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Table 8. “Categorization of different levels of sustainable IWRM in cities.” From Koop 
and Van Leeuwen 2016.  
 

 The City Blueprint Framework results for Buenos Aires show that overall it is not 

a sustainable city in its water management practices, as shown in individual indicator 

scores in Table 9. In comparing Buenos Aires’ results to Belém, Brazil, the scores fall 
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within the same “wasteful cities” category, where Belém received a final BCI score of 3.6 

(Van Leeuwen, et al. “City Blueprints” 2015). As Belém was the only other Latin 

American city analyzed by City Blueprint Framework authors and is also considered a 

developing city, my results are comparable. A great deal of research went into analyzing 

each indicator, including a fair amount of information found in international research, 

both through academic scholarship and international organizations. My calculations are, 

therefore, as accurate as the available data allowed. 

In comparing both the World Bank documented information and the City 

Blueprint Framework results, it is clear that the two compare very different aspects of 

water management success. The World Bank relies mainly on financial data and self-

generated technical documents. These current results do not show much in the way of 

tangible outcomes for improvements related to the Matanza-Riachuelo development 

project. Although the sewage treatment plan was a main portion of this project, outside 

sources indicate that sewage treatment has not improved for the Matanza-Riachuelo river 

basin, and it has the same amounts of contamination (Greenpeace Argentina 2013; 

Riachuelo 2015; Staveland-Sæter 2012; Valente 2012). As of April 2016, less than 22 

percent of the total commitment amount has been distributed (only $184.31 million of 

$840 million). It is likely that the Matanza-Riachuelo River Basin project will either 

finish on time but with funds undistributed, or be extended to a later date. The City 

Blueprint Framework uses a variety of resources and results, incorporating both 

quantitative and qualitative assessments through international research and reports, news 

resources, and national or local documentation.   
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Buenos Aires, Argentina 

Indicator  Blue City Index (BCI) Ranking 
1. Secondary wastewater treatment (WWT) 1.0 

2. Tertiary wastewater treatment (WWT) 0 

3. Ground-water quality 4.7 

4. Solid waste collected 1.503 

5. Solid waste recycled 1.67 

6. Solid waste energy recovered 0 

7. Access to drinking water 10 

8. Access to sanitation 9.93 

9. Drinking water quality 5.60 
10. Nutrient recovery 0 

11. Energy recovery 0 

12. Sewage sludge recycling 0 

13. WWT energy efficiency 6 

14. Storm-water separation 1.054 

15. Average age sewer 0 

16. Water system leakages 1.8 

17. Operation cost recovery 1.144 

18. Green space 4.875 

19. Climate Adaptation 6.5 

20. Drinking water consumption 0.9847 

21. Climate-robust buildings 8 

22. Management and action plans 0 

23. Public participation 0 

24. Water efficiency measures 0 

25. Attractiveness 0 

TOTAL BCI SCORE 2.59 

 
Table 9. City Blueprint Framework analysis indicator scores of Buenos Aires, Argentina.  
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São Paulo, Brazil 

The City Blueprint Framework BCI scores for São Paulo were slightly higher than 

Buenos Aires’ scores, at 3.04. This score still categorizes São Paulo as a “wasteful city” 

with a BCI score between 2 and 4 (Table 6). Like Buenos Aires, the amount of data 

available for São Paulo was quite limited, especially in publicly available national and 

local documents. Quantitative data was scarce as well, outside of international reports. 

The CBF becomes difficult to use when data is not available from national or local public 

data, as this tool greatly relies on data being readily accessible to calculate many of the 

indicators.  

 The City Blueprint Framework results for São Paulo also indicate that overall the 

city is not sustainable in its water management practices, as shown through specific 

indicator scores in Table 10. Comparing São Paulo’s results to Belém, Brazil, is a more 

accurate comparison than examining cities outside of Brazil. Belém received a final BCI 

score of 3.6 (Van Leeuwen, et al. “City Blueprints” 2015), falling within the same 

“wasteful cities” category. Like São Paulo, Belém is a coastal city, so it is likely that the 

two cities have comparable results related to water data.  
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São Paulo, Brazil 
Indicator  Blue City Index (BCI) Ranking 

1. Secondary wastewater treatment (WWT) 1.36 

2. Tertiary wastewater treatment (WWT) 0 

3. Ground-water quality 0.7 

4. Solid waste collected 2.518 

5. Solid waste recycled 0.36 

6. Solid waste energy recovered 0 

7. Access to drinking water 9.92 

8. Access to sanitation 9.91 

9. Drinking water quality 5.62 

10. Nutrient recovery 0 

11. Energy recovery 0 

12. Sewage sludge recycling 0 

13. WWT energy efficiency 4 

14. Storm-water separation 0 

15. Average age sewer 0 

16. Water system leakages 3.84 

17. Operation cost recovery 5.522 

18. Green space 6.469 

19. Climate Adaptation 6 

20. Drinking water consumption 8.402 

21. Climate-robust buildings 4 

22. Management and action plans 4 

23. Public participation 1.849 

24. Water efficiency measures 1 

25. Attractiveness 0.5 

TOTAL BCI SCORE 3.04 

 
Table 10. City Blueprint Framework analysis indicator scores of São Paulo, Brazil.  
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 As with Buenos Aires’ World Bank results, São Paulo’s also show conflicting 

reports. The World Bank reports improved pollution loads, water production capacity, 

and creating hydrodynamic models for reservoir monitoring, among other improvements 

(The World Bank “Loan Agreement,” 2009). Other sources, however, suggest that no 

pollution remediation has taken place in the Alto Tiête River Basin (Romero 2012; 

Pollution in Brazil 2011). With little to no quantifiable statistics on either side, it is very 

difficult to determine improvements on this World Bank project. The City Blueprint 

Framework results for São Paulo are very similar to Belém’s final BCI score, implying 

that my results are accurate through comparing these two developing cities in Brazil.  

