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POVERTY MAPS IN JAMAICA

•UBN approach

•1991 Census

1992

•UBN approach 
+ Consumption 
based approach

•2001 Census

2002
•Consumption 

Approach

•2011 Census

2012
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WHAT IS POVERTY MAPPING ?

• "Poverty mapping" is a method to estimate the welfare level and
the degree of inequality at lower aggregation levels such as EDs or
communities.

• It uses a model of household expenditure from a survey dataset to
estimate household welfare and apply it to a census dataset which
does not include household expenditure or income information.

• Poverty indicators at the community level are then estimated as
aggregates.
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THE APPROACH (2012)

Workshop with key stakeholders to 
define model parameters

Modelling

Workshop with key stakeholders to 
validate results
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STAGES OF POVERTY MAPPING
S

ta
g
e

 1

The census and survey 
data are examined for 
compatibility.

Only the variables with 
same definition and 
distribution are 
allowed to be used in 
the second stage or 
the modelling stage.

S
ta

g
e

 2

A series of regressions 
are run to model the 
expenditure and 
decompose the 
random unexplained 
components.

Once a believable 
welfare estimation 
model is obtained, the 
poverty mapper will 
then apply it to the 
third stage known as 
the simulation stage.

S
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g
e

 3

Uses the model 
parameters and 
performs repeated 
drawings on different 
random components to 
bootstrap the 
household 
expenditure.

The estimated 
household welfare is 
then aggregated at 
different levels.

Model evaluation
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STAGE 1: COMPARISON

Census 2011

JSLC 
2012

JSLC (LSMS)

•Parish level data (14)

Census

•ED Level data

Poverty Maps

•Parish level data (14)

•Community level data (767)
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STAGE 1: COMPARISON (CONT’D)

Identified variables 
collected in both 
Census and JSLC

•Collected variables 
e.g. sex of household 
head

•Derived variables e.g. 
dependency ratio

Assessed averages 
and design-adjusted 
confidence intervals

•At  = 0.05

•Variable statistically 
equal if census 
estimate within 95% 
C.I.
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STAGE 1: COMPARISON (CONT’D)
JS

L
C Households (6,579)

Individual (20,532)

Variables

•demographics

•education

•Employment

•consumption

•housing 
characteristics

C
e

n
s
u

s Households (881,037)

Individual (2,682,512)

Variables

•basic services 

• information and 
communication 
technology (ICT) 
equipment 

•Housing 
characteristics

•demographic 

•education 
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STAGE 2: MODELLING

•Geographic regions believed to have similar 
consumption patterns

Determine consumption models

•Significant linear correlation with consumption 
(Pearsons)

Determine variables to include in each 
model
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STAGE 2: MODELLING (CONT’D)

Conceptually, a total of 77 
identical variables, including 
derived variables, between 
both sources were identified 
at the household level. 

Statistically, all of the 77 
variables in each of the 
seven geographic groups 
were tested for equality.

household 
size 

household 
composition

age

sex occupation education 

materials of 
the dwelling

access to 
basic 

services

household 
assets. 
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STAGE 2: MODELLING (CONT’D)

Control Variables

Number

•46 variables aggregated at the level of parish 
and community were included in the 
modelling stage

Purpose

•To control for differences between 
communities in terms of population, climate, 
housing characteristics, public transfers and 
public services. 

Sources of the Control
Variables:

Population and 
Housing Census

Administrative 
Records
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STAGE 2: MODELLING (CONT’D)
• For each of the seven groups, the relationship between the logarithm

of household consumption per adult equivalent, with the statistically
equal and aggregated variables identified in the first stage, was
estimated using a GLS regression approach.

𝑙𝑜𝑔 𝑌ℎ𝑙 = 𝑋ℎ𝑙𝛽 + 𝑍𝑙𝛾 + 𝜇ℎ𝑙
• The 𝑋ℎ𝑙and 𝑍𝑙 sets include, respectively, the household characteristics and

the characteristics of the geographical unit that allow for the prediction of
household consumption on the census.

• 𝜇ℎ𝑙 represents the error term that includes two components:
• the error that is common for all the households in the same geographical unit,

• the error that is specific to each household.

12
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STAGE 2: MODELLING (CONT’D)
• The error term 𝜇ℎ𝑙

𝜇ℎ𝑙 = 𝑙 + 𝜀ℎ𝑙
• 𝑙 is the error that is common for all the households in the same

geographical unit,

• 𝜀ℎ𝑙 the error that is specific to each household.
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STAGE 2: MODELLING (CONT’D)

The objective of this process was to analyse the power of 
each model to predict consumption, based on two conditions:

all the variables included 
in the model were 

statistically significant

that the adjusted 
coefficient of 

determination, (R2), was 
around 0.50, but no less 

than 0.30
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STAGE 3: SIMULATION

200 imputations of adult equivalent 
consumption were simulated for each ED

Imputed consumption was then 
compared with the survey results
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STAGE 3: MODEL EVALUATION

• Each model was evaluated in terms of the magnitude of the estimation
error that is common to all households living in the same geographical
unit ( 𝑙).

• This assessment calculates the ratio of the variance of 𝑙 relative to the
total variance of errors (𝜇ℎ𝑙 ), and indicates what proportion of the
variance of errors that is due to unexplained differences at the
community level.

• As this ratio moves away from zero, the reliability of the estimations
decreases as it reduces the accuracy of capturing the fact that
households living in the same community are more similar among each
other than their peers living in other communities.

• As a condition, the value of the ratio should be less than 10%, which is
satisfied in all seven groups.
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SUMMARY OF THE MODEL RESULTS
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COMPARISON BETWEEN IMPUTATION

AND JSLC FIGURES
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PARAMETERS ESTIMATED AT THE COMMUNITY

LEVEL

Per capita 
consumption

Total poverty Food poverty

• Evaluation Criteria

• 95% Confidence Interval

• the CVs for predicted consumption, and the standard errors of poverty
estimates at the community level
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EQUIVALIZED PER CAPITA CONSUMPTION
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EQUIVALIZED PER CAPITA CONSUMPTION
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TOTAL POVERTY
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TOTAL POVERTY
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FOOD POVERTY
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FOOD POVERTY
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POVERTY MAPS 2012 AND 2002

19.9%

2012

19.7%

2002
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Next 
Poverty 
Maps
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