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Quality of Statistics: “Data fit for use”

Statistical System 
and Institutional 

Environment

Statistical 
processes

Statistical outputs

Users

The whole institutional environment of the statistical 
system should be evaluated too.

The choice of the methods used to process the raw data  
determine the quality of the outputs

Quality of Statistical outputs
• Relevance
• Accuracy and Reliability
• Timeliness and Punctuality
• Accessibility and Clarity
• Coherence and Comparability
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A Quality Assurance Framework (QAF) provides a coherent and 
comprehensive system for quality management



FAO’s Efforts to Improve Statistics Quality

Two pronged strategy:

At FAO: 

• In 2014, the corporate Statistics Quality Assurance Framework 
(SQAF)  was developed to guide how statistical activities should 
be carried out at FAO. This framework was based on the United 
Nations Fundamental Principles of Official Statistics (UN-FPOS)  
and the guidelines for the quality assurance of international 
statistical organizations issued by the Committee for the 
Coordination of Statistical Activities (CCSA)

AT NATIONAL LEVEL

• UN NQAF

• NQAF for Food and Agricultural Statistics
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Statistics Quality at FAO
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FAO SQAF

1. Provides a definition of quality of statistics

2. Defines principles to fulfill in production processes 
of statistical outputs (i.e. involving data collection, 
data processing and dissemination of statistics)

3. Introduces a mechanism to assess compliance to (1) 
and (2) that includes:
• Self-assessment, i.e. assessment done by the officer 

responsible of the process by filling-in a checklist

• Quality audits. Assessment performed by a team of 3-4 
experts (auditors) who study documentation, etc.



Assessing compliance to FAO SQAF

Implementation strategy:

• The self-assessment is extended to all statistical 
production processes. The checklist is included in the 
Quality Assurance and Planning Survey data output 
questionnaires (QAPS1 & QAPS2)

• Due to resource constraints, only 2-3 processes will 
undergo quality audits, on an annual basis. The audits 
will be carried out by an internal team comprising the 
data owners and experts of the OCS. Other FAO or 
external experts can be invited to join.



Statistics Quality at National Level

- The UN NQAF
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UN NQAF (1/2)

In 2012 UN released a generic template which represented a 
basis for setting a of National QAF for statistics

The Statistical Commission at its 48th session agreed to 
update the 2012 UN NQAF template and guidelines to address 
the new challenges posed by: 

• the enlarged data ecosystem 

• the 2030 Agenda for Sustainable Development
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UN NQAF (2/2)

Decision 48/106 re-established the Expert Group (EG) on 
NQAF and requested:

a) to take into account the work on data quality, avoid duplicating existing 
efforts, harmonizing existing frameworks, and to consider the 
relationship with the Fundamental Principles of Official Statistics 
(FPOS) 

b) To emphasize the importance of ensuring the quality of data derived 
from new sources (and new data providers, including those outside the 
official statistical system)

c) to address issues involved in the implementation of the NQAF, 
including issues of coordination, and the need to support countries in 
its implementation

9



UN Expert Group on NQAF

Members of the EG:

Cameroon, Canada, Chile, China, Colombia, Egypt, Indonesia, 
Iran, Italy, Jamaica, Japan, Mexico, Niger, Norway, Philippines, 
South Africa, Ukraine, United Kingdom, Viet Nam

Eurostat, FAO, IMF, OECD, WB, UNECA, UNECE, UNECLAC, 
UNESCAP

Support and coordination from UN Statistics Division (UNSD) 
(Department of Economic and Social Affairs) 
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UN EG NQAF: survey of national practices

One of the tasks of the Expert Group was to assess the implementation of 
the 2012 UN Generic NQAF Template and Guidelines

Initial survey of national practices (Dec-2017): 194 Member States 
contacted, 127 responses
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UN EG NQAF: survey of national practices

More details here:

https://unstats.un.org/unsd/statcom/50th-
session/documents/BG-Item3d-NQAF-E.pdf
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https://unstats.un.org/unsd/statcom/50th-session/documents/BG-Item3d-NQAF-E.pdf


The 2019 UN NQAF Manual (1/2)

• The United Nations Statistical Commission at its 50th session in 

March 2019 adopted the United Nations National Quality Assurance 

Frameworks Manual (UN NQAF Manual) for Official Statistics and the 

recommendations contained therein (decision 50/106).  

