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Abstract In a globalized, urbanized and knowledge/

information world, mapping information about places

is critical for a city’s local, regional, and international

standing. Those networks are important in a city’s

positioning within a country and in a larger regional

and global context. We investigate these linkages and

networks by exploring the regional networks of 8

Central and 13 South American capital cities plus São

Paulo and Rio de Janeiro. Our research adds a new

dimension to urban places by exploring variations in

the hyperlink volumes and networks in English as well

as Spanish and Portuguese. Sizable language differ-

ences but also regularities were evident in the

hyperlink volumes of individual cities and in hyper-

link pairs. The maps illustrate regional variations and

unevenness in the knowledge about places and their

networking in a Latin American context.

Keywords Knowledge/information economics �
Urban linkages � Places � Cores and peripheries �
Language variations

Introduction

The emergence of post-industrial economies, soci-

eties, and politics has ushered in new topics for the

social and policy sciences (Castells & Hall, 1994;

Santos, 1996; Castells, 2000, 2005; Zook & Brunn,

2006; Glaser & Marshall, 2016). One of the salient

features of these worlds relates to knowledge produc-

tion, that is, the amount or volume of information

produced or known about a specific place. The

information when analyzed, mapped and graphed help

us understand the nature and extent of linkages and the

place of a city in a broad national or regional

hierarchy. Geographers are among the scholars look-

ing at these features whether related to information

production or the increased importance of visualizing

place knowledge and networks operating at local,

regional, and global scales (Garreau, 1991; Dahlman

& Anderson, 2000; Stirbu et al., 2015; Hiernaux &

Lindón, 2017; Alvarez, 2019a, 2019b). These

By concentrating on the attributes of world cities and

neglecting their relations, we learn a lot about the nodes in the

network, but relatively little about the network itself.

(Beaverstock et al., 2000a, b, p. 124)

Overlaying the centrifugal processes in each country was the

increasing primacy of the urban system in most of Latin

America. (Roberts, 2005, p. 110)
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inquiries are signature features of knowledge/infor-

mation worlds. Evidence of these scholarly worlds is

illustrated by growing disciplinary and transdisci-

plinary literatures with a strong place-knowledge-

information context. These include financial services,

advertising, recreation and tourism, health, education,

consulting, media clusters and the role that place and

space play in national and transnational planning and

policy. The major objective of this research is to

discuss and analyze variations in the links and

networks in three different languages in a set of cities

in a region.

Conceptual framework

As noted in the literature cited above, when discussing

the importance of cities in a region some standard

norms are used to measure the importance of an

individual city and the connections between cities. One

parameter is population size, with a larger city consid-

ered more important than a smaller one. Geographers

have used the term primate or primary city to refer to

the largest city. And when geographers examine cities

in a country’s urban hierarchy, the capital city is often

considered most important, especially if it is also the

largest. It is not only important as a seat of national

government but is often the leader in production of

goods, hence the urban-industrial label. These largest

cities also have a high ranking based on their leadership

role in a combination of services such as trade,

transportation, health, education, finance, real estate,

tourism, law and government as well as political and

economic influences, all of which were noted by Saskia

Sassen (1991, 1994) and her work regarding global

cities. In a contemporary light, these services, or a

combination, are more important than the production of

iron and steel, motor vehicles, construction equipment,

farm machinery or military hardware. Mixes of infor-

mation services form the economic backbone of most

capital cities today.

Scholars studying the urban hierarchies and con-

nections of cities within a broad or expansive region

may discover that the largest and most important city

is not the capital city. The most important city is a

place attracting migrants or luring foreign investment

or hosting a cluster of government or private services;

it may not be the nation’s capital. In a Central and

South American context, the most cited example is

Brasilia, which is Brazil’s national capital. Brasilia is

not the country’s largest or most important economic

city; these would be either São Paulo or Rio de Janeiro,

or both. In a world context we can also think of

Canberra, Washington, DC, Pretoria, Ottawa, and

New Delhi, all which are national capitals, but not the

major economic or cultural hub in their country.

Sydney, New York, Cape Town, Toronto, and Mum-

bai are larger and would have the most linkages with

other cities in their country. In this study, São Paulo

and Rio Janeiro are used when discussing Brazil.

