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1. Abstract

Swedish medical students were found to know less than the Chimpanzee about World Health. When ranking countries according to child mortality they scored below random. The reason was that they have preconcieved ideas about the State of the World that correspond to the situation as it was 30 years ago. These students never had access to updated delepoment statistic in a visual formate that could challange their preconceived ideas. Starting from users need we therefore developed software for interactive animated vizualisation of development statistics. 


The aim is to enable broad target groups of computer users to aquire an evidance based world view using MDG and other basic socio-economic indicators for all countries. The representation of time by movement in scattergrams with carefully designed inerfaces has proven to bring statistics beyond the eye to hit the brain. Using latest versions of program compilators for visual formate (FlashMX2004) we will provide the software in free modules. These can be used for interatcive visualisation of large databases on websites with aha-effects and for making thematic animated presentations with considerable wow-effects. Free prototypes are available www.gapminder.org, and in collaboration with Un Statistic Division we are developing more advanced formats for visualisation of databases dir3ectly on websites. The ultimate aim is to contribute to Internet search mechanisms for digital time series in standerdized format. As have happened with other forms of digital information a standard formate for powerful visualisation may drive the process of stadardized XML format for time series.

2. Background

When teaching global health and socio-economic development to Swedish university students we found they lacked even the most basic evidence-based understanding of the State of the World. Their perceptions about the life expectancy, fertility rate, literacy rate and other basic development indicators for countries reflected the situation in the world more than one generation ago. This is so in spite of the availability of data with relatively good quality for these variables for most countries of the world. 

Updated international statistics are annually published in yearbooks by UN organizations. UN Statistic Division and the Development Data Group of the World Bank provide the most comprehensive datasets with time series on the Internet, but these are only accessible against a fee. Specialized UN organizations and regional as well as national statistical agencies also provide time series statistics in various interactive visual formats on the Internet; some free and some against fee. 

In spite of the existence of available data of relatively good quality we found that Swedish students, even those that graduated from secondary school with the highest grades, were unaware about the considerable decrease in child mortality that has occurred in the last generation in most countries in Asia, Middle East and South America. When asked to rank pairs of countries by child mortality they surprisingly scored statistically significantly worse than random, i.e. they would have answered better if they had guessed. We thus found that the Swedish medical students start University knowing less than the Chimpanzees about World Health. This is paradoxical as the data is available in digital format on the Internet and that the students we tested were very interested to learn about world development. Yet one of the most important indicators of development statistics, child mortality, has not reached the brains of a Swedish generation that grew up with full access to computers and the Internet. This finding was the starting point for the software development by the non-profit company Gapminder. The free software enables inter-active animation of development statistics in enjoyable and understandable graphic interfaces. The aim is to improve the use and understanding of development statistics. 

The aim of this paper is to review the prototypes developed and the future plans. Gapminder is own by the Karolinska Institutet together with the authors. Six software developers presently work at Gapminder in Malmö, Sweden. Gapminder´s software is developed in Flash modules in collaboration with Swedish universities, and UN organizations, especially the UN Statistic Division. The plans are to provide the modules as free software for public institutions to be used both for visualizations of databases on the Internet and for production of thematic presentations (Figure 1). We make use of the amazingly fast development of program compilators of animated graphic (www.macromedia.com). This now enables cost-effective animation of statistics in ways that where impossible only a few years ago. However, the challenge is to create animated graphics that not only reach and please the eyes, but that also transform statistics into understanding, i.e. goes beyond the eye to hit the brain.
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Figure 1. How Gapminder´s software may facilitate the path from data repository to the understanding in the brain of the TV viewer.

3. Statistics for an evidence based world 

United Nations Millennium Development Goals (MDGs) are set to base monitoring of world development on sound statistics. The MDG´s highlight the need for evidence based policy and decision-making at both national and international level. This requires more and better provision, use and understanding of development statistics. The MDG process reveals the urge for more resources for the statistical system; from the primary data collection in the household, through several levels of compilation, to data documentation, repository management and communication by statistical agencies at local, national and international level. 

