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2 
 

ANNEX 1. INDICATORS OF THE NATIONAL BLUEPRINT FRAMEWORK (NBF) 
 

First a general description is given, followed by a specific example of each of the 24 indicators of the NBF. 

 

A. GENERAL DESCRIPTION  

To be able to reach a final indicator value, two calculation steps have to be carried out. The first is to calculate the 

distance from the nation’s current raw data value to the target value. This gives a value for the progression towards 
the target. Following this, the progression value is then converted to a value between 0-10 to give the final indicator 
value. The value of 10 indicates that the target has been reached (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Flow diagram to show the steps taken to reach the final NBF indicator score from the original data 

value. 

 

In these examples raw data values in percentages, with an end target of 100, where A donates the raw data value, 
progression is the percentage value, and to convert to a value between 0-10 it is divided by 10. In cases where the 

end target is 100% the calculation is shown below. 

��������� =  
�

��
 

If instead the target is 0%, the following calculation is carried out. 

��������� = � − 
�

��
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For continuous values, or those in percentages where the target is a value other than 100, the values are multiplied 

by a conversion factor to result in a range between 0-10, where scoring 10 means that the target has been reached. 
In the following example A gives the national raw data value and B gives the target value. C is the conversion 

factor. 

��������� =  
�

�
∗ � 

If the indicator calculation included the progression towards a target value, a minimum-maximum calculation was 
used. With A being the minimum value and B being the target value and X being the country value. 

��������� =  
(� − �)

(� − �)
 

Once the total number of indicators for a country had been collected, the geometric mean could be calculated to 
find the final index value of the NBF. The geometric mean is used in preference to the arithmetic mean as it reduces 

the impact of high or low scores. The addition of plus one to each indicator score means that indicators with a zero 
value do not result in an index score of zero. The approach is similar to the method developed by Koop and van 

Leeuwen (2015, a, b). 

 

�������� ��������� ����� =  �(�� + �) × (�� + �). . . (�� + �)
�

− � 

 

Table 1 – Overview of the 24 indicators of the NBF 

Category Indicator 

Water stress 

1. Water  scarcity 
2. Flood Vulnerability 
3. Transboundary cooperation 
4. Tertiary education attainment 

Water quality 

5. Surface water quality 

6. Groundwater quality 

7. Ecological water quality 

Access to basic services 

8. Drinking water quality 
9. Drinking water connection 
10. Sanitation connection 
11. Water affordability 

Infrastructure 
12. Infrastructure Investment 
13. Water leakage (%) 

Waste water treatment 

14. Secondary WWT (%) 
15. Tertiary WWT (%) 
16. Nutrient recovery (%) 
17. Waste Water to Energy 

Solid waste treatment 
18. Solid waste generated 
19. Solid waste recycled (%) 
20. Solid Waste to Energy (%) 

Climate adaptation 

21. CO2 emission per capita 
22. Renewable energy % total 
23. Notre Dame Readiness Index 

24. IWRM (Integrated Water 
Resources Management) 
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B. SPECIFIC EXAMPLES FOR EACH OF THE INDICATORS 

 

Category 1. Water Stress 

Indicator 1: Water Scarcity 

Principal: If a nation’s extraction of water is greater than 20% of their water resource it is deemed to be 
unsustainable. The Water Exploitation Index, developed by Eurostat measures how sustainable a nation’s water 

extraction is. The indicator presents I) the annual total fresh water abstraction in a country as a percentage of its 
long-term annual average (LTAA) available water from renewable fresh water resources; ii) the annual 
groundwater abstraction as a percentage of the country’s long-term annual average groundwater available for 

abstraction; and iii) the annual surface water abstraction as a percentage of the country’s long-term annual average 
surface water resources available for abstraction. The latter is calculated as the total fresh water resources (external 

inflow plus precipitation less evapotranspiration) less groundwater available for abstraction. The warning 
threshold of 20% for this indicator distinguishes a non-stressed from a water scarce region, with severe scarcity 
occurring where the WEI exceeds 40%. According to Eurostat the indicator has several limitations. 

This index has been used in calculating indicator 1. 

How to Calculate: 

��������� � = �� −
����� ������������ �����

��
 

 

If the Water Exploitation Index gives a low score, then the Indicator 1 value is a high as the nation is achieving 

the goal of sustainable water use. 