• The (2019) UN NQAF Manual replaces the generic United Nations 

National Quality Assurance Framework template and guidelines 

adopted in 2012. New Features:

• How to carry out quality assessment (Ch. 4)

• How to implement the NQAF (Ch. 5-6)

• Quality assurance of statistical processes involving integration of 

different data sources throughout the entire National Statistical 

System (NSS) (Ch. 7)

• Quality assurance of SDG indicators data and statistics (Ch. 8)
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Structure of 2019 UN NQAF manual

Part Chapter Title

Introduction Chapter 1 Contents and use of this Manual

Recommendations Chapter 2 Recommendations on quality assuarance for official statistics

UN NQAF Chapter 3
The UN National Quality Assurance Framework: principles and 

requirements

Chapter 4 Assessment tools and risk management

Chapter 5
Development and implementation of a national quality assurance 

framework

Chapter 6
Implementation of quality assurance within the national statistical 

system

Chapter 7 Quality assuarance for statistics compiled from different data sources

Chapter 8 Quality assuarance for SDG indicator data and statistics

References Chapter 9 Quality assurance in the global statistical system

Implementation

UN NQAF Annex Annex A Detailed list of elements to be assured
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2019 UN NQAF manual: recommendations

Chapter 2 presents 14 recommendations for quality 
assurance, mainly based on the Fundamental Principles of 
Official Statistics (FPOS):

• Core recommendations: #1 to #5

• Recommendation for implementation of specific FPOS: 
#6 to #14
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2019 UN NQAF: structure

Principle 1

Requirement 1.1

Element to be assured

Element to be assured

Element to be assured

Requirement 1.2

Element to be assured

Element to be assured

Principle 2

Requirement 2.1

Element to be assured

Element to be assured

Requirement 2.2 Element to be assured
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2019 UN NQAF: Principles

Statistical System 
and Institutional 

environment

Statistical 
processes

Statistical 
outputs

Users

Level A: Managing the national 
statistical system (NSS)
1: Coordinating the NSS
2: Managing relationships with 

data users, data providers and 
other stakeholders

3: Managing statistical standards

Level B: Managing the institutional 
environment
4: Assuring professional independence
5: Assuring impartiality and objectivity
6: Assuring transparency
7: Assuring statistical confidentiality 

and data security
8: Assuring the quality commitment
9: Assuring adequacy of resources

Level C: Managing statistical 
processes

10: Assuring methodological 
soundness

11: Assuring cost-effectiveness
12: Assuring appropriate statistical 

procedures
13: Managing the respondent 

burden

Level D: Managing statistical outputs
14: Assuring relevance
15: Assuring accuracy and reliability
16: Assuring timeliness and 

punctuality
17: Assuring accessibility and clarity
18: Assuring coherence and 

comparability
19: Managing metadata
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2019 UN NQAF: Principle & requirements

Principle 10: Assuring methodological soundness

In developing and producing statistics, the statistical agencies should use sound 
statistical methodologies based on internationally agreed standards, guidelines or 
best practices. 

Requirement 10.1: The methodologies applied by the statistical agencies are consistent with 
international standards, guidelines and good practices and are regularly reviewed and 
revised as needed.

Requirement 10.2: The statistical agencies recruit qualified staff and have regular programs to 
enhance their methodological skills.

Requirement 10.3: Statistical agencies are to choose the data source with regard to accuracy 
and reliability, timeliness, costs, the burden on respondents and other necessary 
considerations.

Requirement 10.4: The registers and the frames for surveys are frequently evaluated and 
adjusted.

Requirement 10.5: The statistical agencies cooperate with the scientific community to improve 
methods and promote innovation in development, production and dissemination of 
statistics.
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2019 UN NQAF: Elements to be assured

Principle 10: Assuring methodological soundness

In developing and producing statistics, the statistical agencies should use 
sound statistical methodologies based on internationally agreed 
standards, guidelines or best practices. 

Requirement 10.1: The methodologies applied by the statistical agencies are 
consistent with international standards, guidelines and good practices and 
are regularly reviewed and revised as needed.

El
e

m
e

n
ts

to
 b

e
 a

ss
u

re
d • Organizational structures for the development and application of 

sound statistical methods are commensurate to the needs.
• There are review and reporting processes in place that allow the 

management of the statistical agency to be assured that sound 
methodological approaches have been adopted and applied 
throughout the production process.

• The methodologies of surveys and the use of administrative data and 
other sources of data are evaluated periodically.

