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Sustainable Development Goals
The 17 Sustainable Development Goals (SDGs) were signed up by 193 United Nations member states in 2015, as
the blueprint for achieving a better and more sustainable future for mankind and planet earth span across various
aspects of life. They are defined with 169 Targets and to be tracked by 232 unique Indicators.
q

q

q

The document of indicators state that the indicators
“…should be disaggregated, where relevant, by income,
sex, age, race, ethnicity, migratory status, disability and
geographic location, or other characteristics…”
That aggregation is not exhaustive. Practically, it widens
the scope of the indicators, creating new variables, many
of which can only be uncovered within specific problem
space and require interdisciplinary approach to unravel.
Viewing each SDG as a source of Big Data is the way
forward, but success will depend on our levels of data
sharing data, interdisciplinary skills development,
resources and making open science the norm.

https://sdgs.un.org/goals
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EXISTING TOOLS FOR MONITORING SDGs
The SDG Atlas by the WBGroup

Millenium Institute another tool
that plays a role in informing us
of SDG attainment levels.

https://datatopics.worldbank.org/sdgatlas/ https://www.millennium-institute.org/isdg

Our World in Data presents data
across all available indicators from
using official statistics from the UN
SDG repository. It acknowledges
that major data gaps still remain.

https://sdg-tracker.org/

While it is possible to capture key metrics on indicators and their dynamics in time, triggers of their spatio-temporal variations
remain buried in data. Identifying them, in an interdisciplinary context, is a major step towards attaining agenda 2030.
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Big Data Modelling of Sustainable Development Goals
We have been researching into extracting knowledge from multi–faceted SDG data for
different countries via an interdisciplinary approach involving Data Science and a
range of fields across the United Nation’s Sustainable Development Goals spectrum.
q

q
q
q

The 17 SDGs span across various aspects of life, each
goal, defined with measurable aims for improving our
quality of life, based on set targets and indicators.
Although SDG indicators and targets are given, their
triggers remain buried in data. We need to uncover them.
The triggers vary in accordance with a range of factorssocio–economic, cultural, geo–political etc.
The sheer number of indicators, their interactions and
spatio-temporal variations make the SDG project a
potential Big Data problem, with a highly complex
modelling setting requiring interdisciplinary attention.

https://sdgs.un.org/goals
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TRACING HIDDEN INFORMATION IN SDGs
Advances in computing power and explosions in data generation, have triggered data–intensive research across
disciplines, through, inter–alia, different applications aimed at addressing our challenges and opportunities.
q

q

q
q

q

Visualisation Examples

Example: Expenditure on core educational goods and
services, such as teaching staff, school buildings, or
school books and teaching materials, and peripheral
educational goods and services such as ancillary
services, general administration and other activities.
Taken as a percentage of total government expenditure
creates other variables of interest such as GDP, GDP
per capita, population, existing infrastructure etc.
Variations across countries, can be downscaled to
variations within with economic regions of countries.
Relevant data attributes can come from different
sources. These example use data from the UNESCO
Institute for Statistics, Worldometers website and from
the UN SDG Indicators data repository.
Always let problem space determine your data sources.

Preparing Data
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VISUALISATION EXAMPLES
The screenshots below are animated multiple data attributes per country over the period
2014-2017. The animations can be updated as new data arrive and/or new needs arise

GDP vs Rate: Manufacturing
Value Added as % of GDP

Mid and High Industrial Value
Added vs Rate: Population

GDP vs Manufacturing Value
Added Per Capita: Rate
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Big Data – Challenges & Opportunities
Advances in computing power and explosions in data generation, have triggered data–intensive research across
disciplines, through, inter–alia, different applications aimed at addressing our challenges and opportunities.
Across sectors & nations, Big Data brings technical and application challenges and opportunities.
q Technically,

they are pathways to addressing data sharing, modelling, infrastructure,
security, governance and security issues.
q Application-wise, they relate to influential policies for improving decision making at
institutional, national, regional and global levels, creating a Development Continuum.
q They present potential knowledge for unlocking our understanding of the mutual
impact–positive and negative, resulting from our interaction with our environment.

The indicators were not written on stone, and so a simple unscientific way to
assess progress would be to think of how often they have been reviewed!
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Detecting Naturally Arising Structures in Data
q Further

examples focus on structured
data–i.e., based on the standard Relational
Database Management System
q Indicators for SDGs # 1, 2, 3, 4 and 9,
obtained from the UN SDGI data
repository to be used as data attributes for
describing variations across SDGs, and six
African
countries–Kenya,
Rwanda,
Cameroon, Ghana, Botswana and South
Africa over the period 2000-2017.
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EDA - Correlations
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Unsupervised Modelling – PCA
q The

left hand side panel exhibits the
cut–off point of extracted components,
4 suggested in this case, based on the
eigenvalue rule. What this suggests is
that, due to multi–collinearity, the 11
indicators can realistically be explained
in 4 main categories.
q In searching for triggers of SDG
indicators, a thorough understanding of
these four categories of variables is
required. Hence the emphasis of
interdisciplinarity.

q

Country–specific patterns emerge–on manufacturing per
capita, for instance, South Africa dominates, with deaths
from non–communicable diseases and other aspects.
q Issues relating to poverty–maternal & infant mortality,
undernourishment and the EBI. It is important to interpret
findings with care, for the nature of the patterns.
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Concluding Remarks and General Discussions
q
q
q

q

q

There is plenty of evidence across the African continent that working in silos has failed to deliver, yet we continue to
overlook the potential of Big Data and AI.
Whenever we are called upon to address a complex issue–such as deteriorating performance in schools, we must fully
appreciate the role of Big Data.
If the problem we started with was classroom performance, it would be utterly wrong to pick up only a handful
factors, as a thorough investigation might reveal quite subtle factors–not always about trained teachers, increased
salaries or housing for teachers, as we still have parents who believe that a spiritual leader can bless children’s text
books and uniforms and so boost their performance; some will seek help from witch doctors and others will simply
resort to buying exam papers.
We need to bridge unseen or ignored gaps in knowledge, deriving from silos or fixed agenda. If we are particularly
concerned about the link between school performance and brain growth from the embryo to early years, then
nutritionists, neurologists, economists, environmentalists, educationists, psychologists, data scientists and other
specialists must speak the same language–in time and space.
Locals understand their terrain, they understand their culture and many know what their preferences are. They are a
great source of citizen science, and by sustainably involving them and investing in interdisciplinary studies, porfolios
of tools and skills will be built. Only then would we draw conclusions that are evidence-based.
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Thank You for Your Attention
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