 

City Blueprint Framework Analysis of World Bank Documents 

Using the CBF, I analyzed four official World Bank reports including an executive 

summary, a loan agreement, a project appraisal document, and a country partnership 

strategy (The World Bank “Argentina Environmental Assessment” 2008; The World 

Bank “Loan Agreement” 2009; The World Bank “Project Appraisal Document” 2012; 

The World Bank 2014). These CBF results are reflected in Table 11. Any indicators with 

rankings of “---” signify that no data were available in the World Bank documents.  
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 Buenos Aires, 
Argentina 

São Paulo, Brazil 

Indicator  Blue City Index (BCI) 
Ranking 

Blue City Index (BCI) 
Ranking 

1. Secondary wastewater 
treatment (WWT) 

--- --- 

2. Tertiary wastewater 
treatment (WWT) 

--- --- 

3. Ground-water quality --- --- 

4. Solid waste collected --- --- 

5. Solid waste recycled --- --- 

6. Solid waste energy recovered --- --- 

7. Access to drinking water 6.5 --- 

8. Access to sanitation 3.3 --- 

9. Drinking water quality --- --- 

10. Nutrient recovery --- --- 

11. Energy recovery --- --- 

12. Sewage sludge recycling --- --- 

13. WWT energy efficiency 0 0 

14. Storm-water separation --- --- 

15. Average age sewer --- --- 

16. Water system leakages --- --- 

17. Operation cost recovery --- --- 

18. Green space --- --- 

19. Climate Adaptation 1 0 

20. Drinking water 
consumption 

--- --- 

21. Climate-robust buildings 0 0 

22. Management and action 
plans 

0 0 

23. Public participation --- --- 

24. Water efficiency measures 0 0 

25. Attractiveness 0 0 

TOTAL BCI SCORE 1.54 0 

 
Table 11. City Blueprint Framework analysis indicator scores of World Bank documents 
for Buenos Aires and São Paulo.  
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The first indicator with data available was Indicator 7: access to drinking water. 

Buenos Aires received a BCI score of 6.5, because 65 percent of the city’s population had 

potable water access (The World Bank “Argentina Environmental Assessment” 2008). 

There were no data available for São Paulo’s drinking water access. Indicator 8: access to 

sanitation was also available for Buenos Aires with a 33 percent population access rate, 

resulting in a 3.3 BCI score (The World Bank 2014). São Paulo’s information was 

lacking, providing more of a financial view of the costs of implementing projects. 

Indicator 13: wastewater treatment energy efficiency received a score of 0, because it is a 

qualitative assessment and resulted in no information available in any of the documents. 

For Indicator 19: climate adaptation, World Bank documents had limited information 

available on measures to adapt to climate change. Buenos Aires documents addressed it 

briefly, resulting in a score of 1, but there was no evidence of climate change measures in 

the São Paulo documents, so it received a zero. Based on further qualitative assessments, 

Indicator 21: climate robust buildings, Indicator 22: management and action plans, 

Indicator 24: water efficiency measures, and Indicator 25: attractiveness results showed 

that there was no information available in either of the two cities for any of these 

indicators, so they received scores of 0. I then aggregated and averaged the BCI scores I 

could find data for, resulting in final scores of 1.54 for Buenos Aires and 0 for São Paulo. 

The majority of data in Table 11 show that there was hardly any information 

available in these official World Bank reports on indicators for water management. The 

World Bank reports were especially lacking in quantitative information, which 

determined more than half of the CBF indicators. The background information provided 
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in these documents about Buenos Aires and São Paulo was generally cursory and did not 

include specific data required to calculate individual indicators.  

Because there were so few data available for these indicators, the World Bank 

documents prove to be lacking in the amount of information provided. The focus of the 

reports was much more monetarily based, even when providing background and context 

for both of these cities. World Bank progress reports that are done during later stages of 

project implementation are showing that lots of progress is being made in these cities. 

