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Abstract
Cities comprise the major challenges for sustainable development and are key con-
tributors to sustainability indicators in a country. However, research assessing sus-
tainability performance often focuses on the national level, overlooking the role of 
urban areas. To evaluate the city performance toward a sustainable pathway, this 
paper proposes the sustainable development goals (SDGs) Dashboard for Brazilian 
Cities, with a comprehensive assessment of their specific challenges based on the 
SDG Index methodology (UNSDSN). The 19 country’s most populous metropoli-
tan areas (MAs) were considered, which comprises 41% of the population. From 17 
SDGs, this paper evaluates 8 of the 12 SDGs defined with a social and environmen-
tal profile, covering data from 34 indicators. Results show that all MAs have a long 
way to achieve most of the analyzed SDGs, especially regarding inequalities (income 
and gender). Inequalities of performance are also observed among the country into a 
clear north–south distinction, where the GDP richest regions perform better toward 
the SDGs. However, cities with a good performance in education (SDG 4) are less 
unequal (SDG 10), indicating interrelations between SDGs. Despite the inequali-
ties, MAs are doing relatively well in reducing poverty (SDG 1) and providing water 
and sanitation (SDG 6). The SDG Dashboards for Brazilian Cities can be used as 
a framework for action and help urban leaders address implementation challenges 
across cities.
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Introduction

In September 2015, world leaders from all UN Member States adopted the 2030 
Agenda for Sustainable Development, in the form of the sustainable development 
goals (SDGs). The 17 SDGs seek to address economic, social and environmen-
tal issues in a sustainable manner underpinned by good governance (UN 2015). 
For the 15-year period the SDGs are covering, the world population is projected 
to increase by 1 billion people, and two-thirds of those will be living in cities 
(UN-DESA 2014). In terms of localizing the SDGs, previous research has shown 
that major challenges and opportunities are in the cities, with impacts in all the 
SDGs and not only the SDG 11 (Croese et al. 2020; ICSU 2017; Liu et al 2018). 
According to the Global Taskforce of Local and Regional Governments (GTLRG 
2016), “localization relates both to how the SDGs can provide a framework for 
local development policy and to how local and regional governments can support 
the achievement of the SDGs through action from the bottom up.” The localiza-
tion is a key step during the “Decade of Action” (2020–2030) since 60% of the 
SDGs are expected to be delivered at subnational level (UN 2019). Therefore, 
spatial clusters as cities concentrate benefits for development (e.g., agglomera-
tion economies) for being the central locations for capital, labor and information 
(Fang and Yu 2017; Duranton and Puga 2004) as well as often face challenges 
with regards to extreme urban poverty, poor living conditions, lack of basic infra-
structure and risks due to natural disasters and effects of climate variability.

Brazil is not an exception to this scenario. Although the country has improved 
its indicators for sustainable cities, it still has challenges to face, specifically on 
reducing inequalities and improving environmental conditions—challenges eas-
ily perceived across its cities and metropolitan areas (MAs) (Jahan 2016). How-
ever, there is almost never a silver bullet for such challenges, and more complex 
problems have arisen with population growth. This is certainly the case with the 
Brazilian MAs. Urban agglomeration turns neighboring cities into highly inter-
dependent geographies that are connected socioeconomically with each other 
(Fang and Yu 2017; Gottmann 1957). Individual cities from MAs are forced to 
find solutions together, and two essential processes take place to overcome shared 
challenges: collaboration and peer-learning practices. In fact, when MA’s cities 
work together to integrate initiatives (e.g., creating specialized departments for 
MA), common goals are reached faster, minimizing conflict of interest between 
municipal secretaries and local communities (RIDEsab 2017).

In Brazil, defining MAs is a measure to articulate and integrate the planning 
process among the cities. Since 1970, Brazil has experienced urban expansion 
from the central into peripheral cities, due to its rapid process of urbanization. 
Such spatial forms rapidly became a common form of human settlement in all its 
territory—following a trend echoed in urban areas around the world (Portnov and 
Schwartz 2009). In 2016, the country accounted for 38 MAs defined, of which 26 
had more than one million inhabitants (IBGE 2017).

