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The 17 goals of the UN

The "Agenda 2030 for Sustainable Development" is a global United Nations action plan for people, the planet and
prosperity adopted by the UN General Assembly in September 2015. With Agenda 2030, the member states of
the United Nations have developed a roadmap for the "transformation of the world for the better" in the sense of a
sustainable transformation of society, economy and environment by the year 2030. Agenda 2030 includes 17
global goals divided into 169 subgoals (cf. indicators of the UN sustainability goals?).

The 17 Sustainable Development Goals (SDGS) are political objectives of the United Nations (UN) that are in-
tended to secure sustainable development at the economic, social and ecological levels (see Sustainable Devel-
opment Goals?). The goals were designed in line with the development process of the Millennium Development
Goals (MDGs) and entered into force on 1 January 2016 with a duration of 15 years (until 2030). In contrast to the
MDGs, which applied in particular to developing countries, the SDGs apply to all states. If you want to get an
overview of the sustainability goals, watch the UN-Video?2.
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Exercise:

In the exercise, you will deal with one of more than 200 indicators on the 169 subgoals. Please note that not all
indicators have comprehensive data (we would like to have data on all countries over longer periods for evalua-
tion purposes). A comprehensive description of all indicators can be found under List of indicators*. The path to

L https://unstats.un.org/sdgs/indicators/indicators-list/

2 https://www.un.org/sustainabledevelopment/sustainable-development-goals/
3 https://www.youtube.com/watch?v=0XTBYMfZyrM&feature=youtu.be

4 https://unstats.un.org/sdgs/indicators/indicators-list/
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download the freely available original data is Database®. Before you start editing, please read the meta infor- \
mation for the selected indicator carefully in order to assess whether a meaningful question can be edited and
evaluated.

Regardless of the selected processing level (Advanced, Basic or Click-by-Click), the following statements could
be worked out in the document, for example:

= |n which direction does the selected indicator move worldwide?

= Which country has the greatest progress/regression relative to the indicator to be evaluated in the period un-
der consideration?

= Which region/continent on earth presents itself as problematic/progressive?
= Compare some countries with respect to the indicator to be evaluated in the period under consideration.
Try to establish connections with the global political situation or other knowledge about the topic.

1. Try to understand and penetrate the topic on the basis of the literature. Take a very close look at the metadata
description (thematic classification, methodology and validation, data quality ...) of the selected indicator so that
you can specify your question precisely and interpret the results obtained correctly.

2. Design a workflow for your data processing (tabular evaluation, GIS evaluation).
3. Create a structure of your document (no process description or work report, style of a scientific paper).

4. Evaluate your data and prepare it, both the table data in the form of measures and diagrams, and the geoinfor-
mation in the form of thematic maps. For this purpose you link the attribute data with suitable spatial data of the
national borders, for which we need a common key in both data sets (a mostly numerical country code such as
ISO 3166-1, compare e.g. https://www.laenderdaten.info/laendercodes.php).
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Different country codes

5. At the end we create thematic maps with all necessary information in DIN A 4 format.

Document delivery: Prepare a maximum of ten pages (text, diagrams, maps) on the thematic context (topic, UN
goal, significance of the indicator, critical examination of the data situation, own calculation and interpretation of
the results) in a document with common Office and GIS programs (Word, Excel, OpenOffice, LibreOffice, ArcGIS,
QGIS etc.). Your elaboration should contain at least 1 diagram and at least 1 thematic map. Briefly introduce the
chosen topic and interpret the result. Please indicate the sources used (including data sources) in a correct and
comprehensible manner, as is customary for scientific research.

Note: In this click-by-click instructions we present the processing of attribute data with Excel (commercial software,
here Excel 2016) and LibreOfficeCalc (open software) in parallel and geo processing with ArcGIS Desktop (com-
mercial software, here ArcMap 10.5.1) and QGIS (open software). Thus the user has in any case the chance to

> https://unstats.un.org/sdgs/indicators/database/
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perform the processing with open software, or otherwise, depending on availability, to use common commerci}
software in his working environment.

Problem statement

. Evalua- Visualisa- Interpreta-
tion tion tion

Data Data pre-

search paration N

Select a meaningful statistical data set on one of the SDG topics (e.g. poverty, hunger, .. peace, partnerships)
with temporal statements (time series) related to the national aggregation level. This dataset should be com-
pletely downloadable (e.g. as ASCII, csv, xIs) and can therefore be evaluated on the desktop with the standard
tools known to you. Do not use a completely prepared indicator, but a raw data set.

Topic here: Global trend in renewable energies

For this example, the global trend in renewable energies will be examined. In other words, the exact extent to
which the share of renewable energies in total energy consumption changed between 2000 and 2016. Indica-
tor 7.2.1 - Renewable energy share in the total final energy consumption (%)" (indicator EG_FEC_RNEW) is
selected for this purpose. This is an estimated percentage, based on national data, of the share of final con-
sumption of energy derived from renewable resources in relation to total consumption.

In addition to looking at the situation worldwide (spatially and temporally), we would like to make a comparison
of countries. For this purpose, we look at one country on each continent, for which we choose the example:

Europe: Germany Australia: Australia North America: Costa Rica
South America: Ecuador Africa: Algeria Asia: Vietnam
Data search

Problem Data pre- . Evalua- Visualisa- Interpreta-
] Maodeling . . .
statement paration tion tion tion

UN records

The first step is to locate the relevant records; this can be done by navigating the UN website, or (often faster) by
making a search using a search engine. Finally, the records can be found at; https://unstats.un.org/sdgs/indica-
tors/database/

un sustainable development goals data download _!, Q,

Alle News Videos Bilder Shopping Mehr Einstellungen Tools

Ungeféhr 26.400.000 Ergebnisse (0,57 Sekunden)

Global SDG Indicators Database - UNSD
https://unstats.un.org/sdgs/indicators/database/ ¥ Diese Seite (ibersetzen

... to data compiled through the UN System in preparation for the Secretary-General's annual report on
"Progress towards the Sustainable Development Goals".