However, if there is no baseline data or a variety of information available at the initiation 

of these projects, then it becomes extraordinarily difficult to determine if progress has 

indeed been made. This issue becomes even more convoluted when the type of data used 

for progress reports reveals that only monetary progress is being assessed. Since data for 

the City Blueprint Framework indicators was almost completely absent in World Bank 

documents, it is clear that these World Bank assessments are not sufficient to determine 

progress and sustainability in water management projects.    
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Chapter 6 

Discussion 

 

6.1.    Applicability of City Blueprint Framework in Latin America 

The World Bank results and the City Blueprint Framework results appear to differ 

greatly. While the World Bank indicates it is making progress in its technical reports (or 

does not report anything), the City Blueprint Framework and other outside sources of 

analyses on Buenos Aires and São Paulo show these cities are still ranked low on 

sustainability, and perhaps no water management changes have been made. If the only 

information available on the IWRM of these cities was based on the World Bank 

documents, it could be assumed that improvements were happening, even if funding was 

slow. Now that the City Blueprint Framework assessments are finalized, the picture of 

these cities becomes much more complete. While access to drinking water and sanitation 

scores are high for both Buenos Aires and São Paulo, groundwater quality and water 

system leakages are scored incredibly low. Wastewater treatment practices are virtually 

nonexistent, and governance factors are almost completely absent from both cities. Once 

specific indicators of sustainability are analyzed with more scrutiny, it is clear that the 

World Bank is not providing holistic-enough results. What is also clear is that the City 

Blueprint Framework served as an effective tool to analyze a variety of water 

management factors for Integrated Water Resources Management.  

 One central focus of this research was to assess whether the City Blueprint 

Framework was appropriate for Latin America. The answer to that becomes complex, 

because there are many factors determining its success. A key factor that would 
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determine CBF success anywhere is the amount of available data. If we consider the 

cities assessed here—Buenos Aires and São Paulo—and compare them with other cities 

in Latin America, they are considered mega-cities (Jordán, et al. 2010). If cities of this 

size and scale do not have many publicly available resources through national and local 

information, then it would be extremely difficult to find data for cities elsewhere in Latin 

America that are much smaller in size. In this way, the CBF is difficult to apply to cities 

with little to no publicly available information. More specifically, after taking time to 

find the data and calculate each indicator, I would conclude that the CBF was definitely 

not a quick first pass assessment of each city’s viability for IWRM. Because it is so 

comprehensive in its analyses and relies on publicly available data, the CBF took about a 

month to complete. 

Conversely, I was still able to find some sort of data on every indicator, whether 

or not these cities were implementing specific practices, such as Indicators 10 – 12: 

nutrient recovery, energy recovery, and sewage sludge recycling. These data showed that 

Buenos Aires and São Paulo were not employing any of these sustainable practices, but 

that they were perhaps on the horizon in the future for sustainable IWRM. The answer to 

the main research question, then, is yes, we can use the City Blueprint Framework, but 

with some caveats. In any case, the results from this water management assessment tool 

show the pressing need to understand and analyze specific water resources management 

practices in Latin America.  
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6.2. Contribution to Greater Literature  

By comparing the City Blueprint Framework results from Buenos Aires and São Paulo to 

other cities analyzed by CBF authors in Table 12, an even stronger depiction of this 

research project is established. These three additional cities were chosen for comparison 

for two reasons. First, Ho Chi Minh City and Istanbul were chosen because they are 

developing and transitioning cities, respectively, providing apt comparisons across the 

world that may be in similar transitional states. Amsterdam was chosen because it is one 

of the highest-scoring cities analyzed by the CBF, providing a contrasting city. Second, 

these cities were the only cities with analytical reports written about each of them 

individually, and providing scores for each indicator.  

Ho Chi Minh City, Amsterdam, and Istanbul results were all published prior to 

the modified City Blueprint Framework that was published in late 2015, so some 

indicators have been modified and were either classified differently or not included in the 

prior version (Van Leeuwen, et al. “Challenges of Water Governance” 2015; Van 

Leeuwen and Sjerps “Amsterdam” 2015; Van Leeuwen and Sjerps “Istanbul” 2015). 

Italicized indicators are indicators from the old City Blueprint Framework that were 

slightly modified in the new CBF. Highlighted indicators are indicators that have 

essentially stayed the same throughout the CBF transition. Indicators that do not have a 

score for Ho Chi Minh City, Amsterdam, and Istanbul are completely new indicators 

either modified significantly from old indicators, or changed entirely. These scores are 

not available for cities assessed using the old CBF.  
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 Buenos 
Aires, 

Argentina 

São Paulo, 
Brazil 

Ho Chi Minh 
City, Vietnam 

Amsterdam, 
Netherlands  

Istanbul, 
Turkey 

Indicator  BCI Score BCI Score BCI Score  BCI Score BCI Score 
1. Secondary wastewater 
treatment (WWT) 

