
unstats.un.org

United Nations Statistics Division

Small area estimation for SDGs:
from experiment to production



Outline

Briefly: ISWGHS and IAEG-SDGs
Why the UN Small Area Estimation (SAE) Toolkit?
From experiment to production: challenges
Lessons learnt from countries that did it successfully
What is next?



The ISWGHS: a primer

Established in 2015 under the aegis of the UNSC
Objectives:

Improve coordination of household surveys 
Advance cross-cutting survey methodology
Enhance communication and advocacy

Governance
• Membership: 11 international agencies + 8 (rotating) member states
• Secretariat: UN Statistics Division
• Current co-chairs: WB and UNW

Work through time-bound Task Forces, led by and with contribution from 
members and non-member experts.



Inter-agency and Expert Group on Sustainable 
Development Goal Indicators (IAEG-SDGs)

The 2030 Agenda for Sustainable Development
A global blueprint for people, planet, prosperity , peace and partnerships, now 

and in the future
17 Goals, 169 targets and “Leaving no one behind” principle

The IAEG-SDGs :
Composed of 28 Member States (and representatives of regional commissions, 

regional and international agencies and CSOs are observers)
Developed the global indicator framework for SDGs (231 indicators)

IAEG-SDGs workstream on data disaggregation:
 Compilation of existing guidelines and methodologies on data disaggregation
 Preparation of Handbook on data disaggregation for SDGs
 Task Force on Small Area Estimation (joint with ISWGHS) 



Small area estimation: why and what is it?

SDGs: Leave no-one behind
• Sustainable Development Goal indicators should be disaggregated, where relevant, by income, 

sex, age, race, ethnicity, migratory status, disability and geographic location, or other 
characteristics, in accordance with the Fundamental Principles of Official Statistics.

Limitations of household surveys
• Cross-classification (i.e., geographic, demographic) usually leads to small sample sizes even 

for very large surveys, hence acceptable accuracy cannot be obtained through direct 
estimates

Small area estimation
• Small area: domain where sample size is too small for reliable direct estimation
• Small area estimation: Modeling, “borrow strength” from other data sources 



Why SAE Toolkit (https://unstats.un.org/wiki/display/SAE4SDG/)

Many countries have experimented with SAE in the past but very few were able to 
transform from experiment to official production. The Toolkit:

• Finds out why this is happening?
• Establishes a close link of SAE to SDG monitoring: SAE is very resource intensive therefore needs to be 

focused on a smaller number of indicators. The SDG indicators are therefore a perfect framework to start with 
if resource is limited. 

• Provides hands-on exercise, including “semi-synthetic” data (national data + noises) and programing guide. 
The data sets are used to illustrate, for 3 SDG indicators, on how to work with a complete cycle of SAE 
estimation such as data preparation, selection of methods, analysis and adaptation and 
evaluation/benchmarking.

• Incorporates national examples and case studies through two angles: (a) documenting the lessons learnt and 
challenges of countries in using SAE for official data production; and (b) illustrating SAE practices for indicators 
under different SDG goals. 

• Includes a long discussion, based on our discussion with countries, on the challenges and enabling 
environment for countries to move from SAE experiment to official production. We hope this 
discussion can help countries build appropriate measures, in additional to technical capacity, in 
using SAE for official production.

• Provides an up-to-date and comprehensive list of SAE software packages in major languages 
(R/Stata/SAS/Python).



Guiding through steps with practical example



Case studies covering different SDG goals/indicators



SAE methodologies used by countries and international agencies



Challenges in using SAE for official statistics

• Lack of interest and support from the top management, hence lack of 
resource

• Lack of dedicated resources for SAE research and implementation.
• While one household survey can produce a large number of indicators, 

great efforts are necessary for SAE to derive just one indicator for small 
domains

• Lack of in-house technical capacity
• Lack of proper input data (access to/poor quality of admin data source)
• Reluctance about the use of model-based estimates (vs. survey estimates 

that are design-based/model-assisted)
• Difficulties in communicating the technical aspects to users



Challenges in using SAE for official statistics 
(cont.)
• "We did an experiment using small area estimation method for poverty but the 

results were not consistent with our own estimates so we did not pursue it again."
• "We do not have good input data source for SAE - census data are outdated, and 

administrative data sources do not have good coverage and lack proper auxiliary 
variables."