Example: the water exploitation index (fresh surface and groundwater) for the Netherlands is 10.3. 

Indicator 1 = 10- (10.3/10) = 8.97 

Where to get the data 

https://ec.europa.eu/eurostat/web/products-datasets/-/t2020_rd220 

 Accessed 28-03-2019 

 

Indicator 2: Flood vulnerability 

Principal: 

Climate scenarios suggest that there is a risk or increased flooding in Europe in the next century This is due to 

increased intensity in the rainfall events, with longer dry periods(Dankers & Feyen, 2008). For this reason, 
vulnerability to flooding is included as a water stress. Flood vulnerability is measured from the susceptibility to 
floods over 26 years, between 1985 and 2011. This uses data based on flood occurrence so that countries that have 

invested in flood defense would have a lower vulnerability score due to fewer floods occurring. The goal is to have 
a flood vulnerability score of 9 for each nation. 

How to Calculate 

The Water Risk Atlas created by Aquaduct is used to identify flood vulnerable areas. The five colours on the map 

were each given a score between one and nine, where one is the highest  level of flood risk and nine has the lowest 
level of flood risk. For those countries which have more than one colour we can calculate the weighted score. 

Flood vulnerability Scores 

Risk Category Color Grade Score 

https://ec.europa.eu/eurostat/tgm/web/table/description.jsp
https://ec.europa.eu/eurostat/web/products-datasets/-/t2020_rd220
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Extremely high 

risk 

Dark Red 1 

High risk Red 3 

Medium to high 
risk 

Orange 5 

Low to medium 

risk 

Yellow 7 

Low Risk Cream 9 

 

Example 

Portugal lies within the orange for 80% of the country, and in the yellow for 20% in the north of the country. 

Thus, the score for Portugal becomes: 5*0.8 + 7*0.2 = 5.4 

Therefore the overall score for Portugal is rounded to 5. 

 

Data source https://www.wri.org/applications/maps/aqueduct-
atlas/#x=34.19&y=45.27&s=ws!20!28!c&t=waterrisk&w=def&g=0&i=BWS-16!WSV-4!SV-2!HFO-4!DRO-

4!STOR-8!GW-8!WRI-4!ECOS-2!MC-4!WCG-8!ECOV-2!&tr=ind-1!prj-1&l=4&b=terrain&m=group&init=y 
and go to the explore global water risk map, and the flood occurrence map. 

 

Indicator 3: Transboundary cooperation 

 

Principal: Many river basins, groundwater bodies and lakes are located at national borders or cross national 

borders. In order to successfully manage the water supply, there must be transboundary agreements in place(Orme 
et al., 2015). The indicator measures the presence of key international principles (Legal frameworks) for the 

transboundary basin. This indicator is taken from the Transboundary Water Assessment Program (TWAP) 
undertaken by UNEP. The TWAP Project has river level indicators, one of which is the transboundary legal 
frameworks available for each river basin. This is scored on a basin scale, as well as a score proportional to a 

countries land area within the basin. The proportional score is referred to as the Basin Country Unit (BCU) and 
has been used for this indicator. The goal for each BCU is to have good legal agreements in place, which would 

give an indicator score of 10. 

 

How to Calculate 

BCU score = 0-1 where 1 is high risk and 0 is low risk. If a country has multiple transboundary rivers, the arithmetic 
mean of the final score has been taken. 

 

X = Mean of the legal framework indicator score 

��������� � = �� − (� ∗ ��) 

 

Example:  

https://www.wri.org/applications/maps/aqueduct-atlas/#x=34.19&y=45.27&s=ws!20!28!c&t=waterrisk&w=def&g=0&i=BWS-16!WSV-4!SV-2!HFO-4!DRO-4!STOR-8!GW-8!WRI-4!ECOS-2!MC-4!WCG-8!ECOV-2!&tr=ind-1!prj-1&l=4&b=terrain&m=group&init=y
https://www.wri.org/applications/maps/aqueduct-atlas/#x=34.19&y=45.27&s=ws!20!28!c&t=waterrisk&w=def&g=0&i=BWS-16!WSV-4!SV-2!HFO-4!DRO-4!STOR-8!GW-8!WRI-4!ECOS-2!MC-4!WCG-8!ECOV-2!&tr=ind-1!prj-1&l=4&b=terrain&m=group&init=y
https://www.wri.org/applications/maps/aqueduct-atlas/#x=34.19&y=45.27&s=ws!20!28!c&t=waterrisk&w=def&g=0&i=BWS-16!WSV-4!SV-2!HFO-4!DRO-4!STOR-8!GW-8!WRI-4!ECOS-2!MC-4!WCG-8!ECOV-2!&tr=ind-1!prj-1&l=4&b=terrain&m=group&init=y
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Go to the TWAP website, select the legal framework indicators. Download the legal framework data and use the 

