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 Background: The current volume, velocity and variety of open data allows agility and 
lower costs when studying or researching several elements around the theme of city 

development. The main objective of this research is to examine the sustainability 

performance of Brazilian cities using open data. We used ‘hard’ indicators – statistical 

measures – derived from open data to verify how it might be possible to assess 

sustainability performance exclusively using secondary data. Open data collected from 

21 municipalities was clustered according to the categories: natural environment – 
ecology and pollution, and built environment – location, design efficiency. The data 

were parameterized by the number of inhabitants in each municipality to obtain 

comparable values between municipalities with different sizes and then a linear 
interpolation was carried out to obtain normalized scores. As a preliminary study on the 

use of open data to assess the sustainability of cities, the results are significant in the 

context studied due the use of data on aspects with a high impact on sustainability 
issues in Brazil. The study also revealed that the volume and variety of data allows for 

analysis of the key measures of sustainability 
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INTRODUCTION 

 

 This study is part of a project funded by the 

Brazilian government. The project proposes the 

development of a model based on the Generic 

Capital System (GCS) for knowledge-based 

development of Brazilian cities (Carrillo, 2002; 

Fachinelli et al. 2014a). This research is an 

exploratory study, whose results are still partial 

focuses on the sustainability dimension associated 

with a GCS model of Brazilian cities. In this stage of 

the study, we use ‘hard’ indicators – statistical 

measures – derived from open data to verify how it is 

possible to evaluate sustainability performance 

exclusively using secondary data. The open data 

movement is concerned with public accessible data 

and statistics from governments, statistical institutes 

and other organizations (Hienert, 2011). The fast 

production of large-scale data underlies the 

phenomenon known as big data, which describes 

data sets whose size is beyond the ability to capture, 

store, manage and analyze using typical database 

software tools (Manyika et al. 2011). Big data has 

the potential to be different from other times once it 

presents the possibility of analyzing data in its 

original, unstructured form. It also has the potential 

to allow analysis not only of what has happened in 

the past, but of what might happen around the world, 

and in great detail (Mineli et al., 2013). This change 

not only involves the amount of data but also the 

frequency which the data arrives, the diversity of 

sources from which it comes and its availability 

(Betser et al. 2013). The big data phenomenon has 

been studied in the context of cities from the 

perspective of data generation from digital devices 

and infrastructure. Some studies also indicate that big 

data enables real-time analysis of city life, new forms 

of urban governance, and provides the raw material 

to achieve sustainable, competitive cities that are 

efficient, productive, open and transparent. 

 The United Nations (UN) goes further and links 

big data to development. In 2012, through the Global 

Pulse, the UN published the White Paper entitled Big 

Data for Development: Challenges & Opportunities. 

The paper suggested that, for data to be transformed 

into useful information, techniques were required to 

reveal trends and patterns between sets of extremely 

large socioeconomic data. The Global Pulse is a UN 

initiative launched by the Secretary-General in 2009 

to harness innovations in digital data, fast data 

collection and analysis to help decision-makers and 

to understand how crises have an impact on 

vulnerable populations. It acts as a laboratory for 

innovation, gathering together experts from within 

and outside the UN to take advantage of the new 

digital data world and producing real-time analysis 
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for global development. New insights extracted from 

data mining should complement official statistics, 

research data and information generated by early 

warning systems by adding depth and nuances of 

human behavior and social experience (Global Pulse, 

2012). Nevertheless, the movement of open data can 

also generate detailed information that can be 

valuable in specific contexts. Each country, each 

state and each city can benefit from specific 

indicators generated through unique combination of 

the data. Therefore, to turn imperfect, unstructured 

and often complex data into useful information, and 

reveal trends and internal correlations that would 

otherwise remain unknown requires elaboration. 

There are high expectations for the application of 

these approaches to development, but experience, 

expertise and refinement of analytical capacity are 

required. The use of open data or the search for data 

from original sources, by researchers can be 

understood in the distinction between the use of 

primary data and secondary data. Primary data is 

collected by researchers to solve a research problem. 

