
considered: technological training campaigns, cregtion of citizens contents in the
Web, community radios and newspapers in the internet, etc. Other indicators for
connectivity degrees are | SP addresses, geographica dengity of 1SP, etc.

These ae only a few of the possble indicators of the degree of innovation in
different dties In a later phase of the work, these indicators should be related, not only with
each other, but dso with the level of urban life qudity, to know if the degre of socio-
technicd innovation does have an influence on the improvement of the citizens everyday
life. Let’s hope that the evolution of research may adso generate in a short period a hew map
of centra and perifpehric cities in Information Society, based on ther degree of socid,
scientific, and technologica innovation.
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The new telephonic geography, according to ETO 2000

Countries Distances

United States 10 Mexico 2.6 Grecia 4.8
United Kingdom 1.0 Bahamas 29 Guatemala 4.8
Sweden 13 lsrael 29 Sovaia 4.8
Canada 14 Monaco 29 Swaziland 49
Virgin Idands 15 Japon 30 Cyprus 51
Audrdia 16 Corea—Sud 3.0 Feeroeldands 5.1
Netherlands 16 Mexico 30 Holanda. Antilles 51
Belgium 18 Span 30 Bosia-Herzeg. 5.4
France 1.8 Chile 31 Bulgaiia 54
Germany 18 VaicanCity 3.3 Lavia 54
Norway 18 Edovenia 34 Albania 55
Switzerland 18 Bemuda 35 British Virgin Is. 55
Denmark 19 Singapur 35 Cayman Idands 5.5
Puerto Rico 19 Mdayda 36 Crodia 55
Austria 20 Hungary 38 Codta Rica 5.6
Guam 20 Dominican Rep. 39 Lithuania 5.6
New Zedand 20 Taiwan 39 Ecuador 5.8
Finland 21 Iceland 4.1 Philippines 5.8
Ireland 23 Mdta 4.1 Brazl 5.9
Hong Kong 24 Portugd 4.3 Venezuela 59
Italy 24 Czech Republic 4.4 Antartica 6.1
Liechtengtein 24 Poland 45 Aruba 6.1
Luxembourg 2.5 Andorra 4.6 Gibrdtar 6.1

Egtonia 4.8 Turkey 6.1
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Ukraine

Russia (Moscow)
Russa(other) 6.4
Bdarus 6.5
F.Ant./Martinique6.5
Greenland 6.5
Macedonia 6.5
Marshdl Idands
Romania 6.5
Yugodavia 6.5
El Salvador 6.6
Libya 6.8
San Marino 6.8
South Africa 6.8

Algeria 6.9
Tunisa 6.9
Colombia 7.0
Morocco 7.0
Papua New Guinear.0

Azebaijen 7.1
Argentina 7.3
French Guiana 7.4
<. Kitts

Thaland 75
Turks & Caicos|s.7.5
Zimbabwe 75
Guaddoupe 7.6

Anguilla

Maawi 7.8
Nevisldand 7.8
Peru 7.8
Sudan 7.8
Tagikigan 7.8
American Samoa
Antigua 79
Botswana 7.9
Lesotho

Honduras 8.0
Nicaragua 8.0

Brunei 8.1
Macao 8.1
Moldova 8.1
U. Ardb Emirates

China 8.3
Dominica 8.3

<. Lucia 85
Barbados 8.6

Liberia 8.6
Namibia

Trinidad & Tobago8.6
Uganda 8.6
Angoa 8.8

Mozambique 8.9
Kyrgyzgtan 9.0

6.1
6.4

6.5

74

7.8

79

79

8.1

8.6

Panama
Turkmenigan 9.0
Ghana 9.1
Falkiand Idands
Guinea 94
Reunion Idand9.4
Uruguay 94
Armenia

Grenada— 473 9.5
Benin 9.6
Cape Verde 1s9.6
Haiti 9.6
<. Vincent 9.8
Gambia9.9
Jamaica

Tanzenia 9.9
Western Samoa 9.9
Bolivia 10.1
Burundi

Bdize 10.3
French Polynesia

Kazakhdan 10.3
Saudi Arabia 10.3
Uzbekistan 10.3
Egypt 10.4
Indonesia 10.5
Mauritania 10.5

Mayotte Idand 10.5

Paraguay 10.5

Syria 10.5
Bahran 10.6
Bhutan 10.6
Georgia

Montserrat 10.6
<. Helena 10.6
Zare 10.6
Guyana 10.9
Diego Gacia 11.1
New Cdadonia 11.1

Solomon Idands
Cameroon 11.3
Jordan 11.3
Lebanon

Cuba 11.4
BurkinaFaso 11.5
Zambia 11.5
Mauritius 11.9
Qaar 11.9
Kenya 12.1
Gabon Republic12.4
India 12.4
Korea—North 12.4
Kuwait 12.4
Mddives 12.4

Micronesa 12.4

9.0

94

9.5

9.9

101

10.3

10.6

111

11.3

Yemen Arab Rep.12.4
Zazibar 124
Niger 12.6
Pdau 12.6
Pakistan 12.8
Laos 13.1
Nigeria 13.1
Rwanda 13.1
Ascension Idandsl3.3
Omen 134
Congo 135
Djibouti

Madagascar  13.5
Mdi Republic  13.5
SeralLeone 135

Vanuau

Hji Idands 13.8
Togo 13.8
Cambodia 13.9
Iran 13.9

Somali Dem. Rep.14.0
Si Lanka 14.0

Nauru 14.4
Nepd 144
Suriname 145
Tuvdu 14.6
Segychdlesls. 15.0
Mongolia 15.1
Cent. African Rep15.5
Iraq 15.6
Tonga 15.6
Vietnam

Bangladesh 16.1
Equatoria Guineal6.1
Guinea-Bissu 16.1
Afghanigan 16.4
Ivory Coast 16.4
Senegd Republicl6.5

Ethiopia
Chad 18.1
Burma/Myanmarl8.4

Niue Idand 18.4
Sao Tome 18.8
Erithea 18.9
Cook Idand 19.6

135

135

15.6

16.9
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