• Sampling design is based on sound methodology
• …
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 External assessment
 external audits
 quality reviews
 Peer reviews

 Labelling 
 External Certification

Statistical Quality Assessment

Statistical System 
and Institutional 

environment

Statistical 
processes

Statistical 
outputs

Users

 Quality indicators
 Quality Reports
 Users’ surveys
 Self-assessment
 Internal audit
 Labelling

Often tools are used in combination
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2019 UN NQAF: implementation (1/2)

Chapter 5 
Development and Implementation of NQAF at individual NSS members

Phase 1
Establishing the ‘basics’ 

(5.A)
(A reminder, or short 

introduction for 
newcomers)

Phase 2
Development and 

Adoption (5.B)
(For readers that do 
not have an NQAF 

already)

Phase 3 Implementation 
at the NSO and other 
producers of official 

statistics (5.C)
(Relevant to all readers)

→

Chapter 6 
Implementation of quality assurance within the NSS

(For readers concerned with implementing NQAF throughout the NSS)

Coordination of the 
NSS (6.A)

Role of the 
Coordination Bodies 

(6.B)

Implementation of 
system-wide measures –

introducing all NSS 
members to quality 

assurance (6.C)
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NQAF 
development

Implementation 
at the NSO

Implementation 
throughout the 
NSS

Application to 
expanded data 
ecosystem

2019 UN NQAF: implementation (2/2)
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Statistics Quality at National Level

- NQAF for Food and Agricultural 

Statistics
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The IMF DQAF

In the IMF Data Quality Assessment Framework (DQAF) 
approach a generic DQAF that serves as an umbrella of 7
dataset-specific frameworks:

1. National accounts statistics

2. Consumer price index

3. Producer price index

4. Government finance statistics

5. Monetary statistics

6. Balance of payments statistics

7. External debt statistics

(8) Household income in a poverty context (in collaboration with WB)
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The IMF DQAF: Structure
• Quality of statistical institution

• Quality of the statistical product

• Quality of statistical processes

• The DQAF does NOT cover the Quality of the NSS (level A in the UN 
NQAF Manual)

• The DQAF has a cascading structure:

Dimension (first digit)

Element (2nd digit) 

Indicator (3rd digit)

Focal issues

Key points 

Generic

Specific for each dataset
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UN-NQAF dataset-specific?

Following IMF approach, FAO is starting the development of 
dataset-specific self-assessment checklist for different sub-
domains of the agriculture statistics, e.g.

• Crops statistics

• Livestock statistics

• Prices of agriculture commodities

• …

The umbrella QAF remains the 2019 UN NQAF manual and 
associate check-list. 
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Agriculture-specific checklist: how-to

Principle 2

Requirement 2.1
Element to be assured

Dataset- specific element 
to be assured

Element to be assured

Requirement 2.2

Element to be assured

Dataset- specific element 
to be assured

Adding/replacing the elements to be assured
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Removal of elements that are NOT applicable to the 
dataset-specific case



The IMF DQAF: PPI-specific DQAF (1/4)

Dimension 2. Methodological Soundness

Element 2.1 Concepts and definitions

Indicator 2.1.1 The overall structure in terms of concepts and definitions 
follows internationally accepted standards, guidelines, or good 
practices

Focal issue ii. Output estimates are compiled at a sufficient level of industrial 
and commodity detail

Key points Industrial detail,
– at the level of all divisions of the classification (e.g., two-digit ISIC), 

preferably at the group (three-digit) or class (four-digit) level; and
– industrial at the level of the main tabulation categories of the 

classification used (e.g., one-digit ISIC).

Commodity detail,
– at the level of the main tabulation categories of the classification used 

(e.g., one-digit CPC);
– at the level of all groups and classes of the classification (e.g., two-, 

three-, four-, five-digit CPC) or several of them.
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The IMF DQAF: PPI-specific DQAF (2/4)

Dimension 3. Accuracy & Reliability

Element 3.1 Source data
Source data available provide an adequate basis to compile statistics 

Indicator 3.1.1 Source data are obtained from comprehensive data collection 
programs that take into account country-specific conditions

Focal issue i. The data collection programs employed to compile the producer 
price statistics are adequate

Key points – The data sources are kept under continuous review to ensure that the 
data collection program is comprehensive.

– The data sources of the data collection program are broadly sufficient to 
compile statistics.

– Information from other available sources supplements core compilation
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The IMF DQAF: PPI-specific DQAF (3/4)

Dimension 3. Accuracy & Reliability

Element 3.1 Source data
Source data available provide an adequate basis to compile statistics 

Indicator 3.1.1 Source data are obtained from comprehensive data collection 
programs that take into account country-specific conditions

Focal issue ii. Annual statistics are collected through a regular enterprise 
establishment survey program for compiling PPI output weights, 
intermediate input weights (input price index), and product weights

Key points – A comprehensive and up-to-date business register provides the basis for 
sample surveys of business units.