1.0 1.36 -- -- -- 

2. Tertiary wastewater 
treatment (WWT) 

0 0 -- -- -- 

3. Ground-water quality 4.7 0.7 2.0 6.1 4.0 
4. Solid waste collected 1.503 2.518 -- -- -- 

5. Solid waste recycled 1.67 0.36 -- -- -- 
6. Solid waste energy 
recovered 

0 0 -- -- -- 

7. Access to drinking 
water 
(Sufficient to drink) 

10 9.92 8.4 10 10 

8. Access to sanitation 
(Safe sanitation) 

9.93 9.91 1.2 10 9.5 

9. Drinking water 
quality 
(Surface water quality) 

5.60 5.62 3.0 7.3 5.8 

10. Nutrient recovery 0 0 0 10 0 
11. Energy recovery 0 0 0 10 1.0 
12. Sewage sludge 
recycling 

0 0 0 10 0 

13. WWT energy 
efficiency 
(Energy efficiency) 

6.0 4.0 5.0 10 5.0 

14. Storm-water 
separation 
(Infrastructure 
separation) 

1.054 0 0.1 8.3 7.0 

15. Average age sewer 0 0 8.5 7.2 5.0 
16. Water system 
leakages 

1.8 3.84 5.9 9.5 7.6 

17. Operation cost 
recovery 

1.144 5.522 -- -- -- 

18. Green space 4.875 6.469 -- -- -- 
19. Climate adaptation 
(Adaptation strategies) 

6.5 6.0 7.0 10 4.0 

20. Drinking water 
consumption 

0.9847 8.402 9.3 9.8 8.9 

21. Climate-robust 
buildings 

8.0 4.0 7.0 7.0 3.0 

22. Management and 
action plans 

0 4.0 7.0 7.0 5.0 

23. Public participation 0 1.849 0.3 7.7 0.5 
24. Water efficiency 
measures 

0 1 4.0 10 5.0 

25. Attractiveness 0 0.5 8.0 9.0 7.0 
TOTAL BCI SCORE 2.59 3.04 5.4 8.0 5.3 

 
Table 12. City Blueprint Framework Results for five cities. Adapted from data in Van 
Leeuwen, et al. “Challenges of Water Governance” 2015; Van Leeuwen and Sjerps 
“Amsterdam” 2015; Van Leeuwen and Sjerps “Istanbul” 2015.  
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In comparing the five cities, it is clear that both Buenos Aires and São Paulo rank 

significantly lower than the three other cities. Amsterdam not only ranks among the top 

cities in this comparison, but in the comparison between the forty-four other cities 

analyzed by CBF authors (Van Leeuwen, et al. 2015, “City Blueprints: Baseline 

Assessments”). Amsterdam, then, can serve as a point of comparison for the highest 

ranked city examined under the CBF, or a resource-efficient and adaptive city, ranked 

between 6 and 8 on the BCI (Koop and Van Leeuwen 2016). A city with a BCI of 8 

frequently employs wastewater treatment techniques for energy and nutrient recovery, 

solid waste recycling, reduction of water consumption, urban planning climate 

adaptation, integrative and long-term planning, public participation, and sustainability 

initiatives. It is important to note that none of the cities authors examined fall in the 

“water-wise cities” category with a BCI of 8-10 (Koop and Van Leeuwen 2016). 

Conversely, cities that receive a BCI score between 2 and 4 are considered 

wasteful cities in the context of the sustainability of IWRM in cities. In cities like Buenos 

Aires and São Paulo, basic water services are frequently unmet; wastewater treatment is 

carried out only on small scales and often poorly covered; environmental awareness is 

low, resulting in high water consumption; infrastructure maintenance is lacking, 

producing high amounts of infrastructure leakages; solid waste and landfill dumping are 

high; and there are few preventative governance measures or community involvement 

(Koop and Van Leeuwen 2016).  

Ho Chi Minh City and Istanbul are developing and transition cities, both scoring 

relatively low on the BCI scale. Cities with low BCI scores, or scores low for IWRM, 

typically experience increased levels of environmental, social, and/or financial pressures 
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(Koop and Van Leeuwen 2015, “Application of the Improved CBF”). Individual BCI 

scores indicate staggeringly low numbers related to environmental protection and basic 

water services, with less than 30 percent secondary wastewater treatment coverage (Koop 

and Van Leeuwen 2015, “Application of the Improved CBF”).  

 Below are multiple small tables (Table 13) of all 45 cities that have been assessed 

by City Blueprint Framework authors (Van Leeuwen, et al. “City Blueprints” 2015). 

These were organized by global region. As is very clear, most CBF cities analyzed were 

in Europe, specifically Northwestern Europe and East-Central Europe.   
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East-Central Europe 
City BCI 

Score 
Athens (Greece) 6.4 

Bologna (Italy)  6.3 

Bucharest (Romania)  5.2 

Budapest (Hungary) 6.9 

Galati (Romania) 5.5 

Genova (Italy)  5.7 

Ljubljana (Slovenia)  7.0 

Lodz (Poland)  6.7 

Malta (Malta)  4.9 

Reggio Emilia (Italy)  6.6 

Varna (Bulgaria) 5.3 

Wroclaw (Poland)  6.1 

 
 

Middle East 
Ankara (Turkey) 6.0 

Istanbul (Turkey) 5.3 

Jerusalem (Israel)  7.6 

 
 
 
 
 
 
 
 
 
 
 
 

Western Europe 
City BCI 

Score 
Algarve 
(Portugal)  

6.1 

Manresa 
(Spain)  

6.6 

Zaragoza 
(Spain) 

6.6 

 
 

South America 
Belém 
(Brazil) 

3.6 

 
 

North America 
New York 
(USA)  

7.5 

 
 

Asia 
Ho Chi Minh 
City (Vietnam)  

5.4 

 
 

Africa 
Dar es Salaam 
(Tanzania)  

4.1 

Kilamba Kiaxi 
(Angola)  

3.5 

 
 

Australia 
Melbourne 
(Australia) 

7.0 

 
 
 
 
 
  

Northwestern Europe 
City BCI 

Score 
Amsterdam (The 
Netherlands) 

8.0 

Berlin 
(Germany) 

7.8 

Copenhagen 
(Denmark)  

7.0 

Dordrecht (The 
Netherlands) 

