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Why use ICT in evaluations?

 Efficiency

 Analysis at different scales

 Aiding objectivity and transparency

 Applicable to variety of evaluation methods



GEF Land Degradation Projects



Using Earth Observation in
supporting evaluation of an
income enhancement project

Hansdeep Khaira* - Giancarlo Pini**
*IFAD’s Independent Office of Evaluation

**World Food Programme – IFAD-WFP Joint Climate Analysis Partnership

Information and Communication Technologies for Evaluation (ICT4Eval) International Conference Rome, 6-7 June 2017



Background

• IOE requested to set up and test a methodology (based
on EO data) supporting Impact Evaluation of an irrigation
rehabilitation Project aimed at improving incomes.

• The goal was to set an operational and reliable
methodology and test it in view of possible use in future
IOE evaluations.
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Objective

• To estimate magnitude & significance of difference in
vegetation development (NDVI) based on temporal
variations (project baseline 2013 and endline 2016)

• The methodology should be able to perform a cost-
effective verification of the effectiveness of the
intervention that may be used as i) a preliminary
screening, ii) support field verification missions and iii) as
a medium/long-term impact monitoring tool when applied
repeatedly over time.
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Methodology
NDVI variations between
before and after the
intervention could be due
to
i) the intervention itself,
ii) the stage of

development of the
vegetation at those
particular times, and

iii) the seasonal weather
conditions in the
period preceding the
observation

WHAT CAN WE DO TO IMPROVE OUR ANALYSIS ? 4



• The methodology applied is derived from the “Before/After
Control/Impact ‘BACI’ contrast presented in a recent research
paper.

• The rationale is that project interventions will cause a different
pattern of change from before to after the treatment compared with
similar areas not treated by the project.

• The original paper applied the BACI to a natural vegetation
restoration project.

• Our pilot project is the first time BACI is applied in agriculture.

Methodology
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• Data: Analysis performed using 250-m NASA MODIS NDVI product
(8 days) from 2004 to 2016 (Landsat on going)

• Project Area: Five irrigation schemes that were rehabilitated as part
of project intervention. Farm plots split into three sizes: small (< 2ha),
medium (2-10ha) large (> 10ha) - to understand better the effect on
different types of farmers.

• Selection of non-treated sites based on:
 similar land cover
 geographic proximity
 not subjected to intervention
 randomly selected

Methodology
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 Undertake unsupervised classification (KMeans cluster analysis)
to classify area according to different vegetation development
patterns.

 Assess pixel similarity in treated (T) and non-treated (NT) areas
Similarity has been defined as the complement of the RMSE:
Similarity s = 1–RMSE.
Values close to one indicate nearly identical overall composition of
a T and the NT. Pixels with a similarity smaller than 0.9 were
discarded

 In the next step, we randomly extracted 50 NT and then the NDVI
was extracted for all valid pixels belonging to the T and NT areas for
the period before and after the intervention. The 20 NT with higher
RMSE were considered for the calculation of the BACI contrast.

Methodology: Steps
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 The impact of the intervention is evaluated by the change between
T and NT before and after the intervention.

BACI contrast = ( µNTa −  µNTb ) − ( µTa −  µTb )

where µ is the site-specific spatial NDVI mean; NTa, Ta stand respectively for
non-treated area and treated area at endline (after); NTb and Tb stand respectively for
non-treated area and treated area at baseline (before).

 By convention, a negative BACI contrast indicates that the variable
has increased more in the intervention site with respect to controls
in the time period before and after intervention.
 The BACI analysis provides two important statistics: the

significance level (P-value) of the BACI effect test and the BACI
contrast*.

 *The (null) hypothesis of no change was rejected at the conventional 5% significance level.

Methodology: Steps
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Perimeter name Zone

BACI
index

(contrast)

Relative
contrast

% P-value
Before and After

Time-frame

Does-Grakali full area -0.0052 -0.73 0.0080061 2011-13vs2014-16

Does-Grakali medium fields -0.0155 -2.16 0.0002820 2011-13vs2014-16

Does-Grakali small fields -0.0067 -0.89 0.2066130 2011-13vs2014-16

Lami-Misaktsieli full area 0.0024 0.34 0.0000150 2011-13vs2014-16

Lami-Misaktsieli large fields -0.035 -4.9 0.0892510 2011-13vs2014-16

Lami-Misaktsieli medium fields 0.0203 2.89 0.0000470 2011-13vs2014-16

Lami-Misaktsieli small fields 0.0036 0.48 0.0004710 2011-13vs2014-16

Karagaji full area 0.0216 2.98 0.0001090 2012-14vs2015-16

Karagaji small fields -0.0031 -0.41 0.0058530 2012-14vs2015-16

Metehki full area 0.0065 0.85 0.2082250 2012-14vs2015-16

Metehki small fields -0.0113 -1.45 0.0001110 2012-14vs2015-16

Dzevera-Shertuli full area 0.0043 0.61 0.0145280 2013-15vs2016

Dzevera-Shertuli medium fields 0.0595 9.24 0.3925540 2013-15vs2016

Dzevera-Shertuli small fields -0.0044 -0.63 0.0140050 2013-15vs2016

Results

Negative BACI contrasts (in bold)
Green background is used to highlight negative BACI contrasts that are significant at the 0.05 P-value
Light green background is used to highlight negative BACI contrasts that are very close to significant
0.05 P-value
Grey background indicates a non-significant/no BACI effect. 9



A significantly negative BACI contrast (i.e. improvement in NDVI
with respect to NT after the intervention) detected in 7 out of 14
samples respectively but only 4 with significant 0.05 P-value.

In three of the five schemes, small plots in treatment areas
performed better than similar plots in non-treatment areas.

Average relative contrast  of -1.24% in sites with significant
BACI effect.

Considering NDVI as a proxy of the vegetation development, these
numbers mean a limited improvement in the vegetation
development with respect to the controls areas.

Results
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Field mission

Results of ground-truthing carried out though a field
mission confirmed the low uptake of irrigation in
intervention areas.

Some of the increase in vegetation was due to more
grass being grown (livestock fodder).

Impact Evaluation

Results of HH survey also showed statistically
significant increase in land area available for irrigation
but insignificant increase in area irrigated after
intervention.

Results
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Some of the main lessons learned that could further improve
the quality of outputs:

• Complex environment (anthropized irrigated area) led to
challenges in explaining whether the change is related to
difference of vegetation greenness or due to switch in
cropping pattern.

• A well-designed field visit is essential to explain the
confounding factors (e.g. crop rotation, crop change, etc.).

• Survey firm should collect household data with coordinates,
which could then be utilised for cross-reference of the NDVI
data in the same area of interest.

Lessons learned
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• Preparation is the key:
 exact delineation boundary (command area) for

project's area.
 pre-assessing the accuracy of treatment area maps

through discussions with project staff.

• When NDVI is used in conjunction with household survey,
two strategies can be explored:
 Using NDVI to aid control group selection of the

household survey.
 Using NDVI to select a control group additional to

control group used for household survey.

Lessons learned
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• In sum, while the methodology provides an opportunity
for better understanding of the impact of project
intervention on agricultural productivity, a well-designed
control group and field visits and generally improved
information from the field, will enhance the quality of the
assessment, especially when evaluating projects with
complex vegetation coverage and land use such the ones
object of this study.

Lessons learned
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• The methodology has been completely automatized by developing
an algorithm in open source statistical software R (R Development
CoreTeam, 2016). It can be applied easily to other IE

• Better integrate the EO analysis in the IE procedures

• Great potentialities coming from newly available EO data (Sentinel II
at 10 mt. resolution)

Next steps
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