• "SAE method is complicated and we are not comfortable with independently 
developing the method."

• "It is very difficult to convince the managers to use model-based estimates."
• "Producing SAE requires a lengthy period of looking for input data, finding the right 

auxiliary variables, testing different models and their assumptions and validating the 
estimates."

Source: UNSD conversations with NSOs



Lessons learnt: driven by needs for key policies and 
funding decisions
Colombian National Development Plan 2018-22 made it mandatory to redesign the national monetary 

transfer programs (Jóvenes en Acción and Familias en Acción), for population in poverty and in extreme 
poverty. This needs poverty data at municipal level. (Colombia)

 In 2009, the law of the Fondo Común Municipal (FCM) required the Ministry to provide poverty rate 
estimates every 2 years for all comunas in the country. Funding to all comunas will be allocated based on 
such data. (Chile)

The 2005-2009 BPS Strategic Plan for Statistical Development defined “the development of an efficient and 
low-cost methodology, which allows for the creation of small area and local specific statistics data” as one of 
the main activities to support government decentralization (Indonesia)

The Cabinet of the Government of Jamaica made a request for the Statistical Institute of Jamaica to use 
small-area estimation for poverty mapping, to produce poverty data for smaller geographical areas within 
the country. (Jamaica)

 Improving America’s Schools Act: “the number of children aged 5 to 17, inclusive, from families below the 
poverty level on the basis of the most recent satisfactory data, ..., available from the Department of 
Commerce” (US)



Lessons learnt: access to good quality input 
data
Access to auxiliary data sources (e.g., administrative data), regularly
Input data are of good quality: 

• Coverage, accuracy and timeliness
• Availability of auxiliary variables that have good prediction power for the 

outcome indicator

Source: Example from Chile, Casas-Cordero, 
Encina and Lahiri (2016)



Lessons learnt: Input data in countries
Chile:

• CASEN survey (cross-sectional multipurpose household survey)
• Comuna level administrative data

Colombia:
• Integrated household survey (GEIH)
• Population census

Indonesia:
• Indonesian National Socioeconomic Survey
• Village Potential Statistics (PODES)

Jamaica:
• Jamaica Survey for Living Condition
• 2011 census 

US:
• American Community survey, Current Population Survey (Annual)
• Administrative data: Income tax; Supplemental Nutrition Assistance Program participants data; Supplemental 

Security Income Recipiency rate



Lessons learnt: maintaining a high and fit-for-
purpose quality standard
Internal assessment to evaluate the models, the estimation procedure and 

corresponding results
• Compare with direct estimates, at national, urban/rural, principal cities and state level (Colombia)
• Coefficient of variation requirement (CV):

o Colombia: CV < 30% for publishing
o ISTAT: CV ≤15% for domains; CV ≤18% for small domains
o Statistics Canada: CV ≤16.5% no release restriction; 16.5%<CV ≤33.3% add warnings; >33.3% not recommended for release

External/independent evaluation:
• Public consultation: consultation is carried out with local government (Indonesia) 
• Review by experts:

o A National Academy of Sciences panel was funded to provide advise on the suitability of the Census Bureau estimates for use 
in allocating funds (United States)



Lessons learnt: effective capacity building

Step 1: Organising broad training on SAE methods and why SAE 
outcomes are important to inform policy.
Step 2: Providing technical training for staff working on SAE: covering 

basic foundations and introducing different methods and models.
Step 3: customized hands-on training specific to the outcome 

indicator
• A good understanding of data needs: outcome indicator and the level of 

disaggregation
• Assessing input data availability/quality/timeliness/auxiliary variables
• All exercises should be carried out by national staff, ideally also using country 

data



Consultations

Key SAE experts: consultation meeting organized 
by JPSM Technical Group on SAE, May 2021
Emails and focus-group discussions

• Australia, Canada, Chile, Colombia, Indonesia, Italy, 
Jamaica, Republic of Moldova, Philippines, South 
Africa, US, UK, Viet Nam

Next steps:
• Continue to add case studies and national experiences
• Provide training to countries though an eLearning 

course currently being developed by ECLAC-UNSD-
UNFPA

• Organise small technical group discussion (countries + 
academic) to address specific questions from 
countries

• Explore potential of using non-traditional data sources 
such as remote sensing and mobile phone data for 
SAE
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