However, in general, collecting primary data is 

difficult, the cost is relatively high and the work 

takes time. On the other hand, researchers obtain 

exactly what they want and can be assured that the 

data is up-to-date. In this situation, the researcher 

must be very involved in the data collection process 

(Malhotra, 2010; Hair et al. 2010). Secondary data 

has already been collected for another purpose, 

which lowers the cost considerably and involves 

shorter periods of time. The disadvantage of 

secondary data lies in the possibility of its being 

outdated, unreliable or not adequate for the purpose 

of the study. Searching open databases, when the 

databases are official and reliable sources, can 

minimize the disadvantages of the use of secondary 

data. 

 In this respect, the volume, velocity and variety 

of data that characterize the big data phenomenon 

allows agility and lower costs when studying or 

researching several elements around the theme of 

city development. In this paper, we present the 

progress of one of the phases of our study on the 

adoption of capital systems for knowledge cities in 

Brazil, making advances in the aspect of 

sustainability not addressed in our previous studies 

(Fachinelli et al. 2014a; Fchinelli et al. 2014b). In 

this study, we attempt to associate open data 

available in Brazil with some sustainability 

indicators used by Dizdaroglu and Yigitcanlar (2014) 

and Yigitcanlar, Dur and Dizdaroglu (2015). The aim 

is to examine the sustainability performance of 

Brazilian cities using open data. The cities 

investigated were selected from those analyzed in a 

previous study on the relationship between the 

Human Development Index (HDI) and GCS 

(Fachinelli et al. 2014b). A score grade was 

developed based on the capital system categories 

and, from it we selected the cities that had joined the 

Sustainable Cities Program to comprise the research 

sample for the sustainability indicators. 

 

MATERIAL AND METHODS 

 

 The Sustainable Cities Program gathers a set of 

information to help governments and civil society 

promote sustainable development in municipalities. 

The program makes available an online platform, 

based on commitments made in a political pact 

signed by more than 650 municipalities, inspired by 

the sustainable development of Aalborg (Denmark). 

The platform includes data on the social, 

environmental, economic, political and cultural 

public management of municipalities. The project is 

supported by bodies such as Greenpeace, World 

Wild Found (WWF), New Cities Foundation, 

Sustainable Cities Canada, EcoCity Builders, and 

other national organizations. The municipal 

governments are the closest level of government to 

citizens and, therefore, can influence social and 

individual behaviors by creating a stimulating 

environment and supporting sustainability practices. 

Municipal management entities that adhere to the 

Sustainable Cities Program sign an agreement to 

confirm their commitment to sustainable 

development. In this way, the cities participating in 

the Sustainable Cities Program formally undertake to 

contribute to sustainability through a commitment to 

society. Cities that make this commitment provide 

their data in an open manner, following the pattern of 

the Open Knowledge Foundation (OKF). Open data 

can be freely used, reused and redistributed. In the 

case of the Sustainable Cities Program, data can 

eventually lead to the broad dissemination of actions 

related to the sustainability of municipalities. Based 

on the objectives proposed, we searched the public 

data available, especially those associated with the 

Sustainable City Program. Once the data was 

collected, the initial database was composed of more 

than 700 variables in 110 municipalities committed 

to the Sustainable Cities Program. Given the volume 

of data available on the platform, the criterion 

adopted to select the cities was the previous work of 

Fachinelli et al. (2014b), which compared the HDI of 

150 Brazilian municipalities associated with the 

capital system categories (Carrillo, 2002). The 

previous study suggested a new indicator: the 

predicted HDI for each city investigated. This new 

indicator can be understood as the measure of 

performance within the GCS, once the regression 

model is defined on the basis of the categories of 

capital systems for each city of the investigated 

sample. Figure 1 shows the relationship between 

HDI and population. The distribution indicates no 

relation between population size and HDI. HDI is 

influenced by factors beyond population size. 

 From the score generated in the earlier study, we 

identified 21 municipalities listed in the Sustainable 

Cities Program.  
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 A first analysis revealed that these municipalities 

had HDI classified as ‘High HDI’ when the indicator 

was above 0.75. Only one city had HDI considered 

moderate (0.666) as is demonstrated in Table 1. 