Aside from population size and gross domestic

product being important in a city’s ranking within its

country and region, linkages or connections with other

cities need to be highlighted. These linkages in a

traditional context would be highway and rail trans-

portation connections; today they would also include

airline connections. How intensive or extensive these

linkages are in number and density defines many a

primary city today. Migration from nearby rural areas

or small towns and cities have stimulated the country’s

growing economy and solidified its top place in a

national or regional context. Growth also may come

from foreign investments especially in the tertiary

sector. The largest cities are clearly the major ‘‘win-

ners’’ in this growth and expansion ‘‘game.’’ These

flows are important in building, retaining and strength-

ening a growing variety of human services including

retailing, financial investments, health care, hospital-

ity, fashion, sports and entertainment, higher educa-

tion, recreation, and tourism, all of which are

important in the production, consumption and

exchange of information and communications tech-

nology (ICT) services. Sorting out the number of firms

and work force size would reveal the increased

importance of information/knowledge production.

Salient questions for geographers and urban plan-

ners interested in analyzing and measuring these

corporate, personal and professional services in

places, such as capital cities, are how to identify and

measure them and how to illustrate what is happening

beyond an individual city and in a regional context.

Data collected by governments, nongovernmental

organizations and many segments of the service

economy can be used to show what is going on within,

between and among cities at local, national, and

international scales. These information volumes and

linkages provide a reading on a city’s place in a nation

and in a region, not simply its population size, airline
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traffic, tourist flows, financial investments or high tech

companies.

A challenge urban scholarly communities face in

looking at the contemporary global picture of urban

transactions, interactions, and linkages is identifying a

database that will help us understand what is going on,

where and why. Answers will help us better under-

stand the emerging postindustrial knowledge econo-

mies not only in primary cities, but in secondary and

tertiary cities within individual countries but also

around the world.

Background literature

This study builds on an interdisciplinary world city

literature that has explored large cities and major cities

for more than a half-century. It includes the early and

later work on primate cities (Jefferson, 1939; Martin,

1961; Linsky, 1965; Mayer, 2019), world cities (Hall,

1966), hierarchies (Sassen,

1991, 1994, 2002, 2004, 2010, 2018; Taylor, 1997),

networks and structures (Amin & Thrift, 1992;

Castells, 1996); information producer cities (Storper,

1997), connections and flows (Soja, 1989; Short et al.,

1996; Kim, 1999; Short & Kim, 1999; Mitchelson &

Wheeler, 1994; Smith & Timberlake, 1995), and

hierarchies and systems (Beaverstock et al.,

1999a, 1999b, 2000a, 2000b, Boulton et al.,

2011a, b; Taylor, 1997, 2004; Krãtke and Taylor,

2004; Taylor & Deridder, 2004; Taylor et al., 2007;

Taylor et al., 2015).

Among the shortcomings mentioned in the litera-

ture are detailed investigations of regional flows and

linkages, a point noted by Short and Kim (1999) and

Beaverstock et al. (1999a). Beaverstock et al. sought

to narrow this gap by focusing on 55 world cities they

included in alpha, beta and gamma levels as part of the

Globalization and World Cities (GaWC) database

used in multiple research projects associated with

world city networks (GaWC, 2020). They defined

these service-oriented cities as ‘‘advanced producer

cities,’’ that is, the number of offices related to

accounting, advertising, banking/finance and com-

mercial law. They placed these within the context of a

‘‘new metageography’’ that calls for attention to the

patterns of flows between large urban nodes or global

cities. London was used as a case study that

exemplifies this label. Alpha cities are well integrated

into the world economy, beta and gamma cities less so.

In a similar vein, other geographers have looked at

the linkages or connections of individual cities within

the context of the Google Scholar database. It has been

used to gain insights into urban linkages and networks

in other world regions such as Europe, Asia, and the

Caribbean (see, for example, Brunn & Dodge, 2001;

Brunn, 2003; Williams & Brunn, 2005; Brunn et al.,

2010; Boulton et al., 2011a, 2011b; Devriendt, 2011;

Brunn, 2019). However, Google Scholar has not been

used to examine either Latin American urban net-

works or the volume of connections in different

languages.

Google Scholar provides information that is con-

stantly updated. The hyperlink numbers can change

from day to day or even hour to hour. Because of these

features, it is a valuable resource to measure the

importance of information in a service-based econ-

omy. Aside from comparing the volume of hyperlinks

associated with a primate city and other cities in a

region, Google Scholar can be used to compare

volumes of paired hyperlinks (two or more cities).