Data search for SDG indicators

At https://unstats.un.org/sdgs/indicators/database/, search for a data set on one of the 17 sustainability goals and
consider what you want to (or can) present in the end, do not forget the time series reference. An overview of all
UN indicators can be found in the document "Global indicator framework for the Sustainable Development Goals
and targets of the 2030 Agenda for Sustainable Development". The metadata (i.e. what the indicator says, how it
is collected, etc.) can be found in the Metadata repository. You should definitely take a look at this in order to
adapt your evaluations accordingly and critically question them.
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Topic here: Global trend in renewable energies

Consumption of renewable energy includes consumption of energy from water, solid biofuels, wind, solar, liquid
biofuels, biogas, geothermal energy, seawater and waste. Total final energy consumption is calculated from na-
tional reports and statistics as total final consumption minus non-energy consumption. This indicator is based on
comprehensive, annually updated energy statistics on supply and demand for all energy sources - statistics that
should be used to establish a national energy balance and thus have a fairly high reliability. Internationally agreed
methods for energy statistics are described in the "International Recommendations on Energy Statistics" (IRES)
adopted by the United Nations Statistical Commission and available at the following address: IRES®. The IRES
time series dates back to 1990.

Last updated on Monday, fuly 23, 2018 { see tistory) IR IRREIH S
Data Series (selected 1 of 356) Geagraphic Areas (selected 255 of 255) ‘Years 2005 to 2015 2,772 observations

= Select from all series
Search and select indicators @ Type here. m

= all

2 ) GOAL 4 Ensure inclusive and equitable quality education and promeote lifelong learning opportunities for all
B 0 GOAL S Achieve gender equality and empower all women and girls

) GOAL 6 Ensure availability and sustainable management of water and sanitation for all
8= GOAL 7 Ensure access to affordable, reliable, sustainable and modern energy for all
TARGET 7.1 By 2030, ensure universal access to affordable, reliable and modern energy services
B ¥ TARGET 7.2 By 2030, increase substantially the share of renewable energy in the global energy mix
= # INDICATOR 7.2.1 Renewable energy share in the total final energy consumption

# Renewable energy share in the total final energy consumption (%) EG_FEC_RNEW
TARGET 7.3 By 2030, double the global rate of improvement in energy efficiency
0 ) GOAL 8 Promate sustained, inclusive and sustainable economic growth, full and preductive employment and decent waork for all
@ (1 GOAL 9 Build resilient infrastructure, promote inclusive and sustainable industrialization and foster innovation

B2 ) GOAL 10 Reduce inequality within and among countries

SDG Goal 7

Under Show table you can find a preview of the data and under Years you can select the period. At the beginning
of August 2019, the data for the selected indicator cover a total of 4,624 observations for the period 2000 to 2016.
It is important that these factual data can later be linked to the spatial data, i.e. the national borders (the relational
operator JOIN), via a unique key. This is, as we will explain later, the column geoAreaCode, hamely a numeric
country code.

In order to download the correct data set, it is necessary to click on the Years 2000 to 2016 tab. Then click on
Show table to download the dataset as an Excel spreadsheet at the end of the page. If the data set meets your
requirements, click on Download.

We download the dataset in csv format, even if here some additional steps are necessary, because the data are
different in this case (rows and columns transposed, so that a pivotation is necessary). Excel format would also
be possible. In both cases, you have to check the cells for usable data types, which we describe for csv.

® https://unstats.un.org/unsd/energy/ires/
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Indicator 7.2.1, Series: Renewable energy share in the total final energy consumption (%) EG_FEC_RNEW \
Country Units 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Afghanistan PERCENT 40.86 ¢ 37.14E 33.86F 21.34F 17.81E 14.84E 11.48E 13.97F 16.33E 19.31E
Albania PERCENT 36.87 31.71E 32.10F 3591°F 37.22F 37.12¢ 35.96 ¢ 40.05F 41.29F 38.69 ¢
Algeria PERCENT 0.58E 041E 041E 030F 031E 026F 0.18E 0.19E 0.14E 007F
American Samoa PERCENT 0.00% 0.00% 0.00°¢ 0.00% 0.00% 0.00°¢ 0.00% 0.70% 070°¢ 070E
Andorra PERCENT 16.90 17.49F 16.94F 17.42°¢ 17.52F 19.09F 18.97°¢ 19.20F 19.56F 19.89
Angola PERCENT 70.95¢ 65.02F 61.60F 58.11E 55.75E 54.19E 52.72F 52.25€ 50.69F 50.80 ¢
Anguilla PERCENT 0.14F 0128 0128 0.12F 0128 0.12¢ 0.13¢ 0.13E 0.14¢ 0.13¢

»
1 2 3 4 5 > >

SDG-Indikator 7.2.1 Renewable Energy share in the total finakl energy consumption
Table structure

The structure of the SDG tables is largely homogeneous. The only difference is the technical content of the indi-
cators. In the following the information important for your later elaboration is presented and explained:

= |ndicator

= Series Description
=  GeoAreaCode

=  GeoAreaName

=  TimePeriod

= Value
= Units
= Source

Indicator: The SDG data are subject to a strict structure. It is divided into Goal, Target, Indicator, where Goal is
the macro level, Target is the meso level and Indicator is the micro level. The indicator thus names the exact des-
ignation of the affiliation of the data to the UN targets. This information is very valuable because not all the data in
the table comes from the indicator you have selected. It is advisable to process the metadata of each listed indi-
cator, as they have been selected to match your indicator. This may offer new interfaces.