 

 
Fig. 1: 

 
Table 1: Predicted HDI and Population. 

City HDI Predicted HDI Population 

Assis 0,805 ,80015 95,444 

Bauru 0,801 ,80340 362,062 

Blumenau 0,806 ,80702 324,767 

Campinas 0,805 ,80638 1,100,970 

Florianópolis 0,847 ,84058 461,524 

Goiânia 0,799 ,80274 1,393,579 

Joinville 0,809 ,80773 546,981 

Maringá 0,808 ,81830 385,753 

Niterói 0,837 ,83669 491,807 

Porto Alegre 0,805 ,80946 1,409,351 

Ribeirão Preto 0,800 ,80293 604,682 

Rio de Janeiro 0,799 ,80088 6,429,923 

Santos 0,840 ,83934 419,400 

São Caetano do Sul 0,862 ,86491 156,362 

São Carlos 0,769 ,81027 221,936 

São José dos Campos 0,807 ,80770 628,580 

São Paulo 0,805 ,79915 11,446,275 

Sorocaba 0,798 ,80281 637,187 

Taubaté 0,800 ,80171 296,431 

Tucuruí 0,666 ,67659 100,651 

Vitória 0,845 ,84781 333,162 

 

 As we adopted the predicted HDI generated 

from the capital system as a criterion for selection of 

cities, the present study aimed to examine the 

sustainability performance of Brazilian cities using 

open data as well as look at the possibility of 

expanding predicted HDI to relate to sustainability 

indicators. Once the sample cities were selected, we 

identified available data for 21 selected cities to 

analyze sustainability analysis at the micro level. The 

study was guided by a set of indicators derived from 

the Micro-level Urban-Ecosystem Sustainability 

Index developed by Dizdaroglu and Yigitcanlar 

(2014). Open data collected from 21 municipalities 

was clustered according to the categories: natural 

environment – ecology and pollution, and built 

environment – location, design efficiency. The 

hydrology subcategory was not used in this study 

because the data collected to date does not produce 

consistent statistics (see Appendix A).  

 

RESULTS AND DISCUSSIONS 

 

Natural Environment Indicators: 

 Natural environment refers to the physical 

surroundings not significantly modified by human 

activity. The natural environment is related to natural 

resources that contribute to urban sustainability, and 

is comprises the subcategories of ecology and 

pollution (Dizdaroglu, Yigitcanlar, 2014). 

 

Ecology: 

 The subcategory of ecology involves urban 

habitat indicators, which investigate the quality of 

the environment, measured by the rate of green areas, 

and the microclimate, which investigates the effects 

of heat islands, impermeability of soils and other 

effects related to ecological impacts (Dizdaroglu, 

Yigitcanlar, 2014; Yigitcanlar et al. 2015) In open 

data related to urban habitat, data was located to 

show the amount of green area per inhabitant and the 

number of square kilometers (km²) for environmental 

conservation.  

 Both indicators related data from the population 

with conserved green areas. In relation to 

microclimate, data was located for the amount of 

deforested area in the municipalities; the amount of 

emitted gas transformed into CO2 and the number of 

deaths caused by social and environmental disasters.  
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 This data characterizes the effect of human 

activity on the natural environment, which has an 

impact on society. Table 1 shows the indicators and 

results of the linear interpolation of indicators 

developed with the Brazilian data. 

 

Pollution: 

 The subcategory of pollution involves 

stormwater, air and noise pollution. This category of 

indicators involves the changes caused by human 

activity in the natural environment, and the result is 

pollution (Dizdaroglu, Yigitcanlar, 2014). As 

pollution indicators, we sought data on the 

Sustainable Cities Program platform for the 

concentration average of CO (carbon monoxide), 

NO2 (nitrogen dioxide), O3 (ozone) and SO2 (sulfur 

dioxide), and for the pollution particulates PM10 and 

PM2.5. According to the Sustainable Cities Program 

settings, these indicators are elements of air 

pollution. Table 1 shows the indicators of the 

pollution subcategory and the results of the linear 

interpolation of indicators developed with open data. 