The financing of national and international statistical systems and provision of statistics has gone through policy changes in widely opposite directions in the last decades. The policy switched from free provision to sale of statistical information as a commercial good, and thereafter in several countries back to provision of statistics as free public goods. In parallel to these policy changes the IT & Internet revolution have profoundly change the context for statistical services. The contemporary challenge is to apply policies for public statistics that make optimal use of the fast advance of Information Technology. 

In this context we wonder why Sweden’s educational system fail to provide an evidence-based worldview by use of international development statistics? In addition to the fact that teaching often reflects the State of the World one generation ago when teachers were young, we find two special factors that may explain why preconceived ideas about the world totally dominate over the evidence-based worldview that is easily obtained from development statistics. 
3.1. Rhetoric selection

The media, and advocacy organizations select the global development statistics for the publics with precise purposes. Most of the global development statistics that reach the public in OECD countries is incorporated in rhetoric campaigns, where feelings and facts are merged in reach for the audience’s empathy and wallets. For political purposes the selections may be even more selective. The audiences often react to development statistics in similar ways. If presented facts are compatible with their beliefs, they will trust the statistics, but if the facts don’t fit the statistics are refused as being unreliable (2). There is a need to broaden the use of primary statistics form providing agencies in education to form a public that shape their view of the world by continuous critical but serious use of up dated statistics.

3.2. Attraction of dichotomies
The debate on world development is dominated by extreme views. Optimists proclaim the end of history while pessimists say that doomsday is getting close. Both optimists and pessimists tend to present dichotomized categories for the countries of the world. The world is presented to the wider public as consisting of two simplistic categories of countries; north/south, we/them, or rich/poor.

To convey the extremely wide disparities of the living conditions of people in the World, simple dichotomized models are attractive. “Developing and industrialized countries”, remain a popular simplification that makes less and less sense for understanding of global social and health disparities. But these common simplifications of the World are stronger than the ways in which we communicate updated statistics from each country. Based on life expectancy most of the world population today lives in countries with intermediate values of this basic indicator. There is a need provide comprehensive views of data from all countries.
4. Development statistics in graphic interfaces
Development statistics can be purchased from homepages of public agencies as pdf-publications, and occasionally as downloadable digital datasets to be used for modern data mining. Some agencies provide all data freely; others only provide a minor selection of the data for free. It is a fact that available statistics is used by relatively few, both in relation to the growing amount and quality of statistical data and to the explosive use of the Internet. Is this because the interest for world development is limited? Is it because data access is too costly and cumbersome? Is it because the format and interfaces in which statistics is provided makes it difficult to use and understand? 

We think that improved graphic interfaces for animated presentation of statistics can greatly increase the demand and use of statistics. It is interesting to compare to meteorology that has gain a central place in the TV media by the graphic presentations used for weather forecast. May better graphic user interfaces and animations be a driving force for increased flow of statistics from under-utilised databases to the public in the TV sofa? The full force of the IT revolution has not yet been used for improving the understanding of development statistics. May be the new interfaces will be more successfully developed from the user-end rather than from the providers end of the flow of statistics?

 “For information to become knowledge it must be assessed, interpreted, and put into a context. We believe that the ability to interpret statistics is under valuated in current educational curricula” (1)

Data in spreadsheets are meaningless to most people. Much statistics are communicated as if musicians stand in front of the audience showing the sheet music instead of playing. We believe the number of users of international development data could multiply by millions if the data was distributed freely on the Internet in interactive and enjoyable graphic interfaces. A much bigger and less skilled audiences could thereby understand more complex images of the world. 
“For those who grew up in a world dominated by the technologies of print, writing and reading constituted literacy. As the technologies of communication and information change, the requirements for literacy also change.”  (6)

Visualization in moving graphics is an intuitive method for understanding of relationships and it is an excellent way of exhibiting patterns. Our objective is to turn the already existing development statistics into meaningful knowledge by displaying the time series as easily understandable moving graphics. We have had surprising successes when displaying development statistics in moving graphic interfaces in lectures. However, even after trying hard, we conclude that it is not a simple task to get the middle-aged computer users to explore data themselves in modern graphic user interfaces. This is simply because most of them are not yet sufficiently computer literate for graphic interfaces. They just do not feel comfortable to click in the graphic interfaces. To see animations they expect the computer to do the job, as when watching a video. In front of the non-linear inter-active interfaces in our software many middle-aged users wait for something to happen. 

