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Preface 

The 6th Edition of the estimates and projections of the economically active population EAPEP Database is 

the result of a joint collaboration between the ILO Department of Statistics and the ILO Employment Trends 

Unit.   

In this edition, the Employment Trends Unit and the Department of Statistics had the joint responsibility for 

developing the historical estimates (1990-2010), whilst the Department of Statistics had primary 

responsibility for developing the projections. 

For this edition, enhanced methodologies have been developed in order to improve the EAPEP labour force 

estimates and projections. There are several important changes in this edition as compared to the previous 

one.  

Firstly, the statistical basis has been increased (in other words, the proportion of imputed values has been 

reduced). In addition, the historical estimates (1990-2010) are now accompanied by detailed metadata for 

each data point. The metadata include several fields regarding the source of collected data, the type of 

adjustments made to harmonise them (when needed) and the type of imputation method used to fill missing 

data. 

Concerning the projection exercise, the projections are now based on a wider range of models than in the 

previous edition. Notably, they allow the capture of the impact of the latest economic (and still on-going) 

crisis on the labour force participation for concerned countries. Finally, in this edition the ILO uses 

projections made by National Statistical Offices (NSOs), provided that these have been published recently. 

This concerns around twelve countries.   

The resulting models and methodologies will be the basis for subsequent updates of the EAPEP Database by 

the Department of Statistics and the Employment Trends Unit. 

This paper was prepared by Evangelia Bourmpoula, Steven Kapsos (ILO Employment Trends Unit) and Jean-

Michel Pasteels (ILO Department of Statistics). This work has benefited from excellent collaboration with 

Geneviève Houriet-Segard, Messaoud Hammouya, Monica Castillo and Ivan Mustafin, as well as from the 

valuable comments of Rafael Diez de Medina, Director of the Department of Statistics and Ekkehard Ernst, 

Chief of the Employment Trends Unit.  

Also, a special thank you to Stefanie Garry for editorial work. 
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1. Introduction 

The ILO programme on estimates and projections of the economically active population is part of a larger 

international effort on demographic estimates and projections to which several UN agencies contribute. 

Estimates and projections of the total population and its components by sex and age group are produced by 

the UN Population Division, and employed populations by the ILO, the agricultural population by FAO and 

the school attending population by UNESCO. 

The main objective of the ILO programme is to provide member states, international agencies and the public 

at large with the most comprehensive, detailed and comparable estimates and projections of the 

economically active population in the world and its main geographical regions. The first edition was 

published by the ILO Department of Statistics in 1971 (covering 168 countries and territories, with reference 

period 1950-1985)1; the second edition in 1977 (with 154 countries and territories and reference period 

1975-2000)2; the third edition in 1986 (with 156 countries and territories and reference period 1985-2025)3; 

the fourth edition in 1996 (with 178 countries and territories and reference period 1950-2010)4; the fifth 

edition in 2007 (with 191 countries and reference period 1980-2020) with two subsequent updates (in 

August 2008 and December 2009)5. 

The present sixth edition covers 191 countries and territories. The reference period for the estimates is 

1990-2010 and for the projections is 2011-2020. For countries with historical data prior to 1990 (but after 

1979), estimates concerning the period prior to 1990 are also provided. 

The basic data are single-year labour force participation rates by sex and age groups, of which ten groups are 

defined by five-year age intervals (15-19, 20-24, ..., 60-64) and the last age group is defined as 65 years and 

above. The data are available at the ILO main website for labour statistics: http://laborsta.ilo.org. 

The labour force participation rate is a measure of the proportion of a country’s working-age population that 

engages actively in the labour market, either by working or looking for work; it provides an indication of the 

relative size of the supply of labour available to engage in the production of goods and services.6 The labour 

force participation rate is calculated as: 

                                       
                   

                 
 

                                 

                 
 

where         stand for country, year, age group and sex, respectively. 

At this aggregated level, the variable "participation rate" is of dichotomous nature: either you participate or 

you do not. That is, what is observed is how many individuals from a particular demographic group (male, 

female, prime age, youth, etc.) are working or looking for work, but the extent of work – the number of 

hours which this portion of the population is working or willing to work – is not captured. 

The purpose of the present note is to describe the main elements of the estimation methodology adopted 

for the sixth edition. For this edition, enhanced methodologies have been developed in order to improve the 

EAPEP labour force estimates and projections. Firstly, the statistical basis has been increased (in other 

words, the proportion of imputed values has been reduced). In addition, the historical estimates (1990-2010) 

are now accompanied by detailed metadata for each data point regarding the source of collected data, the 

type of adjustments made to harmonise them (when needed) and the type of imputation method used to fill 

missing data.  
                                                           
1
 ILO, Labour force projections, 1965-85 (1

st
 edition, Geneva 1971).  

2
 ILO, Labour force projections, 1950-2010 (2

nd
 edition, Geneva 1976). 

3
 ILO, Economically Active Population: Estimates and projections, 1950-2025 (3

rd
 edition, Geneva 1986).  

4
 ILO, Economically Active Population Estimates and projections, 1950-2010 (4

th
 edition, Geneva 1996).  

5
 ILO, Estimates and Projections of the Economically Active Population, 1980-2020 (5

th
 edition, Geneva 2007, Update August 2008, 

Update December 2009). 
6
 See ILO, Key Indicators of the Labour Market 7th Edition. 

http://laborsta.ilo.org/
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Figure 1. ILO Estimates and Projections of the Economically Active Population 1990-2020 (Sixth edition) 

 

The underlying national labour force data used for producing harmonised single-year ILO country estimates 

of labour force participation rates (LFPR) by sex and standard age groups are described in section 2. That 

section also includes the description of the statistical treatment of missing values and the estimation models 

for countries for which no or limited data were available. The different strengths and limitations of the 

present methodology are presented in section 3, as well as proposed directions for future work. 

2. Estimation model 1990-2010: data and methodology 

2.a. Introduction 

The EAPEP database is a collection of country-reported and ILO estimated labour force participation rates. 

The database is a complete panel, that is, it is a cross-sectional time series database with no missing values. 

A key objective in the construction of the database is to generate a set of comparable labour force 

participation rates across both countries and time. With this in mind, the first step in the production of the 

historical portion of the 6th Edition of the EAPEP database is to carefully scrutinize existing country-reported 

labour force participation rates and to select only those observations deemed sufficiently comparable. Two 

subsequent adjustments are done to the national LFPR data in order to increase the statistical basis (in other 

words, to decrease the proportion of imputed values); that is, harmonization of LFPR data by age bands and 

adjustment based on urban data (see Annexes 3 and 4 for a detailed description of these adjustments). In 

the second step, a weighted least squares panel model was developed to produce estimates of labour force 

participation rates for those countries and years in which no country-reported, cross-country comparable 

data currently exist. 

This section contains two main parts. The first part provides an overview of the criteria used to select the 

baseline national labour force participation rate data that serve as the key input into the ILO’s Economically 

Active Population Estimates and Projections 6th Edition database. This section includes a discussion of non-
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comparability issues that exist in the available national LFPR data and concludes with a description of the 

LFPR data coverage, after taking into account the various selection criteria. The second part describes the 

econometric model developed for the treatment of missing LFPR values, both in countries that report in 

some but not all of the years in question, as well as for those countries for which no data are currently 

available. 

2.b. Data selection criteria and coverage 

Non-comparability issues 

In order to generate a set of sufficiently comparable labour force participation rates across both countries 

and time, it is necessary to identify and address the various sources of non-comparability. This section draws 

heavily on the labour force participation data comparability discussion in the Key Indicators in the Labour 

Market (KILM), 7th Edition (Geneva, ILO 2011). The main sources of non-comparability of labour force 

participation rates are as follows: 

Type of source – country-reported labour force participation rates are derived from several types of sources 

including labour force surveys, population censuses, establishment surveys, insurance records or official 

government estimates. Data taken from different types of sources are often not comparable. 

Age group coverage – non-comparability also arises from differences in the age groupings used in measuring 

the labour force. While the standard age-groupings used in the EAPEP Database are 15-19, 20-24, 25-29, 30-

34, 35-39, 40-44, 45-49, 50-54, 55-59, 60-64 and 65+, some countries report non-standard age groupings, 

which can adversely affect broad comparisons. For example, some countries have adopted non-standard 

lower or upper age limits for inclusion in the labour force, with a cut-off point at 14 or 16 years for the lower 

limit and 65 or 70 years for the upper limit. 

Geographic coverage – some country-reported labour force participation rates correspond to a specific 

geographic region, area or territory such as "urban areas". Geographically-limited data are not comparable 

across countries. 

Others – Non-comparability can also arise from the inclusion or non-inclusion of military conscripts; 

variations in national definitions of the economically active population, particularly with regard to the 

statistical treatment of “contributing family workers”, "subsistence work" and the “unemployed, not looking 

for work”; and differences in survey reference periods. 