 

Built Environment Indicators: 

 The built environment category refers to the 

physical surroundings created by human activity and 

related infrastructure services. This category relates 

to human actions that contribute to urban 

sustainability and involves location, design and 

efficiency data (Dizdaroglu and Yigitcanlar, 2014). 

 

Location: 

 The location subcategory concerns the 

accessibility and use of land, as well as access to 

public transport and accessibility relating to the 

design of streets and pedestrian ways (Yigitcanlar et 

al. 2015) For this subcategory, we used data relating 

to the number of buses with accessibility for people 

with disabilities, the number of miles of permanent 

cycle lanes, the number of miles of exclusive bus 

lanes and the total amount of the budget (in real) 

allocated to public transport in the cities. In addition, 

this category also includes indicators for the number 

of deaths in traffic accidents, total deaths of cyclists, 

total deaths of car and truck occupants, total deaths 

of motorcycle riders, total of road deaths and the 

average congestion on weekdays, in kilometers, 

during peak times, as shown in Table 2. 

 

Design: 

 Dizdaroglu and Yigitcanlar (2014) defined the 

concept of design related to the implementation of 

passive solar principles and the implementation of 

subtropical landscape design principles within the 

existing parcel plan. However, in the case of the 

cities investigated, we decided to use more 

representative data for design of the Brazilian urban 

environment. The latest data indicates that 6% of the 

population, or 11,425,644, people live in substandard 

agglomerations. In Brazil, substandard agglomerate 

is a set of at least 51 housing units, which can be 

shacks, houses or other dwellings that are considered 

poor. These agglomerations may be favelas, 

invasions, caves and communities, land or houses 

illegally occupied. The most recent data from the 

Brazilian Institute of Geography and Statistics 

(IBGE) indicates that there are 6,329 subnormal 

agglomerations in 323 municipalities in the country, 

which ‘house’ 3,224,529 private households (5.6% of 

total). According to IBGE, favelas suffer most from a 

lack of sanitary sewerage and the lack of sanitation is 

the biggest difference between regular urban areas 

and favelas. Therefore, for this study, we adopted 

data on sanitation and construction to assess the 

sustainable design of the urban environment, as 

shown in Table 5. 

 
Table 1: Natural Environment Indicators 

 NATURAL ENVIRONMENT 

ECOLOGY POLLUTION 

Green 
area 

Conser 
ved 

area 

Deaths/ 
disasters 

Defores 
ted 

area 

CO2 

emissions 
Concen 
tration 

PM10 

Concen 
tration 

NO2 

Concen 
tration 

O3 

Concen 
tration 

PM2.5 

Concen 
tration 

CO 

Concen 
tration 

SO2 

Assis 0,0415 0,1341 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 

Bauru 0,0012 0,0485 0,0000   0,1672 0,3954 1,0000 0,4833 0,0045  

Blumenau 0,7627           

Campinas 0,0085 0,0006 0,1654   0,1787    0,0012  

Florianó-

polis 

0,0000 0,1023 0,0000 1,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 

Goiânia 0,0183 0,0000 0,1306  0,5145 1,0000      

Joinville 1,0000 0,0018 0,0000 0,0212    0,0000    

Maringá 0,0187 0,0069 0,0000 0,0000        

Niterói 0,0887           

Porto 

Alegre 

0,0320 0,0066 0,0000         

Ribeirão 

Preto 

0,0000     0,2075 0,4651  0,5400   

Rio de 

Janeiro 

 0,0001   0,0009       

Santos 0,0094 0,8332 0,0000   0,2219 0,6628 0,9355 0,5278  0,3575 

São 

Caetano 

do Sul 

0,0016 0,0020 0,0000 0,0000 0,0000 0,2017 1,0000 0,2258 0,5000 0,0012 0,1788 
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São 

Carlos 

           