In sharp contrast, young audiences are highly computer literates mainly because they have played computer games. This is true in OECD countries and elsewhere in the world. This literacy provides a unique new opportunity to provide statistics directly as moving inter-active animated graphics, rather then as numbers and static graphs. We can change how the young generation understands the state of the world if we provide It-tools that give them a more complex and relevant moving images of world development in the form of animated statistics. We think the main challenge is to find teachers and providers of statistics to bringing such tools into the hands of young students in the young generation of Internet users. We are far from sure that our attempts to develop software for animated interactive displays of statistics will be successful. But we are convinced beyond all doubt that new software will come that will convert the way we use and understand development statistics! We are also convinced that this new digital technology will change the way collection and provision of development statistics are financed. 
5. New and free software

It started in 1998 from an idea to enhance the understanding of world health. We developed the World Health Chart 2001 prototype with WHO and Dollar Street prototype with Save the Children Fund. Gapminder thereafter developed the free software Trendalyzer that turns boring time series of development statistics into attractive moving graphics. The software imports data from excel and show moving graphics on the screen, as exported Flash files or as images in PowerPoint. The prototype of Trendalyzer is provided as World Development Chart 2003 with data set from UN Statistic Division.

Beneath follow short descriptions of some of Gapminder’s pilot projects. The text and image format cannot give a fair picture of the interactive interfaces. We recommend the reader to download prototypes www.gapminder.org.

5.1 World Health Chart 2001

The “World Health Chart 2001” displays 50 to 100 years of health development for all countries of the World. WHO has provided time series for 35 indicators are included. World Health Chart is developed in collaboration with World Health Organization (WHO), and the two Swedish universities Karolinska Institute and Lund University and Sida (Swedish International Development Cooperation Agency) funded it. Time is shown as movement of the county icons that are bubbles. The size is population and color is continent. The historical development paths for the countries are animated by smooth tweening. The user can change any setting any time and get an animated change to the new position. Use the control panel, rewind and play to see the historical development.
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	Figure 2: World Health Chart. Default image is displayed automatically. X-axis: GDP per Capita, Y-axis: Child Survival up to 1 year per 1000 live births. Each bubble is a country. Size: population, Color: WHO-region. Each data point is an average of five years.
	Figure 3: World Health Chart. A comparison between two countries with trails. GDP per Capita on the x-axis and Child Survival up to 1 year of 1000 live births  at the y-axis. Japan (red) and Sweden (blue) 1920-2001. 


5.2. World Development Chart 2003

World Development Chart is a prototype for stand-alone software that can import datasets and export images in PowerPoint and Flash.  It is an extended version of the World Health Chart regarding the graphic interface, but it has more functions added: Import and Export data; Export animations to Powerpoint or Flash; Multiple languages, Zoom and other goodies such as different icon shapes instead of bubbles.

World Development Chart was first developed in Director/Lingo but is now rewritten in Flash/Action Script. The Beta Version is available for pilot testing. Sida (Swedish International Development Cooperation Agency) also funded the World Development Chart. UN Statistic Division has provided data set for the test version.
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	Figure 4: World Development Chart. A comparison between Japan (red) and Sweden (blue). X-axis: GDP per Capita, Y-axis: Mobile phones per 1000 people. Years: 1988-2001. Color: Geographical region. Size: Population. 
	Figure 5: World Development Chart. Development Show the same variable as in Figure 10, but with other view settings. NOTE, the value of these software can only be seen live when the graphics move with time!!