Defining MAs is also a strategy of getting the appropriate resources for facing 
beyond-borders challenges. The result is most likely to be suitable for all actors 



SN Soc Sci (2021) 1:103 Page 3 of 17 103

involved: the Federal Government saves financial resources, and the MAs through 
its more sizeable capacity have easier access to the means of financing in these 
sectors (Slack 2011). The result is also favorable for accomplishing the Agenda 
2030: with the appropriate resource, integrated policies will support municipali-
ties in operationalizing the SDGs, particularly those with regards to basic ser-
vices. All SDGs have goals directly linked to the responsibilities of local and 
regional governments, and that is why “local and regional governments should be 
at the heart of Agenda 2030” (Prakash et al. 2017).

In summary, MAs have an extraordinary potential for transformational change 
when taking into account joint efforts toward achieving the SDGs. However, achiev-
ing the goals will depend mostly on the ability of local government to make them a 
reality (Aust and du Plessis 2018; Machado Filho 2016; Pahl-Wostl 2017). In fact, 
several indexes have been created recognizing the important role of urban areas in 
a national context, such as the Sustainable City Index (Arcadis 2018) and the City 
Biodiversity index (CBD 2019). However, for measuring SDGs performance, all 
indexes created a focus on countries or regions, but not in MAs. For Brazil, the SDG 
Index and Dashboard-Country Profile (Sachs et al. 2016) ranked the country 52nd 
among 149 countries (Fig.  1). This paper takes one step forward on the work of 
Sachs et al (2016) for countries and suggests an in-depth localized look at the per-
formance of high-density subnational zones in Brazil, considering their key role for 
the SDGs.

Such an analysis requires a three-phased methodology to: (1) define the area of 
study, (2) create the SDG dashboards for each metropolitan area, and (3) compare 
their profile by providing a peer-learning tool. In general, urban challenges vary sig-
nificantly from a place to another since not all municipalities are fit for the goals 
and possibly no one municipality performs outstandingly in every goal. Each city 
has its particular capacity to meet these goals and its own lessons to learn from the 
others (Croese et  al. 2020). The outcome of this paper is to provide to municipal 

Fig. 1  Dashboard based on the average performance by SDG for Brazil, indicating whether the country 
has achieved or is on the path to achieve the goal (green), is in a “caution lane” (yellow), or is far from 
achievement (red). Source Sachs et al. (2016)
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policy-makers a detailed profile of the strengths and weaknesses of MAs on the 
SDGs, to serve as a basis for the design and implementation of integrated local sus-
tainable-oriented policies for their cities.

Objectives

In this study, we aimed to answer the question of how the most populous MAs in 
Brazil are performing relative to SDG targets, by comparing them through a dash-
board profile. Its final goal is to serve as a management tool to enhance local poli-
cies and support the implementation of the SDGs in and by Brazilian municipalities 
located in MAs. Specifically, the objectives are:

1. To adapt the SDG Dashboard methodology from countries to MAs located in 
Brazil;

2. To provide an easy-to-understand and accessible dashboard profile that compares 
every metropolitan area with each SDG;

Methodology

The methodology for building the Metropolitan Area’s Dashboards was based on the 
one developed initially for countries by the SDG Index and Dashboard-Country Pro-
file Report (Sachs et al. 2016; Schmidt-Traub et al. 2017). Specifically, the methods 
selected for this paper involve four stages: (i) defining the area of study, (ii) select-
ing indicators, (iii) establishing best and worst scores, and finally, and (iv) creating 
dashboards (Fig. 2).