São José 
dos 

Campos 

0,0154 0,0025 0,7241 0,0000 1,0000 0,1326 0,6279 0,0000 0,0000 0,0000 0,1073 

São Paulo 0,0091 0,0000    0,2075 1,0000    0,1788 

Sorocaba 0,0634 0,0001 1,0000  0,4182 0,2248 0,4186 0,4355    

Taubaté 0,0116 1,0000 0,0000         

Tucuruí            

Vitória 0,0095  0,0000 0,0000  0,1499 0,3709 0,3298 1,0000 1,0000 1,0000 

 

Efficiency: 

 The subcategory of efficiency involves 

indicators related to energy and water conservation 

(Dizdaroglu, Yigitcanlar, 2014). For energy 

conservation, data was collected on the total amount 

of energy consumed and the number of kWh 

produced from renewable sources. In relation to 

water conservation, data was collected on the total 

annual water consumption (residential, commercial, 

public, industrial and mixed) and the total number of 

households in the urban region with a public water 

supply. Data was also collected for the total waste 

generated in the year, the total kilograms of recycled 

municipal waste, the total of municipal waste 

deposited in landfill, the number of households with 

selective collection of waste, and the number of 

collectors included in the selective collection system. 

 
Table 2: Built Environment Indicators. 

 BUILT ENVIRONMENT 

LOCATION 

Deaths/ 

traffic 

accidents 

Deaths/ 

bicycles 

Deaths/ 

car and 

truck 

Deaths/ 

motor-

cycle 

Buses with 

accessibility 

Pedestrian 

accidents 

Traffic 

accidents 

Permanent 

bicycle 

paths 

Bus 

lanes 

Budget 

for 

public 
transport 

Assis 0,0000 0,0000 0,0000 0,0000 0,0763 0,0286 0,0031    

Bauru 0,1587 0,0000 0,0000 0,2191 0,7584 0,5226 0,0248   0,1926 

Blumenau 0,6440 0,6737 0,9905 0,7816 0,3491 0,5940 0,0202    

Campinas 0,3507 0,1325 0,3757 0,3026 0,6435 0,4008 0,0123 0,0051 0,1289 0,5046 

Florianópolis 0,4432 0,3951 0,3236 0,4297 0,5091 0,0000   0,0000 0,2985 

Goiânia 0,4980 0,6803 0,3215 0,9164 1,0000 0,8602 0,0351 0,0000 0,1192 0,1328 

Joinville 0,5252 1,0000 0,8611 0,6816 0,5825 0,3586 0,0059 1,0000 1,0000 1,0000 

Maringá 0,2860 0,2836 0,1489 0,6580 0,7245 0,5135 0,0245 0,1586 0,0278  

Niterói 1,0000          

Porto Alegre 0,1712 0,2070 0,1712 0,2308 0,8257 1,0000 0,0206 0,0715 0,2098  

Ribeirão 
Preto 

    0,6445  1,0000 0,4592   

Rio de 

Janeiro 

0,7349 0,0624 0,2198 0,0938       

Santos 0,1480 0,0870 0,0548 0,1702 0,8342 0,5269 0,0274 0,3424 0,0383  

São Caetano 

do Sul 

0,0000 0,0000 0,2939 0,2029 0,2544 0,3536 0,0028 0,1681 0,0000  

São Carlos 0,1346 0,1643 0,4141 0,0357 0,0340 0,4370 0,0264 0,1367 0,0241  

São José dos 
Campos 

0,2377 0,2901 0,4021 0,2650       

São Paulo 0,2741 0,1466 0,1345 0,3001 0,9179 0,5495 0,0000 0,0171 0,0590 0,7226 

Sorocaba 0,1371 0,1145 0,2164 0,3859 0,7309 0,5325 0,0110 0,7996  0,2817 

Taubaté 0,0698 0,0000 0,0388 0,0268 0,0000 0,4657 0,0144 0,8445 0,0000 0,0000 

Tucuruí           

Vitória 0,8347 0,2189 1,0000 1,0000 0,5865   0,2814 0,0000  

 
Table 2: Built Environment Indicators (continuation) 

