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Abstract

Introducing the aspect of cartograms the first part of this paper is a review on theories and techniques of creating modern cartograms. The basic use of cartograms is explained according to their unique geometry and shape. Continuing with references to the pioneers of this unique representation of geographical space, along with examples of early hand drawn and latest automatically generated cartograms the reader enters the world of cartograms. At the end of the first part, every type of cartogram, non-contiguous, contiguous, Dorling and pseudo-cartograms, is analyzed, followed by examples.

After the literature review this research continues and enters to the core of cartograms. Several cartogrammic algorithms are extensively explained and analyzed step by step. Examples and figures continuously demonstrate the whole process.

At the end, after theories and meanings related to cartograms are covered by the paper, mapping the world in transition is the main focus point of this particular research. Worldwide demographic, economical and social statistics are visualized by cartograms. Subjects like the world’s demographic problem and global economy are viewed through the prism of cartograms with exquisite clarity. All 8 targets of the -United Nations-Millennium Project are the cartographic targets of this cartogrammic project. All the Geographic analysis of the millennium project goals and targets gets a unique form through the “cartogrammic” visualization and mapping.
Summing up the paper, the reader gets familiarized with the world of cartogram from its sprout forty years ago to its modern state.
Key words: cartogram theory and algorithms, geographical analysis.

Method Retrospection
According to Tobler and his work “Thirty five Years of Computer Cartograms” in 2004 ‘‘In 1851 Minard published a series of maps called ‘cartogrammes a foyer diagraphiques’ or maps with diagrams’’ (Friis 1974, Tobler 2004). It is the first time that the term “cartogram” is used..
Since then, cartograms constitute a particular form of representation of the various geogrpahic phenomena. The main idea of cartograms remains the same: the measurement of the geometric map distortion. The area of each geographic unit represents a statistic parameter, demographic, economic, or social, etc. The necessary- for the creation of a cartogram- cartographic generalization implies the use of digital cartography and special algorithms that create such cartograms. These algorithms often use a different type of logic when it comes to creating the cartogram’s geometry or when planning the way that the various geographic units are related and connected to each other. Also, the maintenance of the geometric shapes of the cartograms, in order to be more recognizable areas in the map, is also one important parameter in the process of map making.
 Specifically, we could end up in a group of various techniques of cartogram making such as:
	
	Method
	Cartographer
	Year

	1.
	Rubber map method
	Tobler
	1973

	2.
	DEMP (Radial Expansion) method
	Selvin et al.
	1984

	3.
	Rubber Sheet Distortion method
	Dougenik et al.
	1985

	4.
	Pseudo-Cartogram method
	Tobler
	1986

	5.
	Interactive polygon zipping method
	Torguson
	1990

	6.
	Cellular Automata Machine method
	Dorling
	1990

	7.
	Line Integral method
	Gusein-Zade, Tikunov
	1993


Table 1: Referrence to the various methods of creating cartograms.
According to Tobler, the estimating factors of a cartogram creation algorithm could be the following:
1. The proper representation of the statistic value for each area, 

2. Maintenance of the area geometry,
3. The algorithm representation following both the previous rules one by one. 
Today cartograms are widely used to represent spatial dissemination and the connection between the geographic phenomena. The choice of the method used when representing information is considered to be successful when both the chosen map scale and the descriptive information of each phenomenon allows the creation of world maps that represent the dissemination of world environmental, social and economic phenomena. In our days, each country’s “networking” appears to be a spatial development method either socially, economically, or politically and therefore, the use of cartograms can be quite appealing, especially when spatial correlations is a very importannt political issue.
 United Nations (U.N..) is eminently the international organization whose stated aims are Peace and Security, Economic and Social Development, Human Rights, Humanitarian Affairs and International Law. In Septmber 2000, during the U.N. Millenium Summit, the 191 U.N. state members signed The United Nations Millennium Declaration, which is basically a group of 8 Millenium Development Goals that the state members have agreed to achieve by the year 2015 (U.N. Millennium Development Goals) and its main aim is to end extreme poverty.
These goals were not chosen from the southern countries and since then, there has been a lot of discussion, commitment and promotion from Europe, Japan and U.S.A.:

	Goal 1: Eradicate Extreme Hunger and Poverty

	· Reduce by half the proportion of people living on less than a dollar a day 
· Reduce by half the proportion of people who suffer from hunger

	Goal 2: Achieve Universal Primary Education

	· Ensure that all boys and girls complete a full course of primary schooling 

	Goal 3: Promote Gender Equality and Empower Women

	· Eliminate gender disparity in primary and secondary education preferably by 2005, and at all levels by 2015