– …
– In the absence of a business register, comprehensive and up-to-date 

sample frames are available (for example, census list updated with new 
registrations).

– …
– Sample design ensures that the population in scope is represented 

properly. The sample has an appropriate division of completely 
enumerated and sampled strata

– …
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The IMF DQAF: PPI-specific DQAF (4/4)

Dimension 3. Accuracy & Reliability

Element 3.3 Statistical techniques
Statistical techniques employed conform to sound statistical procedures

Indicator 3.1.1 Source data are obtained from comprehensive data collection 
programs that take into account country-specific conditions

Focal issue ii. Appropriate measures are taken to validate the source data

Key points – Specific procedures are developed to adjust data sources to improve the 
coverage, definitions, classifications, and valuation conforming to the 
international guidelines for PPI compilation.

– Grossing-up factors are derived scientifically based on sample design
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Example: Crop-Specific Methodological Soundness (1/3)
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UN NQAF 
Requirement

Crops statistics specific 
Elements-to-be-assured

Compli-
ance

10.1 
The methodologies 
applied by the 
statistical agencies 
are consistent with 
international 
standards, 
guidelines and good 
practices and are 
regularly reviewed 
and revised as 
needed.

In case of sample surveys the sampling design should adopt  probabilistic 
sampling in line with suggestions in the "Handbook on crop statistics" 
(GASRS, 2018). Use of non-probabilistic sampling design like “expert-
opinions” and “key-informants” surveys must be avoided.

[Full=1;
Partial=0.5;

Not=0]

A (sound) methodology for the use of administrative data and data of 
other sources (e.g. Earth Observation data) is established, in line with 
international standards (e.g. use of EO data for area frames)
Proper follow-up procedures are planned and implemented in the case of 
non-response (in sample surveys and censuses)
Methods for editing and imputation should allow to exploit all the 
available information; methods to deal with compositional data should be 
in place to deal with the  components of land-use, etc.
When statistical modelling is used in the crop statistics domain  (e.g. to 
estimate crop yield so as to calculate production having crop area 
estimated from other sources), the validity of model assumptions is 
carefully considered and the impact on final estimates evaluated.
The methodologies being used for producing crops statistics are 
periodically evaluated
A regular reporting mechanism for crop statistics is in place, documenting 
methodologies and their degree of compliance with international 
standards, good practices etc.
Resources for the development and application of sound statistical 
methods in the crop statistics are commensurate to the needs



Example: Crop-Specific Methodological Soundness (2/3)

33

UN NQAF 
Requirement

Crops statistics specific 
Elements-to-be-assured

Compli-
ance

10.2 
The statistical 
agencies recruit 
qualified staff and 
have regular 
programs to enhance 
their methodological 
skills.

Staff assigned to crop statistics are recruited based on their academic 
background, qualifications and experience.

[Full=1;
Partial=0.5;

Not=0]

Training and development programs are in place to ensure the staff acquires 
and continuously update their methodological knowledge also to exploit 
new data sources (e.g. EO data)

Attendance of staff at relevant training courses and/or to national or 
international conferences is encouraged.

10.3
Statistical agencies 
are to choose the 
data source with 
regard to accuracy 
and reliability, 
timeliness, costs, 
the burden on 
respondents and 
other necessary 
considerations.

For the estimation of crops-related statistics the possibility of using of data 
from remote sensing, agro-meteorological data and other data sources 
should be investigated
(see “Handbook on Remote Sensing for Agricultural Statistics”, GSARS, 2017)

[Full=1;
Partial=0.5;

Not=0]
Quality and challenges related to the usage of alternative data sources 
should be evaluated



Example: Crop-Specific Methodological Soundness (3/3)
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UN NQAF 
Requirement

Crops statistics specific 
Elements-to-be-assured

Compli-
ance

10.4 
The registers and the 
frames for surveys 
are frequently 
evaluated and 
adjusted

Survey frames (e.g. list frames and/or area frames for crops statistics) should 
be maintained and updated to ensure coverage of the target population.
Updated EO data  should be used to improve and update area frames.
(see “Master Sampling Frames for Agricultural Statistics”, GSARS, 2015) [Full=1;

Partial=0.5;
Not=0]

Information gathered during the conduct of surveys is used to assess and 
improve the quality of the frame, especially its coverage and the quality of 
the contact variables and the auxiliary information (variables used in the 
sampling design)