Data selection criteria 

Taking these issues into account, a set of criteria was established upon which nationally-reported labour 

force participation rates would be selected for or eliminated from the input file for the EAPEP dataset.7 

There are three criteria described hereafter. 

Selection criterion 1 (type of source)  

Data must be derived from either a labour force or household survey or a population census. Labour force 

surveys are the most comprehensive source for internationally comparable labour force data. National 

labour force surveys are typically very similar across countries, and the data derived from these surveys are 

generally much more comparable than data obtained from other sources. Consequently, a strict preference 

                                                           

7
 All labour force participation data in the EAPEP input file were selected from the ILO Key Indicators of the Labour Market (KILM) 7

th
 

Edition Database (Geneva, 2011), http://www.ilo.org/kilm.  The main sources of data in the KILM include the ILO Labour Statistics 
(Laborsta), http://laborsta.ilo.org; the Organization for Economic Development and Cooperation (OECD) Labour Force Statistics 
Database, http://www.oecd.org; the Statistical Office of the European Communities (EUROSTAT) European Labour Force Survey (EU 
LFS) online database (http://epp.eurostat.ec.europa.eu); ILO Regional Office for Latin America and the Caribbean Labour Analysis and 
Information System (SIAL) Project (http://www.oitsial.org.pa/) and the ILO Labour Market Indicators Library (LMIL), 
http://www.ilo.org/trends, which contains data collected by the online and printed reports of National Statistical Offices (NSO). 

http://www.ilo.org/kilm
http://laborsta.ilo.org/
http://www.oecd.org/
http://epp.eurostat.ec.europa.eu/
http://www.oitsial.org.pa/
http://www.ilo.org/trends
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was given to labour force survey data in the selection process. Yet, many developing countries without 

adequate resources to carry out a labour force survey do report LFPR estimates based on population 

censuses. Due the need to balance the competing goals of data comparability and data coverage, some 

population census-based labour force participation rates were included. However, a strict preference was 

given to labour force survey-based data, with population census-derived estimates only included for 

countries in which no labour force survey-based participation data exist. Data derived from official 

government estimates in principle were not included in the dataset as the methodology for producing 

official estimates can differ significantly across countries and over time, leading to non-comparability. 

However, bearing in mind that as large a statistical basis as possible is preferable to a fully imputed series, 

the available official government estimates are kept for 6 countries.8 

Selection criterion 2 (age coverage) 

Data broken down by 5-year age groups and 65+ are included in the initial input. For example, when the 

labour force participation rate refers to the total working age population, this observation is not included. 

Ideally, the reported rate corresponds to the 11 standardized age-groups (15-19, 20-24, 25-29, 30-34, 35-39, 

40-44, 45-49, 50-54, 55-59, 60-64 and 65+). For the countries with non-standardised age-groups, two types 

of harmonisation has been applied; harmonising the lower and upper age limit and harmonising data from 

larger age bands to the above standard 5-year age bands. Detailed descriptions of these harmonisations can 

be found in Annex 3. 

Selection criterion 3 (geographical coverage) 

Regarding the geographical selection criteria, data corresponding to national (i.e. not geographically limited) 

labour force participation rates or data adjusted to represent national participation rates are included. 

Labour force participation rates corresponding to only urban or only rural areas are not comparable across 

countries.  This criterion was necessary due to the large differences that often exist between rural and urban 

labour markets. For four countries in Latin America, the labour force participation rates corresponding to 

urban areas only were adjusted and estimates derived from these were subsequently included (see Annex 

4). 

Resulting input data file 

Together, these criteria determined the data content of the final input file, which was utilized in the 

subsequent econometric estimation process (described below).  Table 1 provides response rates and total 

observations by age-group and year.  These rates represent the share of total potential (or maximum) 

observations for which real, cross-country comparable data (after harmonisation adjustments) exist. 

  

                                                           
8
 These countries are Cameroon, Haiti, Senegal, Sudan, Togo and Ukraine. 
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Table 1. Response rates by year, both sexes combined 

Year 
Proportion of potential 

observationsa 
Number of 

observations 

1980 0.13 541 
1981 0.12 508 
1982 0.14 572 
1983 0.22 927 
1984 0.17 711 
1985 0.22 921 
1986 0.21 894 
1987 0.20 835 
1988 0.24 1'023 
1989 0.27 1'153 
1990 0.26 1'104 
1991 0.28 1'161 
1992 0.26 1'112 
1993 0.29 1'198 
1994 0.30 1'248 
1995 0.34 1'415 
1996 0.31 1'323 
1997 0.32 1'343 
1998 0.34 1'426 
1999 0.35 1'483 
2000 0.37 1'552 
2001 0.36 1'510 
2002 0.36 1'528 
2003 0.39 1'628 
2004 0.42 1'753 
2005 0.45 1'870 
2006 0.43 1'802 
2007 0.41 1'724 
2008 0.45 1'872 
2009 0.41 1'704 
2010 0.32 1'328 

Total 0.30 39'169 
a
 The potential number of observations for each year is 4'202 data points (11 age-groups x 191 countries x 2 

sexes). Hence, the total potential number of observations which covers the time period 1980 to 2010 is 130'262 
data points. 

In total, comparable data are available for 39'169 out of a possible 130'262 observations, or approximately 

30 per cent of the total. It is important to note that while the percentage of real observations is rather low, 

174 out of 191 countries (91 per cent) reported labour force participation rates in at least one year during 

the 1980 to 2010 reference period. 9 Thus, some information on LFPR is known about the vast majority of the 

countries in the sample. 

There is very little difference among the 11 age-groups with respect to data availability.  This is primarily due 

to the fact that countries that report LFPR in a given year tend to report for all age groups. On the other 

hand, there is a clear variation in response by year. Figure 2 shows the evolution of the response rates by 

estimation group over the last 20 years. Certainly, coverage tends to improve over time, as the lowest 

                                                           
9
 The 17 countries or territories for which no comparable information on labour force participation rate by sex and age exist to our 

knowledge are: Afghanistan, Angola, Channel Islands, Eritrea, Guinea, Guinea-Bissau, Democratic People's Republic of Korea, Libyan 
Arab Jamahiriya, Mauritania, Myanmar, Solomon Islands, Somalia, Swaziland, Turkmenistan, United States Virgin Islands, Uzbekistan, 
and Western Sahara. 
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coverage occurred in the early 1980s (only 20.2 per cent of the total potential number of observations is 

reported over this period). While the overall response rate is approximately 30 per cent, response rates vary 

substantially among the different regions of the world. In particular, in CEE and CIS and South America the 

response rates improved by about 55 and 49 percentage points, respectively. Sub-Saharan Africa followed by 

East Asia has the lowest response rates while at the same time the progress in improving the probability of 

response over time has been relatively low. 

Figure 2. Response rates by estimation group and selected time periods (%) 

 
*The response rate is calculated by dividing the number of the countries who report labour force participation rates with the number 

of countries per groupXyears. 

2.c. Missing value estimation procedure 

Overview 

This section describes the basic missing value estimation model developed to produce the EAPEP historical 

database. The model was developed by the ILO Employment Trends Unit as part of its ongoing responsibility 

for the development and analysis of global and regional aggregates of key labour market indicators including 

labour force, employment, unemployment, employment status, employment by sector and working poverty, 

among others.10 The present methodology contains four steps. First, in order to ensure realistic estimates of 

labour force participation rates, a logistic transformation is applied to the input data file. Second, a simple 

interpolation technique is utilized to expand the baseline data in countries that report labour force 

participation rates in some years. Next, the problem of non-response bias (systematic differences between 

countries that report data in some years and countries that do not report data in any year) is addressed and 

a solution is developed to correct for this bias. Finally, a weighted least squares estimation model is applied, 

which produces the actual country-level LFPR estimates. Each of these steps is described below. 

                                                           
10

 A series of background papers on the Trends Unit’s work related to world and regional aggregates including methodological documents 
on the relevant econometric models can be found at http://www.ilo.org/trends. 
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Step 1: Logistic transformation 

The first step in the estimation process is to transform all labour force participation rates included in the 

input file. This step is necessary since using simple linear estimation techniques to estimate labour force 

participation rates can yield implausible results (for instance labour force participation rates of more than 

100 per cent). Therefore, in order to avoid out of range predictions, the final input set of labour force 

participation rates is transformed logistically in the following manner prior to the estimation procedure: 
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ln      (1) 

where yit is the observed labour force participation rate by sex and age in country i and year t. This 

transformation ensures within-range predictions, and applying the inverse transformation produces the 

original labour force participation rates. The specific choice of a logistic function in the present context was 

chosen following Crespi (2004). 

Step 2: Country-level interpolation 

The second step in the estimation model is to fill in, through linear interpolation, the set of available 

information from countries that report in some, but not all of the years in question. In many reporting 

countries, some gaps in the data do exist. For instance, a country will report labour force participation rates 

in 1990 and 1995, but not for the years in between. In these cases, a simple linear interpolation routine is 

applied, in which LFPR estimates are produced using equation 2. 
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it Ytt
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Y 




     (2) 

In this equation, 1iY  is the logistically transformed labour force participation rate in year t1, which 

corresponds to the closest reporting year in country i following year t. 0iY  is the logistically transformed 

labour force participation rate in year t0, which is the closest reporting year in country i preceding year t. 