Series Description gives a short description or the name of the previously specified indicator.

GeoAreaCode is a country ID selected by the UN. However, these do not correspond to the standardized country
IDs. Nevertheless, this ID should be used for possible links later.

GeoAreaName contains the country names. This column could also be used for the join of the table with the
country shape file in GIS editing, but different spelling of the names is a hindrance here.

TimePeriod indicates the year the data is viewed. In the metadata, the entire observation period can also be
read.

Value lists the values that you analyze and with which you will calculate. Pay particular attention to decimal num-
bers or possible 1000 digits for larger numbers. It should also be mentioned that the values are often subdivided
again. This subdivision is indicated in one or more further columns. For example, the indicator 3.c.1 "Health
worker density, by type of occupation” divides into the medical specialties in the column "Type of occupation”.

Units indicate the unit of the numerical values (value) and are therefore an important component of their later
analysis.

Source indicates the primary source of the indicators. You should pay special attention to these during your re-
search. Using this information, try to relate the results of your analysis to the political or economic situation in the
areas you select.

The metadata (what the indicator says, how it is collected, etc.) can be found in the Metadata repository’. You
should definitely take a look at this in order to adapt your evaluations accordingly and to critically question them.

7 https://unstats.un.org/sdgs/metadata/
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The metadata provides information on how your data was structured and collected. Only with this information you\
will be able to interpret your data correctly. In addition, information on the period under review and the sources of
the studies is also provided here. These will be particularly important in your later report.

Each UN data set can have a slightly different structure, which is why the next step shows only one example of
an indicator. Here it is important for you to get an overview of the data yourself and to define a question. Write it
down in a structured way and search for statistical evaluation methods. Think about what you want (or are able)
to display at the end, do not forget the time reference in addition to the spatial reference.

Country borders

Next, a data set with the country borders is required. On the Open Data Website Natural Earth® you can find
some matching vector data sets. Natural Earth is a publicly accessible map dataset that is available at scales of
1:10,000,000, 1:50,000,000, and 1:110,000,000 and does not require permission for use. However, you are wel-

come to quote the data source, e.g. in the form "Made with Natural Earth. Free vector and raster map data @ nat-
uralearthdata.com.”

(i C' | @ Sicher https://www.naturalearthdata.com/downlo

NAlUldl CANl ] g

Home Features Downloads Blog Forums Corrections Ab
« Downloads

1:50m Cultural Vectors

Download all 5om eultural themes | (7.50 MB) version 4.1.0

Files have been downloaded 273,533 times,

Admin 0 - Countries

——  There are 247 countries in the world. Greenland as separate
from Demmark. Most users will want this file instead of sovereign
states.

 —
p h 56,04 KB) version 4.1.0
Download without boundary lakes'| (772.6 KB) version 4.1.0

About | Issues | Version History »

Natural Earth Entry

Under the Downloads tab, select vector data on the subject of cultural vectors on a scale of 1:50 000 000 and
download the Shapefile Admin 0 - Countries.

Data preparation

Data . Evalua- Visualisa- Interpreta-
search ‘ Modeling tion tion tion
Data organization

In order to work efficiently on a project, it is very important to organize it properly. This starts with the folder struc-
ture on your computer. Create a folder (right click on the location => New => Folder). In this case it could be
named "SDG". Make sure that you do not use any umlauts, special characters or spaces in the name. In some
cases these can cause problems for the individual software types. Especially when processing with ArcGIS, error
messages may occur. The length of the file path should also be kept as short as possible. Therefore in this exam-
ple "Sustainable Development Goals" was abbreviated as "SDG".

In the next step some subfolders can be created. For this example you could create the following structure:

8 http://www.naturalearthdata.com/
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= (1 Basic data: In the folder "01_Basic data" only the basic data of the project are saved. These will not bex
changed later.

= (02_Analysis: The partial steps as well as the results of the analysis are stored in the corresponding folder
"02_Analysis". When saving the substeps, make sure that they are properly named. Depending on the length
of the project, you can select the current date as the name supplement here (for example
SDG_10122018.xls).

= 03_Sources: The folder "03_Sources" contains, as the name already says, the sources of your project. Al-
ways save them directly in this folder, which can save you a lot of work when writing the document.

= 04_Dispense: You can save the final files in the folder "04_Dispense". This way you have an overview of all
important documents for the later upload and do not forget to upload any.

Excursus csv files: csv files are text files that can be read in software such as the Editor or Notepad++. In a ta-
ble-like structure, the columns are separated by a comma, space or semicolon. The format is supported by many
software products and is therefore often used as an exchange format. You can learn more about this in the Data
Formats tutorial®.

UN data with Excel 2016

This section uses the commercial program Excel 2016. If this program is not available to you, or you prefer to
work with Free/Open Software for other reasons, you can switch to the section Data Preparation with LibreOffice
Calc.

Import data into Excel

Before the UN dataset can be processed with a GIS, it must first be converted into an appropriate form. Open Ex-
cel and import the CSV file with the sustainability goals. Importing CSV files in Excel 2016 works as follows:

Open Excel. Click Data => Retrieve External Data => From Text and select the CSV file containing the UN data.