	Goal 4: Reduce Child Mortality

	· Reduce by two-thirds the mortality rate among children under five 

	Goal 5: Improve Maternal Health

	· Reduce by three quarters the maternal mortality ratio

	Goal 6: Combat HIV/AIDS, Malaria and other diseases

	· Halt and begin to reverse the spread of HIV/AIDS
· Halt and begin to reverse the incidence of malaria and other major diseases 

	Goal 7: Ensure Environmental Substainability

	· Integrate the principles of sustainable development into country policies and programmes; reverse loss of environmental resources
· Reduce by half the proportion of people without sustainable access to safe drinking water
· Achieve significant improvement in lives of at least 100 million slum dwellers, by 2020

	Goal 8: Develop a Global Partnership for Development with developing countries, develop and implement strategies for decent and productive work for youth

	· Develop further an open trading and financial system that is rule-based, predictable and non-discriminatory, includes a commitment to good governance, development and poverty reduction—nationally and internationally
· Address the least developed countries’ special needs. This includes tariff- and quota-free access for their exports; enhanced debt relief for heavily indebted poor countries; cancellation of official bilateral debt; and more generous official development assistance for countries committed to poverty reduction
· Address the special needs of landlocked and small island developing States 
· Deal comprehensively with developing countries’ debt problems through national and international measures to make debt sustainable in the long term 
· In cooperation with the developing countries, develop decent and productive work for youth
· In cooperation with pharmaceutical companies, provide access to affordable essential drugs in developing countries
· In cooperation with the private sector, make available the benefits of new technologies—especially information and communications technologies 


Table 2: U.N. Millenium Development Goals, aiming year 2015 (Source: U.N.)
These goals that start no arguments to begin with, are chosen, committed and supported by the World Bank, the International Monetary Fund and the Organisation for Economic Co-operation and Development. This was also the center of controversy and the occasion for systematic criticism. Very often these goals were considered to be the cover for neoliberal initiatives (Samir, Amin, 2006).
Although this criticism is not a part of this project, it becomes more obvious and intense, when it comes to the representation of all the nations by the U.N. There are also nations for which this information is not released, as most of the times these nations higly diverge from the U.N. goals. 
The cartographic representation with the help of cartograms simply proves the major difference between the digital era of the developed countries and the countries of the “Third World”.
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Map 1: Prοportion of population below $1 per day. (Source: U.N.)

The huge income difference due to the politics that cause this poverty isn’t getting smaller and the gap between Africa and Asia and the rest of the world seems huge. More specifically, we mention the example of Nigeria, where 59,2 % of the total population in 1993 lived below $1/day and after a decade, in 2003, the percentage increased to 70,8%. This is an extreme example but it is evidence that the U.N failed to achieve its first goal.
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Diagram 1: Percentage of Population with average income under 1 $/day between 1990-2004. (Source: U.N.)
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Map 2: Net enrolment ratio in primary education. Net enrolment ratio in primary education, both sexes. (Source: U.N.)
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Map 3: Proportion of pupils starting grade 1 who reach grade 5. Primary completion rate, both sexes. (Source: U.N.)
The differences in the education of the various nations is considered to be an “old” matter to humanity. After the efforts of Unesco in the 1960’s, the distance between the countries has increased again and private education isn’t any part of this problem’s solution. This becomes more obvious especially in African countries.
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Map 4: Literacy rates of 15-24 years old, both sexes, percentage. (Source: U.N.)
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Map 5: Proportion of 1 year-old children immunized against measles. Children 1 year old immunized against measles, percentage. (Source: U.N.)
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Diagram 2: Infant Mortality in 2004 (Source: U.N.)
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Map  6: Maternal mortality ratio. Maternal mortality ratio per 100,000 live births. (Source: U.N.)
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Map  7: Personal computers in use per 100 population and Internet users per 100 population. (Source: U.N.)
Conclusions
The various models of development and incorporation of the African and Asian countries are aiming at the adaption of the international rigid rules of a capitalistic economy. In Latin America the term Desarrollismo (developmentalism) shows the conviction that these countries can develop without the help of the North and constitutes a different model of development. Whatever the choices and the strategies of development of the southern countries are, the aims of the U.N. seem hard to be realised and the final assessment will be a critical procedure for the ringleaders of this effort.
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According to the U.N., the difference in infant mortality between Africa  (blue color) and Asia (green)  compared to the rest of the world is huge. In the diagram at the U.N. site, the difference is pretty obvious, since in many countries  infant mortality exceeds 100 deaths for every 1000 births, while in Europe the proportion is around 2 to 10   .