Accordingly, 1iY  is bounded at the most recent overall reporting year for country i, while 0iY  is bounded at 

the earliest reporting year for country i. 

This procedure increases the number of observations upon which the econometric estimation of labour 

force participation rates in reporting and non-reporting countries is based. It relies on the assumption that 

structural factors are predominant as compared to the cyclical and accidental ones. 

  



11 

 

 

 

Table 2.  Response rates by estimation group 

Estimation group 
Number of 
observations 

Number of 
observations, 
post-
interpolation 

Proportion of 
potential 
observations

a
 (%) 

Proportion of 
potential 
observations

a
 (%), 

post-interpolation 

Developed Europe 
(22 countries) 12'054 12'122 80.3 80.8 
Developed Non-Europe 
(9 countries) 5'362 5'584 87.4 91.0 
CEE and CIS 
(27countries) 5'632 9'392 30.6 51.0 
East and South-East Asia 
(22 countries) 2'800 5'540 18.7 36.9 
South Asia 
(9 countries) 1'143 3'120 18.6 50.8 
Central America and the 
Caribbean (25 countries) 4'952 9'704 29.0 56.9 
South America 
(10 countries) 3'088 4'646 45.3 68.1 
Middle East and North 
Africa (19 countries) 2'069 6'077 16.0 46.9 
Sub-Saharan Africa 
(48 countries) 2'069 8'351 6.3 25.5 

Total (191 countries) 39'169 64'536 30.1 49.5 
a
 The potential number of observations for each region is calculated by 11 age-groups x number of countries x 2 sexes 

x (2010-1980+1). 

The increase in observations resulting from the linear interpolation procedure is provided in Table 2. This 

table also provides a picture of the large variation in data availability among the different 

geographic/economic estimation groups. In total, the number of observations increased from 39'169 to 

64'536 – that is, from 30 per cent to 50 per cent of the total potential observations. The lowest data 

coverage is in sub-Saharan Africa, where the post-interpolation coverage is 25.5 per cent. Post-interpolation 

coverage reaches 80.8 per cent in the Developed Europe region and 91 per cent in the Developed Non-

Europe region. The resulting database represents the final set of harmonized real and estimated labour force 

participation rates upon which the multivariate weighted estimation model was carried out as described 

below. 

Figure 3 depicts the errors11 that can result from the linear interpolation (method 1). For the sake of 

parsimony, figure 3 shows only results for youth (15-24 years), prime-age (25-54 years) and elderly (55 years 

and above) by gender and by region for a range of (symmetric) distance d between the reported rates 

varying from 1 to 10 years. To calculate these errors, only countries with at least 3 reported years were 

included. For example, the error in time t for a distance of 1 can be calculated for the countries which report 

at least three consecutive years and is obtained as follows:  

2/)(ˆ
11)1()1(   tttdttdt YYYYY  

Similarly, the error in time t for a distance of 10 can be calculated for the countries which report data at t-10, 

t and t+10 and is calculated as follows: 

2/)(ˆ
1010)10()10(   tttdttdt YYYYY  

                                                           
11

 More precisely the mean (non-weighted) absolute errors expressed in percentage points. 



12 

 

 

Firstly, Figure 3 confirms our expectations regarding the increase in the magnitude of prediction errors with 

the distance length. For all regions and subgroups of the population, the errors at distance 1 are significantly 

lower than for the next years. 

For the prime age, errors for male LFPRs are the lowest across all regions in the world and do not increase 

much with the distance. The interpolation method is therefore justified for that subgroup of the population, 

whatever the distance between two available observations. For women in the prime age, the errors are 

lower than that of the two other age groups but are significantly higher than that of male in the prime age 

(see notably Latin America). 

In general, the errors tend to be the highest for youth (15-24) but this is not true for all regions. This 

phenomenon concerns in particular developed regions. One interpretation is that youth LFPR are more 

volatile over time in developed countries and vary more in function of business cycles or other policy 

determinants than the other subgroups of the population under analysis. For developing countries, the story 

is different even if as a general rule, the prediction errors for youth are higher than for the prime age. 

There is no consistent difference between male and female errors for youth and elderly but the picture is 

different for the prime-age group, as seen previously. 

For most regions and subgroups of the population the errors are of an acceptable magnitude (e.g. less than 4 

per cent) at the distance equal to 4 years (when data are available for two years distant of 9 years, eg. 2001 

and 2009). The only exception is Sub-Saharan Africa. In the later case however, the number of data points 

are very few and the computations are not representative and robust enough to draw reliable conclusions. 

When considering distances higher than 4, the results vary significantly across the regions. For developed 

countries, Latin America and Central America and the Caribbean, the errors remain relatively low even at 

distance 10 (when data are available for two years distant of 21 years, eg. 1990 and 2010). This is not the 

case for the other regions under analysis. 
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Figure 3. Prediction errors (method 1) by distance of interpolation, estimation group, age groups and sex 

  

  

  

  

 
Note: The errors are calculated for the period 1990-2010, and are based on unweighted means. The Distance is measured in years. 
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Step 3: Calculation of response-probabilistic weights 

Out of 191 countries in the EAPEP database, 17 do not have any reported comparable labour force 

participation rates over the 1980-2010 period (see footnote 10). This raises the potential problem of non-

response bias. That is, if labour force participation rates in countries that do not report data tend to differ 

significantly from participation rates in countries that do report, basic econometric estimation techniques 

will result in biased estimates of labour force participation rates for the non-reporting countries, as the 

sample upon which the estimates are based does not sufficiently represent the underlying heterogeneity of 

the population.12 

The identification problem at hand is essentially whether data in the EAPEP database are missing completely 

at random (MCAR), missing at random (MAR) or not missing at random (NMAR).13 If the data are MCAR, non-

response is ignorable and multiple imputation techniques such as those inspired by Heckman (1979) should 

be sufficient for dealing with missing data. This is the special case in which the probability of reporting 

depends neither on observed nor unobserved variables – in the present context this would mean that 

reporting and non-reporting countries are essentially “similar” in both their observable and unobservable 

characteristics as they relate to labour force participation rates. If the data are MAR, the probability of 

sample selection depends only on observable characteristics. That is, it is known that reporting countries are 

different from non-reporting countries, but the factors that determine whether countries report data are 

identifiable. In this case, econometric methods incorporating a weighting scheme, in which weights are set 

as the inverse probability of selection (or inverse propensity score), is one common solution for correcting 

for sample selection bias. Finally, if the data are NMAR, there is a selection problem related to unobservable 

differences in characteristics among reporters and non-reporters, and methodological options are limited. In 

cases where data are NMAR, it is desirable to render the MAR assumption plausible by identifying covariates 

that impact response probability (Little and Hyonggin, 2003). 

Given the important methodological implications of the non-response type, it is useful to examine 

characteristics of reporting and non-reporting countries in order to determine the type of non-response 

present in the EAPEP database. Table 3 confirms significant differences between reporting and non-reporting 

countries in the sample. 

Table 3. Per-capita GDP and population size of reporting and non-reporting countries 

  
Reporters 
(174 countries) 

Non-reporters 
(17 countries) 

Mean per-capita GDP, 2010(2005 International $) 13'460 5'262 
Median per-capita GDP, 2010 (2005 International $) 7'694 2'379 
Mean population, 2010 (millions) 38.4 11.4 
Median population, 2010 (millions) 7.6 5.3 

Sources: World Bank, World Development Indicators Database 2011; UN, World Population Prospects 2010 Revision 

Database. 

The table shows that reporting countries have considerably higher per capita GDP and larger populations 

than non-reporting countries. In the context of the EAPEP database, it is important to note that countries 

with low per-capita GDP also tend to exhibit higher than average labour force participation rates, particularly 

among women, youth and older individuals. This outcome is borne mainly due to the fact that the poor often 

have few assets other than their labour upon which to survive. Thus, basic economic necessity often drives 

the poor to work in higher proportions than the non-poor. As economies develop, many individuals 

(particularly women) can afford to work less, youth can attend school for longer periods, and consequently, 

                                                           
12

 For more information, see Crespi (2004) and Horowitz and Manski (1998).   
13

 See Little and Hyonggin (2003) and Nicoletti (2002). 
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overall participation rates in developing economies moving into the middle stages of development tend to 

decline.14 

It appears that factors exist that co-determine the likelihood of countries to report labour force participation 

rates in the EAPEP input dataset and the actual labour force participation rates themselves. The missing data 

do not appear to be MCAR. Due to the existence of data (such as per-capita GDP and population size) that 

exist for both responding and non-responding countries and that are related to response likelihood, to the 

aim is to render the MAR assumption plausible and thus to correct for the problem of non-response bias.15  

This correction can be made while using the fixed-effects panel estimation methods described below, by 

applying “balancing weights” to the sample of reporting countries. The remainder of the present discussion 

describes this weighting routine in greater detail. 