7.5 

Eindhoven (The 
Netherlands)  

6.4 

Eslöv (Sweden)  7.4 

Hamburg 
(Germany)  

7.6 

Helsingborg 
(Sweden) 

8.5 

Helsinki 
(Finland)  

7.9 

Kristianstad 
(Sweden) 

8.0 

London (UK) 7.1 

Lyon (France)  7.2 

Maastricht (The 
Netherlands) 

6.9 

Malmö 
(Sweden) 

8.0 

Nieuwegein 
(The 
Netherlands)  

6.3 

Oslo (Norway) 7.4 

Reykjavic 
(Iceland)  

7.0 

Rotterdam (The 
Netherlands) 

7.0 

Scotland (UK)  6.6 

Stockholm 
(Sweden)  

7.7 

Venlo (The 
Netherlands)  

6.2 

Table 13. All Blue City Indicator scores from cities assessed using the City Blueprint 
Framework. Adapted from Van Leeuwen, et al. “City Blueprints” 2015. 
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The importance of comparing BCI scores of cities comes down to creating city-

learning alliances between cities to “improve awareness, communication, community 

involvement, governance, and accelerate the transition towards water wise cities” (Koop 

and Van Leeuwen 2015, “Application of the Improved CBF”). By creating awareness of 

methods that improve water management, cities are able to evaluate and compare their 

own management systems to cities with higher BCI scores, and then implement 

sustainable strategies for IWRM.  

 Authors of the Blue City Framework identify the ongoing need to not only share 

information among cities, but to expand their assessments beyond the cities mostly 

central to Europe (Koop and Van Leeuwen 2015, “Application of the Improved CBF”). 

As there are many challenges to creating adaptive, sustainable urban IWRM in cities, it is 

first important to understand a baseline assessment of current IWRM practices. 

Therefore, it is vital for more assessments to be done in cities across the world, especially 

developing cities that are most vulnerable to issues related to climate change and 

environmental degradation, such as Buenos Aires and São Paulo. 

 

6.3.    Critical Evaluation of City Blueprint Framework 

The City Blueprint Framework was evaluated based on executing the CBF, preexisting 

gaps in natural resources management frameworks, opportunities to improve the CBF, 

and possible biases of the CBF. In analyzing each indicator for the CBF, some were 

easier to assess than others, and most of that information was based on availability of 

resources at the local and national level. Other limitations addressed here include social 

factors that are missing from other preexisting natural resources management 
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frameworks, and potential biases of the CBF. Addressing these gaps and incorporating 

social analyses into water management frameworks are important for understanding how 

to shape future assessments.  

Many of the Blue City Indicators proved very difficult to determine through the 

resources provided by the authors of the City Blueprint Framework (Van Leeuwen, et al. 

2015). Many indicators were based on quantitative information that was incredibly 

difficult to attain and would most likely be suitable for city managers that have direct 

access to that data. Because much of these data were collected by outside the researchers 

and were not publicly available, this City Blueprint Framework tool becomes somewhat 

undermined in terms of its original intent to be done as a quick first pass that can be 

answered by local officials. Seeing how the CBF is a first-pass assessment tool to 

determine the sustainability for IWRM analyses later, however, it is useful for city- or 

municipal-level stakeholders.  

 Theoretically, the City Blueprint Framework excludes social factors affecting 

water management. Issues such as environmental justice and gender representation in 

natural resources management are important to address in frameworks that will affect 

how water resources are managed in cities. The United States Environmental Protection 

Agency currently defines environmental justice as “the fair treatment and meaningful 

involvement of all people regardless of race, color, national origin, or income with 

respect to the development, implementation, and enforcement of environmental laws, 

regulations, and policies” (Environmental Justice, 2015). Scale of governance is 

important in environmental policy, as it can frequently cause disparities in power 

distribution, but also create issues where large-scale federal governance does not have 
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positive consequences on state regulatory implementation (Konisky, 2009). The CBF 

could incorporate a rescaling of governance to assess distribution of power to local 

communities to make management decisions (Cohen and McCarthy, 2015). Looking at 

governance scales allows for the analysis of power distribution and effective water 

management decisions.  

 Addressing gender representation in water resources management is important for 

determining stakeholder engagement and representation in IWRM practices. By including 

women in water resources strategies, both water management and gender identities can 

be shaped to be more inclusive and liberating (O’Reilly, 2006; Reed and Christie, 2008). 

Planners, policy makers, and development workers need to enhance their understanding 

of shifting, subjective gender roles in natural resources management, incorporating 

decision-making, access to resources, division of labor, and traditional practices and 

knowledge in order to create a sustainable system of resource consumption (Upadhyay, 

2005). Gender inclusion methods in water management may not be straightforward 

processes, but will have lasting effects on water policies, especially if they utilize a 

variety of resource management methods and involve many stakeholders (Reed and 

Christie, 2008).  

 Both environmental justice and gender representation would be valuable issues to 

assess as indicators for sustainable Integrated Water Resources Management in future 

versions of the City Blueprint Framework. Further resources to address capacities of 

developing cities, specifically in Latin America, would be important to improve in order 

to confront the lack of publicly available data. 
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 It is also important to examine the CBF’s potential biases. First, because authors 

are both based in Europe and doing most CBF analyses in European cities, there is an 

inherent bias to geographical preference. As authors’ main foci were prejudiced towards 

Europe, not only were more cities analyzed in that area, but those cities also received the 

highest scores reported. It is unclear whether this has to do with those cities being mostly 

developed and therefore receiving higher scores as a result of resources and 

infrastructure, or if the authors did have an inherent bias to rank European cities higher. 