Defining the area of study

Metropolitan areas (MAs) were chosen as the focus of the SDG Dashboards. 
Although rural areas also present relevant challenges for SDG achievement, the met-
ropolitan urban areas drive the change in both urban and rural spaces, leading up 
to a higher impact on the local-level implementation of the SDGs in Brazil (Doll 

Fig. 2  Methodology steps for building the SDG Dashboard Profile for MAs. Source Author’s elaboration
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2019). The MAs in this paper follows the definition used by the Brazilian Institute 
for Geography and Statistics (IBGE), and its population ranking.

According to IBGE, a set of clustering cities are only considered as a “metro-
politan area” when they acquire a high level of integration among themselves, in 
economic, political and/or cultural aspects (IBGE 2017). When the urban clus-
tering comprises municipalities from more than one State, the MA is called Inte-
grated Region of Development (RIDE) (Federal Law 11.445/2007). For purposes of 
facilitating comprehension, in this study we name “MAs” both MAs and integrated 
regions of development.

In Brazil, the Federal States are the ones in charge of defining the MAs to manage 
the State’s economic and social resources. According to the Federal Constitution of 
1988, the MAs are defined as "groups of bordering municipalities to integrate the 
organization, planning and execution of public functions of common interest". In 
other words, MAs address essential tasks that require cooperation among munici-
palities, such as basic sanitation and collective transportation services.

Although MAs have similar urban challenges, they might comprise quite differ-
ent historical and demographic urban realities. In Brazil, the former urbanization 
from Southeast, South and Northeast regions contrast with the Midwest and North 
regions, in which the urbanization occurred mostly in the twentieth century. While 
São Paulo and Rio de Janeiro have more than 21 million and 12 million inhabitants 
respectively, the MAs Macapá and Southwest Maranhense have only 463 and 334 
thousand inhabitants, respectively (IBGE 2017). Demographic contrasts comprise 
different challenges. For minimizing differences in this study, the MAs selected 
were those with more than one million inhabitants who had available data from the 
Human Development Index (Atlas Brasil 2013) and could represent the five differ-
ent regions of the country. Thus, the 19 most populous MAs were selected, which 
include 359 municipalities and almost 85 million inhabitants. We used the territorial 
configuration of August 1st, 2012, also considered by most of the indicators.

Selection of indicators

The indicators were selected considering the UN Statistical Commission 
(UNSTATS)’s official set of SDG monitoring indicators for the national level and 
the Brazilian Institute of Geography and Statistics (IBGE)’s SDG indicators, in 
charge of translating global indicators to national level. The UNSTAT adopted the 
indicator framework developed by the “Inter-Agency and Expert Group on SDGs 
indicators” (IAEG-SDGs) and where possible, the official indicators proposed by 
the IAEG-SDGs were used. However, other relevant municipal indicators better 
suited to monitoring at the urban level were identified in this study, replacing IAEG-
SDGs indicators not compatible with the local context in Brazil. It is worth noting 
that the IAEG framework is a “voluntary and country-led instrument” and one-third 
of the set of global indicators still lacks an agreed methodology (called Tier III indi-
cators; IAEG 2016).

In addition to IAEG-SDGs indicators, data availability, data quality and coverage 
at the municipal level were also considered for selecting the MAs indicators. The 
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indicators urban-related and having the most recent data were given preference, and 
they were classified in three different SDGs categories (Cutter et al. 2015): Social 
(SDGs 1–6, 10); Environmental (SDG 7, 12–15); and Economic and Political (SDGs 
8, 9, 11, 16, 17). In this paper, we discuss eight SDGs from the two first categories 
(Social and Environmental SDGs), considering data availability for municipalities 
and the level of interactions between them.

The data were gathered mainly from federal statistical sources such as the Brazil-
ian Institute of Geography and Statistics (IBGE) and the Department of Informatics 
of the Unified Health System (DATASUS). Data from Ministries of Cities, of Edu-
cation, of Health, among others, were also considered. Since most municipal data 
are not aggregated in “metropolitan areas”, individual municipality data were used 
to make the aggregation through a simple mean between the municipalities.