FILE HOME INSERT PAGE LAYOUT FORMULAS REVIEW
B | =t [2] Connections al [Z1A| Y = [
— I S N Zv |A|Z] l |:_5 =t E.g |
Get External Refresh z| Sort Filter Text to
Data ~ All~ t 5 Yo Advanced  Columns S5 |
Connections Sort & Filter
M M ™ =
sy & E
From From From Other Existing £ : G
Access Web =xt  Sources~  Connections k

Get External Data

Input of CSV data

Next, you need to specify the conditions under which the CSV file should be imported. At steps 1 and 2, select
the settings as shown in the images. In step 3 you can change the data format of the columns and exclude indi-
vidual columns from the import. Both can be changed afterwards. The important thing with step 3 is that you im-
port the column with the numerical values first as text, since Excel has the habit of interpreting numbers with peri-
ods as decimal separators as dates.

The indicator or goal designations can be imported as text, since they are not values with which to calculate. In
case of a declaration as a number, Excel would also often output it as a date, so that the indicators would no
longer be readable.

= Goal (Text)

= Target (Text)

= Indicator (Text)

= GeoAreaNames (Text)

= geoAreaCode (Standard)
= Value_xxxx (Standard)

% https://learn.opengeoedu.de/tutorials#tutorial-datenformate
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The value column(s), i.e. the column in which our energy values are located, must be declared as standard (i.ﬁ
as a number). However, since a decimal value is often present, a character must also be selected for this. This
can be set under the button "More". For the settings a new window opens, where on the one hand the "1000 dig-
its" and on the other hand the decimal digits are listed. Since the SDG data are international, the decimal places
are marked with a dot. The 1000 digits, on the other hand, are marked with a comma. You can now use these
settings, if available, for the remaining value columns.

Text Import Wizard - Step 1 of 3 ? X

The Text Wizard has determined that your data is Fixed Width.

If this is correct, choose Next, or choose the data type that best describes your data.

Original data type

Choose the file type that best describes your data:
1, (® Delimited - Characters such as commas or tabs separate each field,
(_) Fixed width - Fields are aligned in columns with spaces between each field.

Start import at row: | 1 21| File grigind , M5-DOS (PC-8) v

Dideta ha

Preview of file W\auf.uni-rostock.de\homes\profile\vettermann\Desktop\Prospero\QGIS...\data.csv.

oal, Target, Indicator, SeriesCode, SeriesDescription, GeoAreaCode, GeoRreal. ~
7", "7.2", . "7.2_1","EG_FEC RNEW", "Renewable energy share in the total fina|
7", "7.2","7.2_1","EG_FEC_RNEW", "Renewable energy share in the total fina
E S S g -1","EG_FEC_RNEW", "Renewable energy share in the total fina
7T, "7.2","7.2.1", "EG_FEC_RNEW", "Renewable energy share in the total fina|w

< >

Cancel 4' Next = | Finish

(8]

'
-
~J
(O

This screen lets you set the delimiters your data contains. You can see how your text is affected in the
preview below,

Delimiters
[J1ab
|:| Semicalon |:| Treat consecutive delimiters as one
Comm
- i' Text qualifier: |~ v
[ space
|:| Other:
Data preview
zoal [Target [Indicator PeriesCode eriesDescription A
2 2.1 G_FEC_RNEW Renewable energy share in the total £final
2 .2.1 G_FEC_RNEW Renewable energy share in the total £final
2 2.1 G_FEC_RNEW Renewable energy share in the total final
2 -2.1 G_FEC_RNEW Renewable energy share in the total final|w
< >

Cancel < Back 2. Next > | Finish
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This screen lets you select each column and set the Data Format.
Column data format

@ General
®) ‘General’ converts numeric values to numbers, date values to dates, and
Text all remaining values to text,

(O Date: | DMY ~ 2 Advanced... I

O Do not import column (skip)

Advanced Text Import Settings T X

Settings used to recognize numeric data

Decimal separaton: 1 v

o

Thousands separator: |, v
Data preview 1 .
Note: Numbers will be displayed using the numeric

settings specified in the Regional Settings control panel.

Reset Trailing minus for negative numbers

4. 0K | Cancel

Cancel < Back 5. Finish

3 steps to convert csv to Excel
like this:

§

FRERERERRERE ¢

Table view in Excel

Tip: For further processing, it is advisable to create copies of the data for each important step, give them
meaningful names and organize them sensibly on the computer.

So at this point we create a copy of the previously created Excel dataset, once as csv- and once as xIs-file, and
name it UNSDG7210riginal.

Data viewing and revision

Now we look at the table in more detail and prepare it further. The columns have headings whose meaning and
formatting are described in the metadata. A total of 249 lines are occupied (including one heading line). Many of
the attributes (columns) listed in the table are not relevant for the actual calculation and can therefore be deleted.

So we first reduce the table to the necessary columns (goal, target, indicator, geoArea-Code, geoAreaName,
value_2000 .. value_2016) and have a much better overview. After deleting superfluous columns, the revised
CSV file should now look like this:

A B C D E F G H |
1 |Goal Target Indicator SeriesCode SeriesDescription GeoAreaC GeoAreah TimePeric Value
2 7 7.27.21 EG_FEC_RNEW Renewable energy share in the 4 Afghanist: 2000 54.24
3 7 7.27.21 EG_FEC_RNEW Renewable energy share in the 4 Afghanisti 2001 54.06
4 7 7.27.21 EG_FEC_RNEW Renewable energy share in the 4 Afghanist; 2002 43.77
5 7 7.27.21 EG_FEC_RNEW Renewable energy share in the 4 Afghanist; 2003 42.28
6 7 7.27.21 EG_FEC_RNEW Renewable energy share in the 4 Afghanist; 2004 49.84
7 7 7.27.21 EG_FEC_RNEW Renewable energy share in the 4 Afghanisti 2005 40.86
8 7 72721 EG_FEC_RNEW Renewable energy share in the 4 Afghanisti 2006 37.14

Desired appearance of the Excel table
If the column values in your table are below each other (as it is shown here), it is now necessary to transpose the

values per year so that one column is assigned to each value from 2000 - 2016. However, this is only necessary
with the data as CSV, the Excel data are already correctly formatted. A pivot table is used for this purpose. Via
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Insert (1.) => Pivot table (2) a new window opens in which the data area (all data cells) is selected (3). With the\
click on 4. a new table sheet with the pivot table is created.