As these European cities seemed to be starting points for the relatively new CBF and 

authors have already addressed their geographical bias towards Europe, future analyses 

should not be concentrated in Europe to fully determine potential biases.  

 The second potential bias is between national- versus local-level data. CBF 

authors reported that some of their cities required national-level data, resulting in some 

inflated BCI scores. While this may be true for some European cities with a variety of 

economic variance, this may not be true for megacities in Latin America like Buenos 

Aires and São Paulo. Large, more developed cities typically have much higher scores 

than smaller, developing cities. And although Buenos Aires and São Paulo are not 

considered “developed,” they have many more resources and infrastructure development 

than most smaller cities in Latin America. These cities are essentially defining their 

whole countries with potentially elevating CBF scores. Using national-level data in these 

cases might skew the data in the opposite direction as what authors experienced in 

European cities. It is important to look at the comparison of developed versus developing 

cities, especially in the context of megacities and Latin America. Lastly, the CBF 

indicators do not appear to be weighted in any level of importance. As water management 
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differs greatly across geographic regions, it is necessary to examine the importance of 

different factors that define CBF indicators. By authors not weighting the indicators, they 

are making an assumption of a location’s hierarchy of needs when it comes to water 

management.  

 

6.4.    Limitations of Study 

 Some limitations of this thesis include the absence of site visits and interviews in 

Latin America. Visiting both of these cities would have benefited my findings to examine 

what is really occurring on the ground with the World Bank projects. With time 

constraints and funding limitations, I was simply unable to incorporate fieldwork into this 

analysis. Another limitation was the qualitative indicators of the City Blueprint 

Framework, as all of the information on the two cities was either in Spanish or 

Portuguese. I used my current knowledge of both languages to assess the availability of 

documents, but my assessment was somewhat hindered by my lack of fluency in both 

languages. 

 My use of the CBF was limited for reasons of access to data and lack of 

fieldwork. If I were to assess these World Bank projects and use the CBF again, I would 

go to both cities and directly contact city officials. With access to local knowledge on 

these projects and more data, I believe the CBF assessment would have been completed 

in a much timelier manner. If that were the case, then I could have also conducted 

interviews surrounding public perception or participation related to the specific World 

Bank projects and urban water management in Buenos Aires and São Paulo.  
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Appendix  
City Blueprint Framework Calculations for Case Study Cities  

 
 Buenos Aires, Argentina São Paulo, Brazil 

Indicator  Calculation Data Point Blue City 
Index (BCI) 
Ranking 

Calculation Data Point Blue City 
Index (BCI) 
Ranking 

1. Secondary 
wastewater 
treatment 
(WWT) 

Indicator 1 = 
X/10 
[10%] / 10 = 
1.0 BCI score 
 

10 percent  
treated via 
secondary WWT 

1.0 Indicator 1 = 
X/10 
.68 (secondary 
level) * 20 
(total treated) = 
13.6 percent 
[13.6%] / 10 = 
1.36 BCI score 

13.6 percent  
treated via 
secondary WWT 

1.36 

2. Tertiary 
wastewater 
treatment 
(WWT) 

Indicator 2 = 
X/10 
0/10 = 0 BCI 
score 
 

0 percent  
treated via 
secondary WWT 

0 Indicator 2 = 
X/10 
0/10 = 0 BCI 
score 
 

0 percent  
treated via 
secondary WWT 

0 

3. Ground-
water quality 

Indicator 3 =            
X / (X+Y) * 10 
(47/(47+53))*1
0 = 4.7 
 

Good status 
samples: 47% 
Poor status 
samples: 53% 

4.7 Indicator 3 =            
X / (X+Y) * 10 
(7/(7+93)) *10 = 
0.7  
 

Good status 
samples: 7% 
Poor status 
samples: 93% 

0.7 

4. Solid 
waste 
collected 

Indicator 4 = [ 
1 – 
(𝑿−𝟏𝟑𝟔.𝟒)/(𝟔
𝟖𝟗.𝟐−𝟏𝟑𝟔.𝟒)] 
* 10 
[1-((606.1-
136.4)/ (689.2-
136.4))]*10 = 
1.503 

606.1 
kg/capita/year 

1.503 Indicator 4 = [ 
1 – 
(𝑿−𝟏𝟑𝟔.𝟒)/(𝟔𝟖
𝟗.𝟐−𝟏𝟑𝟔.𝟒)] * 
10 
[1-((550-136.4)/ 
(689.2-
136.4))]*10 = 
2.518 

550 
kg/capita/year 

2.518 

5. Solid 
waste 
recycled 

Indicator 5 =            
(% 𝐫𝐞𝐜𝐲𝐜𝐥𝐞𝐝 / 
𝟏𝟎𝟎 − % 
𝐞𝐧𝐞𝐫𝐠𝐲 
𝐫𝐞𝐜𝐨𝐯𝐞𝐫𝐲 
𝐢𝐧𝐜𝐢𝐧𝐞𝐫𝐚𝐭𝐢𝐨𝐧)
*10 
(16.7/(100-
0))*10 = 1.67 