normalized basin country unit scores.  For example in the Netherlands, the BCU score for the Scheldt is 0.86 and 
for the Rhine is 0. The average BCU score is taken. 

 

 

�.����.��

�
= 0.43 = X 

Indicator 3 = 10 − (0.43 ∗ 10) = 5.71 or 5.7 

Data Source 

http://twap-rivers.org/indicators/  

 

Indicator 4: Tertiary Education Attainment 

Principle: Attainment of education at a tertiary level yields highly educated professionals that are necessary in the 

creation or adoption of new technologies, fundamental for growth (Brunello et al., 2007) Without educated capital, 
the country would lack the skills required to cope with future challenges. A European target is for 40% of 30-

34year olds to have tertiary education(European Comission, 2017)  

How to Calculate: 

A = % 25-64 year olds that have attained tertiary education 

B = The lowest global tertiary education attainment, 2.29% (value of Eritrea) 

40 has been taken as the maximum value so that the indicator score shows progression towards achieving the above 
goal. 

��������� � =
� − �

�� − �
∗ �� 

Example: For the Czech Republic, the value of A is 26.1. 

Indicator 4 =
26.1 − 2.29

40 − 26.1
∗ 10 = 6.3 

Date: http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=edat_lfse_03&lang=eng  

 

Category 2. Water Quality 

The following Water Quality indicators are included to monitor the chemical, ecological surface water status and 
the chemical status of groundwater. Water sources can suffer from point and non-point source pollution which can 

lead to a degradation of ecosystem services and biodiversity loss (Bakker et al., 2012). 

Indicator 5: Surface water Quality 

Principal: The chemical quality of the surface water used as a drinking water source. A high score donates high 
water quality. The goal for each country is to ensure that every water source achieves good status or higher. 

http://twap-rivers.org/indicators/
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=edat_lfse_03&lang=eng
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How to Calculate 

��������� � =
������� ����� ������� ���� � ′�����������

����� ������� ����� ������� ��������
∗ �� 

Example: 

The total surface water bodies in Spain (rivers and lakes only) that reached ‘good’ chemical status according to 

the wise water framework was 4225 out of 4716. 

Indicator 5 = 
����

����
∗ 10 = 8.95 

 

Data https://www.eea.europa.eu/data-and-maps/dashboards/wise-wfd 

Last accessed 08-April 2019 

 

Indicator 6: Ground water Quality 

Principal: Measure of relative groundwater chemical quality. A lower Indicator score is given for poorer quality. 
The goal is for all groundwater sources to achieve good status. 

 

How to Calculate 

��������� � =  
����������� ������� ���� � ′�����������

����� ������� ����� ������� ��������
∗ �� 

 

Data: Groundwater Bodies Chemical status (GWB Chemical Status):  

https://www.eea.europa.eu/data-and-maps/dashboards/wise-wfd 

Last accessed 16th-January 2019 

 

 

Example: 

The total number of Swedish Groundwater bodies tested for their chemical quality was 40438. Of these 37955 
achieved good chemical status.  

 

Indicator 6 = 
�����

�����
∗ �� = �. � 

Giving Indicator 6 for Sweden as 9.4. 

 

Indicator 7: Ecological Water Quality 

Principal: The quality of the surface water used as a drinking water source. A high score donates high water 
quality. The goal is for each surface water source to achieve ‘good’ ecological status. 

 

How to Calculate 

https://www.eea.europa.eu/data-and-maps/dashboards/wise-wfd
https://www.eea.europa.eu/data-and-maps/dashboards/wise-wfd
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��������� � =  
������� ����� ������� ���� � "����/��������������� ������

����� ������� ����� ������� ��������
∗10 

 

Example: For the Spain, a total 2584 lakes and rivers gained a good or high Ecological status, of a total of 4716 
surface water bodies. 