 BUILT ENVIRONMENT 

DESIGN EFFICIENCY 

homes 

without 

sewer 

connection 

water 

lost 

unthread 

sewage 

reno 

vated 

sustain 

nable 

building 

homes 

served 

by 

public 

water 

supply 

nunici 

pal 

waste 

munici 

pal 

waste 

recycled 

water 

use 

energy 

consume 

waste 

in 

landfills 

selective 

collect 

selective 

collec 

tors 

energy 

from 

renew 

able 

source 

Assis 0,0079 0,1038 0,0026  0,7464 0,0006 0,0034 0,0690 0,2327 0,0003 0,8441 1,0000 1,0000 

Bauru 0,0275 0,0917 0,0280 1,0000 0,5903 0,3088 0,0000 0,0522 0,3206 0,0037 0,7107 0,0994  

Blumenau 0,6644 0,3828   0,6635 0,0443  0,5230 0,3495     

Campinas 0,1129 0,3542 0,0897  0,6731 0,7143 0,2137 0,7735  0,3716  0,2842  

Florianópolis 0,6902 0,7570  0,0000 0,8788 0,0000 0,0008  0,0000 0,0000 0,9632 0,3812 0,0000 

Goiânia 0,2998 0,3642 0,0660  0,8450 0,7363 0,9576 0,5902 0,2614 0,4865 0,8141 0,1921  

Joinville 1,0000 1,0000 0,0222  0,8528 0,6367 0,8386 0,5763 0,6259 0,3921 0,7901 0,4466 0,0000 

Maringá 0,0704 0,0273 0,0013  0,7784 0,7136 0,2555 0,5589 0,0004 0,4649 0,0887 0,4772  

Niterói 0,2208 0,3517 0,5018   0,0013 0,0156 0,8929  0,0003 0,0132   

Porto Alegre 0,0611 0,5202 0,3192  0,7452 0,9925 1,0000 0,5832 0,3285 0,6226    

Ribeirão 

Preto 

0,0181 0,8816 0,5966  0,6390   0,9393   0,3507  0,0000 
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Rio de 

Janeiro 

0,0008 0,0000   0,6822 1,0000 0,0170 1,0000 0,0004 1,0000    

Santos 0,1159 0,5285   1,0000 0,9827 0,4821  0,3868 0,7758 1,0000 0,2791  

São Caetano 

do Sul 

0,0000 0,5329 0,0000 0,0000 0,8205 0,9643 0,0504 0,8803 0,6346 0,6290 0,9275   

São Carlos 0,0074 0,0008 0,0005  0,8258 0,6023 0,2086 0,0000 0,4944     

São José dos 

Campos 

0,0769 0,0252 0,0038 0,0000 0,6030 0,7498 0,5798 0,6197 0,3936 0,4770 0,6731  0,0000 

São Paulo 0,0731 0,0004   0,0000 0,7192 0,1874 0,0000 0,4231 0,4717 0,0000 0,0000  

Sorocaba 0,0203 0,9400 0,0135 0,0000 0,5701 0,6062 0,2246 0,5998 0,4380 0,3946 0,0935 0,3154  

Taubaté 0,0197 0,6880 1,0000  0,6473 0,5789 0,0177 0,6318 0,3450 0,3849 0,0122 0,0810 0,0000 

Tucuruí              

Vitória 0,0313    0,6715 0,8508 0,1168 0,9291 1,0000 0,4689    

 

 After this step, all variables (excluding those of 

the pollution and hydrology category) were 

parameterized by the number of inhabitants in each 

municipality. That is, did the quotient between the 

value reported in the base and its population, we 

obtained comparable values between municipalities 

with different sizes. To evaluate the global 

performance of sustainability from the sample of 

selected cities,  

 a linear interpolation was carried out to obtain a 

graphical distribution of values— normalized scores. 

Being the xmin (the minimum value of a set), xmax (the 

maximum value) and xk (an intermediate value), 

these were transformed to  

 a 0, 1 and k scale respectively, using the 

mathematical procedure of linear interpolation. 

 Through the mean obtained from this procedure, 

it is possible to visualize the average performance of 

cities in sustainability subcategories. The 

municipalities whose value was the highest received 

the value 1, the municipality with the lowest value 

received 0, and the others were located between. 