Establishing best and worst scores

The third step consisted of establishing the best and worst scores for each indicator. 
Those values are used to rescale the data and will ultimately define the SDG color 
in the Dashboard, indicating whether the MA has already achieved or it is in a good 
path toward achieving the goal (green), is in a “caution lane” (yellow), or is expres-
sively far from achievement and where the biggest challenges are (red).

The values for the best (green) and worst (red) score are the upper and lower 
bounds for each indicator. In most cases, the upper bound was set by the principle of 
“leaving no one behind” of the Agenda 2030 (e.g., zero poverty or 100% water sup-
ply). For the indicators where no upper bounds could be identified, we used the tech-
nical optimum according to other references or the average of the top three values 
for that indicator (Table 1 - SI). This method of using the average of three top values 
as upper bound gives us a reference point that is achievable for other MAs in Brazil, 
yet sufficiently ambitious that only a few of them have attained it (Sachs et al 2016).

For the lower bound, the value was set by the worst value reached among the 
MAs. These criteria were applied except when: (i) the national average was the 
worst value, this value became the lower bound; (ii) the worst value was an identi-
fied extreme value (outlier1), the average of the bottom three performers was con-
sidered as the worst value. Regarding the last case, extreme values can affect the 
comparison between data in the same indicator and skew the results of the SDG 
Dashboard. By replacing extreme values for the average of the bottom three values 
before setting them as the lower bound, we attenuate the impact of extreme values 
on the scores and consequently on the final SDG Dashboard.

1 Any point of data that lying over 1.5 Interquartile Range (IQR) below the first quartile  (Q1) or above 
the third quartile  (Q3) in a dataset. Below:  (Q1) – 1.5 IQR; Above:  (Q3) + 1.5 IQR.
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Creating dashboards

For some indicators, the highest numerical value is “best” (e.g., years of schooling), 
while for others the highest numerical value is “worst” (e.g., illiterate rate). Thus, for 
comparability purposes, the datasets were rescaled from worst performance (zero) to 
the ideal value (100) using the upper and low bounds established. An adjusted indi-
cator2 was implemented for each MA marking the position of the MA between the 
worst (0, zero) and ideal case (100). A score of 80, for example, means that the MA 
is 80% of the way from the worst score to the ideal score. For rescaling purposes, 
any resulting values above 100 were set equal to 100, and negative values were set 
equal to 0 (Sachs et al. 2016).

From the rescaled data, we aggregate the indicators for each SDG, averag-
ing across the scores for each SDG’s indicators. As recommended by Sachs et al. 
(2016), we used the arithmetic average with the advantage of being a simple and 
intuitive method. By this methodology, every indicator has an equal weight inside of 
the same SDG, and we arrive at 8 SDG scores for each of the 19 MAs.

The SDG scores reflect the performance of the MAs on the SDGs. For turning 
the SDG Scores into the Dashboard profile, the scores for each MA were divided 
into three intervals: 0 to 33.33% (low performance; red color); 33.34% to 66.66% 
(medium performance; yellow color), and 66.67% to 100% (high performance; 
green color). This methodology differs from the one used in the Global SDG Dash-
board where absolute thresholds were established to define the colors. While abso-
lute thresholds ensure that a given geography is rated based on its specific need, they 
fit better for highly diverse geographies (e.g., among countries), and they are best set 
in consultation with experts—which can be time expensive.

The advantage of using this simple 3-class method is to provide, for similar 
geographies and in a short time, a quantitative and equidistant dashboard which 
reflects the distance to be progressed toward SDGs. It is crucial to take into account, 
however, that when one score borders intervals thresholds (e.g., 33% or 66%) this 
method might classify similar MAs in different colors even having similar profiles.