 

Indicator 7 = 
����

����
∗ �� = �. � 

 

 

Where to get the data 

 

https://www.eea.europa.eu/data-and-maps/figures/proportion-of-classified-surface-water-5 last accessed 16th 
January 2019. Go to Surface Water Bodies (SWB) ecological status 

 

Category 3. Access basic water services 

 

Indicator 8: Drinking Water Quality  

 

Principal: The quality of the water supply gives an indication of the capacity of the system for filtration and 
transport(Hoekstra et al., 2018).This is taken from the level of compliance with drinking water regulations, for EU 

countries this is the Drinking Water Directive. The goal is for the compliance value to be 100. 

 

How to Calculate 

https://www.eea.europa.eu/data-and-maps/figures/proportion-of-classified-surface-water-5
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��������� � =  
����� �� ���������� �������� �����

��
 

 

Example: the compliance rate for Poland has a value of 99.8, giving a value of 9.98 for indicator 8. 

 

Where to get the data 

Use Table 1 on pages 12/13: 

http://ec.europa.eu/environment/water/water-drink/pdf/reports/EN.pdf 

 

Indicator 9: Population connected to a drinking water supply 

Principal: This represents the percentage of the population that receives a piped drinking water supply rather than 
reliant on a local spring source or an alternative source. This shows the development of water infrastructure present 
(Hoekstra et al., 2018). A lower indicator score is given when the percentage is low. The goal is for 100% of the 

population to receive a piped source of drinking water. 

How to Calculate 

A = Population connected to a piped drinking water supply 

B = Total population 

��������� � =  
� 

�
∗ �� 

Example: In Poland, 91.8% of the population is connected to a drinking water supply. This gives an indicator 

value of 9.2. 

 

Where to get the data 

https://washdata.org/data  

 

Indicator 10: Percentage of the population connected to improved sanitation 

Principal: A measure of the percentage of the population covered by wastewater collection and treatment. 

Improved sanitation facilities mean that excreta has been separated away from human, this does not distinguish 
between separation techniques. Separation can include via a sewerage network, in-situ treatment and disposal as 
well as onsite storage with removal for treatment(JMP, 2017). A lower Indicator score is given where the 

percentage is lower. The goal is for 100% of the population to have improved sanitation. 

 

How to Calculate 

A = The percentage of the population connected to improved sanitation. 

 

��������� �� =  
�

��
 

 

http://ec.europa.eu/environment/water/water-drink/pdf/reports/EN.pdf
https://washdata.org/data
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Example: In Sweden, 92 % of the population is connected to improved sanitation, this gives an indicator value of 

9.2. 

 

Where to get the data 

https://washdata.org/data.  

Use household data, go the world file. Use the most recent data (e.g. 2015). Safely managed sanitation at the 

national level. 

 

Indicator 11: Water affordability 

Principal: Within Europe, water is readily available, usually piped directly into the home. However, some 
individuals face financial difficulties in being able to afford this water. If water costs more than 3% of the 

individuals income, then they are said to be water poor (García-Valiñas et al., 2010). The goal is to ensure that 
whilst water is used sustainably, it remains affordable with the pricing below 4% of the average income. 

 

How to calculate 

A: average water bill per month 

B: average income per month 

0.3 is the conversion value to give an indicator score between 0-10. 

��������� �� = 10 - (
�

�
∗

�

�.��
∗ ���) 

 
Example: In Spain 

A = 13.65(US $) 

B = 2265 (US $) 

��������� �� = 10 - (
��.��

����
∗

�

�.��
∗ ���) = �. � 

 

Where to get the data  

Water bill per month (USD): http://cdn.thejournal.ie/media/2016/09/tariffs-4.jpg  last accessed 20th December 
2018 

 

Average monthly income (USD): https://www.worlddata.info/average-income.php last accessed 8 April 2019. 

 

Category 4. Infrastructure 

Indicator 12: Infrastructure investment 

 

Principal: Investment into infrastructure is required for the infrastructure to be properly maintained and for new 
technologies to be implemented. The goal for infrastructure investment is 3.8% of national GDP(Santarsiero et al., 

2016). 

https://washdata.org/data
http://cdn.thejournal.ie/media/2016/09/tariffs-4.jpg
https://www.worlddata.info/average-income.php
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How to Calculate: 

To calculate this, the most recent data on infrastructure investment is used. This is from 2010. The GDP of 2010 
is then also used to measure the amount of investment relative to the GDP. In order to create a score from 0-10, 
this is then multiplied by a conversion factor of 263. 