Such comparisons can also be constructed for hyper-

links in different languages. Results in different

languages represent one of the innovations in this

research project. While English has been used previ-

ously to measure the importance of a city or pairs of

cities, this study is the first to compare and analyze

Google Scholar data for individual cities and networks

of cities in other languages. Latin American cities are

used in this study.

Google Scholar data are more useful in comparing

individual cities or connections between cities than

only using population data or trade in computers or

companies producing software. Google Scholar mea-

sures that knowledge production in hyperlinks. Hyper-

links can be considered electronic data showing pieces

of information about a city; they can be used to

measure how important an individual city is within a

country or region, such as Lima in Peru or Caracas in

Venezuela, or how important pairs are, such as Buenos

Aires, Argentina and Santiago, Chile or Managua,

Nicaragua and Tegucigalpa, Honduras. We could use

data collected for a number of cities in México or

Brazil to identify which cities are most important and

which are most linked to each other. Google Scholar

focuses on scholarly literature, including journal

articles, book reviews, chapters, books and reports
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about a variety of topics including demography and

housing, banking and other financial services, adver-

tising, health care, research institutions, transporta-

tion, tourism, and popular culture. It is different from

Google, which includes a wider range of materials,

some commercial, personal and professional.

Regional setting

It is against this backdrop on the emergence and

growth of ‘‘place information worlds’’ that we focus

on the hyperlink volumes and exchanges of capital

cities in Latin America. It is a region with several very

large capital cities including México City, Buenos

Aires, and Santiago, but also some medium sized cities

including Guatemala City, Panama City, and Asun-

ción, and some very small capitals including Para-

maribo, Cayenne and Suriname. We also includes two

very large cities, São Paulo and Rio de Janeiro, which

are not capitals, but play major roles in the region’s

economy, culture and politics.

This research builds on the valuable earlier work on

Latin American cities by Griffin & Ford, 1980; Ingram

& Carrol, 1981; Gilbert & Ward, 1982; Roberts, 2005;

and more recently by Clouser et al. (2020) and

Godfrey and Hays-Mitchell (2020). Recent studies

have also addressed the growing importance of the

region’s information economies and societies (Agui-

lar, 2002, 2004a, 2004b; Bacerra et al., 2013; Orduna

et al., 2015; Alvarez, 2019a, 2019b; Almandoz,

2008, 2020; and Lechon & Ramos, 2020). We address

four major questions about of the region’s capital

cities: (1) what database can best be used to discuss

urban information economies, (2) what is the volume

of paired hyperlinks for each capital city to all others,

(3) do the results reveal distinct ‘‘core, semiperiphery

and periphery cities’’ in Central and South America,

and (4) are there distinct variations in Google Scholar

hyperlink information in English, Spanish, and Por-

tuguese? Answers to these questions will help us

understand how knowledge production economies and

exchanges vary and are emerging across Latin

America.

In the following sections we discuss the database

and methodology and analyze the findings about

individual cities and linkages with other capitals in the

region. We also examine similarities and significant

differences in English, Spanish, and Portuguese. The

volume of hyperlinks of a given city will vary

depending on national or colonial histories, variations

in regional and extraregional trade in information

technology products and services, language differ-

ences in the introduction and diffusion of information

economies and the technologies used by individuals,

economic and social institutions, governments, and

nongovernmental organizations.

Data source

In thinking about the questions raised above, it is

useful to briefly consider the criteria scholars have

used previously to measure the amount of interaction

and exchanges between and among places in a country

or within a region, such as road and rail connections,

air traffic volume and connections, and exports and

imports. If scholars today were asked to identify the

best resources to measure the importance of major

cities and the volume of interactions between and

among them, some scholars would identify financial

transactions such as investments, consulting, regula-

tions, international aid, or real estate. The economies

of some of these major cities would focus specifically

on the tourist, leisure, sports, and entertainment

markets. The economies of others would be based on

new universities, research laboratories, and services

focusing on some cutting-edge topics about health

care, green energy, sustainability or architecture. And

there also would likely be entirely new economies

specializing in new ICT products for the workplace

and offices, consulting, translations, the print and

visual media, security, international law, nongovern-

mental organizations, and governments. What is

desired is an international database or knowledge-

production center that gathers and periodically pub-

lishes comprehensive data on information production,

consumption and trade. Unfortunately, no such stan-

dardized or extensive international database exists at a

global scale. What we use is the Google Scholar search

engine which has been used by others to explore place-

based knowledge questions at national scales. It is an

information database at its core that can be used to

measure the importance of individual capital cities and

the linkages between them.
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Methodology