The SDG Dashboard is a snapshot comparison of all of the 19 Brazilian MAs, 
showing how close they are to achieving each goal. Besides, the methodology 

Table 1  Indicators selected 
according to UNSTAT official 
set

Mapping to UNSTATS Number of 
indicators

Exact match 7
Closely aligned 8
Not in UNSTATS database 19
Total 34

2 Adjusted indicator: X′ = (x − lower(x))/(upper(x) − lower(x)).
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allows the reader to look into SDG indicators individually for each MA and more 
accurately identify their weakness and strengths.

Limitation of the data

The MA’s Dashboard considered 34 indicators for 8 SDGs (Table 1). From the offi-
cial 260 indicators for 17 SDGs (UN 2017), 15 were selected as being the most 
relevant for the 8 SDGs analyzed for cities in Brazil. Additional 19 indicators were 
suggested given their relevance to municipal context in the country, ending up with 
34 indicators.

One of the biggest obstacles in compiling the indicators was the availability of 
municipal data. While a wide range of national and state data is available for online 
access, comparable data on the municipal level are clearly scarcer, especially with 
regards to climate change, aquatic and terrestrial ecosystems issues (SDGs 13, 14 
and 15). Besides, some institutes in charge of providing official data had their web-
site unavailable, or data were out of date, and that is why three consequences had to 
be considered for this paper.

Firstly, even though we are given preference to most the recent data, two indica-
tors dated from the year 2000 considered significant for the analysis have also been 
included (Table 1 - SI). Those two indicators belong to the SDG 12 (Responsible 
Consumption and Production) and illustrate the challenge of gathering updated 
municipal data especially for environmental indicators. As a result, the Dashboard 
for the SDG 12 might indicate where a MA was standing in the recent past and 
not specifically where it currently stands. Likewise, indicators from different recent 
years were used in the same goal. Although the differences were less than 7 years 
between them, the snapshot is more harmonized and consistent when the indicators 
are from the same year. However, it is idealistic to expect municipal data gathered 
annually for each of the more than 200 SDG indicators in Brazil. This is a limitation 
most countries face while reporting the national indicators to the UN, presenting 
the latest data and estimates even when the years differ (UN 2020). Admittedly, the 
more recent are the indicators for the SDG Dashboard the closer to reality is the MA 
snapshot.

Secondly, the data gathered were sufficient to build 8 from the initial 12 SDGs 
proposed (Table 2). The SDGs 2, 13, 14 and 15 were not included in the analysis 
for not having proper indicators at the municipal level available. Thirdly, only one 
indicator was used to define the SDG 7 (Affordable and Clean Energy) Dashboard. 
One snapshot indicator per goal cannot do justice to the complexity of the SDG, and 
essential aspects will be omitted.

Finally, the three consequences described result from the lack of municipal data, 
which indicates a demand for investing in statistical capacity at the subnational level 
to generate reliable data. In fact, the capacity of cities on localizing and implement-
ing the SDGs will depend, more than ever, of precise measurements and monitoring 
at the subnational level—only possible by accessing social, economic and especially 
local environmental data (Machado Filho 2016). Despite these gaps and limitations, 
the SDG Dashboard is helpful to cities in assessing their starting point on the SDGs 
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Table 2  SDG Dashboard for Metropolitan Areas in Brazil divided into groups by performance
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(Kroll 2015) and should be complemented by newly available data and improved 
analysis in future researches.

Results and discussion

Progress of SDGs at metropolitan areas

Among the 8 SDGs analyzed, Curitiba (PR) is the MA which performs best, having 
five from eight high achievements (green) for the goals, and no low achievement 
(Table 2). This MA achieved scores above 50% for 27 of 39 indicators, being on 
track toward SDG achievement (see Fig. 1-SI). Considered a successful case of sus-
tainable urban planning, the city of Curitiba invests in the involvement of its popula-
tion on the planning decisions process by a bottom-up approach. The community is 
engaged in meaningful projects which consequently derive well-being to the inhabit-
ants (Irazábal 2006). In the Dashboard, the MA Curitiba performs better on eradicat-
ing poverty (SDG 1), providing water quality (SDG 6), clean and affordable energy 
(SDG 7). The main challenges rely on indicators related to SDG 3 (health) and 5 
(gender equality). When compared to other MAs, MA Curitiba has one of the high-
est numbers of deaths due to traffic accidents (SDG 3). This alarming number led to 
initiatives such as the “Dry Law” (Law No. 11.705, dated June 19, 2008), the inter-
national “Life in Traffic Project” and Bus Rapid Transit (BRT) System—which also 
reduced the carbon emission from the transport sector (Wright and Fulton 2005). 
Although the number is still one of the highest, mortality in traffic in Curitiba has 
decreased by 45% between 1996 and 2011 (Barreto et al. 2016). As for gender wage 
gap (SDG 5), women still receive 26% less than men in the MA Curitiba, according 
to our indicator from IBGE (2017).

