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◼ “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

◼ In 2000, the United Nations issued Millennium

Development Goals (MDGs) which focuses

the sustainable development into eight

chapters.

Source: https://www.youtube.com/watch?v=iU0LrTe0uDw Source: https://www.sumivector.com/news/what-have-the-un-millennium-
development-goals-achieved-whats-next-post-2015

History of sustainable development



◼ In 2015, the United Nations set 17

Sustainable Development Goals (SDGs).

◼ SDGs act as a universal call to eliminate

poverty, protect the environment, and

ensure peace and prosperity for all people

and the planet.

Source: https://sdgs.un.org/goals

Sustainable Development Goals 



Hierarchical SDGs

◼ Each SDG is underpinned by

targets.
✓ For example, the first target of SDG 9 is

“Develop quality, reliable, sustainable and

resilient infrastructure…”.

◼ Each SDG target is measured by

measurable SDG indicators.
✓ For example, the first indicator of SD

target 9.1 is “Proportion of the rural

population who live within 2 km of an all-

season road”.

                             

                                

                                      
                                      

                                 
                 

                                 
                                      
                                         

                                   
                            
                                    

     

     

     

      

      

     

     

     

       

     

Source: https://slocat.net/our-work/2030-agenda-sdgs/



Leave no one behind

◼ Leave no one behind is the central

promise of the 2030 Agenda for

Sustainable Development.
✓ Progress of each country should be

monitored.

◼ The SDG indicators are tracked at

the national level by several global

organizations.

✓ For example, the World Bank collects

the data of 351 indicators to measure

the 17 SDGs of 217 countries and

regions from 1990 to 2022.

Source: https://datatopics.worldbank.org/sdgs/SDG-selected-indicators.html



Extract a small set of indicators (principal indicators) 

to represent the most variation of all SDG indicators

Around 10 billion USD

Cost GapFinancial Cost

Around 45 billion USD

Human Cost

Over 1,200 partners
Source: https://opendatawatch.com/the-state-of-development-data-2016/

Expensive data collection



Two features of principal indicators (variation & cost)

◼ The principal indictors should represent

most of the variation of all the SDG

indicators.

✓ Statistically, principal indictors are highly

correlated with other indicators

✓ Principal component analysis and multilinear

regression is used to quantify variation

◼ Variable health_outcome has a potential to

be principal indicator.

✓ Both positive and negative correlations are

considered

Correlation matrix

Correlation matrix

principal
indicator



Two features of principal indicators (variation & cost)

◼ The principal indictors are cheapest to be

collected

✓ Portion of missing data (missing rate) is used 

to measure cost

✓ Lower portion means easier to be collected 

and lower cost

◼ Data collection for variable Age is

relatively easy

✓ All data are complete
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Three steps to find the best principal indicator set

◼ Set missing rate limit of SDG indicators

✓ Filter out principal indicator sets that have too 

many data missing

◼ Compare each principal indicator set and

select the best one with lowest difficulty

✓ lest amount of missing data

◼ Given a variation aim, find a principal

indicator set with the lowest cost

✓ E.g., 90% variation

✓ Infinite number of principal indicator sets meet the

aim

Set 90% variation aim 
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100% 90% 40%

…

Principal
indicators
selection

Multiple sets
Set 1 Set 2 Set 3

Set 4 Set 5 Set 6

Set 4 Set n
…

set 1
under 100%

Several sets 
with different cost

…

set 2
under 90%

set 5
under 40%

Compare several sets
set 1

under 100%

Total missing 
data: 300

set 2
under 90%

Total missing 
data: 230

set m
under 40%

Total missing 
data: 330

…
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Principal SDG indicators selection 

◼ We only need 147 principal indicators

to explain 90% of the variation of the

total 351 SDG indicators.

◼ Many sets of principal indicators can

explain 90% of the variation of the total

351 SDG indicators.



147 principal SDG indicators
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351 SDG indicators and 147 principal indicators

◼ These 147 principal indicators belong to 14 of the 17 SDGs.

◼ No indicators in three SDGs are selected as principal indicators.

✓ Goal 1 “No Poverty”, Goal 13 “Climate Action”, and Goal 16 “Peace, Justice and

institutions”.

◼ Principal indicators are correlated with other indicators

✓ e.g., sanitation infrastructure is associated with poverty



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

1

We only need 147 principal indicators to represent at least 90% 

of the variation of 351 SDG indicators.

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

2
3 ◼ We may consider developing an integrated index using principal indicators

for an overall evaluation.

Conclusions
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