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This report describes the findings of a review on statistical weighting report made on scaled-up
certification study by the government of Cote direo The review from which the findings are
derived was conducted by Fafo commissioned by the International Cocoa Verification Board
(ICVB.) The findings of the study offer recommendations on technical aspects of statistical
weighting that will refine the quality of the study made on child labor in cocoa production

sector.
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1. Background and materials

In 2007/8 the government of Cote d’lvoire conductedertification study with the objectives of
estimating child labor and worst forms of child dalfWFCL) in cocoa production sector, as well as
documenting the incidence of forced adult labor§PE 2008). Commissioned by the International
Cocoa Verification Board (ICVB), Fafo and Khulisanducted verification activities on the results
reported in the study to evaluate the credibilitgd éhe scientific basis of the study. Fafo and liau
recommended to the ICVB the conditional acceptasfcthe study. The condition put forward to
make the findings of the study credible was thaprimements need to be made regarding the
estimation of the number and percentage of workhilgiren in cocoa sector reported in the scaled-up
study. The improvements were needed on these estraatthe inherent design of the data collection

did not allow for valid estimations of this key ugs

In addition to the condition that is needed foregting the report, the verification report alsoatbt
that the results reported in the scaled-up studyvalid to the selected sample and hence coultheot
generalized to all cocoa growing households in GBteoire. To this end, the verifiers made a
recommendation that these results can be madstisiaty representative and valid for all cocoa
growing households in Cote d’lvoire if the apprapei statistical weights are computed and employed
to the results reported in the study. This aspecthef recommendation was implemented by the
government of Cote d’lvoire with a clear objectioeenhancing the validity of the scaled-up study
and presented a revised report in August 2009. Tieseed results are the subject of this report in
which the findings of the review are discussed. Hseie of estimation of working children in the

cocoa sector is not addressed in this review.
The materials that are used in reviewing the weighgirocedure are:
e PSSTE (2008): National Initial Diagnostic Surveynd2008)
* CLMS/IDS (2009): Supplemental Study on the Inifighgnostic Survey

This assessment report is organized by presentmgutpose of statistical weighting in section two.
Section three discusses the findings of the revigweferring to the technical details of statidtica
weighting and referring to the appropriate mathérahformulas that should be used for computing
weights. Since statistical weighting is a resultled design of the sample survey, close referesce i
made to the description of the sample design thatlves four stages. Each of the four stages is
reviewed and the findings are discussed. The famation makes recommendation for the way

forward.



2. What is the objective of statistical weighting?

Information on characteristics of populations isstantly needed by various decision makers
for planning and designing specific policies thaid@ess a given problem. For reasons
relating to timeliness and cost, such informati®mften obtained by use of sample surveys.
The scaled-up study in botbote d’lvoire and Ghana was conducted to obtain information
about children’s engagement in cocoa productiowes as documenting the incidences of
worst forms of child labor and forced adult laboagiices. Formally, a sample survey may be
defined as a study involving a subset (or sampfe)ndividuals selected from a larger
population. Variables of interest are observed aeasared on each of the sampled
individuals. These measurements are then aggregatdall individuals in the sample to
obtain summary statistics (e.g. means, proportitwtg)s) for the sample. It is from these

summary statistics that extrapolations can be nsadeerning the entire population.

Sampling weights are needed to correct for featuréise sample that might lead to bias and
other departures between the sample and the retemopulation. Such features include the
selection of units with unequal probabilities, nmwverage of the population, and non-

response. Sampling weights are not needed if theacteristics of the sample do not require
the application of weights to generalize the restdt the reference population. Such cases
include when the sample is a simple random sampleeosample is a self-weighting sample.

In case of the certification studies, sample weigire needed to generalize the results to all
cocoa producing households @dte d’lvoire The objective of weighting that is relevant for

the purpose of the certification study @éte d’lvoireis the need to compensate for unequal
probabilities of selection while other reasons sashnon-response can also be taken into

account.

The development of sampling weights usually staitk the construction of thbase weight

for each sampled unit, to correct for their unequababilities of selection. In general, the

base weight of a sampled unit is the reciprocalsoprobability of selection into the sample.

For example, a sampled unit selected with prolgbili50 represents 50 units in the

population from which the sample was drawn. Thuspa weights act as inflation factors to

represent the number of units in the survey pojuahat are accounted for by the sample
unit to which the weight is assigned. The sum &f sample weights provides an unbiased

estimate of the total number of individuals in taeget population.
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3. Review of weighting procedure: findings

The sample used in the scaled-up study was consthagt a four stage stratified sample, limited
geographically to the cocoa producing regions irteCdlvoire. The first stage of the sampling
entailed constructing a frame of cocoa producingadenents and stratifying them by cocoa
production level in 1999/2001 into three categorigsw, medium and high) and selecting
departments based on their production level. The second stadgiled random selection of tveab-
departments within the selected departments. The third stageiled random selection of onglage
within each sub-department according to the pradndevel of the category. The last stage involved
selection of a fixed number of households fromhesilage. Development of sampling weights
usually starts with the construction of thase weight for each sampled unit, to correct for their
unequal probabilities of selection. The base weightist reflect the probabilities of selection athea
stage. In reviewing the computations of weightslioed in the supplemental study (CLMS/IDS,
2009), we followed the design stages and identifieel right formulas that should be used for
calculating the probability of selection of the wim a given stage. The assessment of the fouestag

is presented as follows.