The following high scores are MAs Baixada Santista, Campinas and Vale do 
Paraíba, all of them located in the State of São Paulo (SP). In fact, 4 out of top 
5 MAs are in São Paulo State, the richest and most populous in Brazil. The MAs 
presented 4 high (green) and 4 medium (yellow) SDGs achievements, and they dif-
fer from the other MAs by having the highest scores on education indicators (SDG 
4), such as total years of schooling and National Educational Index (Fig. 1-SI). The 
high performance in education coincides with the substantial historical and current 
investments of the State in the sector. Assertive and democratic educational public 
policies made in past by names such as Paulo Freire could also have contributed to 
long-term results we see now (O’Cadiz 2018). The State of São Paulo is the larg-
est cluster of research and development in the country and concentrates the highest 
investment and number of educational institutes (IBGE 2016). The effort is not only 
on having the most renowned universities but also on primary education. Baixada 
Santista (SP), for example, has more than 90% of children at school as a result of 
recent efforts and investments for maintaining children at school (Ruiz 2015). The 
high performance in education is mostly what will generate public concern about 
climate change among the population (Bangay and Blum 2010; Hamilton 2011).

In general, the top 5 presented high achievement on the SDGs regarding poverty, 
education, water quality and energy access, but they are still half of the way through 
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providing good health, gender equality and, in particular, to reduce inequalities. 
For instance, the MA São Paulo, one of the major urban centers of Latin America, 
performed 20% worst in the SDG 10 (reduce inequalities) when compared to the 
other 3 MAs in the same State. Not surprisingly, the SDG 10 is a challenge not only 
for the top 5 MAs, but shared by all the MAs. Although poorer MAs from North 
and Northeast region are in general more unequal than the richer MAs in South and 
Southeast, the SDG 10 is the SDG that all MAs in Brazil are currently further to 
achieve.

The results are in line with the historical widening gap between rich and poor 
throughout the country. Latin America has been struggling to reduce inequality 
mostly since the ‘70s, presenting one of the highest degrees of inequality in absolute 
terms (Londoño and Székely 2000). In Brazil, indicators have shown that the coun-
try has had some success in reducing poverty and inequality over the last two dec-
ades, but still has much more to do to ensure its GDP growth translates into a broad-
based improvement in living standards. According to the World Economic Forum 
Report in Inclusive Growth and Development, one way of translating the increased 
GDP in reducing inequalities is reforming Brazil’s education system (Samans et al. 
2015). The hypothesis is that a high-quality public education system can minimize 
the extent to which inequality of wealth becomes inequality of opportunity in the 
next generation. As evidence for confirming the hypothesis, our results have shown 
that the MAs with high performance in education are less unequal (Table 2).

One exception observed is the MA Distrito Federal and surroundings, where 
good performance on education does not match low inequality, presenting the high-
est inequality among the MAs. This MA where the national capital is located has a 
particular characteristic: the concentration of public sector jobs. Over the last ten 
years, income inequality has increased in this MA especially as a result of raising 
on the public sector salaries not followed by an increase in the remaining sectors’ 
salaries (Mader 2012).