The basic methodology utilized to render the data MAR and to correct for sample selection bias contains two 

steps.  The first step is to estimate each country’s probability of reporting labour force participation rates. In 

the EAPEP input dataset, per-capita GDP, population size, year dummy variables and membership in the 

Highly Indebted Poor Country (HIPC) Initiative represent the set of independent variables used to estimate 

response probability.16 

Following Crespi (2004) and Horowitz and Manski (1998), we characterize each country in the EAPEP input 

dataset by a vector (yit, xit, wit, rit), where y is the outcome of interest (the logistically transformed labour 

force participation rate), x is a set of covariates that determine the value of the outcome and w is a set of 

covariates that determine the probability of the outcome being reported. Finally, r is a binary variable 

indicating response or non-response as follows: 






reportnotdoesiif

reportsiif
rit

0

1
   (3) 

Equation 4 indicates that there is a linear function whereby the likelihood of reporting labour force 

participation rates is a function of the set of covariates: 

ititit wr   '*
     (4) 

where a country reports if this index value is positive ( 0* itr ).  is the set of regression coefficients and it is 

the error term. Assuming a symmetric cumulative distribution function, the probability of reporting labour 

force participation rates can be written as in equation 5. 

 'iti wFP       (5) 

The functional form of F depends on the assumption made about the error term it. As in Crespi (2004), we 

assume that the cumulative distribution is logistic, as shown in equation 6: 
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14

 See ILO, KILM 7
th
 Edition, (Geneva, ILO, 2011) and Standing, G. Labour Force Participation and Development (Geneva, ILO, 1978). 

15
 Indeed, according to Little and Hyonggin (2003), the most useful variables in this process are those that are predictive of both the 

missing values (in this case labour force participation rates) and of the missing data indicator.  Per-capita GDP is therefore a particularly 
attractive indicator in the present context. 
16

 HIPC membership is utilized as an explanatory variable for response probability due to the fact that HIPC member countries are 
required to report certain statistics needed to measure progress toward national goals related to the program.  As a result, taking all else 
equal, HIPC countries may be more likely to report labour force participation rates. 
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It is necessary to estimate equation 6 through logistic regression, which is carried out by placing each 

country into one of the 9 estimation groups listed in Table 2. The regressions are carried out for each of the 

11 standardized age-groups and for males and females. The results of this procedure provide the predicted 

response probabilities for each age-group within each country in the EAPEP dataset. 

The second step is to calculate country weights based on these regression results and to use the weights to 

“balance” the sample during the estimation process. The predicted response probabilities calculated in 

equation 6 are used to compute weights defined as: 

 
)ˆ,|1(

1
)(

itit

it

it
wrP

rP
ws




     (7) 

The weights given by equation 7 are calculated as the ratio of the proportion of non-missing observations in 

the sample (for each age-group and each year) and the reporting probability estimated in equation 6 of each 

age-group in each country in each year.  By calculating the weights in this way, reporting countries that are 

more similar to the non-reporting countries (based on characteristics including per-capita GDP, population 

size and HIPC membership) are given greater weight and thus have a greater influence in estimating labour 

force participation rates in the non-reporting countries, while reporting countries that are less similar to 

non-reporting countries are given less weight in the estimation process. As a result, the weighted sample 

looks more similar to the theoretical population framework than does the simple un-weighted sample of 

reporting countries. 

Step 4: Weighted multivariate estimation 

The final step is the estimation process itself. Countries are again divided into the 9 estimation groups listed 

above, which were chosen on the combined basis of broad economic similarity and geographic proximity.17 

Having generated response-probabilistic weights to correct for sample selection bias, the key issues at hand 

include 1) the precise model specification and 2) the choice of independent variables for estimating labour 

force participation. 

In terms of model specification, taking into account the database structure and the existence of unobserved 

heterogeneity among the various countries in the EAPEP input database, the choice was made to use panel 

data techniques with country fixed effects, with the sample of reporting countries weighted using the sit(w) 

to correct for non-response bias.18 By using fixed effects in this way, the “level” of known labour force 

participation rates in each reporting country is taken into account when estimating missing values in the 

reporting country, while the non-reporting countries borrow the fixed effect of a similar reporter country. 

The similarity is simply based on economic and social factors, such as per capita GDP and general cultural 

norms. More formally, the following linear model was constructed (and run on the logistically transformed 

labour force participation rates): 

ititiit exY   '  (8) 

where αi is country-specific fixed effect, χit is a set of explanatory covariates of the labour force participation 

rate and eit is the error term. The main set of covariates included is listed in table 4.19 

 

 

                                                           
17

 Schaible (2000) discusses the use of geographic proximity and socio-economic status to define estimation domains for data estimation 
including for ILO labour force participation rates.  See also Schaible and Mahadevan-Vijaya (2002). 
18

 Crespi (2004) provides a test comparing the bias resulting from different missing value estimation models and finds that the weighted 
least squares model using fixed-effects provides the smallest relative bias when estimating unemployment rates.   
19

 Covariate selection was done separately for each of the estimation groups.  Full regression results corresponding to the EAPEP 
Version 5 database are published in Kapsos (2007). 
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Table 4. Independent variables in fixed-effects panel regression 

Variable Source 

Per-capita GDP, 
Per-capita GDP squared 

World Bank, World Development 
Indicators 2011 and IMF, World Economic 
Outlook April 2011 

Real GDP growth rate, 
Lagged real GDP growth rate 

Share of population aged 0-14, 
Share of population aged 15-24, 
Share of population aged 25-64 

United Nations, World Population 
Prospects 2010 Revision Database 

In the context of the EAPEP database, there are two primary considerations in selecting independent 

variables for estimation purposes. First, the selected variables must be robust correlates of labour force 

participation, so that the resulting regressions have sufficient explanatory power. Second, in order to 

maximize the data coverage of the final EAPEP database, the selected independent variables must have 

sufficient data coverage. 

Overall, the determinants of the participation rate can be broken down into structural or long-term factors, 

cyclical and accidental factors. The level of development has a clear impact on LFPRs over time (World Bank 

2012) and can capture movements in other structural factors. Structural factors affecting the LFPRs include 

policy and legal determinants (e.g. flexibility of working-time arrangements, taxation, family support, 

retirement schemes, apprenticeships, work permits, unemployment benefits, and minimum wage) as well as 

other determinants such as demographic and cultural factors, level of education, technological progress and 

availability of transportation. Some of the key findings in the literature suggest that the more flexible the 

working-time arrangements are, the higher the LFPRs. In addition, taxation of second earners (relative to 

single earners) usually has a negative impact on female LFPR, while childcare subsidies and paid parental 

leave usually have a positive impact on LFPR (Jaumotte 2003). Prolongation of studies can decrease the 

LFPRs while increases in the age of marriage and declines in fertility tend to increase the LFPRs for women. 

Cultural factors such as strong family ties or religion have a strong impact on LFPR for some subgroups of the 

population. For example, in many countries, religious or social norms may discourage women from 

undertaking economic activities. These structural factors are the main drivers of the long-term patterns in 

the data. Changes in policy and legal determinants (e.g. changes in retirement and pre-retirements schemes) 

can result in important shifts in participation rates from one year to another.  

Cyclical factors refer to the overall economic and labour market conditions that influence the LFPR. In other 

words, labour demand has an impact on labour supply. In times of strong slowdown or recession, two effects 

on the participation rates, with opposite signs, are referred to in the literature: the “discouraged worker 

effect” and the "additional worker effect”. The "discouraged worker effect" is very important for younger 

people. In times of discouraging labour market conditions, the length of studies usually increases. The LFPR 

of younger age groups is more sensitive to severe downturns where there is easier access to post-secondary 

education. The "additional worker effect" applies more to female or older workers who enter (or re-enter) 

the labour market in order to compensate for the job losses and decreased earnings of some members of 

the family or the community. Also, according to a recent OECD study (see OECD 2010), in times of severe 

downturns, the changes in the LFPR of older persons depend on financial incentives to continue working as 

compared to taking retirement. In addition, Duval et al. (2011) find that the effect of severe downturns on 

the overall participation rate on average reaches its maximum at about 1.5 to 2.5 percentage points after 

five to eight years following the cyclical peak, mainly through its impact on youth and elderly. Lastly, there 

are accidental factors such as wars, strikes and natural disasters that also affect LFPR, usually in a temporary 

manner. 
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In terms of variables related to economic growth and development, as mentioned above, per-capita GDP is 

often strongly associated with labour force participation.20 This, together with the substantial coverage of 

the indicator made it a prime choice for estimation purposes. However, given that the direction of the 

relationship between economic development and labour force participation can vary depending on a 

country’s stage of development, the square of this term was also utilized to allow for this type of non-linear 

relationship.21 Figure 4 depicts clearly that this relationship varies by both sex and age group. For men and 

women in the prime-age, there is no relationship, statistically speaking. For both men and women aged 15 to 

19 years, and those aged above 55 years, there is a clear U-relationship between per capita GDP and labour 

force participation rate. Furthermore, annual GDP growth rates were used to incorporate the relationship 

between participation and the state of the macro-economy.22 The lag of this term was also included in order 

to allow for delays between shifts in economic growth and changes in participation. 