We identified the volume and networks of Google

Scholar hyperlinks for all capital cities in Central and

South American countries as well as São Paulo and

Rio de Janeiro. The name of each capital city and

country (for example, Managua, Nicaragua) was

entered as a search term and the number of hyperlinks

was provided immediately. We performed this task

during November 2019 for 8 Central American and 13

South American capitals plus São Paulo and Rio de

Janeiro (Fig. 1). We gathered this information to

create English, Spanish, and Portuguese databases.

For an analysis of ‘‘paired hyperlinks’’ we entered

the names of two cities and countries in the search bar,

for example, Quito, Ecuador ? Bogotá, Colombia.

We performed this task for each pair of capital cities in

Central and South America plus São Paulo and Rio de

Janeiro. Excel files (23 9 23) were constructed in

English, Spanish and Portuguese. The individual

column and row entries in the language files inform

us which cities had the fewest and most hyperlinks and

which had the most and fewest ‘‘pairs.’’ As expected,

there were vast differences in the paired city data.

These data were used in the numerical analyses and

graphics discussed in the next section.

Some basic findings

Populations of capital cities and two other

Brazilian cities

The combined total population of the 23 cities was 106

million. The two largest were São Paulo and México

City, with 20.9 and 20.4 million residents, respec-

tively. Next were Buenos Aires (15.1 million), Rio de

Janeiro (12.1 million), Lima (11.5 million), and

Bogotá (10.7 million). These six cities had 91 million

inhabitants or 86% of the total city populations in the

region. At the other end of the spectrum were Cayenne

with 58,000 residents and Belmopan with only 14,000

residents; their combined population was one-third

that of Georgetown’s population (235,000).

Language variations in capital cities

Some stark differences were noted in hyperlink

volumes, not unlike the population numbers

mentioned above. While the hyperlink numbers were

quite similar for the three languages (52.9 million for

all three languages), the percentages varied from city

to city (Fig. 2). The most were in Spanish (19 million

or 36%) followed by English (17.3 million or 33%)

and Portuguese (16.6 million or 31%). The cities with

the largest combined totals, not surprisingly, were

Buenos Aires (5.7 million), Rio de Janeiro (5.7

million), México City (5.5 million), São Paulo (5.4

million), and Santiago (5 million). These five had 52%

of all combined hyperlinks. Rio de Janeiro and São

Paulo have similar hyperlink totals. Both are important

in Brazil and Latin America; Rio de Janeiro has an

economy built on a strong industrial base and tourism

economy whereas São Paulo’s strength is in the

corporate, financial and information sectors. The cities

with the fewest hyperlinks were Paramaribo (180

million), Belmopan (130,000), Georgetown (123,000)

and Cayenne (only 97,000) for a total of 530 million or

10% of the total.

The total volume of hyperlinks for the 23 cities in

English was 17.3 million, as noted above. The most

were for México City with 3 million and the fewest for

Belmopan, Belize with only 32,000. An additional

four cities had more than 1 million hyperlinks each.

They were (in order): Buenos Aires, Santiago, São

Paulo, and Rio de Janeiro. These four cities plus

México City had 11 million hyperlinks or 21% of the

total. Brasilia’s hyperlink total was 395,000, slightly

larger than La Paz at 368,000. As was the case with the

combined totals mentioned in the previous paragraph,

the fewest English hyperlinks were for Paramaribo,

Belmopan, Georgetown and Cayenne; their combined

total in English was only 52,000, about the same as for

Tegucigalpa (52,300) and slightly more than for

Asunción (32,000).

