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History of sustainable development

B “Sustainable development is the development
that meets the needs of the present without
compromising the ability of future generations
to meet their own needs.”

——1987 Brundtland Commission Report
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Source: https://www.youtube.com/watch?v=iUOLrTeOuDw

B |n 2000, the United Nations issued Millennium
Development Goals (MDGs) which focuses
the sustainable development into eight
chapters.
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Sustainable Development Goals
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In 2015, the United Nations set |7

Sustainable Development Goals (SDGs).

SDGs act as a universal call to eliminate

poverty, protect the environment, and
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and the planet.
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Hierarchical SDGs
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i Transport-related indicators :
1

T @ ”*“ B Each SDG is underpinned by

TARGET Death rate due to road traffic injuries
36
ROAD SAFETY targets.
""" @ A v For example, the first target of SDG 9 is
gﬂglmﬂ%mﬁ ANI]SANHATI[]N Proportion of the rural population who “Develop quallty, reliable, Sustainable and

live within 2 km of an all-season r oad

resilient infrastructure...”.

INDUSTRY
INDIRECT R & gmuuwmuu ?;Iﬁmmmn

B Each SDG target is measured by

ot St measurable SDG indicators.

CLATE {25 1z SRIGTURE S e v For example, the first indicator of SD
ADAPTATION CONSUMPTION CITIES AND . .

pnnnucnnu SN Proportion of population that has target 9| IS “Proportlon Of the rural
132 convenient access to public transport, . . .
CLIMATE by sex, age and persons with disabilities POPUIGUO” Who Ilve Wlthln 2 km Of an C’”'
CHANGE DIRECT TARGET

MITIGATION 120 season road”.
FUEL SUBSIDIES @ @

Amount of fossil-fuel subsidies per unit
of GDP and as a proportion of total
national expenditure on fossil fuels

Passenger and freight volumes, by
mode of transport
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Source: https://slocat.net/our-work/2030-agenda-sdgs/



Leave no one behind

World Development Indicator

Sustainable Development Goals

Colombia

Latin America & Caribbean, Upper middle income

8 =
Poverty headcount ratio at $1.90 a day Prevalence of Maternal mortality ratio
(2011 PPP) (% of population) undernourishment (modeled estimate,
100 (% of population) per 100,000 live births)
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Source: https://datatopics.worldbank.org/sdgs/SDG-selected-indicators.html

Leave no one behind is the central
promise of the 2030 Agenda for

Sustainable Development.

v' Progress of each country should be
monitored.

The SDG indicators are tracked at
the national level by several global
organizations.

v" For example, the World Bank collects
the data of 35! indicators to measure
the |7 SDGs of 217 countries and
regions from 1990 to 2022.



Expensive data collection

Financial Cost Cost Gap

FORSDGs  FORSDGs  FORSDGs

Over 1,200 partners Around 45 billion USD Around 10 billion USD

Source: https://opendatawatch.com/the-state-of-development-data-2016/

Extract a small set of indicators (principal indicators)

to represent the most variation of all SDG indicators




Two features of principal indicators (variation & cost)

B The principal indictors should represent
most of the variation of all the SDG
indicators.

v’ Statistically, principal indictors are highly
correlated with other indicators

v Principal component analysis and multilinear
regression is used to quantify variation

B Variable health_outcome has a potential to
be principal indicator.

v' Both positive and negative correlations are
considered
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Two features of principal indicators (variation & cost)

B The principal indictors are cheapest to be
collected

v Portion of missing data (missing rate) is used
to measure cost

v Lower portion means easier to be collected
and lower cost

B Data collection for variable Age is
relatively easy

v All data are complete

Observation

Collection cost (missing rate)
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Three steps to find the best principal indicator set

B Given a variation aim, find a principal
indicator set with the lowest cost
v" E.g.,90% variation
v" Infinite number of principal indicator sets meet the
alim
B Set missing rate limit of SDG indicators

v"  Filter out principal indicator sets that have too
many data missing

B Compare each principal indicator set and
select the best one with lowest difficulty

v lest amount of missing data

Set 90% variation aim
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Principal SDG indicators selection

360

110001
340+

® Number of candidate indicators

3207 A Number of principle indicators

3004

B Many sets of principal indicators can 201
explain 90% of the variation of the total
351 SDG indicators.
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Total number of missing points

160+

140+

B We only need 147 principal indicators
to explain 90% of the variation of the
total 351 SDG indicators.

120+

100 4 7000 T

missing rate < 48%-
missing rate < 50% 4
missing rate < 60%-
missing rate < 70%
missing rate < 80%-
missing rate < 90%
missing rate < 100%-
missing rate < 48%-
missing rate < 50%
missing rate < 60%
missing rate < 70%-
missing rate < 80%-
missing rate < 90%
missing rate < 100%

Missing rate threshold Missing rate threshold



147 principal SDG indicators
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Conclusions

We only need 147 principal indicators to represent at least 90%
of the variation of 351 SDG indicators.

B We do not necessarily recommend to stop tracking non-principal indicators.

B We recommend to regularly examine the principal indicators in the future.

B VWe may consider developing an integrated index using principal indicators
for an overall evaluation.
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