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1. INTRODUCTION
The Institute for Conscious Global Change (ICGC) is a 501 (c)(3) international Non-profit NGO in Special Consultative Status with the Economic and Social Council of the United Nations and  its primary initiative is the Millennium Earth Project (MEP). 
Through MEP, ICGC tries to achieve the SDGs specified in the UN 2030 Agenda, by using the Geographic Information Systems (GIS) and GeoDesign. These technologies help to understand, visualize, and analyze the needs of each community, city or region. As a result, better decisions can be made to implement the 2030 Agenda and achieve the SDGs.

2. WHAT GIS AND GEODESIGN ARE ABOUT
The GIS technology has the ability to incorporate geographical features with data, and then displays the information on a map. e.g. the system is based on the statement that additional information can be added to any geographical feature. 
Although the data referred to a feature can be comprehensible when arrayed in a table, it is much easier to understand using maps. Maps show where any topic is located, enabling us to see patterns and relationships that otherwise could be difficult to find out.
Based on the information that the maps give, governments can implement the necessary actions to achieve the SDGs. These can be either social measures (e.g. food stamp programs), or methods driven to re-design their cities and environments. In this last aspect, is where Geodesign plays its own role. Geodesign is the process to create or re-create the services and goods necessary in the areas studied through the GIS models. The Geodesign method has four components: Geographic Information Science; Information Technology; Design Technology; and the People of the Place. It is used to plan and design cities and natural environments with the participation and collaboration of the governments and citizens.

An example of both technologies would be the schools. Using the GIS technology, it could be depicted on a map the location of the primary schools in every neighborhood of a city. Then, additional data- like the percentage of children under 12 years in each neighborhood, the ratio teachers vs. students in each school- can be added to the map. 
By analyzing the relationship between the percentage of children, the number and capacity of each primary schools, as well as their location, it can be determined whether or not these facilities are sufficient in each area under study. Ultimately, using the geodesign, the best location for new schools can be defined depending on the results yielded by the GIS analysis.


3. HOW THE ICGC USES GIS AND GEODESIGN TO ACHIVE THE UN 2030 AGENDA 
To illustrate how our organization can help governments to achieve the SDGs, it was chosen the SDG 1 and Target 1.2, and their corresponding indicators 1.2.1 and 1.2.2.
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SDG 1. END POVERTY IN ALL ITS FORMS EVERYWHERE 
Target 1.2. By 2030, reduce at least by half the
proportion of men, women and children of all ages
living in poverty in all its dimensions according to national definitions.


3.1. GETTING STARTED
Since our pilot project was carried out in Queens Borough (NYC), we began by defining the U.S. National Poverty Line. According to the US Census Bureau, the poverty thresholds for the US population are given as the minimum annual incomes levels that a family needs for not being considered as poor. These values, given below, are different depending on the size of family and number of children, as well as the age of their members. 
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Source: U.S. Census Bureau
http://www.census.gov/data/tables/time-series/demo/income-poverty/historical-poverty-thresholds.html

Then, we selected the ZIP code areas as the level of geography to classify the data and display the information on the maps. Data was taken from the public available datasets, like the U.S. Census Bureau, the NYC Open Databases and the Open Street Map.

3.2. MAPPING THE INDICATORS
The indicators related to the target 1.2 are:
· Indicator 1.2.1. Proportion of population living below the national poverty line, by sex and age.
· Indicator 1.2.2. Proportion of men, women, and children of all ages living in poverty in all its dimensions according to national definitions. 

