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Conventional	Data	Sources	of	Official	Statistics
• SURVEYS,	
• CENSUSES,	
• ADMINISTRATIVE	REGISTERS.

Innovative	Data	Sources
• SATELLITE	IMAGES,	
• MOBILE	PHONE	RECORDS,
• SENSORS	AND	SCANNER	DATA,
• SOCIAL	MEDIA	DATA,	etc.

Conventional	vs	Big	Data	
sources



SDGs call	for	no	one	is	left	behind.



Leave	no	one	behind	principle	requires	

GRANULAR	DATA
• income	class
• population	subgroups
• gender
• ethnicity
• geographic	location
• migration	status
• disability	status
• etc.

Conventional	vs	Big	Data



Conventional	vs	Big	Data

• Limitations	of	sample	surveys
• Increasing	costs	to	collect	and	analyze	
• Potential	loss	of	quality	
• Pressure	to	collect	more	information	
• Response	burden
• Politics	of/over	data	
• Transparency,	etc

Challenges	for	Data	disaggregation	from	traditional	sources



• Source of Funds: Japan Fund for Poverty Reduction
• Pilot Countries: Lao PDR, Philippines, Thailand and
Viet Nam

• Implementation Period: June 2013 to October 2017
• Objectives:

• Development of customized software applications
and methodology to estimate paddy rice cultivation
area and crop production using satellite data,

• Training of counterpart staff in the four pilot
countries, and

• Development of an online training program on the
use of satellite data for agricultural and rural
statistics.

Innovative	Data	Collection	for	Agriculture	
and	Rural	Development ‐ R‐CDTA	8369



• Developed		customized	versions	of	INternational
Asian	Harvest	mOnitoring system	for	Rice	
(INAHOR‐AD)

• Trained	staff	from	Lao	PDR,	the	Philippines,	
Thailand,	and	Viet	Nam	
• basic	remote	sensing,	use	of	INAHOR‐AD	

software,	use	of	QGIS,	crop	cutting,	farmer	
recall	survey,	and

• geospatial	technologies	(e.g.	SNAP)	and	
computer‐assisted	personal	interviewing	(e.g.	
Survey	Solutions)

Innovative	Data	Collection	for	Agriculture	
and	Rural	Development ‐ R‐CDTA	8369



• Developed	an	online	training	con	
Estimating	Rice	Paddy	Extent	and	
Production	with	ALOS‐2/PALSAR‐2	and	
INAHOR‐AD

• Promotional	video	for	the	course	
https://youtu.be/SSwg000ooHc

• Link	for	the	course:	http://adbx.online/

Innovative	Data	Collection	for	Agriculture	
and	Rural	Development ‐ R‐CDTA	8369



Methodological	Research	‐ 1
Using	Area	Frame	for	Paddy	Rice	Statistics:	Methodology	
and	Weighting	Procedures,	Results	of	Survey	Estimates	
and	Sampling	Errors.	

• Area	frame	approach	in	conjunction	with	crop	cutting	
technique	is	used	to	estimate	paddy	rice	area,	yield,	and	
production	for	the	2015	cropping	season	(July	2015	–
November	2015)	in	the	provinces	of	Savannakhet,	Lao	PDR;	
Ang	Thong,	Thailand;	and	Thai	Binh,	Viet	Nam.

• Results	obtained	are	compared	with	existing	administrative	
data	sources.	Significant	deviation	for	rice	area	between	the	
two	estimates.	Yield	estimates	are	similar	for	both	methods	in	
all	countries	except	in	Lao	PDR.

Innovative	Data	Collection	for	Agriculture	
and	Rural	Development



Methodological	Research	‐ 2
Land	Measurement	Bias:	Comparisons	from	Global	
Positioning	System,	Self‐Reports,	and	Satellite	Data

• This	research	looks	at	differences	in	farmer	
reported	area	versus	GPS	(gold	standard)	and	
Google	Earth	for	agricultural	plot	area.	

• Farmer	reported	plot	area	estimates	are	found	to	be	
statistically	different	when	compared	with	the	two	
methods	in	three	out	of	four	countries.

• Google	Earth	performs	just	as	well	as	GPS	(no	
statistically	significant	differences).

Innovative	Data	Collection	for	Agriculture	
and	Rural	Development



Measuring	Rice	Yield	from	Space

• Compared	area	and	yield	estimates	between	ALOS‐
2	satellite	and	Landsat‐MODIS	fusion	data.	

• ALOS‐2	satellite	and	Landsat‐MODIS	fusion	data	are	
equally	efficient	for	paddy	rice	area	estimation,	but	
Landsat‐MODIS	provides	better	results	for	crop	
yield	estimation.

• Ground	data	(crop	cutting)	and	fusion	Landsat‐
MODIS	data	used	to	create	a	spatially	delineated	
rice	yield	map	for	Thai	Binh province	in	Viet	Nam	to	
permit	spatial	analysis.