5.3Human Development Trends 2003

This linear thematic Flash presentation is developed with United Nations Development Program (UNDP) for the release of the Human Development Report 2003. Major conclusions of the report are displayed in animated charts, such as: Setbacks in income end health 1960-2001, Development crisis in the 1990´s and Regional differences. (www.undp.org/hdr2003/flash.html).
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	Figure 6: Human Development Trends 2003. 

Since 1975 the World on average has become richer and healthier... as shown by GDP per Capita on the x-axis and Life expectancy on the y-axis.
	Figure 7:...But money and health are not equally distributed among geographic regions.
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	Figure 8: Regional averages conceal differences within regions. Each bubble is a country, with size proportional to population and color to region. There are countries on all income and health levels, and not two groups of countries
	Figure 9: Botswana and Costa Rica makes remarkable progress during the 1960s, 70s and 80s. But in the last ten years, due to HIV/AIDS Botswana has lost more in health than gained the previous thirty.


5.4 Dollar Street

Dollar Street displays the world as a street. The street number is the daily income per person in the family. All people of the world live on Dollar Street. The poorest live in the left end and the richest in the extreme right end. All other people live in between on a continuous scale of daily incomes. 

What does it look like in a household with a daily income of 1-2 $ per person per day, compared with a household with a daily income of 10$ or 100$? By clicking the houses on Dollar Street a smaller window opens where it is possible to make home visit and walk around in all rooms. Each room is a 360-degree photo panorama that provides the full view. Some video documentation is also available. Vital functions of the households can be selected from a list above the street. These are basic functions such as electricity, water supply, toilet and sofa. Several houses can be open at the same time. If the word “Sofa” in the Menu is clicked all open windows will automatically display the sofa of the current households. Dollar Street is developed in collaboration with Save the Children Sweden.

5.5. World Income Distribution
The World Income Distribution is an interactive display of statistics on household income distribution for Bangladesh, Brazil, China, India, Indonesia, Japan, Nigeria, Pakistan and USA and the World as a whole in each year from 1970 to 1998. Each graphic distribution represents one country. The shape show how the population is distributed across different income levels. Countries are selected/deselected by click on the country names to the right. Drag the time bar at the bottom to see how the shapes have gradually changed between 1970-1998. Prof. Xavier Sala-i-Martin, Colombia University, has kindly provided the data sets. 

	[image: image10.png]



	[image: image11.png]POL AR STROST

Income Distribution 1998, .






	Figure 10: Dollar Street. Three households are displayed above the street: 1-2 $/person a day in Mozambique, 2-5 $/person a day in Uganda, 10-50 $/person a day in South Africa.
	Figure 11: World Income Distribution. From left to right: Nigeria, Brazil and USA in 1998. The richest group of Nigeria’s population overlaps the middle-income group in Brazil and the poorest group in USA.


6. The Future
The key to successful exchange of digital information on the Internet has proven to be new ways of combining free access with innovative financing. In short; few pay for the free use by millions. It is rarely effective to charge all end users. The reason being that the marginal cost for an additional user is negligible. The cost is instead recovered from the provider, from advertisements or from a smaller group of highly specialised users that are willing to pay for a very advanced function. Prominent examples of free software are Internet Explorer, Acrobat Reader, and the Goole search engine. 

Another example is the successful free sharing of genetic data as global public goods using free software on the Gene Bank servers for DNA sequences. It has also proved productive to combine the virtues of open source and commercial software in new ways; as shown by the data base system MySQL. 

The full force of the IT revolution has not yet reached World Development Monitoring. It seems as if this force will only serve the international statistic system when innovative software are combined with innovative and sustainable ways of financing the software maintenance and development as well as the management of the statistical databases. Standardization of data format in XML will greatly facilitate the necessary software development, and vice versa successful software for provision will drive the process of data set standardization. The future software may emerge in the form of combinations of free and commercial modules with open source code for a joint development by interested partners. It may also emerge as one single commercial alternative that is part of major software systems. 

Independently of which way new software will emerge the stage is now set for major improvements of the understanding of development by providing international development statistics in new animated graphics that will increase the number of users from thousands to millions!
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