First Stage: No Error
The 51 cocoa producindepartments in Cote d’lvoire were categorized in accordancehwhe

categorization of cocoa-producing regions, namely:

1. Low cocoa production (2% of national production —d&partments),
2. Medium cocoa production (11% of national productioi4 departments), and

3. High cocoa production (87% of national productioh7-departments).

In the low-level category, two departments weredoanly selected; in the medium-level category,
two departments were randomly selected; in the -légll category, all the 14 departments were
selected, except three departments that had beigedviuring pilot. Altogether 18epartments were

sampled. The inclusion probability départments is given by:

nc,d

Pc.d =

cd

where Nca is the number of departments sampled in eatgyory of cocoa producing areaig

category andl is department) and is theN_, total number of departenan each category of



cocoa producing area. This formula wesed correctly at this stage in the CLMS/IDS (2009) and

hence no error was found.

Second Stage: No Error
The second stage involves sampling of shie-departments where from each selected departments,

two sub-departments were randomly selected. The inclusion probabilitysub-departments is given
by:

nc,d,s 2

pc,d,s - Nc,d’s - N

c,d,s

where  Ncas s the total number afib-departments in each selected department anid index
of sub-department. This formula wased correctly at this stage in the CLMS/IDS (2009) and hence

no error was found.

Third Stage: No Error
The third stage entails sampling of the afléages n each selected sub-department. The inclusion
probability of avillage is given by:

n
pc,d,s,v - N

c,d,s,v _ 1

N

c,d,sVv c,d,syv

where  Ncasv s the total number of villages in eachdeld sub-department ards index of a

village. This formula wasised correctly at this stage in the CLMS/IDS (2009) and henceemor

was found.

Forth Stage: Error found
The final stage involves sampling of 20 househofdsfeach selected village. Hence the inclusion

probability of a given household is given by:



Equation 1

p — nc,d,s,v,m
cd,svm
nc,d,s,v,q
where Mcasvm is the number of households intervieweditheselected village; Me.d.sv.qa is

the total number of cocoa producing householdsaitheselected village andn is an index for a
household.
The inclusion probability outlined in the CLMS/IDSO@) is given by:

r]c,d,s,v,q - 20 r]c,d,s,v,q
N N N

n

— '‘¢c,d,sv,m

pc,d,s,v,m - N

c,d,s,v,m c,d,s,vym c,d,s,v,m c,d,s,vm

However, this formula is incorrect for calculatimgclusion probability of a household when it is

Equation 1
compared with the appropriate formula describe in Equation 1 above.Hence due to this,

an error is made at this stage resulting in anrnect overall probability of inclusion for a housdth

Suggestionsfor correcting error

The error identified in the last stage can be ctecedy applying the right formula. The use of
appropriate formula will result in the overall inslon probability for households that can be given
by:

pi = pr,d Dpr,d,s Dpr,d,s,v Dpr,d,s,v,m

Based on this, the appropriate sampling weighhtarseholds and adult workers/children taduld
beused is given by:

1

To provide guidance in correcting the errors, thprapriate formulas are summarized in Table 3.1

together with an indication in what stage the eisonade.



Table 3.1 Summary of appropriate formulas and eifarsd

Stage | Selected unit | Probability of Selection Notation Error found
! Department n N, -the number of departments sampled in each | NO
c,d ’
pc d= category of cocoa producing area
Nc,d .
NC,d : total number of departments in each
category of cocoa producing area.
I Sub- n No
department D _ 'cds ¢.d:S - total number of sub-departments in each
cd,s
e selected department
Nc,d,s P
_ 2
Nc,d,s
i Village Ny sy Nc,d,s,v: the total number of villages in each No
pc,d,s,v - N selected sub-department
c,d,sv
1
Nc,d,s,v
W Household N.gsvm | Ned.svm: the number of households interviewed Yes
pc,d,s,v,m - N
cd,sv,m | ineach selected village
Nc,d,s,v,m . total number of cocoa producing
households in each selected village

Overall probability of
selection

Pm = pr,d x pr,d,s x pr,d,s,v X pr,d,s,v,m

Formula for sampling
weight:

1
P




4. Summary and recommendations

The objective of this review has been to assess dtatistical weighting was employed on the new
report released by the government of Cote d'lvqitdMS/IDS 2009). Based on the materials
presented, we have reviewed the procedures deddribmomputing statistical weights. Our findings
indicate that, an error was made in calculating stagistical weights that resulted from using an
incorrect formula in the calculation of probabd#i of inclusion for a household at the fourth stafje
the sampling procedure. The error introduced atdtage will have an implication in that the ovieral
probabilities and hence the resulting statisticaighits will be wrong. It is important to note that
computing the weights, the implication on actuautes can be quantified to assess whether it will
decrease or increase a given estimate such agtbenpage of children working in hazardous cocoa
activities. However, such assessment need notdessary as it is simply an error that is quantiiab
and focus should be made to correct the resultssing the right formulas. These errors need to be
corrected based on the right formulas summarizéithivie 3.1. This report did not address additional
assessment on the results reported in (CLMS/IDS9R&9 the identified errors will result in incortec

results.

Based on our assessment on the supplemental rgpoMS/IDS, 2009), the reported results are
different in terms of content from the original xhup certification study report (PSSTE 2008). For
the purpose of providing weighted results on thelest up study, it is sufficient to apply the
appropriate weights without having to produce a lehset of different results and additional

exploratory analyses.

Finally, it is important to note that verificatiaman be conducted at various stages addressingugario
aspects of the subject in which the verificationmade upon. On technical issues such as statistical
weighting, close consultations between verifierd #8me governments would have been efficient in
terms of allocation of resources needed for condgcthe task and the impact this important
undertaking has on policy implications. The improeats suggested in this report need to be further
discussed with the government of Cote d’lvoire techl experts to ensure that an understanding is
made about conceptual and technical approacheleoisgues of statistical weighting as well as the
implementation of the weights.