Figure 4. Labour force participation rates by sex and age-group, and per capita GDP, 2005 (83 countries 

with reported data)

 

                                                           
20

 See also Nagai and Pissarides (2005), Mammen and Paxon (2000) and Clark et al. (1999).  
21

 Whereas economic development in the poorest countries is associated with declining labour force participation (particularly among 
women and youth), in the middle- and upper- income economies, growth in GDP per capita can be associated with rising overall 
participation rates – often driven by rising participation among newly empowered women.  This phenomenon is the so-called “U-shaped” 
relationship between economic development and participation. See ILO, KILM 4

th
 Edition and Mammen and Paxon (2000).   

22
 See Nagai, L. and Pissarides (2005), Fortin and Fortin (1998) and McMahon (1986).  
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Note: 2005 is selected because it represents a pre-crisis year for which the response rate is the highest. 

Source: KILM 1b, 7
th

 Edition 

 

Changes in the age-structure of populations can also affect labour force participation rates over time. This 

happens at the country-wide level, since different age cohorts tend to have different labour force 

participation rates, and thus changes in the aggregate age structure of a population can affect the overall 

participation rate. More importantly for the present analysis, however, is the potential impact that 

demographic changes can have on intra age-group participation rates within countries. Changes in 

population age structure can affect the overall burden for caring for dependents at home, thus affecting 

individuals’ decisions to participate in labour markets. This can have a particularly important effect on 

women’s decisions to enter into work.23 In order to incorporate these types of demographic effects, the 

share of population aged 0-14 (young age-dependent), 15-24 (working-age youth) and 25-64 (adults below 

65 years) were incorporated to varying degrees in regions in which an important relationship between 

participation and demographics was found. These variables are by definition correlated and thus increase 

the presence of multicolinearity in the regressions. However it was determined that this did not present a 

prohibitively significant problem in the context of the present estimation procedure. 

In all estimation groups, a set of country dummy variables was used in each regression in order to capture 

country fixed effects. A preliminary examination of the input data revealed that countries in the South Asia 

estimation group exhibit a particularly large degree of heterogeneity in labour force participation rates, 

especially with regard to female participation. In order to estimate robust labour force participation rates in 

non-reporting countries in this estimation group, it was necessary to introduce a dummy variable to further 

subdivide economies in the region based on observed national labour market characteristics and prevailing 

cultural norms with regard to male and female labour market participation. This variable was significant in 

more than 70 per cent of the regressions carried out for the estimation group. Finally, the constant i, given 

in equation 8 is country-specific and captures all the persistent idiosyncratic factors determining the labour 

force participation rate in each country. For 11 out of the 17 countries which do not have any reported 

comparable labour force participation rates over the 1980-2010 period the fixed effect of a counterpart 

economy has been chosen instead of the regional average. The end result of this process is a balanced panel 

containing real and imputed cross-country comparable labour force participation rates for 191 countries 

over the period 1990-2010. Furthermore, for the above mentioned 17 countries a smoothing procedure 

                                                           
23

 Bloom and Canning (2005), Falcão and Soares (2005), O’Higgins (2003), Clark et al. (1999), Fullerton (1999) and McMahon (1986) 
provide some examples of the relationships between population structure (and demographic change) and labour force participation rates 
for different groups of the population.  
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similar to the one described in Annex 3 has been applied in order to achieve consistency across age groups.24 

In the final step, these labour force participation rates are multiplied by the total population figures given in 

the United Nations World Population Prospects 2010 Revision database, which gives the total labour force in 

each of the 191 countries, broken down by age-group and sex. 

Figure 5 illustrates four examples of the resulted time series as estimated by methods 1 and 2. The upper 

panel shows the full time series of LFPRs for men and women aged 40 to 44 years old for Argentina and 

Cyprus, while the lower panel shows the time series of LFPRs for men and women aged 65 years and above 

for The former Yugoslav Republic of Macedonia and Mauritius. The shaded bars indicate years for which the 

LFPRs are reported, method 1 estimates are indicated by the squares and method 2 estimates by triangles. 

By definition, method 1 produces straight lines between reported rates. Method 2 can also produce very 

smooth lines but this depends on the model specification, estimated parameters and the changes in the 

explanatory variables. For the age group 40 to 44 years old in the two countries presented in figure 5, there 

has been increasing trend of female LFPRs. However, the trend back-casted from method 2 are different in 

Cyprus and Argentina. In Argentina, the trend in female LFPR prior to 1995 (first data point) is rather flat 

while in Cyprus, the estimated trend is more pronounced between 1990 and 2000 (first data point).  

Figure 5. Examples of estimation methods 1 and 2 

Labour force participation rate (%), persons aged 40-44 years old 
Argentina

 

Cyprus

 
Labour force participation rate (%), persons aged 65 and above years old 

Mauritius 

 

The former Yugoslav Republic of Macedonia

 

 

Figure 3 and table 5 present the errors by region, age and sex which result from method 2. The shaded cells 

represent errors below 3.5 percentage points. These errors are calculated as the percentage point difference 

                                                           
24

 This is necessary because equation 8 runs separately for males and females and for the several age groups. Hence, the current model 
cannot assure consistency across the life span. 
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between the predicted values as they result from method 2 and the reported rates. The highest errors can 

be found for the younger groups. 

Table 5. Prediction errors (method 2), by age group, sex and estimation group 

    15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

M
al

es
 

Developed Europe 4.5 3.4 1.4 0.8 0.8 1.0 1.0 1.6 2.8 3.5 1.7 

Developed Non-Europe 3.0 2.6 1.1 1.0 0.9 1.0 1.1 1.4 2.4 4.4 2.3 

CEE and CIS 4.3 5.2 2.3 2.1 2.0 2.3 2.4 3.1 4.1 4.8 2.7 

East and South-East Asia 4.4 4.2 1.3 0.9 0.7 0.8 0.8 1.2 2.1 3.2 2.4 

South Asia 4.2 2.0 0.6 0.5 0.5 0.7 0.9 1.5 2.7 2.4 2.5 

Central America and the Caribbean 6.0 4.1 2.1 1.6 1.4 1.3 1.3 2.4 2.9 5.0 7.8 

South America 4.2 3.0 1.0 0.8 0.8 0.9 1.0 1.3 1.9 2.9 2.7 

Middle East and North Africa 3.6 4.7 2.4 1.5 1.4 1.0 1.3 1.4 2.6 5.8 4.4 

Sub-Saharan Africa 4.6 4.8 2.2 1.1 1.1 1.2 1.1 1.5 1.5 2.1 3.3 

Fe
m

al
es

 

Developed Europe 5.1 3.4 3.1 3.4 3.2 3.3 3.5 3.3 3.2 2.6 0.8 

Developed Non-Europe 3.2 2.6 2.1 2.4 2.4 2.4 2.9 3.4 3.8 4.7 1.3 

CEE and CIS 4.0 4.9 4.0 3.5 2.8 2.4 2.9 4.1 5.9 3.7 1.7 

East and South-East Asia 4.6 4.6 2.7 2.6 2.1 2.2 2.6 2.8 2.8 2.6 2.0 

South Asia 3.8 3.6 4.1 3.6 4.6 3.6 5.0 5.4 5.1 5.2 4.5 

Central America and the Caribbean 3.8 6.8 4.1 3.6 3.4 3.6 4.2 5.9 5.7 4.6 3.1 

South America 3.4 2.6 2.4 2.3 2.9 3.1 3.6 3.7 3.7 3.4 1.9 

Middle East and North Africa 1.4 3.2 3.6 3.6 3.2 2.8 2.5 2.0 1.8 1.4 0.8 

Sub-Saharan Africa 3.8 3.5 3.1 2.8 2.6 2.6 2.7 2.7 3.1 3.3 3.5 

Note: The errors are measured in percentage points. The shaded cells indicate errors below 3.5 percentage points. 

Step 5: Judgmental adjustments  

For a few countries, the estimates derived from the weighted panel model (see previous section) have been 

adjusted when the estimates were not judged to be realistic in comparison with real data observed in similar 

countries.  

This happens notably for some countries for which the proxy variables used in the panel model are poor 

proxies of the determinants of changes in LFPR. Cases in point include countries with a very volatile GDP 

over time, due to a strong dependence on oil or other mineral commodities (copper, gold). In this context, 

the trends derived from the panel model are often too volatile.  

Other types of information are also used. These include the proportion of immigrant workers in the country 

and HIV prevalence. In this edition of the EAPEP database, the information was used primarily to check and 

manually adjust the estimated historical values. For example, in countries with high HIV prevalence, LFPR for 

all affected subgroups of the population (including male in the prime age) should be lower than in other 

countries.  