In Spanish the total volume of hyperlinks for the 21

capital cities plus São Paulo and Rio de Janeiro was 19

million. Those with the most were Buenos Aires (2.1

million), México City (2 million) and Santiago (1.8

million); next were Guatemala City (1.4 million), San

Salvador (1.4 million), Lima (1.3 million), Bogotá (1.2

million), San José (1.2 million) and Panama City (1

million). These 9 cities combined had 13 million

hyperlinks or 72% of the Spanish-language total. Rio

de Janeiro and São Paulo together had 1.3 million

hyperlinks, less than San Salvador’s total; both

Brazilian cities had more hyperlinks in Spanish than

Brasilia. The cities with the fewest were Paramaribo,
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Belmopan, Georgetown and Cayenne; their combined

total was 359,000 hyperlinks which was only slightly

more than Asunción’s total (304,000). Tegucigalpa’s

total was the second lowest (after Belmopan) of any

Central American country; Managua was the region’s

lowest capital city in Spanish hyperlinks.

The results in Portuguese were much different from

the Spanish and English totals in that 47% of the total

were for the three Brazilian cities. This result was not

surprising. There were slightly more hyperlinks for

Rio de Janeiro (3 million) than for São Paulo (2.8

million). Brasilia’s total (2 million) was more than any

Fig. 1 Cities of Central and South America
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Portuguese-language capital in Central and Latin

America. The Portuguese-language capitals with the

most hyperlinks were Buenos Aires (1.7 million) and

Santiago (1.1 million). The four cities with the fewest

Portuguese hyperlinks were the same as those above

which had the lowest totals in Spanish and English.

They were Cayenne (45,800), Georgetown (40,700),

Paramaribo (22,100), and Belmopan (9,200); their

combined total was slightly less than that for Tegu-

cigalpa (122,000).

Fig. 2 Percentage of capital city hyperlinks in three languages ( Source: Data from Google Scholar, November 2019)

123

GeoJournal (2022) 87:4863–4877 4869



Paired hyperlink volumes with regional capitals

We next explored the total volume of hyperlinks of

each Central and South American city with all others,

including São Paulo and Rio de Janeiro. The total was

14.7 million hyperlinks. Our objective was to identify

both the most and least linked cities. The leading city

in paired hyperlinks with all cities in the study area

was México City with 3 million total or about 20% of

the total. The top 5 cities in paired hyperlinks, each

with more than 1.7 million, were México City, Rio de

Janeiro, Buenos Aires, Santiago, and São Paulo. These

5 had 12 million total hyperlinks or 81% of the total.

At the other extreme were Paramaribo with 14,400,

Cayenne with 12,100 and Belmopan with only 4,400.

Brasilia’s total links with regional capitals were

420,000, only slightly more than La Paz and less than

Guatemala City.

Linkages to other Central and South American

cities in three languages

Further insight into the linkages of these cities is

gained by looking at each city’s ‘‘most linkages’’ to

other capitals in the region. The linkages are shown in

Figs. 3, 4, 5. There was not one dominant city linking

most of the capitals; rather several distinct patterns

emerged. The city linked to most others was Buenos

Aires; it was most linked to five cities: Quito, Caracas,

La Paz, Santiago, and Montevideo. São Paulo and

México City were the second and third cities with most

links to other cities in the region; each had four links to

others. São Paulo was linked to Rio de Janeiro,

Asunción, Paramaribo, and Cayenne, while México

City was linked to Guatemala City, Panama City,

Bogotá, and Georgetown. Five cities had two major

links: Rio de Janeiro to São Paulo and Brasilia,

Guatemala City to México City and Belmopan, San

José to Tegucigalpa and San Salvador, Santiago to

Buenos Aires and Lima, and San Salvador to San José

and Managua.

The diversity described above for the most linked

cities carried over to the second most linked cities. In

fact, there were many more cities identified (12) as

second leading cities than those ranking first. Lima

was the leader; it was the second leading city in links

with Bogotá, Quito, Caracas, and La Paz. Guatemala

City was second with links to three cities: Teguci-

galpa, San Salvador, and Panama City. Buenos Aires,

Belmopan, Rio de Janeiro, São Paulo, México City,

and San Salvador were linked to two capitals and

Panama City, Managua, and Brasilia to only one.

When we examine the linkages in English of each

capital city to all others in the region, the results do not

present a clear picture. Rather, there is a mix of cities

being ranked, especially in the Central American

region (Fig. 3). For example, México City is most

linked to Central American cities (Guatemala City,

San José, San Salvador, and Panama City as well as

Bogotá and Georgetown which are nearby). Four cities

are most linked to Buenos Aires (Caracas, Santiago,

Montevideo, and La Paz) and four others to São Paulo

(Asunción, Cayenne, Paramaribo, and Rio de Janeiro).