HOME q , NSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
PivotChart
L Mustrations Apps Create PivotChart ? ¥ E
Al N 2 SeriesDescription Choose the data that you want to analyze
O
P B c D (®) Select a table or range 3 |
1 |Goal Target Indicator SeriesCode |SeriesDe5crip Toble/ange: | RERIASKSINAGG . -
2 7 72721 EG_FEC_RNEW Renewable eff O Use an external data source
3 7 7.27.21 EG_FEC_RNEW Renewable er
4 7 7.27.21 EG_FEC_RNEW Renewable er Connecticn name
5 7 7.27.21 EG_FEC_RNEW Renewable erj Choose where you want the PivotChart to be placed
6 | 7 7.27.2.1 EG_FEC_RNEW Renewable el (@ New Worksheet
7 7 7.27.21 EG_FEC_RNEW Renewable erf (O Existing Worksheet
8 | 7 7.27.21 EG_FEC_RNEW Renewable en Location: T
el 7 72721 EG_FEC_RNEW Renewable er Choose whether you want to analyze multiple tables
10 7 7.27.21 EG_FEC_RNEW Renewable er Add this data to the Data Mode!
1 7 7.27.21 EG_FEC_RNEW Renewable er r
—— — 4, E Cancel
12 | 7 7.27.21 EG_FEC_RNEW Renewable en *l
P | = as gy —

Insert the Pivot table
To convert the individual years into columns for each country, it is necessary to select the GeoAreaName, Time-
Period and Value fields in the pivot table settings. These are then assigned to the column (TimePeriod), the rows
(GeoAreaName) and the values.

Drag fields between areas below:

-

; i - -
PivotTable Fields R i
Choose fields to add to report: 4 - TimePeriod -

Goal

Target

Indicator

SeriesCode
SeriesDescription

GeoAreaCode = ROWS 3 VALUES
|+ GeoAreaName

) . GeolreaName * Sum of Value +
v| TimePeriod
v| Value

MORE TABLES...

Defer Layout Update

Formatting the Pivot table
The table should now be displayed as shown here.

A B < +) E F G H ] a1 K L M N ] P [+] R
Sumof Value Oolume sl L b e e S e e e T e
2 [RowLabets z 00 A1 202 203 004 200 2006 2007 008 208 010 2ol 2012 2013 0i4  2ois 2ol
3 lafghanistan 5424 5406 4377 4X2E 4984 4086 3714 3386 2134 17E1 1484 1148 1397 1633 19.31 1836  20.75(
4 lafrica 6084 6042 6001 3938 5939 5828 5815 5749 872 $1.3 573 573 %634 5547 54 557 H
5 (Albania 4144 1913 359 75 3591 3687 NTi 21 B9 w2 i 359 4005 412 69 3861 19,
& lAlgenia 043 043 051 047 044 058 041 0.41 03 031 0.26 018 0.18 013 007 0.05 dq
7 lamerican Samoa ] L] (] a o o 0 o [ ] ] o a or 0.7 ar 0.8 1
& lAmericas 1174 1116 1151 1LE7 1203 1247 1302 1332 1363 1432 141 15.07 15,34 1553 15.53 15.55
§ |Andorma 1451 1539 1583 1852 16.57 1661 1757 1856 1703 1713 1867 1858 1877 1904 1945 1932 l!.!!:
10 jangols 62 TATE 7213 67.31 6448 097 6502 6159 581 579 5646 5504 5463 5311 5384 5345 S4.65)

Ready to use pivot table
Now, each column of the pivot chart can be copied to a new worksheet. To make the country codes also availa-
ble, the pivot table has to be edited. Therefore, only the fields GeoAreaCode (as average value) and GeoAr-
eaName (as row) should be selected.
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Drag fields between areas below:

PivotTable Fields

Y FILTERS

COLUMNS

Choose fields to add to report:

Goal

Target

Indicator
SeriesCode
SeriesDescription
GeoAreaCode
GeoAreaName

<

= ROWS Z VALUES

<

TimePeriod GeoAreaName ¥ Average of Ge... ¥

Value

MORE TABLES..

Defer Layout Update

Adding the area codes

The GeoAreaCode column can then also be copied to the new spreadsheet. Now only the columns Goal, Target,
Indicator, SeriesCode and SeriesDescription have to be added. Since these are identical for each row, you can
simply copy them for aII rows and paste them into the new worksheet. The finished data table is shown below.