10.5
The statistical 
agencies cooperate 
with the scientific 
community to   
improve methods
and promote 
innovation in 
development, 
production and 
dissemination of 
statistics

There are agreements with academic institutions on cooperation and the 
exchange of qualified personnel

[Full=1;
Partial=0.5;

Not=0]

Staff working in crops statistics collaborate on methodological issues with 
colleagues at national and international level

Regular participation and presentations at relevant national and 
international conferences on agriculture statistics is encouraged for 
exchange of knowledge and experiences



Example: Crop-Specific Coherence & Comparability (1/2)
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UN NQAF 
Requirement

Crops statistics specific 
Elements-to-be-assured

Compli-
ance

18.1 
International, 
regional and 
national standards
are used with 
regard to 
definitions, units, 
variables and 
classifications.

Strategies to align current practices with national, regional and international 
standards should be in place
(for classifications see  GSARS 2015, "Guidelines on International 
Classifications for Agricultural Statistics").

[Full=1;
Partial=0.5;

Not=0]

The compliance with international, regional or national standards for 
statistical production are periodically assessed.
Any deviations from these standards are identified and included in the 
publicly available metadata, along with reasons for such deviations.
For instance, in crops statistics the standard unit of measures are ha for  the 
area and kg of MT for the production; when a non-standard unit of measure 
is in use then the corresponding conversion table should be established and 
made publicly available for all the users

A common repository of statistical concepts, definitions of units and 
variables and classifications and other mechanisms being used should exist



Example: Crop-Specific Coherence & comparability (2/2)
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UN NQAF 
Requirement

Crops statistics specific 
Elements-to-be-assured

Compli-
ance

18.2 
Procedures or 
guidelines are in 
place to ensure 
and monitor
internal, intra-
sectoral and 
cross-sectoral 
coherence and 
consistency

Crop statistics derived from different sources or with different periodicities 
(e.g. twice a year) are compared and any differences are explained and 
reconciled, as appropriate.

[Full=1;
Partial=0.5;

Not=0]

Estimated crop statistics are compared with results of other statistical (e.g. EO 
data) or administrative sources that provide the same or similar information, 
and divergences are identified and explained to users.

Procedures and guidelines are developed in order to ensure that crops 
estimates from different sources can be combined. Compliance is periodically 
assessed.

18.3
Statistics are kept 
comparable over 
a reasonable 
period of time 
and between 
geographical 
areas.

Changes in methods of data compilation are clearly identified, described and 
analyzed to facilitate the interpretation of the results.

[Full=1;
Partial=0.5;

Not=0]

Quality reporting related to crops statistics includes a section on the 
assessment of internal consistency and comparability over time and with 
related statistics.

Breaks in the time-series of crop estimates are explained and the methods for 
ensuring reconciliation over a period of time are made publicly available.
Effects of changes in methodologies on final crop estimates are assessed and 
appropriate information is provided to users.

Significant changes in the phenomena to be measured are reflected by 
appropriate changes to concepts, classifications, definitions and target 
population
Differences within geographical areas or at the country level due to different 
concepts or methodologies are explained.



Crops Statistics: some reference material

GSARS (2015) Guidelines on International Classifications for Agricultural 
Statistics

http://gsars.org/wp-content/uploads/2015/12/Guidelines-for-Int-Classifications-on-Agricultural-
Statistics-web.pdf

GASRS (2015) Master Sampling Frames for Agricultural Statistics

http://gsars.org/wp-content/uploads/2016/02/MSF-010216-web.pdf

GASRS (2017) Handbook on Remote Sensing for Agricultural Statistics

http://gsars.org/wp-content/uploads/2017/09/GS-REMOTE-SENSING-HANDBOOK-FINAL-04.pdf

GASRS (2018) Handbook on crop statistics

http://gsars.org/wp-content/uploads/2019/05/Handbook-Crops.pdf
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Recommendations

• FAO should develop a system of NQAF for key variables of Food 
and Agricultural Statistics.

• Identify the “gold standard” for the compilation of the key 
variable

• When different methods are available for the compilation 
of the key variable, identify the pros and cons in the 
application of the different methodologies

• Define the main drawbacks of the sub-standard methods

• This allows to evaluate the quality of the statistical data 
produced by countries (possibility to give a score) that 
would increase the trust of the users in the statistics 
published at national and international level

• FAO should establish a Working Group with countries willing to 
collaborate in developing the NQAF for key variables of Food 
and Agricultural Statistics.



Thank You!
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