Three Central American cities, México City, Teguci-

galpa, and Belmopan are most linked to Guatemala

City. Two cities, São Paulo and Brasilia, not surpris-

ingly, are most linked to Rio de Janeiro. Lima and

Buenos Aires are most linked to Santiago. Examples

of cities with single links are Managua to San Salvador

and Quito to Bogotá. In short, the Central American

cities are closely linked with others in close proximity

while those on the South American continent display

more variation.

The Spanish results reveal some different patterns

(Fig. 4). Buenos Aires is the leading city with linkages

to 8 cities, all in South America except México City.

The other cities are Lima, Asunción, Santiago, Mon-

tevideo, Rio de Janeiro, Caracas, and Brasilia. México

City’s major linkages are with Managua, Bogotá, and

Quito. The Central American cities are linked to two

capitals: Guatemala City, San José, and Paramaribo to

San Salvador; Tegucigalpa, Panama City, and Cay-

enne to Guatemala City. Four cities are most linked

with a single city: Panama City to San Salvador, São

Paulo to Brasilia, La Paz to Quito, and Belmopan to

Managua.

The Portuguese results are not surprising (Fig. 5).

São Paulo and Rio de Janeiro have more links with

other capitals than does Brasilia. Six capitals are most

linked to São Paulo: La Paz, Rio de Janeiro, Monte-

video, Asunción, Bogotá, and Panama City; three to

Rio de Janeiro: México City, São Paulo, Brasilia; four

to Buenos Aires: San Salvador, Quito, Santiago and

Caracas; and three to Guatemala City: Belmopan,

Tegucigalpa, and Cayenne. Single city linkages are

Guatemala City to San José, Paramaribo to George-

town, Georgetown to Montevideo, and Managua to

San Salvador.
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Capital cities with fewest paired linkages

As was noted above, the capital cities with the fewest

paired hyperlinks consistently in all languages were

Belmopan, Georgetown, Paramaribo, and Cayenne. In

some cases, the fewest were for Belmopan (San José,

Panama City, Asunción, and Buenos Aires), while in

other cases Cayenne or Paramaribo vied for second.

Georgetown in most cases had very few, but slightly

more than Cayenne, Paramaribo and Belmopan. Often

these paired hyperlinks were less than 2 million and

sometimes even less than 10,000 links to some

capitals, especially to Belmopan.

Fig. 3 Most paired

hyperlinks in English (

Source: Data collected from

Google Scholar, November

2019)
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Cities in a core-periphery context

We obtain another perspective on the region’s urban

structure by placing the results in a core-periphery

context (Fig. 6). This figure is based on the volume of

hyperlinks in all three languages; the graphic would be

similar if we used Spanish or Portuguese data. In the

core are the 5 cities with more than 5 million

hyperlinks each: Rio de Janeiro, México City, Buenos

Aires, São Paulo, and Santiago. In the semiperiphery

are cities with 1–5 million hyperlinks: Guatemala

City, San José, Panama City, Bogotá, Quito, Lima,

Fig. 4 Most paired hyperlinks in Spanish ( Source: Data gathered from Google Scholar, November 2019)
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Montevideo, San Salvador, and Brasilia. The periph-

ery includes two cities with 500,000–999,999 hyper-

links: La Paz and Managua. And in the deep periphery

are cities with the fewest hyperlinks, that is, less than

500,000: Tegucigalpa, Asunción, Georgetown, Cay-

enne, Paramaribo, and Belmopan.

The cities included in the four categories illustrated

in Fig. 6 are similar to the levels used in the 2020

GaWC categories (Global and World Cities, 2020).

México City, São Paulo, Buenos Aires and Santiago

are in the alpha level. San Salvador, Quito, San José,

Caracas, Guatemala City, Panama City, Rio de

Janeiro, Montevideo, Bogotá and Lima in the beta

level, and Managua, La Paz, Tegucigalpa, and

Asunción in the gamma level. Brasilia is in the self-

sufficiency category. The GaWC dataset does not list

Fig. 5 Most paired

hyperlinks in Portuguese (

Source: Data gathered from

Google Scholar, November

2019)
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the four small cities in Latin America: Belmopan,

Georgetown, Paramaribo and Cayenne.