High inequality is also found in gender comparisons (SDG 5) in all 19 MAs ana-
lyzed. As mentioned for the MA Curitiba, our results indicate that although women 
have more years of schooling, they still receive 18 to 27% less than men among 
the MAs (Fig. 1 - SI). The gender inequality is by far higher in MA Manaus (AM), 
located in the isolated Amazon region. Among the MAs, Manaus presented the low-
est female labor participation and highest teenage birth rates and sexual violence 
incidence. The feminicide and violence against women have a long history in Brazil 
which ranks the fifth country with the highest rate of homicides per 100,000 women 
(Waiselfisz 2015). However, this situation is intensified in remote areas and where 
the highly patriarchal structure contributes to the silencing of victims and perpetua-
tion of gender violence (Velloso 2017). In 2010, Manaus had the third-highest rate 
of gender violence in Brazil, with 11.5 women killed per 100,000 people (Brasil 
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2015). On the other hand, the increasing awareness of Manaus’ current situation 
has encouraged innovative initiatives in deterring violence against women led by 
the State itself, such as training the police in the enforcement of the Maria da Penha 
Law3 and providing services to women through the use of mobile units like boats 
and buses (Ceratti 2015).

MA Manaus is on the bottom of the dashboard along with MA Grande São 
Luís (MA), presenting high levels of poverty, low quality of education, and poor 
access to water, sanitation and waste collection when compared to the other MAs 
or the ideal scenario for the SDG. The only SDG they had high performance was 
on the affordable and clean energy SDG (7)—equally achieved by all other MAs. 
Even though Manaus is located in the center of the Amazon region and further from 
other large urban centers, its municipalities had high achievement in clean energy 
mainly on behalf of national programs for providing electricity for rural and urban 

Fig. 3  Map of MAs according to the SDG Dashboard performance. Green: high performance; Yellow: 
medium performance; Red: low performance. Source Author’s elaboration

3 Law 11.340/2006—It creates mechanisms to restrain domestic and family violence against women, 
under the terms of § 8 of art. 226 of the Brazilian Federal Constitution, in line with the Convention on 
the Elimination of All Forms of Discrimination against Women, and with the Inter-American Convention 
to Prevent, Punish and Eradicate Violence Against Women.
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areas in Brazil (Drummond 2016). Because this SDG was measured through only 
one indicator (Table 1 - SI), further research is needed to measure the real progress 
of MAs on achieving clean energy and reducing their emissions, especially for the 
MAs located in the Amazon. Along with agricultural expansion, the urban spread 
and road construction in the Amazon basin promote tropical deforestation by land-
use changes, which is by far the country’s largest source of emissions (WRI 2019). 
The city of Manaus has doubled its size in the last 30 years, not only emitting more 
carbon but also changing the local atmospheric circulation and its microclimate fea-
tures (Souza et al 2016).

North–south gap on the implementation of SDGs

In summary, the Dashboard divides the MAs into a clear north–south distinction, 
showing that this methodology is sensitive to regional disparities. If we group the 
MAs by color of performance, the top two-thirds are located in the Southern part 
of the country (Southeast, Midwest and South Regions—group 1 and 2), while the 
bottom one-third in Northern (North and Northeast—group 3) (Table 2, Fig. 3). The 
regional division corresponds relatively to the level of achievement for the SDG 1 
(Poverty), SDG 4 (education) and SDG 6 (Water). The historical income inequality 
between Brazilian regions might play a role on this result: Southeast Region alone is 
responsible for approximately 60% of the national GDP, while Northern and North-
east together represent less than 20% (IBGE 2014).

Two development topics the Brazilian MAs are performing well are reducing 
poverty (SDG 1) and providing water and sanitation (SDG 6). For the SDG 1, the 
top two-thirds showed high achievement on having less poverty and providing social 
benefits to the poorest. Despite the persistent high inequality, Brazil has had relevant 
achievements on social protection over the last years by improving its adequacy of 
social assistance and social insurance programs (Samans et al. 2015). For instance, 
the MA Campinas, who scored highest for the SDG 1, has been one of the leading 
partners of the national government to provide public education, daycare, food and 
housing for the poorest through cash transfer programs (G1 Campinas 2015).