3. Strengths, limitations and future work 

In this edition, the priority is to fully exploit information reported by NSOs, even if some adjustments need to 

be made. For the sake of continuous improvement, the strengths and weaknesses of this edition are 

described hereafter. 

The strengths are: 

(i) The data have been harmonised and are comparable across countries. 

(ii) Detailed metadata for the estimates are provided for each data point. 

(iii) Consistency by gender and age group has been checked systematically. 

The limitations are: 
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(i) A limitation is that the degree of confidence regarding each published data point varies 

significantly across country. The confidence in each data point depends on the availability and 

consistency of historical data. However, in this edition, no confidence intervals are published 

since the final estimates are derived from various steps. There are two extreme sets of 

countries: the ones for which historical data are available in a consistent manner over time (e.g., 

OECD countries) and those for which there is no consistent historical data at all (the list of 17 

countries mentioned in section 2). It is advised to consider the estimates (as well as the 

projections) derived for the latter group as purely indicative. 

(ii) The panel regressions model each time series (LFPR by age group and by sex) independently and 

the consistency is checked afterwards, making the exercise extremely time consuming. 

Moreover, because there are many regression models (176, 11 age groups x 2 sexes x 8 regions), 

it is further time consuming to modify the models. 

(iii) The proportional adjustments made in order to harmonise the data have some limitations, since 

in the absence of complete information over time, some simplifying assumptions of constant 

patterns over time have to be made. An example of this limitation is the following. In the case of 

harmonisation adjustments of age band 16-19, applying the proportional adjustment based on 

US data for other countries supposes a priori similar patterns between the US and those 

countries, and similar changes over time. However, the proportion of 15 year olds that work 

compared to the 16-19 age group, may differ from the US proportion, simply due to different 

policies regarding apprenticeships and other work-study programmes. 

(iv) Some adjustments have not been made in this edition. Cases in point are the exclusion of 

military forces and prisoners from the surveys, the difference in the treatment of subsistence 

workers across countries and the use of different reference periods (whole year, month). 

(v) The linear interpolation and the weighted panel regressions are not based on the same 

assumptions. The linear interpolation assumes that the changes in LFPR due to cyclical and 

accidental factors are negligible compared to structural ones. The inclusion of linearly 

interpolated values in the sample used to estimate the panel regressions introduces linearity 

artificially in the model. 

(vi) For some regions, there are not enough data (e.g. Sub‐Saharan Africa), making the estimates far 

less robust. The parameters of the panel models are run on the sample of historical data plus the 

interpolated data which might not be the ultimate solution to the problem of scarce reported 

series. In addition, the GDP per capita is too volatile for a few economies that rely strongly on oil 

and/or other mineral commodities. In this context, it becomes a poor proxy for what it is meant 

to capture (wealth per inhabitant, existence of social security schemes, access to education, 

etc.).  

Future work should address each of the above mentioned limitations, bearing in mind the costs and benefits 

of each improvement. As mentioned above, more adjustments could be done in the future (treatment of 

military forces, prisoners, subsistence workers and the use of different reference periods). Also, for some 

countries for which there is no data at all, micro‐datasets of third countries could be used as an alternative 

to econometric models (e.g., using micro-data from some regions in Pakistan for estimating LFPR in 

Afghanistan). 

Regarding the estimating phases, the number of estimation models could be reduced and dummy variables 

for sub‐regions and for countries with similar labour markets (e.g., in terms of share of immigrant workers, 

proportion of female population in the prime age, oil‐based economies) could be added. Ideally, the 
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regressions would be estimated only on the basis of historical data and linear interpolation should no longer 

be used as such. Also, some other structural variables can be considered (literacy rates, life expectancy, 

educational variables), provided that complete time series are available. Another track to explore is to 

impose some consistency between estimates of different subgroups of the population. For example, 

modeling the LFPR at a more aggregate level (e.g., at the prime age model 25‐54) rather than at the 5-year 

interval level.  

Finally, in an ideal world, the processes for estimating and projecting the LFPRs would be derived from a 

common model. Different model specifications could be imagined for different country groupings which 

would be defined on the basis of available data. 
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ANNEX 1: Country composition of each sub-regional grouping 

AFRICA 

Eastern Africa Burundi, Comoros, Djibouti, Eritrea, Ethiopia, Kenya, Madagascar, Malawi, 

Mauritius, Mozambique, Rwanda, Réunion, Somalia, Tanzania, United Republic of, 

Uganda, Zambia, Zimbabwe  

Middle Africa Angola, Cameroon, Central African Republic, Chad, Congo, Congo, Democratic 

Republic of, Equatorial Guinea, Gabon, Sao Tome and Principe  

Northern Africa Algeria, Egypt, Libyan Arab Jamahiriya, Morocco, Sudan, Tunisia, Western Sahara  

Southern Africa  Botswana, Lesotho, Namibia, South Africa, Swaziland  

Western Africa Benin, Burkina Faso, Cape Verde, Côte d'Ivoire, Gambia, Ghana, Guinea, Guinea-

Bissau, Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone, Togo   

NORTHERN AMERICA  Canada, United States  

LATIN AMERICA AND THE CARIBBEAN 

Caribbean Aruba, Bahamas, Barbados, Cuba, Dominican Republic, Grenada, Guadeloupe, Haiti, 

Jamaica, Martinique, Netherlands Antilles, Puerto Rico, Saint Lucia, Saint Vincent 

and the Grenadines, Trinidad and Tobago, Virgin Islands (US)  

Central America Belize, Costa Rica, El Salvador, Guatemala, Honduras, Mexico, Nicaragua, Panama  

South America Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, French Guiana, Guyana, 

Paraguay, Peru, Suriname, Uruguay, Venezuela, Bolivarian Rep. of   

ASIA 

Eastern Asia China, Hong Kong, China, Japan, Korea, Dem. People's Rep. of, Korea, Republic of, 

Macau, China, Mongolia  

South-Central Asia Afghanistan, Bangladesh, Bhutan, India, Iran, Islamic Rep. of, Kazakhstan, Kyrgyzstan, 

Maldives, Nepal, Pakistan, Sri Lanka, Tajikistan, Turkmenistan, Uzbekistan  

South-Eastern Asia Brunei Darussalam, Cambodia, Indonesia, Lao People's Dem. Rep., Malaysia, 

Myanmar, Philippines, Singapore, Thailand, Timor-Leste, Viet Nam  

Western Asia Armenia, Azerbaijan, Bahrain, Cyprus, Georgia, Iraq, Israel, Jordan, Kuwait, Lebanon, 

Oman, Qatar, Saudi Arabia, Syrian Arab Republic, Turkey, United Arab Emirates, 

West Bank and Gaza Strip, Yemen, Republic of   

 

 

EUROPE 
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Eastern Europe Belarus, Bulgaria, Czech Republic, Hungary, Moldova, Republic of, Poland, Romania, 

Russian Federation, Slovakia, Ukraine  

Northern Europe Channel Islands, Denmark, Estonia, Finland, Iceland, Ireland, Latvia, Lithuania, 

Norway, Sweden, United Kingdom  

Southern Europe Albania, Bosnia and Herzegovina, Croatia, Greece, Italy, Macedonia, The former 

Yugoslav Rep. of, Malta, Montenegro, Portugal, Serbia, Slovenia, Spain  

Western Europe Austria, Belgium, France, Germany, Luxembourg, Netherlands, Switzerland  

OCEANIA 

Australia-New Zealand  Australia, New Zealand  

Melanesia  Fiji, New Caledonia, Papua New Guinea, Solomon Islands, Vanuatu  

Micronesia  Guam  

Polynesia  French Polynesia, Samoa, Tonga 
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ANNEX 2: Tables of regression specifications by region, sex and age group 

Females 

1 Developed Europe 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP x x x x x x x x x x x 

Per-capita GDP squared     x x x x x x x x x 

Real GDP growth rate x x x x x x x x x x x 

Lagged real GDP growth rate x x x x x x x x x x x 

Share of population aged 0-14                       

Share of population aged 15-24                       

Share of population aged 25-64                       

R-squared 0.852 0.833 0.838 0.870 0.913 0.926 0.927 0.946 0.950 0.934 0.864 

2 Developed Non-Europe 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP x x x x x x x x x x x 

Per-capita GDP squared x x x x x x x x x x x 

Real GDP growth rate x x x x x x x x x x x 

Lagged real GDP growth rate x x x x x x x x x x x 

Share of population aged 0-14                       

Share of population aged 15-24                       

Share of population aged 25-64                       

R-squared 0.950 0.778 0.875 0.892 0.877 0.890 0.896 0.892 0.863 0.675 0.706 

3 CEE and CIS 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP x x x x x x x x x x x 

Per-capita GDP squared x x x x x x x x x x x 

Real GDP growth rate                       

Lagged real GDP growth rate                       

Share of population aged 0-14                       

Share of population aged 15-24                       

Share of population aged 25-64                       

R-squared 0.573 0.536 0.627 0.615 0.661 0.733 0.804 0.856 0.765 0.824 0.868 

4 East & South-East Asia (& the Pacific) 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP x x x x x x x x x x x 

Per-capita GDP squared x x x             x x 

Real GDP growth rate                       

Lagged real GDP growth rate                       

Share of population aged 0-14                       

Share of population aged 15-24                       

Share of population aged 25-64                       

R-squared 0.913 0.887 0.940 0.955 0.957 0.943 0.936 0.921 0.938 0.959 0.951 

5 South Asia 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP                       

Per-capita GDP squared                       

Real GDP growth rate                       

Lagged real GDP growth rate                       

Share of population aged 0-14 x x x x x x x x x x x 

Share of population aged 15-24 x x x x x x x x x x x 

Share of population aged 25-64 x x x x x x x x x x x 

dummy x x x x x x x x x x x 

R-squared 0.928 0.969 0.967 0.961 0.965 0.958 0.948 0.936 0.943 0.886 0.807 
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Females 