 

A= 2010 infrastructure investment 

B = 2010 GDP 

 

��������� �� =  
�

�
∗ ��� 

Example 

For Poland, A = 722453066 and B= 360344273490, giving the infrastructure investment as 2% of GDP and an 

indicator score of 5.28. 

=  
���������

������������
∗ ��� = �. �� 

 

Where to get the data 

 

Transport infrastructure investment and maintenance spending (OECD): 

 

https://stats.oecd.org/Index.aspx?DataSetCode=ITF_INV-MTN_DATA 

Infrastructure investment is found in euros and converted to US$ using the average 2010 exchange rate. 

 

World Bank GDP (current USD): https://data.worldbank.org/indicator/ny.gdp.mktp.cd 

 

Indicator 13: Water leakage 

 

Principal: Leakages from the water network effects water use efficiency as well as water quality(EEA, 2001). 

Target 6.4 of the SDGs is to increase water-use efficiency, therefore the goal is for no water to be lost due to 
leakage. 

 

How to Calculate 

Leakage rates of 50% are taken to be the maximum value and would thus score 0. 

��������� �� =  �� −
���������� ����� ����

��
∗ � 

 

Example: In Sweden, distribution losses account for 18% of water lost in the system.  

https://stats.oecd.org/Index.aspx?DataSetCode=ITF_INV-MTN_DATA
https://data.worldbank.org/indicator/ny.gdp.mktp.cd
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��������� �� =  �� − �
��

��
∗ �� = �. � 

Where to get the data 

Percent water lost per kilometer of network:  

https://www.danva.dk/media/3645/eureau_water_in_figures.pdf (EU) illustrated in Figure 19 of the report, shown 
in the graph below. 

 

 

 

 

 

Category 5. Waste water treatment  

 

Indicator 14: Secondary Waste Water Treatment (WWT) 

 

Principal: Measure of the population connected to secondary wastewater treatment plants. Primary treatment 
treats the physical water contamination, whereas secondary water treatment also treats the biological and organic 

contamination(de Moel et al., 2006). The goal is for all nations to have 100% Secondary WWT. 

 

How to Calculate 

A = Percentage of secondary WWT 

B = Percentage of tertiary WWT 

��������� �� =  
� + � 

��
 

Example: In Sweden the percentage of secondary WWT is 2.5%, the percentage of tertiary WWT is 92.9%. 
Therefore, the amount of waste that is treated to at least a secondary level is 95.4%. 

https://www.danva.dk/media/3645/eureau_water_in_figures.pdf
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��������� �� =  
�. � + ��. � 

��
= �. �� 

 

 

Definition of secondary WWT: Definition secondary WWT: Secondary treatment: process generally involving 
biological treatment with a secondary settlement or other process, with a BOD removal of at least 70% and a COD 

removal of at least 75% (OECD, 2013).  

 

Where to get the data  

https://www.eea.europa.eu/data-and-maps/indicators/urban-waste-water-treatment/urban-waste-water-treatment-
assessment-4 Click on the Table and data are shown for secondary and tertiary treatment 

  

  

Indicator 15: Percentage of tertiary Waste Water Treatment 

Principal: Measure of the population connected to tertiary wastewater treatment plants. Tertiary wastewater 
treatment is the final stage in the treatment process and removes inorganic compounds, carbonaceous matter and 

additional solids before the water is released into surface water. Reuse of water reduces required water 
extraction(Cirelli & Salgot, 2001). The goal is for all nations to have the highest level of wastewater treatment, 

100% being tertiary treatment. 

How to Calculate 

��������� �� =  
���������� �� �������� ���������

��
 

Example 

As seen above, 92.9% of Sweden’s water treatment is to a tertiary level. 