Considering them, the following maps were produced:
· MAP 1. POPULATION BELOW THE US POVERTY THRESHOLD IN QUEENS BOROUGH. The map shows the percentage of people that are below the U.S. poverty thresholds, classified by ZIP code areas in Queens.
· MAP 2.1. WOMEN vs MEN BELOW THE US POVERTY THRESHOLD IN QUEENS BOROUGH. The map displays the percentage of difference between women and men that are below the  US poverty thresholds in the different ZIP code areas in Queens 
· MAP 2.2. WOMEN BELOW THE US POVERTY THRESHOLD IN QUEENS BOROUGH. The map displays the percentage of women that are below the  US poverty thresholds in the different ZIP code areas in Queens 
· MAP 2.3. MEN BELOW THE US POVERTY THRESHOLD IN QUEENS BOROUGH. The map displays the percentage of men that are below the US poverty thresholds in the different ZIP code areas in Queens.
· MAP 3.1. CHILDREN POPULATION BELOW THE US POVERTY THRESHOLD IN QUEENS BOROUGH. The map displays the percentage of children that are below the US poverty thresholds in the different ZIP code areas in Queens. It was considered that children are the people under 18 years old.
· MAP 3.2. ELDERLY POPULATION BELOW THE US POVERTY THRESHOLD IN QUEENS BOROUGH. The map displays the percentage of old people that are below the US poverty thresholds in the different ZIP code areas in Queens. It was considered that elderly population are those over 65 years old.

All the maps are included in the Appendices of this document.


3.3. ANALYZE THE INFORMATION GIVEN BY THE MAPS
Map 1 enables us to see where the poverty issues should be addressed. From the resulting pattern, it can be drawn that:
· The poorest areas in Queens are the ones bordered in red.
· The area #1 (ZIP Code 11430), located in Jamaica neighborhood, is the poorest one in the borough. About 83% of the population lives below the U.S. poverty threshold. 
· Area #2 (ZIP Code 11691) in Far Rockaway and Area #3 (ZIP Code 11368) in Corona, are also zones with serious poverty problems, since about 25% of the population is below poverty.
· In all the remaining areas, less than 26% of the population is below the level of poverty.  
Maps 2.1, 2.2, and 2.3 assist us to study how the poverty affects both women and men. After analyzing the information, the maps reveal that:
· The zones with the highest levels of poverty either for women or men are the same identified before - in map 1.
· Comparing how poverty affects women in contrast with men, it is observed that women poverty rates are higher in most of the areas (between 4 to 20 points above men rates).
· Only in the three areas colored in green the percentage of men in poverty is higher, though the difference is just 1.5%
Through the Maps 3.1 and 3.2 it is possible to target the areas where children and elderly population are the most vulnerable. 
Map 3.1 shows that:
· Areas in Far Rockaway, Arverne, Corona, and Astoria are within the ones with the highest levels of children in poverty.  There, about the 35% of the children are in poverty.
· The area in North Central Queens in Corona, deserves a special mention because it has the highest percentage of population in poverty, both generally and children.
· The area in North-East Queens in Astoria (ZIP Code 11106) is revealed as a new zone where poverty is also an issue to be considered, but specifically affects to children.
According to Map 3.2:
· The areas in Corona, Jamaica, Far Rockaway, Flushing, and Long Island city are the ones with the highest levels of elderly in poverty. There, about the 25% of the elderly are in poverty.
· The areas in Corona, Jamaica and Far Rockaway, deserve a special mention because they have the highest percentage of population in poverty, both generally and elderly.
· The areas in Long Island City and Flushing are revealed as zones where elderly poverty should be considered.

3.4. FURTHER ANALYSIS
Although the five maps indicated above cover the indicators 1.2.1 and 1.2.2, ICGC believes that poverty is a more comprehensive issue in which many other aspects make influence. Therefore, the MEP pilot has extended the data analysis to the relationship between poverty and:
· ethnicity/race
· education attainment
· unemployment rates
· employed people that are still in poverty
· education facilities
As a result, it was also mapped this data in order to go beyond the roots of the poverty in Queens. Maps with this analysis are also included in the Appendix.