16.7 percent 1.67 Indicator 5 =            
(% 𝐫𝐞𝐜𝐲𝐜𝐥𝐞𝐝 / 
𝟏𝟎𝟎 − % 
𝐞𝐧𝐞𝐫𝐠𝐲 
𝐫𝐞𝐜𝐨𝐯𝐞𝐫𝐲 
𝐢𝐧𝐜𝐢𝐧𝐞𝐫𝐚𝐭𝐢𝐨𝐧)*
10 
(3.6/(100-0))*10 
= 0.36 

3.6 percent 0.36 

6. Solid 
waste energy 
recovered 

Indicator 6 = 
(%𝐞𝐧𝐞𝐫𝐠𝐲 
𝐫𝐞𝐜𝐨𝐯𝐞𝐫�� 
𝐢𝐧𝐜𝐢𝐧𝐞𝐫𝐚𝐭𝐢𝐨𝐧
/  𝟏𝟎𝟎  − % 
𝐫𝐞𝐜𝐲𝐜𝐥𝐞𝐝)*10 
(0/(100-3))*10 
= 0 

0 percent 0 Indicator 6 = 
(%𝐞𝐧𝐞𝐫𝐠𝐲 
𝐫𝐞𝐜𝐨𝐯𝐞𝐫𝐲 
𝐢𝐧𝐜𝐢𝐧𝐞𝐫𝐚𝐭𝐢𝐨𝐧/  
𝟏𝟎𝟎  − % 
𝐫𝐞𝐜𝐲𝐜𝐥𝐞𝐝)*10 
(0/(100-3))*10 = 
0 

0 percent 0 

7. Access to 
drinking 
water 

Indicator 7 = 
𝐗/𝟏𝟎  
100/10 = 10 

100 percent 10 Indicator 7 = 
𝐗/𝟏𝟎  
99.2/10 = 9.92 

99.2 percent 9.92 
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Appendix Continued 
City Blueprint Framework Calculations for Case Study Cities 