The SDG Dashboard also shows the top two-thirds of the MAs presenting high 
achievement on providing water and sanitation (SDG 6). Although most of the 
municipalities are on the path to achieve the SDG 6, the country itself will not 
achieve the water supply and wastewater collection universalization in 2030 unless 
cities start to heavily invest on stepping up the speed of providing those services 
((TrataBrasil 2013)—which could cost up to US$ 50 billion annually (Andersson 
et  al. 2017). From its more than 200 million inhabitants, less than half (43%) of 
the Brazilian population has sewage collection and treatment (ANA 2017). The best 
performer on the SDG 6, MA Belo Horizonte, is following this path. Belo Horizonte 
has 100% of wastewater collection and is currently investing in universalizing the 
wastewater treatment (IDB 2013).

Finally, the SDG Dashboard expresses similar performance among the MAs for 
three SDGs: SDG 3 (health and well-being), SDG 5 (Gender equality) and SDG 12 
(responsible consumption and production). In general, all of them are in a “caution 
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lane” for the three SDGs, but they differ themselves in performance at indicators 
level (Fig. 1 - SI). Using the example of the SDG 3, if on the one hand all MAs 
performed poorly in “maternal death rate”, on the other hand most of them are well 
on the way to achieving the target for “AIDS diagnosis”, echoing Brazil’s interna-
tionally recognized performance on providing greater access to HIV care (WHO 
2018). The same for SDG 5, where despite data have indicated women having same 
or higher amount of schooling years than men, the former are not as much part of 
the labor market as the latter for most of the MAs. For the SDG 12, the fact that 
most of the MAs are on track for achieving 100% of waste collection does not imply 
in taking one step further implementing recycling plants. Thus, looking to indicators 
individually enable the SDG Dashboard to be used as basis for enhancing local poli-
cies toward the implementation of the SDGs.

Conclusion

Our results have shown that under the same national-level conditions, there is a dif-
ference between the SDG performances among MAs in Brazil, which means some 
perform better than others toward achieving the SDGs. According to the perfor-
mance obtained, the SDG Dashboard can be divided regionally into north–south dis-
tinction: the top two-thirds located in Southern region, while the bottom one-third in 
Northern. Those results might be due not exclusively to economic aspects, but also 
by each MA’s own history, culture, geography and quality of its institutions (Hof-
stede 2003). Also, the differences between the MAs ended up in different solutions 
that each city has used to overcome challenges. In this case, peer-learning actions 
would accelerate the practical knowledge to improve their performance toward 
the SDGs. For immediate policy recommendation, the priority should be given to 
municipal strategies for improving education, since it would also tackle other SDGs, 
helping to decrease inequality and reduce poverty.

Furthermore, the results have demonstrated that the SDGs are connected and 
have influence on each other, and therefore should not be seen as single goals. The 
interrelations between SDGs should be explored further in future research address-
ing challenges for implementing the SDGs at the local level. Also as a next step, 
the reactions of city governments and related actors to this visual SDG Dashboard 
methodology could be analyzed using surveys and interviews, and investigate their 
level of understanding of the provided information and their willingness of imple-
menting the suggestions.

In conclusion, the SDG Dashboard provided a MA profile for 8 SDGs, highlight-
ing weaknesses and strengths of MAs, being a tool for improving management and 
for bringing local subnational government to the forefront of international politics. 
In addition, this paper serves as a basis for expanding the SDG Dashboard to all 17 
SDGs and for building a local SDG Index for Brazil in the future. As we contend 
that the urban agglomeration will become the primary carrier for the socioeconomic 
development of Brazil in the foreseeable future, we strongly encourage continuous 
research and SDG monitoring with regular inclusion of new local indicators that 
support the calculation of progress and trend analysis of the SDGs at MAs.
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