6 Central America and the Caribbean 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP x x x x x x x x x x x 

Per-capita GDP squared                       

Real GDP growth rate                       

Lagged real GDP growth rate                       

Share of population aged 0-14 x x x x x x x x x x x 

Share of population aged 15-24 x x x x x x x x x x x 

Share of population aged 25-64 x x x x x x x x x x x 

R-squared 0.849 0.873 0.934 0.927 0.929 0.931 0.931 0.913 0.894 0.920 0.928 

7 South America 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP x x x x x x x x x x x 

Per-capita GDP squared                       

Real GDP growth rate                       

Lagged real GDP growth rate                       

Share of population aged 0-14 x x x x x x x x x x x 

Share of population aged 15-24 x x x x x x x x x x x 

Share of population aged 25-64 x x x x x x x x x x x 

R-squared 0.879 0.907 0.909 0.919 0.905 0.897 0.896 0.900 0.905 0.883 0.928 

8 Middle East & North Africa 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP x x x x x x x x x x x 

Per-capita GDP squared x x x x x x x x x x x 

Real GDP growth rate                       

Lagged real GDP growth rate                       

Share of population aged 0-14 x x x x x x x x x x x 

Share of population aged 15-24                       

Share of population aged 25-64                       

R-squared 0.932 0.855 0.900 0.902 0.883 0.853 0.831 0.815 0.837 0.767 0.838 

9 Sub-Saharan Africa 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP     x x x x x x x x x 

Per-capita GDP squared                       

Real GDP growth rate                       

Lagged real GDP growth rate                       

Share of population aged 0-14 x x x x x x x x x x x 

Share of population aged 15-24                       

Share of population aged 25-64                       

R-squared 0.947 0.949 0.943 0.948 0.946 0.951 0.946 0.965 0.969 0.977 0.979 
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Males 

1 Developed Europe 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP x x x x x x x x x x x 

Per-capita GDP squared x   x x x x x x x x x 

Real GDP growth rate x x x x x x x x x x x 

Lagged real GDP growth rate x x x x x x x x x x x 

Share of population aged 0-14                       

Share of population aged 15-24                       

Share of population aged 25-64                       

R-squared 0.859 0.706 0.736 0.561 0.634 0.484 0.687 0.740 0.898 0.935 0.894 

2 Developed Non-Europe 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP x x x x x x x x x x x 

Per-capita GDP squared x x x x x x x x x x x 

Real GDP growth rate x x x x x x x x x x x 

Lagged real GDP growth rate x x x x x x x x x x x 

Share of population aged 0-14                       

Share of population aged 15-24                       

Share of population aged 25-64                       

R-squared 0.948 0.905 0.834 0.791 0.876 0.825 0.834 0.834 0.861 0.588 0.812 

3 CEE and CIS 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP x x x x x x x x x x x 

Per-capita GDP squared x x x x x x x x x x x 

Real GDP growth rate                       

Lagged real GDP growth rate                       

Share of population aged 0-14                       

Share of population aged 15-24                       

Share of population aged 25-64                       

R-squared 0.589 0.614 0.623 0.502 0.431 0.447 0.462 0.444 0.774 0.835 0.857 

4 East & South-East Asia (& the Pacific) 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP x x x x x x x x x x x 

Per-capita GDP squared     x x x x x x x x x 

Real GDP growth rate                       

Lagged real GDP growth rate                       

Share of population aged 0-14                       

Share of population aged 15-24                       

Share of population aged 25-64                       

R-squared 0.931 0.802 0.848 0.845 0.869 0.872 0.863 0.848 0.831 0.938 0.978 

5 South Asia 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP                       

Per-capita GDP squared                       

Real GDP growth rate                       

Lagged real GDP growth rate                       

Share of population aged 0-14 x x x x x x x x x x x 

Share of population aged 15-24 x x x x x x x x x x x 

Share of population aged 25-64 x x x x x x x x x x x 

dummy x x x x x x x x x x x 

R-squared 0.941 0.735 0.929 0.890 0.872 0.781 0.914 0.881 0.921 0.902 0.942 
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Males 

6 Central America and the Caribbean 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP x x x x x x x x x x x 

Per-capita GDP squared                       

Real GDP growth rate                       

Lagged real GDP growth rate                       

Share of population aged 0-14                       

Share of population aged 15-24                       

Share of population aged 25-64                       

R-squared 0.889 0.742 0.668 0.722 0.704 0.720 0.754 0.777 0.792 0.899 0.955 

7 South America 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP x x x x x x x     x x 

Per-capita GDP squared   x x x x             

Real GDP growth rate                       

Lagged real GDP growth rate                       

Share of population aged 0-14 x             x x     

Share of population aged 15-24 x             x x     

Share of population aged 25-64 x             x x     

R-squared 0.890 0.806 0.696 0.395 0.395 0.418 0.585 0.725 0.782 0.825 0.956 

8 Middle East & North Africa 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP x x x x x x x x x x x 

Per-capita GDP squared                       

Real GDP growth rate                       

Lagged real GDP growth rate                       

Share of population aged 0-14                       

Share of population aged 15-24                       

Share of population aged 25-64                       

R-squared 0.871 0.812 0.871 0.823 0.807 0.853 0.875 0.935 0.906 0.720 0.826 

9 Sub-Saharan Africa 

  15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+ 

Per-capita GDP     x x x x x x x x x 

Per-capita GDP squared                       

Real GDP growth rate                       

Lagged real GDP growth rate                       

Share of population aged 0-14 x x x x x x x x x x x 

Share of population aged 15-24                       

Share of population aged 25-64                       

R-squared 0.920 0.825 0.802 0.822 0.790 0.813 0.820 0.863 0.915 0.966 0.970 

Note: The dummy for South Asia equals 1 for the countries: Afghanistan, Bangladesh, Brunei Darussalam, Maldives, Pakistan. 
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ANNEX 3: Harmonizing LFPR by age bands 

Very often, countries report data on labour force by age bands that are not identical to the 5-year age 

bands25 used by the ILO. In addition, in the EAPEP the economically active population includes people aged 

15 years and over, and in some countries this definition might differ. For example in the United States the 

economically active population is defined as 16 and over, while for Sweden it covers the population aged 16 

to 74 years. 

Two types of problems arise:  

(i) The countries report data based on a different definition than 15 years and above (e.g., 16 and above). 

(ii) The data reported by countries are available for age bands larger than 5 years (e.g., 35-44 instead of 35-

39 and 40-44).  

The techniques used to harmonise the data are described in the next paragraphs. 

a. Harmonising data to 15 years and above  

For the concerned countries, data need to be harmonised at the upper and lower age bands. The upper and 

lower age bands refer to the age group of 65 and over years and 15 to 19 years of age. 

Lower age band adjustments (15-19 age band) 

The countries for which the lower age limit adjustment is required include Iceland, Jamaica, Macau (China), 

Norway, Puerto Rico, Spain, Sweden, United Kingdom and United States. All the above countries have lower 

age limit of 16 years of age, except Jamaica and Macau (China), for which the limit is 14 years of age.  

The basic assumption is that the labour force participation rate (LFPR) of 15 year olds for the above-

mentioned countries is assumed to be proportional to the labour force participation rate of 16-19 years-old. 

For the United States, more detailed data is available within the 16-19 years age band. Therefore, the US 

data is used to estimate the proportional coefficient (or ratio) that will be applied to all countries mentioned 

above. 

Step 1: estimating the ratio for the US 

For the US, estimates of the LFPR for 16-19 year olds are available for two sub-categories26, 16-17 and 18-19. 

Since LFPRs within this age-group are positively related with age (the LFPR of 18-19 year olds is greater than 

16-17 year olds), the assumption is that the same relationship holds for 15 year-olds to 16-17 year olds. 