 
 Buenos Aires, Argentina São Paulo, Brazil 

Indicator  Calculation Data Point Blue City 
Index (BCI) 
Ranking 

Calculation Data Point Blue City 
Index (BCI) 
Ranking 

8. Access to 
sanitation 

Indicator 8 = 
𝐗/𝟏𝟎  
99.3/10  =  
9.93 

99.3 percent 9.93 Indicator 8 = 
𝐗/𝟏𝟎  
99.1/10 = 9.91 

99.1 percent 9.91 

9. Drinking 
water quality 

Indicator 
9=(𝐗/Y)*10 
(65.5/117)*10 
= 5.60 

65.5 of 117 
total samples 
meeting 
standards 

5.60 Indicator 
9=(𝐗/Y)*10 
(155/276)*10 = 
5.62 
 

155 of 276 
total samples 
meeting 
standards 

5.62 

10. Nutrient 
recovery 

Indicator 10 = 
(𝑨/𝑩) * (% 
𝐬𝐞𝐜𝐨𝐧𝐝𝐚𝐫𝐲 
𝐖𝐖��  
𝐜𝐨𝐯𝐞𝐫𝐚𝐠𝐞/100
) * 10  

0 nutrient 
recovering 
techniques 

0 Indicator 10 = 
(𝑨/𝑩) * (% 
𝐬𝐞𝐜𝐨𝐧𝐝𝐚𝐫𝐲 
𝐖𝐖𝐓 
𝐜𝐨𝐯𝐞𝐫𝐚𝐠𝐞/100) 
* 10 

0 nutrient 
recovering 
techniques 

0 

11. Energy 
recovery 

Indicator 11 = 
(C/D) * (% 
𝐬𝐞𝐜𝐨𝐧𝐝𝐚𝐫𝐲 
𝐖𝐖𝐓 
𝐜𝐨𝐯𝐞𝐫𝐚𝐠𝐞/100
) * 10  

0 energy 
recovery from 
WWT  

0 Indicator 11 = 
(C/D) * (% 
𝐬𝐞𝐜𝐨𝐧𝐝𝐚𝐫𝐲 
𝐖𝐖𝐓 
𝐜𝐨𝐯𝐞𝐫𝐚𝐠𝐞/100) 
* 10 

0 energy 
recovery from 
WWT 

0 

12. Sewage 
sludge 
recycling 

Indicator 12 = 
((𝑪+𝑫)/𝑨) * 
(% 
𝐬𝐞𝐜𝐨𝐧𝐝𝐚𝐫𝐲 
𝐖𝐖𝐓 
𝐜𝐨𝐯𝐞𝐫𝐚𝐠𝐞/100
) * 10 

0 sewage sludge 
recycled or re-
used 

0 Indicator 12 = 
((𝑪+𝑫)/𝑨) * (% 
𝐬𝐞𝐜𝐨𝐧𝐝𝐚𝐫𝐲 
𝐖𝐖𝐓 
𝐜𝐨𝐯𝐞𝐫𝐚𝐠𝐞/100) 
* 10 

0 sewage sludge 
recycled or re-
used 

0 

 
14. Storm-
water 
separation 

 
Indicator 14 = 
((𝑩+𝑪)/(𝑨+𝑩+
𝑪))*10 
 
((1400+0)/(11,
878+1400+0))*
10 = 1.054 
 

11,878 km sewer 
network 
1,400 km 
stormwater 
sewers 
0 km sanitary 
sewers  

1.054  
Indicator 14 = 
((𝑩+𝑪)/(𝑨+𝑩+𝑪
))*10 
 
((0+0)/(42,921+
0+0))*10 = 0 

42,921 km of 
sewer network 
0 km stormwater 
sewers 
0 km sanitary 
sewers  

0 

15. Average 
age sewer 

Indicator 15 = 
((𝟔𝟎−𝑿)/(𝟔𝟎−
𝟏𝟎))*10 
((60-97)/(60-
10))*10 = -7.4, 
so 0 

97 years old 0 Indicator 15 = 
((𝟔𝟎−𝑿)/(𝟔𝟎−𝟏𝟎))
*10 
((60-76)/(60-
10))*10 = -3.2, 
so 0 

76 years old 0 
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Appendix Continued 

City Blueprint Framework Calculations for Case Study Cities 
 

 Buenos Aires, Argentina São Paulo, Brazil 

Indicator  Calculation Data Point Blue City Index 
(BCI) Ranking 

Calculation Data Point Blue City 
Index (BCI) 
Ranking 

16. Water 
system 
leakages 

Indicator 16 = 
((𝟓𝟎−𝐗)/(𝟓𝟎−
𝟎))*10 
((50-41)/(50-
0))*10 = 1.8 

41 percent 1.8 Indicator 16 
= 
((𝟓𝟎−𝐗)/(𝟓𝟎
−𝟎))*10 
((50-30.8)/(50-
0))*10 = 3.84 

30.8 percent 3.84 

17. 
Operation 
cost recovery 

I𝐧𝐝𝐢𝐜𝐚𝐭𝐨𝐫 𝟏𝟕  
= 
((𝐗−𝟎.𝟑𝟑)/(𝟐.
𝟑𝟒− 𝟎.𝟑𝟑)) *  
𝟏𝟎  
((0.56-
.33)/(2.34-
.33))*10 = 
1.144 

56 percent 
operating costs 
recovered 

1.144 I𝐧𝐝𝐢𝐜𝐚𝐭𝐨𝐫 𝟏𝟕 = 
((𝐗−𝟎.𝟑𝟑)/(𝟐.𝟑
𝟒− 𝟎.𝟑𝟑)) * 𝟏𝟎 
((1.44-
.33)/(2.34-
.33))*10 = 
5.522 

144 percent 
operating costs 
recovered 

5.522 

18. Green 
space 

Indicator 18 = 
((𝑿−𝟏𝟔)/(𝟒𝟖−
𝟏𝟔))*10 
 
((31.6-16)/(48-
16))*10 = 
4.875 

31.6 percent 
covering of soil 
(Metro area) 

4.875 Indicator 18 = 
((𝑿−𝟏𝟔)/(𝟒𝟖−
𝟏𝟔))*10 
 
((36.7-16)/(48-
16))*10 = 
6.469 

36.7 percent 
covering of soil 
(Metro area) 

6.469 

20. Drinking 
water 
consumption 

Indicator 20 = 
[ 1 – 
((𝑿−𝟒𝟓.𝟐)/(𝟐
𝟔𝟔−𝟒𝟓.𝟐))] * 
10 
 
[1-((244.258-
45.2)/(266-
45.2))]*10 = 
0.9847 

244.258 
m3/person/year 

0.9847 Indicator 20 
= [ 1 – 
((𝑿−𝟒𝟓.𝟐)/(
𝟐𝟔𝟔−𝟒𝟓.𝟐))] 
* 10 
 
[1-((80.483-
45.2)/(266-
45.2))]*10 = 
8.402  

80.483 
m3/person/year 

8.402 
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Appendix Continued 
City Blueprint Framework Calculations for Case Study Cities 

 
 Buenos Aires, Argentina São Paulo, Brazil 

Indicator  Calculation Data Point Blue City Index 
(BCI) Ranking 

Calculation Data Point Blue City 
Index (BCI) 
Ranking 

23. Public 
participation 

Y = Rule of 
law score 
 
X = 0.6573*Y 
– 22.278  
 
Indicator 23 = 
((𝐗−𝟓)/(𝟓𝟑−𝟓
)) * 10 
 
Rule of law 
score: 18.27 
X= 
(0.6573*18.27) - 
22.278 = -
10.269129 
*So here, scored 
below 5%, so set 
at 5%, resulting 
in an BCI score 
of 0 
 
((-10.269129-5)/      
(53-5))*10 = -
3.1811 à so 0 

18.27  
Rule of Law 
score 

0 Y = Rule of law 
score 
 
X = 0.6573*Y – 
22.278  
 
Indicator 23 = 
((𝐗−𝟓)/(𝟓𝟑−𝟓)
) * 10 
 
Rule of law 
score: 55.29 
X= 
(0.6573*55.29) 
- 22.278 = 
13.8735 
 
((13.8735-
5)/(53-5))*10 = 
1.849 
 

55.29 
Rule of Law 
score 

1.849 
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