Innovative	Data	Collection	for	Agriculture	
and	Rural	Development

Methodological	Research	‐ 3



Innovative	Data	Collection	for	Agriculture	
and	Rural	Development ‐ R‐CDTA	8369



TA	9356‐ADB’s	Data	for	Development	Project aims	to	
strengthen the	capacity	of	NSOsmeet	the	disaggregated	data
requirements	of	the	SDGs.



Target	Outputs
• Training	workshops	on	SAE	and	Big	Data	
analytics	for	targeted	to	NSO	staff

• Training	Manual	on	Disaggregation	of	
Official	Statistics	and	SDGs

• Online	Course	Modules	on	SAE	and	Big	Data	
Analytics

• Country‐Specific	Case	Studies	on	SAE	and	
Big	Data	Analytics

TA	9356‐REG:	Data	for	Development



Country‐Specific	Case	Studies

• Explore	the	potential	of	using	big	data	as	an	alternative	
source.

• Facilitate	comparison	of	estimated	indicators	based	on	
methods	using	traditional	data	sources	and	big	data	
complemented	techniques.

• Help	NSOs	identify	their	operational	resource	requirements	in	
integrating	big	data	analytics	in	their	work	programs.

TA	9356‐REG:	Data	for	Development



TA	focus	areas	can	capitalize	on	the	following	
innovative	data	sources

• Satellite	images
• Publicly	accessible
• Has	various	applications
• Developed	methods	for	estimates	already	

existing

• Mobile	phone	call	detail	records	(CDRs)

TA	9356‐REG:	Data	for	Development



Focus	of	Country‐specific	Case	Studies

• Population	Mapping

• Poverty	Mapping

TA	9356‐REG:	Data	for	Development



Population	mapping	example:	(Top‐left)	Population	density	from	census	data	for	each	administrative	level	2	unit	in	an	area	of	northern	
Vietnam,	(Top‐right)	Land	cover	dataset	for	the	same	area,	(Bottom‐left)	Satellite	image	of	the	area	at	night,	(Bottom‐right)	WorldPop
population	modelling	methods	take	the	census	data	as	input,	then	use	machine	learning	methods	to	exploit	the	relationship	between	population	
density	and	high	resolution	landscape	features,	such	as	those	from	land	cover	and	satellite	data,	to	predict	population	densities	for	each	
100x100m	grid	cell	on	the	landscape.
Source: http://www.worldpop.org.uk/about_our_work/case_studies/

TA	9356‐REG:	Data	for	Development



Source: https://unstats.un.org/unsd/bigdata/taskteams/si‐gsd/default.asp

TA	9356‐REG:	Data	for	Development
Bigdata	– UN	Global	Working	Group



• Big data with advantages of timeliness and geo‐
spatial details offers immense potential in 
generating quick and more granular estimates. 

• Methods and results from big data applications 
however, need to be tested and cross validated 
with traditional surveys results for robustness. 

• Proxy indicators correlated with traditional 
indicators (like night time lights) provide 
opportunities to generate more frequent 
estimates and can complement traditional 
databased estimates for early estimates and 
forecasting trends.

Concluding	Observations



• Big data pose challenges ‐ privacy 
issues, costs, sharing of data by 
holders of big data, capacity to use.

• While big data should be embraced, 
but traditional sources will remain 
important. 

• More methodological research needed 
to adopt big data in official statistics. 

Concluding	Observations



Thank	you!
Email:	kjoshi@adb.org



Innovative	Data	Collection	for	Agriculture	
and	Rural	Development

SATELLITE SOURCE SPATIAL	
RESOLUTION

TEMPORAL	
RESOLUTION COST SENSOR	

TYPE

MODIS NASA

1km/
500m/
250m 1‐2	days FREE Optical

Landsat
USGS/
NASA 30m 16	days FREE Optical

ALOS‐2 JAXA 100m 14	days Paid SAR

Sentinel	‐2 ESA 10m 5	days FREE Optical



Appendix: Big	Data	Analytics

Source: Google Images

DATA	FOR	DEVELOPMENT



Appendix: Big	Data	Analytics

Source:	ADB’s	Key	Indicators	for	Asia	and	the	Pacific	2016

DATA	FOR	DEVELOPMENT



Appendix:	Big	Data	Analytics

Source:	ADB’s	Key	Indicators	for	Asia	and	the	Pacific	2016

https://blogs.adb.org/blog/how‐nighttime‐lights‐help‐us‐study‐
development‐indicators

DATA	FOR	DEVELOPMENT



Appendix: Big	Data	Analytics

Source:	www.unglobalpulse.org
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Appendix:	Big	Data	Analytics

Source: (Science) – Combining satellite imagery and machine learning to predict poverty 

DATA	FOR	DEVELOPMENT



Appendix:	Big	Data	Analytics

DATA	FOR	DEVELOPMENT



Appendix:	Big	Data	Analytics

DATA	FOR	DEVELOPMENT