Ivaiue 2000 value 2001 value 2002 value_2003 Value 2004 Value 2005 Value_2006 Value 2007 Value 2008 Value 2009 Value 2010 Value 2011 Value 2012 Value 2013 Value 2014 Value 2015 Value 2016

\w Indicator seriescod seriesbes
72721 EG_FEC_RRenewabl & Afghanistan 477 a2.28 .86 3718 33.86 2130 178 1148 1.97 1633 1931 18.36 2075
72721 EG_FEC_RRenewabl 2 Africa 60.84 60.42 .01 593 5938 s8.28 58.15 57.49 572 7.3 573 57.25 5634 5547 554 5.7 5563
72721  EG_FEC_RRenewabl 8 albania a1a .13 359 3375 3593 36.87 a7 21 3591 Er2] 72 3596 40,05 am 3869 38.61 39.95
72721 EG_FEC RRenewabl 12 Algeria 0.43 043 051 0.47 o 058 0.41 041 03 031 06 0.8 018 013 0.07 0.06 0.08
72721 EG_FEC_RRenewabl 16 American Samoa a o 0 0 [} ] o 0 0 [ a o 07 07 07 0.89 1
72721 €6 FEC_RRenewabl 19 Americas n7 116 151 1187 1203 1247 13.02 B2 1363 1432 1821 1507 1534 1553 1553 1555 15.99
8 72721 EG_FEC_RRenewabl 20 Andorra 1451 15.39 1583 1652 1657 16.61 1757 1656 17.03 17.13 18.67 1855 .77 1934 1945 19.32 1932
9 72721 EG_FEC_R Renewabl 24 Angola 74.62 B 71 6731 6.8 .97 65.02 6159 581 5796 56.45 55.04 546 5111 5184 53.15 54.65
10 72721  €6_FEC_RRenewabl 660 Anguilla 019 018 o019 017 014 01a 0.12 012 012 012 012 0.13 o1 014 013 o 011
1 72721 EG FEC RRenewabl 25 Antigua and Barbuda 0 o 0 [} [ 0 ) 0 [} [l o 03 ° [} o [ 0

Finished data table

If your selected UN table makes it necessary, assign meaningful names for the headers (it is best not to use only
numbers, otherwise ArcMap will not recognize them as headers). Finally, the data formats of the columns should
be checked or set (select cells => right click => format cells; headers and text as text, numerical values as hum-
ber). For several columns (e.g. all values from 2000 to 2016) hold down the Shift key when selecting headings.

[ H I J K L M N 0 [ Q R T U v w X
ie GeoAreaName Value_2000 Value_2001 Value 2002 Value 2003 Value 2004 Value 2005 Value 2006 Value_2007 Value 2008 Value 2009 Value 2010 Value_2011 Value 2012 Value 2013 Value 2014 Value 2015 Value 2016
16 American Samoa o o [ o o 0 o o o 0 [ 0 0.7 0.7 07 085 1}
28 Antigua and Barbuda 0 0 0 o o o 0 o 0 o 0.29 03 0 0 a o 0
44 Bahamas (] 045 042 169 17 1.84 217 37 215 192 1.66 143 118 084 109 142 14
48 Bahrain o 0 0 [ [ ) o 0 0 o [ o o 0 o ) o
60 Bermuda ) 0 o [ [ esprems o 193 199 236 21
35 Bonaire, Sint Eustatius and S o 0 o o 0 ! lon 01 01 01 01
96 Brunei Darussalam o 0 [ o o [T ooy ey g oy | 0.01 001 001 001 001
36 Cayman Islands 0 o 0 o [ il 0.01 001 001 0.01 0.01
84 Cook Islands o 0 [ [ 0 o —— | 07 0.7 125 125 19
92 Gibraltar o 0 o 0 [ Viahst. 2000 o o a 0 of
16 Guam 0 0 o 0 [} Dmengy - 0 0 o 1.26 3.03
T T Axouning Decimal places: |2 + r T
31 Guernsey o 0 [ 0 [} Date | o 0 0 0 o
33 Isle of Man o o 148 112 .81 (1o e [ wse 1000 separator 1) 7.62 a8s 454 483 a3
32 Jersey ) 0 11.5 3144 2042 304 Fraction Negative numbers: 8.22 5.34 8.38 15.93 14.12
14 Kuwait 0 0 o 0 o o 0 0 0 0 o
38 Liechtenstein o 0 o 0 o i:::‘n B59.51. 58.96 62 62.5 62,93
70 Malta 0 0 0.09 01 012 0. | 26 2.58 393 536 2,86}
00 Montserrat ) 0 [ ° [ | o 0 26.49 26 51.24
80 Northern Mariana islands o o 0 [ [ o 0 0 ) o
12 Oman 0 0 (] [ 0 L o [ (] [ [
85 Palau o [ o 0 [} o o 0.02 0.02 0.02
34 Qatar 0 0 o o [ [ 0 (] 0 o
b e o 5 o o A 0| Numbrss e tor genert oy o umbers. Curency and Acounting ot spclies P — — T ]
34 Sint Maarten (Dutch part) o o 0 o o 0.05 0.05 0.05 0.05 0.05
26 Timor-Leste 0 0 2825 4785 404 2 25.51 2154 18.42 1822 192
38 Tuvalu o o [ o o | o 0 0 816 11.76}
50 United States Virgin Islands 0 0 0 0 ] concel | [0.97 165 276 3.88 3.81

Formatting of all value columns as numbers

Sort by size in ascending order
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1 |GeocAreaCode GeoAreaMame Value 2005 Value 2015
2 1 World 16.50 17.46

3 4 Afghanistan 40.86 18.42

4 8 Albania 36.87 38.62

o 9 Oceania 11.78 13.51

6 12 Algeria 0.58 0.06

7 15 Northern Africa 13.78 9.71

a 16 American Samoa 0.00 0.89

g 20 Andorra 16.90 19.75

21 Northern America 7.64 10.18
24 Angola 70.95 49.57

— | —
E =]

12 28 Antigua and Barbuda  0.00 0.00
13 30 Eastern Asia 14.05 r11.13
14 31 Azerbaijan 3.37 F2.31
15 32 Argentina 8.96 10.04
16 34 Southern Asia 39.29 31.09
17 35 South-Eastern Asia 33.62 30.26
18 36 Australia 6.71 .18
19 40 Austria 24.17 34.39
20 44 Bahamas 1.84 .21

Formatted temporal table
If you look at the data, you can see that some rows (Antarctica) has no values. For the visualization later on it is
necessary to insert therefor no data value. In our case we insert -99. Therefore, the column Value_2000 should
be sorted ascending and the empty fields should be filled with our no data value.