Table 3 shows the means of all indicators in the 

categories previously defined. The mean indicates 

the performance of the sustainability indicators of the 

investigated cities. 

 
Table 3: Mean of indicators by category. 

Category Subcategory Indicators Mean 

Natural Environment Ecology 5 0,156 

Pollution 6 0,350 

Built Environment Location 11 0,327 

Design 5 0,254 

Efficiency 9 0,466 

 

 The lowest mean was in the ecology subcategory 

(0.156) and the best average was in the subcategory 

of efficiency (0,466). Considered as a preliminary 

study on the use of open data to assess the 

sustainability of cities, it is not possible to claim that 

this is a hermetic result or that it fully represents the 

Brazilian reality. However, the results are significant 

in the context studied because we use data on aspects 

that we considered have a high impact on 

sustainability issues in Brazil and that are aligned 

with the concept of the categories. Hák et al. (2015) 

emphasize the need to create tailored information on 

alternative indicators that match the needs of 

potential users. Dizdaroglu and Yigitcanlar (2014) 

recommend implementing this methodology in a 

different location area, so the model-based indicators 

need to be customized when considering land use 

and its features, as well as data coverage. For this 

reason, we added data on sanitation to the design 

subcategory and waste to the subcategory for 

efficiency. As a result, we obtained a basis that 

allowed the indicators for natural environment and 

built environment to be adjusted to the reality 

studied. This also aligns with the finding of Letouzé 

(2012), who defended the promise of big data for 

application to development by saying that it would 

best be fulfilled when its limitations, prejudices and 

resources were properly understood and taken into 

account when interpreting the data. That is to say, the 

evaluation of the relevance of the data cannot be 

divorced from its use. 

 

Conclusions: 

 The main objective of this research was to 

examine the sustainability performance of Brazilian 

cities using open data. We used ‘hard’ indicators – 

statistical measures – derived from open data to 

verify how it might be possible to assess 

sustainability performance exclusively using 

secondary data. In our era of big data, this type of 

data can be easily collected from many different 

sources. These new sources of digital data have huge 

potential for a range of applications that can greatly 

affect development outcomes. Our study revealed 

that the volume and variety of data allows for 

analysis of the key measures of sustainability. 

 In the field of research, preliminary analysis of 

the 'hard' indicators can contribute both to accelerate 

the research process and to indicate gaps identified 

from variances. As suggested by Letouzé (2012), 

large amounts of data analysis can help to unravel 

stylized facts of broadly recurring behaviors and 

patterns. These facts may indicate the probability that 

some sort of deviation from trend may occur. As 

such, they form the basis of detecting faults, and 

thereby indicate paths for further research. In public 

administration, adopting monitoring practices using 

'hard' indicators can contribute to decision-making 

processes, to raised awareness and to analysis more 

in tune with reality. On the other hand, it requires 



38                                                              Ana Cristina Fachinelli et al, 2015 

Australian Journal of Basic and Applied Sciences, 9(20) June 2015, Pages: 32-38 

commitment and the creativity of managers to build 

relevant correlations and analysis for the context. 

 In our study, we found that most cities that had 

joined the Sustainable Cities Program did not have 

all the indicated data recommended by the program 

to monitor their sustainability. This fact has 

generated one of the limitations of this study, and, 

given the incomplete database and missing values, 

some measures were excluded from the analysis. 

Another limitation was in the adoption of measures 

considered most relevant to the Brazilian context. To 

ensure validity, they should have been evaluated by 

Brazilian sustainability experts, but time and 

resources did not allow for such consultation. 

Nevertheless, both limitations generate prospects for 

future studies.  

 This partial study, therefore, aims to (i) progress 

to an evaluation with Brazilian researchers in the 

field of sustainability to compose a more complete 

set of indicators; (ii) expand the sources of 

information to generate more complete databases; 

(iii) carry out more sophisticated statistical analyzes 

contemplating explanatory model of the factors that 

influence the sustainability performance of Brazilian 

cities. The goal of this research is to combine a 

sustainability dimension with the capital system 

factors to review and then to adjust the predicted 

HDI of Brazilian cities. 
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