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Landholdings overview

I Landholdings play an essential role as a part of household
wealth and sometimes as a part of household agricultural
production

I Due to travel time and labor costs, accurate measurement of
landholdings is costly via GPS technology (7 minutes on
average in Armenia + travel time)

I Survey Solutions developed a new measurement technique of
measuring land via satellite images using the survey
enumerator’s tablet which has the potential to lower costs and
increase the quality of land area measurement

I This land area measurement topic has significant implications
for the collection of the World Bank Living Standards
Measurement Study data which spans the globe

I Analysis of the LSMS-ISA datasets has produced 1,300 papers
since 2010



Primary objectives

I Compare the satellite image tracing method to the
benchmark GPS measurements which have a known level of
precision

I Evaluate any differences in land area measurements given by
the three measurement methods: GPS, Satellite imagery and
self-reported estimates

I Identify correlates of the area measurement bias if present

I We discuss the additional benefits in terms of safety and the
lack of travel time which are associated with the satellite
image tracing method



Satellite measurement method

I Measurement via GPS has been widely adopted as the price of
handheld GPS is around $199, however measurement of land
area via GPS requires survey enumerators to travel from the
dwelling to the parcel of land which they then circle on foot
with the handheld GPS

I Respondent was first asked to locate the area where the parcel
was situated and second collaborated with the enumerator
who traced the outline of the parcel on the satellite images
using the Survey Solutions polygon tool

I After completing the satellite imagery measurement method,
respondents then visited the parcels for the GPS-based
measurements

I In some cases parcels of land can be far from the household.
In the case of Armenia only 1% of plots are further than
7.5km from the household



Satellite Measurement method examples



Satellite Measurement method examples



Key/Unique features - convex hull geometry
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The larger the value of the difference between the convex hull and
the GPS-measured shape, the more irregular the parcel shape.

Bigger difference �! more “costly” to draw



Key findings

I Time to measure is markedly faster with the satellite imagery
method compared to the GPS (7m18s on average for GPS
versus 3m24s on average for the satellite)

I No statistically significant differences in the methods in terms
of areal measurements

I No statistically significant correlates of the land area
measurement bias (Satellite - GPS)

I Thought not necessarily more accurate, the satellite method
offers clearly defined value-added over self-reported estimates
by providing geo-referenced locations of parcels in space



Study Background

I Armenia land tenure survey data collected by World Bank

I 1,289 households were sampled from October 2019 until
December 2019 when all the interviews were completed

I Sample region was selected to include a range of different
landscape characteristics

I Additional land measurements via the satellite image tracing
method were collected for a randomly selected subset of 714
parcels �! 680 parcels with underlying GPS data, large
chunk of the GPS data unusable so 260 total observations



Study Area - Armenia

Sources: GADM, ESRI, TomTom, Garmin, FAO, NOAA, USGS



Parcel Examples - Good parcel 1

Sources: ESRI, Vantor, Earthstar Geographics, and the GIS User Community
Projection: Lambert Conformal Conic
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