Furthermore, there are some young countries like Montenegro or South Sudan, so there are no values before
their founding year. In this case, we fill the empty fields with the value 0,0. The final table should look like this:

287 72 121 231 Ethiopia 95,95 95,08 95,02 94,75 94,66 95,13 94,94 94,57 94,51 94,61 94,52 24,01 93,75 9 92,07 9217 91,86
267 72 121 180 Democratic Republic of the Cor 87,84 93,34 98,27 97,87 97,88 9742 97,33 97,17 96,97 97,02 96,83 96,15 95,51 93,99 92,87 95,82 97,08
2717 72 121 10 Antarctica 59 59 99 99 59 99 99 99 99 ) 99 5 99 99 99 o9 99
287 72 122 74 Bouvet sland %9 ) £ 99 % 99 £ 99 49 ) 59 9 99 £ 99 e 99
297 72 122 86 British Indian Ocean Territory 99 99 99 29 99 99 99 99 99 ) %9 E:) 99 99 99 o9 99
2307 72 721 162 Christmas sland 99 9 %) 9 9 99 ) 99 99 ES) % £ 99 99 99 e 99
;7 72 721 166 Cocos (Keeling) Islands 5 ) 99 £ 53 £) £ 59 99 ) 59 £ 9 L) 59 %9 £
M7 72 121 239 South Georgia and the South Sz %9 =) 99 99 % £ £ e e £ %9 95 Y £ ) e £
237 72 121 248 Paland islands £ £ ) £ 55 £ ) 55 58 ) 55 55 55 £ 59 e £
2347 72 121 260 French southern Territories 99 £ £ 59 59 e 59 ES 59 £ 59 e e 99 99 ) 99
237 72 721 334 Heard island and McDonald sk -39 ) 59 99 99 59 99 99 59 ) 99 £ 59 99 99 =9 99
267 72 121 336 Holy See &5 -59 93 9% 99 -9 59 99 -99 99 %9 99 -39 e 99 59 L]
2377 72 721 492 Manaco 29 99 99 99 99 99 £ 99 -99 ) 99 -9 -99 99 99 99 99
27 72 721 499 Montenegro 0 0 (] o [ 47,61 44,83 42,27 3876 49,16 49,09 a7 45,86 49,34 45,95 42,96 43,9
297 72 122 530 Netherlands Antilies 99 59 99 £ 99 99 e 99 99 99 99 99 99 99 99 99 99
07 72 121 574 Norfolk island % %9 £ 9 % 99 £ E 49 £ 99 9 99 9 99 £ 99
7 72 12 581 United States Minor Outlying Is %9 53 99 ] a9 99 £ 99 99 £ 99 o 59 £ 99 99 99
w27 72 721 612 preeaim 29 99 £ 99 99 -9 99 99 99 -9 -99 £ -9 99 -99 e -39
M7 72 121 652 Saint Barth |“lemy 99 59 99 99 99 £ £ kL) 99 ES) 99 £ 99 o9 99 ) 59
w7 72 721 663 saint Martin (French Part) 99 59 99 99 99 ) 99 99 -99 99 99 9 99 99 99 99 99
257 72 724 674 $an Marino 99 9 99 99 % 99 £ 99 49 99 % % 9 99 99 % 99
67 72 121 728 South Sudan [ o 0 o 0 [ [ 0 0 [ 0 0 20, 2071 30,4 26,22 285
alr 72 12 732 Western Sahara e 49 a9 99 99 59 9 e a9 59 £ ) ) ) 59 ) )
gl 72 12 744 Svalbard and Jan Mayen Island k] £ 59 e £ e 3 55 55 £ -5 25 £ 99 9 59 £
a7 72 72 772 Tokelau 99 o) 59 99 ) 5 99 9 99 99 55 ) 9 99 99 95 2|

Final data table
The data preparation is now complete, save the table as CSV.
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1 « homes > profile » vettermann > Desktop » Prospero !

Organise » New folder

SDG_Pics o~ Name Dater
Microsoft Excel ne_50m_admin_0_countries

) B:) 721AufbereitetCSV
@& OneDrive 6] 721cleanedCSV
[ This PC g:) data
B:] Indicator_7.2.1_Renewable_energy_share...

= USB Drive (D:)

¥ Network
B8 AGR250
[ ALTLAST
3 ARISTOTELES
3 auf.uni-rostock. ,

File name: | AR (S]

Save as type:  CSV (Comma delimited)

Authors: Ferdinand Vettermann Tags: Add atag

Store as csv
UN Data with LibreOffice Calc
In this section the data are prepared with LibreOffice Calc, this is intended as an alternative to the section Data
preparation with Excel. Before the UN dataset can be evaluated with a GIS, it must be converted into a form that

can be read and processed by a GIS. Open the CSV file of the UN dataset with LibreOffice Calc (Start LibreOffice
=> Open button => Select file) and make the following settings for the import:

Text Import - [data.csv] X
Imiort
oracterset:  |Unicode (UTF-8) v ‘
Zanguage:
From row: 1 =
Separator Options
O Eixed width (@ Separated b
P Y
.
[J1ab [ Comma [] semicolon [ space [ Other
P
[ Mer, e delimiters DTrims aces String delimiter: " |V
] P a
Other Options
[] Format quoted field as text Detect special numbers
q
Fields
Column type: I:|
!Standard ‘Standald |Standard ‘Standald |Standard ~
1 Goal Target 1Indicator SeriesCcode SeriesDescription
7 7.2 7.2.1 EG_FEC_RNEW Renewable energy share in
3 7.2 7.2.1 EG_FEC_RNEW Renewable energy share in
4 7.2 7.2.1 EG_FEC_RMNEW Renewable energy share in
5 7.2 7.2.1 EG_FEC_RNEW Renewable energy share in
6 7.2 7.2.1 EG_FEC_RNEW Renewable energy share in
7 7.2 7.2.1 EG_FEC_RNEW Renewable energy share in
38 7.2 7.2.1 EG_FEC_RNEW Renewable energy share in
n 72 721 F FFC RNFW Ranswahla anarnv chara in ¥
< >

Help 5. ‘ OK | Cancel

Import in LibreCalc
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After importing, all superfluous columns can be deleted. Every column except goal, target, indicator, geoArea—\
Code, geoAreaName, TimePeriod, Value can be deleted.

A | B | c | b | E
1 |GeoAreaCode GeoAreaName TimePeriod Value
_2 | 1 World 2005 16,5
3 | 1 World 2006 16,54
4 1 World 2007 16,35
5 | 1 World 2008 16,46
_6 | 1 World 2009 16,94
N 1 World 2010 16,67
8 | 1 World 2011 16,62
9 | 1 World 2012 16,94
10 | 1 World 2013 17,15
11 1 World 2014 17,3
12 1 World 2015 17,46
13 4 Afghanistan 2005 40,86
14 | 4 Afghanistan 2006 37,14
15 | 4 Afghanistan 2007 33,86
_16 | 4 Afghanistan 2008 21,34
A7 4 Afghanistan 2009 17,81
_18 | 4 Afghanistan 2010 14,84

Desired appearance of the table

In addition to the countries, the UN table also contains aggregated regions. Although these are not relevant for
this evaluation, they do not interfere any further, since they disappear automatically during the later join. One
problem, however, is that the values for the respective years are given in a single column and therefore the coun-
try names occur several times. For this reason, the year numbers (TimePeriod) and their values (Value) must be
broken down into separate columns. This can be done with a pivot chart. Create a new pivot chart and set the
time periods as columns, GeoAreaName and GeoAreaCode as row and values as the column value.

Page Fields: Available Fields:

GeoArealCode
GeoAreaMame
TimePeriod
Value

Column Fields:

TimePeriod

Row Fields: Data Fields:

Sum - Value

GeoAreaCode

Drag the Items into the Desired Position
Options

Source and Destination

Help oK Cancel

Create a pivot chart
The resulting pivot chart is shown below.
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B c | D | E F | [ | H I | J | K | L M| N | o P a |
Sum - Valua Data
2 | GeoAreaN ™4 GeoAreac| 42000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
3 [Mghanistan |4 54,24 54,06, 43,77 42,28 2084 4085 37,14 33,86 2L 1781 14,84 1148 1307 16,33 1931 18,36,

4_|Aica B 60,84 60.4: 60,0 59,38 59,39 56,28 58,1 57,4 57, 57,2 57 57,2 56,34 55,4 554,
B Ebaﬂm B 21,22 301 35, 3375 3593 3687 3L7 32 359 372 371 35 40,05 412 38,60
5 [Aigeria 12 0.4 0,43 05 047 0,44 0,58 04 0.4 0 03 0,2 0,1 0,15 0,1 0,07
7_[American Sa16 0 0 0 07 ; 07
8 |Amencas |19 1LT. 1L 115 1187 12.03 1247 130 1.1 136 143 142 150 15,34 1553 15,53

Final pivot chart

Don't forget to delete unnecessary rows and columns. Assign meaningful names to the headers. Finally, the data
formats of the columns should be checked or set (select cells => right click => format cells; headers and text as
text, numerical values as number).

E 15
Value 2002 Value 2003 Value 2004 Value 2005 Value 2006 Value 2007 Value 2008 Value 2009 Value 2010 Value 2011 Value 2012 \
43,7 42,28 49,84 40,86 37,14 33,86 21,34 7.81 14,84 11,48 13,97
60,0 59,38 59,39 58,28 58,1! 57,49 7, 7,23 7, 57,2 56,34
35, 33,75 35,93 36,87 317 32,1 359 37,22 37,11 35,9¢ 40,05
0,5 0,47 0,44 058 04 041 0 031 26 0.1 018
0 Format Cells X
1151 1,67 1203
15,83 6,52 16,57 Numbers Font Font Effects Alignment Borders Background Cell Protection
72,13 7,31 64,48
0.1 0,17 0.14 Category Format Language
(] O | [ [Defaut - German (Germany) [~
13.29 12,52 83 User-defined -1235
8.9 9,81 871 123457
18 1] 19 Percent -1.235
24.18 23, 2147 Currency -1.234,57
8,74 7§ 68 Date -1.234,57
11,73 10, 10,22 Time
24,47 224 22,97 Scientific
2.35 2.04 3.07 Fraction
0.4 1 69 17l Boolean Value
0 0 Text
54,34 52,66 52,15 t
13 95 93
52 25 27 Options
69 89 02 . ) = )
310 EiNE] E Decimal places: 31 [0 Negative numbers red
64,04 61T 60,69 Leading zeros: 1 = [ Inousands separator
0
Format code
912 01,0 03,46 L ——
28 zg 265 25,04 Standard
2121 20,14 20,1 User-defined
34,25 34,2 3213
43,02 4531 4539
o om B o
n n n
Formattings

Finally, missing values have to be filled. This is important for Montenegro and South Sudan. The empty fields are
filled wit