��������� �� =  
��. �

��
= �. � 

 

Definition of tertiary: Tertiary treatment: treatment of nitrogen and/or phosphorous and/or any other pollutant 
affecting the quality or a specific use of water (microbiological pollution, color, etc.). (OECD, 2013)  

 

Where to get the data  

https://www.eea.europa.eu/data-and-maps/indicators/urban-waste-water-treatment/urban-waste-water-treatment-

assessment-4 Click on the Table and data are shown for secondary and tertiary treatment 

  

Indicator 16: Nutrient Recovery (%) 

Principle: Nutrients recovered from sewage sludge by use as agricultural manure or via composting. In order to 

fully implement the circular economy all nutrients should be recovered from wastewater (Jurgilevich et al., 2016). 

 

How to calculate 

A. Dry weight of sludge produced in wastewater treatment plants serving the city  
B. Dry weight of sludge going to landfill  

https://www.eea.europa.eu/data-and-maps/indicators/urban-waste-water-treatment/urban-waste-water-treatment-assessment-4
https://www.eea.europa.eu/data-and-maps/indicators/urban-waste-water-treatment/urban-waste-water-treatment-assessment-4
https://www.eea.europa.eu/data-and-maps/indicators/urban-waste-water-treatment/urban-waste-water-treatment-assessment-4
https://www.eea.europa.eu/data-and-maps/indicators/urban-waste-water-treatment/urban-waste-water-treatment-assessment-4
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C. Dry weight of sludge thermally processed  

D. Dry weight of sludge disposed in agriculture 

E. Dry weight of sludge disposed by composting 

F. Dry weight of sludge disposed by other means 
 

(As a check, A should equal B + C + D + E + F)  

 

Indicator 16 =  
���

�
 * 

% ��������� ��� �������� 

���
 * 10 

 

To measure the full potential of nutrient and energy recovery from wastewater by using wastewater abstracted 
sewage sludge, secondary WWT is incorporated in the calculation and not primary WWT. In this way the concept 

of urban metabolism is better represented. Secondary WWT produces more sewage sludge than Primary WWT. 

 

Example:  German sewage sludge is used both for agriculture and in compost. 

With 491 thousand tons in Agriculture and 264 thousand tons in compost and a secondary WWT of 94.4%. 

491 + 264

1795
×

95.4

100
× 10 = 4.01 

This gives the Indicator 16 value of 4.0 for Germany. 

 

Where to find the data 

https://data.europa.eu/euodp/data/dataset/hzWkcfKt5mxEaFijeoA  

Go to visualize Table and select the data for the calculations 

 

Indicator 17: Waste Water to energy 

Principle: Energy can be gained from sewage waste by incineration(van der Hoek et al., 2017). To achieve the 

goal of the circular economy, energy needs to be gained from wastewater. 

How to calculate 

A. Dry weight of sludge produced in wastewater treatment plants serving the city  
B. Dry weight of sludge going to landfill  
C. Dry weight of sludge thermally processed  

D. Dry weight of sludge disposed in agriculture 

E. Dry weight of sludge disposed by composting  

F. Dry weight of sludge disposed by other means 
 

(As a check, A should equal B + C + D + E + F)  

 

Indicator 17 =  
�

�
 * 

% ��������� ��� �������� 

���
 * 10 

Example: The Netherlands incinerates 6608 thousand tons of waste, of a total of 9497 thousand tons.  

https://data.europa.eu/euodp/data/dataset/hzWkcfKt5mxEaFijeoA
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6608

9497
×

99.4

100
× 10 = 6.9  

This gives a value of 6.9 for indicator 16 for the Netherlands. 

 

Where to find the data 

https://data.europa.eu/euodp/data/dataset/hzWkcfKt5mxEaFijeoA  

Go to visualize Table and select the data for the calculations 

 

Category 6. Solid Waste treatment 

 

Indicator 18: Municipal Solid Waste (MSW) collected 

 

Principal: Solid waste collected by the municipality, not including large industrial waste. Untreated municipal 

waste can result in pollution and the release of toxins into the environment, there is a link between the quantity of 
waste produced and the presence of garbage in water bodies (Hoekstra et al., 2018). The goal is to reduce the solid 

waste produced to 10% of 2010 levels by 2010 based on the Spanish waste prevention objectives (EEA, 2014). 

 

How to Calculate 

��������� �� =
������� ����� ����� ���������

��
 

Example: In the United Kingdom, 100% of solid waste is collected, giving an indicator value of 10. 