Summary and conclusions

Examining and assessing the regional linkages of

capital cities in Central and South America has yielded

some expected and some unexpected results. The

major findings are:

1. Looking at language variations in Google Scholar

for all 23 cities discussed, the capital city with the

most hyperlinks in English was México City. This

result was not surprising considering its proximity

to the English-speaking world. The city was the

leader not only in total hyperlinks for each

individual capital city in the region, but also

compared to São Paulo and Rio de Janeiro. The

Spanish language results were slightly different,

with Buenos Aires first followed by México City

and then Santiago. In Portuguese the most links,

as expected, were for cities in Brazil: Rio de

Janeiro was first, São Paulo second, and Brasilia

third.

2. The paired linkages of Central American cities

show a mix of linkages, not primarily to only one

or two dominant cities in the region. This pattern

was the opposite for South American capitals,

where São Paulo and Rio de Janeiro were dom-

inant as were both Buenos Aires and Santiago,

which had the most links. The second ranked cities

in paired hyperlinks were far fewer to these

dominant cities; Lima was also a leader. The

paired hyperlinks in Spanish were a slightly

different order with Santiago being first followed

by São Paulo and then México City. The Por-

tuguese links were mostly to cities on the South

American continent not in Central America.

3. A closer examination of the paired hyperlinks

reveals a regional pattern which displays much

variation hence the word ‘‘dystopia’’ mentioned

above. The capital cities in reality belong to two

different systems. Most Central American capitals

have more linkages to other Central American

capitals than to South American capitals, except

for large numbers of hyperlinks with Rio de

Janeiro, São Paulo, and Buenos Aires. The reverse

is also true, that is, the South American capitals

have more many links to other capitals on the

continent than in Central America, except for

México City, São Paulo, and Rio de Janeiro.

Again, there are almost two distinct urban

systems.

Fig. 6 Core-periphery cities in Central and South America combined hyperlinks in Spanish, English, and Portuguese
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4. The cities with fewest hyperlinks and fewest

paired hyperlinks were, not unexpectedly,

Georgetown, Paramaribo, Cayenne and Bel-

mopan. In short, there was not only little infor-

mation about each in the Google Scholar database,

but they were not linked in large volumes to other

large and even medium sized cities in the region.

Another example of the dystopia.

5. The results identify current changes regarding the

hierarchy of cities in the region. However, at the

same time, they confirm the place of enormous

hierarchy of global cities, as is the case of México

City, Rio de Janeiro and Sao Paulo being at the top

(see Figs. 2 and 6).

6. Language is also essential in considering cities in a

global hierarchy. This study reveals that regard-

less of language, the major cities retain similar

rankings.

This investigation suggests a number of additional

investigations for Latin American scholars interested

in urban and interurban connections vis-à-vis knowl-

edge-based economies. We suggest four topics. One is

to examine the secondary and tertiary hyperlink

volumes within each country to observe if there are

any differences between the capital cities and cities

ranked second or third in population. For example,

what percentage of all hyperlinks are in the first,

second, and third ranked cities in population? Are the

lion’s share in the capital city or is there some

evenness in the percentages? A second theme would

be to examine the most important or highest ranked

topics in specific subject categories identified by

Google Scholar for an individual city and for pairs of

cities. Google Scholar uses an in-house calculation to

rank entries, not one based solely on journal ranking or

the volume of citations. That is, the first five entries are

more important than the second five or the next ten.

One might focus, for example, on the top ten. Are they

about financial services, tourism, economic develop-

ment, transportation, political conflict, the COVID-19

virus, ICT innovations, environmental issues, or some

area of human welfare? All are topics about specific

emerging service economies? A third topic could use

Google hyperlinks to explore differences in the

categories of entries for various economic and social

topics between Rio de Janeiro and São Paulo, specif-

ically their regional and global networks. A fourth

topic would explore in greater depth the hyperlink

results in different languages, especially if there are

significant differences in the volume for an individual

city or a pair of cities. What are the most frequent

topics for paired cities in English, Spanish and

Portuguese? Are they about financial services, tour-

ism, transportation links or cultural programs? Such

inquiries would aid in our understanding of using

Google Scholar to monitor ongoing research related to

Latin American urban linkages, structures, develop-

ment, and regional policies.
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