3.5. RECOMMENDATIONS 
The sequence of maps allowed us to have a better understanding of the reality and problems in the different areas, in relation to poverty. Their analysis offered us enough information to give recommendations to the local governments about the implementations that should be done in order to achieve the 2030 Agenda goals.
In regards to the general poverty, we consider that the ZIP code area #11430, located in Jamaica neighborhood, requires urgent interventions. This zone is not only remarkable because it presents the highest levels of poverty in all the analyzed items, but also because the rates consistently reach around 70% of the group concerned. In addition, the ZIP Code areas #11691 and #11368, in Far Rockaway and Corona, respectively, are also locations with serious poverty problems, for all the studied groups, although rates are much lower than in Jamaica. As a result, we propose that all the measures should be firstly implemented in the poorest areas, beginning by Jamaica, Rockaway and Corona, and followed by Long Island City, Arverne and Flushing.
In regards to women, it is necessary to take further actions, since the gap between men and women rises to a weighted average of nearly 12%. This difference is especially alarming in the area in Jamaica, though in Corona, Arverne (South) and Long Island City (North East) is also worrisome.  Here, special measures to help women are absolutely necessary, such as tax concession benefits, encourage their workforce participation, or paid maternal leaves. All these measures will allow women to have an easier access to the job market and as a result get higher incomes.
Focusing on children, it can be said that, it urges the implementation of specific measures for this age group in Queens. The percentages of children in poverty are generally very high. Areas in the South, like Arverne and Far Rockaway, and Corona and Astoria, in the North, are the most affected by this problem. In the case of the elderly poverty, the resulting pattern is pretty similar to the general poverty. However, a new area in Flushing (ZIP code 11355) shows up as a location where rates are within the highest ones. In order to reduce poverty within these groups in the listed areas, we think that food stamp programs should be launched. In addition, elderly must receive benefits that help them to afford health care bills.
From the ethnicity analysis, as expected, special measures for minorities groups will be necessary in all the areas of Queens. However, poverty rates are especially high for the Black, Asian and Hispanic communities. Whereas areas in Far Rockaway and Jamaica require more attention to Hispanics, Long Island City needs to focus on the African Americans. In this regard, local governments might create programs to promote the workforce diversity such ensuring the participation and representation of all minorities in the public employment recruitment and tax concession benefits for the companies that hire different ethnic minorities.
An interesting and surprising result is yielded from the analysis of the unemployment rates in Queens. Since unemployment is directly related to poverty, the map reveals that all the central-south areas in Queens are reported with the highest levels of unemployment (around 25% of unemployment). However, these locations are not the most affected by poverty. So, measures to promote employments would be implemented differently than those to cut off poverty. 
In our opinion, it is also important to define the location of workforce that is still in poverty. This phenomenon happens in the areas with extreme poverty, but also a new area in Elmhurst (ZIP code 11373) must be considered. In these areas, local governments could help families with additional incomes and subsidized houses.
As maps show, the education attainment is directly linked to the poverty. On the basis that the more education attainment, the less poverty, local governments should promote programs to upgrade worker skills and help them to find more qualified jobs with higher wages. But what it is more important in this analysis is the reasons behind the education attainment. In this regard, the last map in the Appendix shows the location of the education facilities overlapping the children population density in the different areas. In this analysis, we would underline the fact that the Corona, an area with the highest levels of poverty, in which also the children population density is within the highest ones, does not have any school. So, new education facilities should be built here. Moreover, other data such as the ratio teacher/students in each school, their budgets and resource might be studied. This analysis could be re-fined, classifying the schools according to the education levels taught in them and then, display the corresponding children population groups.
Finally, it is important to highlight that in the areas where special programs are set up, it should be studied the evolution of the measures along the time in order to find out if they are being effective. 

4. ENGAGING THE COMMUNITY
Our organization believes that local communities, in which the MEP will be carried out, will be the first beneficiaries of the project itself. Hence, our team will be in charge of getting them involved in the whole process from the very beginning.
In this regard, the MEP includes the organization of “map workshops”. Using the schools and communities centers infrastructures, our technicians will explain to the community how the GIS technology through the maps is able to show their needs, that may not otherwise be apparent. 
In addition, the ICGC will promote the use of VGI to supply data where it is not available. This part is essential to get the community involved in the pilot project. In order to train a team of volunteers, we will explain what records should be captured on-the-ground and how. We also will develop specific applications and databases to conduct the research depending on the necessities of the area under study.

5. APPENDIX
MAP 1
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MAP 2.3
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