 

Where to get the data 

 http://data.un.org/Data.aspx?q=municipal+waste&d=ENV&f=variableID%3a1814 

 

Indicator 19: Municipal Solid Waste recycled 

 

Rationale: Percentage of solid waste that is recycled or composted. To ensure that there is a reduced loss of raw 
materials, waste should be recycled. The EU recycling target for 2030 is that 65% of municipal waste is recycled.  

 

How to Calculate 

A = Percent of municipal solid waste that is recycled 

 

��������� �� =
�

��
× �� 

Example: In Greece, 16.4% of solid waste is recycled, giving an indicator value of 2.5. 

��������� �� =
��. �

��
× �� = �. �� 

https://data.europa.eu/euodp/data/dataset/hzWkcfKt5mxEaFijeoA
http://data.un.org/Data.aspx?q=municipal+waste&d=ENV&f=variableID%3a1814
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Data: https://stats.oecd.org/ Go to Environment and click on waste and then to municipal waste. 

Indicator 20: Solid waste energy recovery 

 

Principal: Percentage of solid waste that is incinerated with energy recovery. (Environmental Service Association, 
2018). In the ideal scenario, 100% of energy available for recovery should be recovered. 

 

How to calculate 

This indicator represents the percentage of the total collected municipal waste that incinerated with energy 

recovery (techniques). However, when solid waste is recycled or composted, it is not possible to also use it for 
incineration with energy recovery, while both practices are sustainable. Therefore the % solid waste that is recycled 

or composted is subtracted from the total (100%) of collected municipal waste to obtain the potential percentage 
of solid waste that can be incinerated with energy recovery (in numerator). Thus this indicator is calculated as 
shown below. 

A: municipal solid waste incinerated with energy recovery 

B: municipal solid waste recycled 

C: municipal solid waste generated 

��������� �� =
A

C − B
 × 10 

Example:  The municipal solid waste incinerated with energy recovery was 10863 thousand tons in Poland, 2,867 
thousand tons of this was recycled and 1318 thousand tons was incinerated with energy recovery.  

Indicator 20 = 
����

(����������)
× 10 = 1.7 

Giving 1.7 as the indicator 20 value for Poland. 

 

Where to get the data 

https://stats.oecd.org/ last accessed 9th January 2019. Go to Environment and click on waste and then to municipal 
waste. 

 

Category 7. Climate adaptation 

 

Indicator 21: CO2 emissions  

 

Principal: CO2 emissions are a greenhouse gas (GHG) and so increase the global warming effect. Maintaining 
high GHG emissions will have a negative impact on the climate and resources(van Vuuren et al., 2011). Without 

monitoring CO2 emissions alternative freshwater sources (such as decarbonization) increase index scores with 
their negative environmental impact being unaccounted for (Dawoud & Al Mulla, 2012).  Reducing greenhouse 
gas emissions by 40%(from 1990 levels) is a key target in the 2030 climate and energy framework(European 

Council, 2014). 

 

https://stats.oecd.org/
https://stats.oecd.org/
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How to calculate 

A= 1990 CO2 emissions per capita 

B= 2014 CO2 emissions per capita 

The target of 40% reduction is used. 

 

Indicator 21 = 
���

�×�.�
*10 

Example: 

In the example of Belgium. The CO2 emissions per capita in 1990 were 10.64 metric tons per capita and had 
decreased to 8.33 metric tons per capita in 2014. 

Indicator 21 = 
��.����.��

��.��×�.�
*10 = 5.43 

 

Where to get the data 

https://data.worldbank.org/indicator/EN.ATM.CO2E.PC 

  
 

Indicator 22: Renewable energy share (%) of total final energy consumption 

 

Principal: Increasing renewable energy sources is a way to mitigate climate change, and move away from a fossil 

resource based economy (Owusu & Asumadu-Sarkodie, 2016). A key target for the climate and energy framework 
2030 for the EU is to have a share of 27% renewable energy for the countries energy provision (European 

Comission, 2016) (Article 3 of Directive 2008/98/EC). 

 

How to calculate 

��������� ��: 
��������� ������ ����� (%)

��
∗ �� 

Example: 

Using the Netherlands as an example, in 2015 5.89% of the energy was from a renewable source. This gives an 

indicator score of 2.18. 

�. �� (%)

��
∗ �� = �. �� 

Where to get the data 

http://databank.worldbank.org/data/reports.aspx?source=1261&series=2.1_SHARE.TOTAL.RE.IN.TFEC 

 

Indicator 23: Notre Dame readiness index 

 

Principal:  Notre Dame Global Adaptation Initiative (ND-GAIN) measures overall readiness by considering three 

components – economic readiness, governance readiness and social readiness. Readiness measures a country’s 

https://data.worldbank.org/indicator/EN.ATM.CO2E.PC
http://databank.worldbank.org/data/reports.aspx?source=1261&series=2.1_SHARE.TOTAL.RE.IN.TFEC
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ability to leverage investments and convert them to adaptation actions. (Chen, 2015). The goal is to have a score 

of 1 in readiness. 

 

How to calculate 

The ND-GAIN score is given as a value between 0-100 for each country with high values showing more readiness 
to adapt to climate change impacts. 

 

��������� �� =  �� − ���� ����� × �� 

 

Example 

Using Ireland as an example, the ND-GAIN readiness score is 0.640, giving an indicator score of 6.4. 

�. ��� × �� = �. � 

 

Where to get the data 

https://gain-new.crc.nd.edu/ranking/readiness 

 

Indicator 24: Integrated Water Resources Management Implementation 

 

Principal: There are many synergies between water management and the development of sanitation, agriculture 
and energy, however water targets for these industries are lacking in their respective goals. Including an IWRM 
indicator shows the degree to which an integrated approach is being used (Ait-Kadi, 2016).The indicator measures 

the percentage of Integrated Water Resources Management(IWRM) in river basin management plans. The goal is 
for all basins to be managed using IWRM. 

 

How to Calculate: 

��������� �� =
���� ��������������

��
 

 

Example 

Poland has 40% IWRM implementation, therefore the indicator value is 4. 

Where to get the data 

http://www.sdg.org/datasets/406e085811164632b16f701eecdbdefd_0 

 

Click on data 

 

Indicator identification references 

Ait-Kadi, M. (2016). Water for Development and Development for Water: Realizing the Sustainable 

https://gain-new.crc.nd.edu/ranking/readiness
http://www.sdg.org/datasets/406e085811164632b16f701eecdbdefd_0
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ANNEX 2 RESULTS OF SOME OF THE INDICATOR SCORES FOR THE 28 EU MEMBER STATES 
 

Annex 2 provides the scores for some of the key indicators provided in Table 1 in Annex 1 of this 
Supplementary Material 
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4. Surface water quality  
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5. Groundwater quality  
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6. Ecological water quality  
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8. Connected to drinking water supply (%) 
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9. Connected to improved sanitation (%) 
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13. Secondary WWT 
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24. Indicator score implementation of IWRM 
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ANNEX 3.  SPIDER DIAGRAMS OF THE NBF FOR EACH OF THE 28 EU MEMBER STATES 
 

The following section gives the 24 indicator scores for each country in a spider diagram. 
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Denmark 
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11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM

Estonia 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM
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Finland 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM

France 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM
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Germany 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM

Greece 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness…
24.IWRM
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Hungary 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM

Ireland 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM
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Italy 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM

Latvia 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM
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Lithuania 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM

Luxembourg 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM
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Malta 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM

Netherlands 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM
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Poland 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM

Portugal 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM
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Romania 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM

Slovakia 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM
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Slovenia 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM

Spain 

 

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability
12.Infrastructure Investment

13.Water leakage(%)
14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index
24.IWRM
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1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability

12.Infrastructure Investment
13.Water leakage(%)

14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index

24.IWRM

1.Water Exploitation Index
2. Flood Vulnerability

3.Transboundary Cooperation

4.Tertiary Education

5.Surface water quality

6.Groundwater quality

7.Ecological water quality

8.Drinking water quality

9.Drinking Water Connection

10.Sanitation Connection

11.Water affordability

12.Infrastructure Investment
13.Water leakage(%)

14.Secondary WWT(%)

15.Tertiary WWT(%)

16.Nutrient recovery (%)

17.Waste water to Energy (%)

18.Solid waste generated

19.Solid waste recycled (%)

20.Solid waste to energy

21.CO2 emission per capita

22.Renewable energy % total

23.Notre Dame readiness Index

24.IWRM

Sweden 

United Kingdom 
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