Therefore, the LFPR of the 15 year olds is estimated as using the proportional adjustment of equation [1]: 

          
  ̂  

             
  

             
                

      [1] 

where s=male, female and y=1980, ..., 2009. For example in 2009, the LFPR of male of 15 year olds was 

estimated at 17.3 per cent, resulting from:  

                
  ̂  

     

     
            

 

 

                                                           
25

 More exactly the ten 5-year age groups (15-19,…,60-64) in addition to the 65+. 
26

 The labour force participation rates for the United States come from the U.S. Bureau of Labor Statistics: http://www.bls.gov/data/.  

http://www.bls.gov/data/
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Then, the ratio of the estimated LFPR of the 15 year olds to the LFPR of the 16 to 19 year olds is calculated: 

           
          

  ̂

             
    [2] 

In the example from above, the ratio for males 15 year olds was estimated at 46 per cent in 2009, resulting 

from: 0.46 = 17.3 / 37.63. 

Step 2: estimating LFPR 15-19 

For all the countries, the estimated LFPR for the 15 years-old is calculated by applying the US ratio estimated 

in equation [2] to the country LFPR of the 16-19 years old:  

          
̂                               [3] 

Hence, the estimated number of economically active population aged 15 years is: 

        
̂           

̂            
̂            [4] 

In equation [4], the population aged 15 is derived from population data from the United Nations World 

Population Prospects’ (UN) 15-19 population and the National Statistical Office’s (NSO) 16-19 population.27 

         
̂              

               
       [5] 

Then, the above estimated economically active population aged 15 years old is simply added to the reported 

economically active population aged 16 to 19: 

           
̂          

̂             
       [6] 

Finally, the estimated LFPR for the lower age group of 15 to 19 years old is: 

             
̂  

           ̂

            
          [7] 

The LFPR for both sexes is derived from estimates of the labour force and the population for males and 

females. An example is provided in Table A3.1. 

  

                                                           
27

 UN, World Population Prospects 2010 revision database. 
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Table A3.1. Example of lower age adjustment: United Kingdom, 2009 
       Country-reported data*  ILO Estimates 

 
POP (UN, 

15-19) 
Ratio 
(US) 

POP (NSO, 
16-19) 

LF (NSO, 
16-19) 

LFPR (NSO, 
16-19) 

EST POP 15 EST LFPR 15 
EST  

LF 15 
EST  

LF 15-19 
EST  

LFPR 15-19 

Female 1’938 0.460 1’541 766 49.7 397 23 91 857 44.2 

Male 2’051 0.421 1’615 834 51.6 436 22 95 928 45.3 

Both Sexes 3’989               1’785 44.7 

Note: The country reported data come from OECD, Labour Force Statistics online database. 

 

Note that the procedure differs for Norway. As of 2006 the age limit to participate in the labour force survey 

was lowered from 16 to 15 years. Therefore for 2006, data for both the LFPR (and LF) for 15-19 and 16-19 

are available. Hence, we apply the ratio of LFPRs of 15-19 to 16-19 in 2006 retrospectively to the historical 

series 1980-2005.28 The economically active persons aged 15 to 19 years and the LFPR for both sexes for the 

historical series 1980-2005 is calculated as above. 

Adjustment of data from 14-19 to 15-19  

For Macau (China), data are available by a 15-19 age band from 1992 to 1996 and in 2001 and 2002 (referred 

as sample 1). Data are available by a 14-19 age band for the years 1997, 1998, 2000 and 2004-2008 (referred 

as sample 2). The principle is here again to apply a proportional adjustment by assuming that the LFPR of 14 

year olds is proportional to the LFPR of 15-19 years-old. 

The proportion is estimated on the basis of the two observed samples: 

         
                    

                    
      [8] 

The estimated economically active population aged 14 years is calculated using the same steps as described 

above. The same procedure has been used for adjusting data from Jamaica, except that due to the lack of 

any historical data for 15 to 19 year olds, the ratio has been set to 0.3, meaning that the LFPR of the 14 year 

olds is assumed to be almost one third of the LFPR of the whole age group 14 to 19 years. 

Upper age band adjustments (65+) 

The countries for which the upper age band has been adjusted are: Costa Rica, Estonia, Finland, Hungary, 

Iceland, Latvia, Norway, Romania and Sweden. For all the countries the upper age limit of the LFS is 74 years, 

except Costa Rica for which the upper age limit is 69 years.  

The principle is to apply a proportional adjustment, assuming that the ratio of LFPR of 75+ to that of 70-74 

year olds is the same as the ratio of the LFPR of 70-74 year olds to that of 65-69 year olds. The steps and the 

logic are identical to the lower age band adjustments. An example is provided in Table A3.2 for Sweden. For 

Romania, the only difference is that the population reported by the national statistical office is used instead 

of the UN's. 

  

                                                           
28

 The data come from Statistics Norway: 
http://statbank.ssb.no/statistikkbanken/Default_FR.asp?PXSid=0&nvl=true&PLanguage=1&tilside=selecttable/MenuSelS.asp&SubjectCo
de=06. 

http://statbank.ssb.no/statistikkbanken/Default_FR.asp?PXSid=0&nvl=true&PLanguage=1&tilside=selecttable/MenuSelS.asp&SubjectCode=06
http://statbank.ssb.no/statistikkbanken/Default_FR.asp?PXSid=0&nvl=true&PLanguage=1&tilside=selecttable/MenuSelS.asp&SubjectCode=06
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Table A3.2. Example of upper age adjustment: Sweden, 2009 
Country-reported data* 

ILO Estimates 

  

65-69 70-74 65-74 

LF POP LFPR LF POP LFPR LF POP LFPR 

UN 
POP 
65+ 

EST 
POP 
75+ 

Ratio 
70-74/65-69 
LFPR 

EST 
75+ 
LFPR 

EST 
75+ LF 

EST 
65+ LF 

Adjusted 
65+ LFPR 

Female 33 252 13.28 8 196 3.94 41 447 9.20 933 485 0.30 1.0 6 47 5.02 

Male 55 248 21.97 16 178 8.74 70 426 16.45 733 307 0.40 3.1 11 81 11.02 

Both sexes                   1’665         128 7.66 

Note: The country reported data come from OECD, Labour Force Statistics online database. 

 

b. Harmonising data from large age bands to 5-year age bands 

For many countries, the LFPRs reported by the national statistical offices are frequently not broken down by 

the standard 5 years age groups. For example, in Puerto Rico apart from the tails of the age distribution, the 

country reports LFPRs for the population aged between 25 and 34 years, between 35 and 44 years, between 

45 and 55 years, and between 55 and 64 year olds.  

The principle is to break down reported data by large-band (eg. 10 years) using a proxy variable, for which 

data is available by 5-year age bands. This consists of two steps. 

Step 1: First estimate based on proxy variable.  

Step 2: Adjust the estimate in order to match the original data. 

Two types of proxy variables have been used. The best proxy variable to use is LFPRs from other years in 

which data are available by 5-years age bands from national sources. For example, in Puerto Rico complete 

data by 5-year age bands are available in 2000 and can be used to derive estimates for the years that follow. 

The second best proxy variable used here is the regional or sub-regional central values of LFPRs by 5-year 

age bands, calculated using the median. When available, the sub-regional medians are used. However, for 

some sub-regions such as Central or North Africa there is not always enough information to derive reliable 

central values. In that case, the regional medians are used.   

Formally, the first step consists of computing differences at the large band level A:  

               -                  [9] 

where LFPR is a gender specific LFPR (male or female) and t the corresponding year. 

Most of the time, the large age band A is 10-years wide. Let us note a1 and a2, the two 5-year wide age 

groups that fall into the larger age band A.  

In identity equation [9], ProxyA,t has been computed as:  

                                                 [10] 

where ωα1,t represents the proportion of the population of the age band a1 in the age band A. The weight 

ωα1,t is derived from national data or from UN population estimates when national data are not available. 

The first estimates are then computed: 

        
                        and           

                        [11] 

By construction, these estimates respect the following condition:        
         . 

Further adjustments can be done if the proxy is not judged to be very reliable. This can result in out of range 

estimates (>100 per cent or < 0 per cent) or more frequently unexpected results for estimates that belong to 
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different large age-groups, for example LFPR’[60-65] (based on [60+] data) that exceeds LFPR’[55-59] 

(derived from [50-59] reported data).  

See the example of Rwanda, highlighted in figures A3.1 and A3.2. Data for 2001 was reported for four age-

bands: 15-24, 25-34, 35-54 and 55-64. In the case of male participation rates, the first estimate gives results 

that seem meaningful. For female participation rates, the first estimate gives inconsistent results for the [55-

59] age band as compared to the [50-54] age group. Therefore a correction has been applied, resulting in 

final estimates that look much more coherent. 

The corrective adjustments simply rely on combining the first estimate and the original data. Formally, the 

following formula is used:    

        
             

                      [12] 

Different values of  are tested,  reflecting the weight attributed to the first estimate. First =0.5, then if 

the estimate is still inconsistent, =0.25 and if finally =0. In the later case, the final estimate is set to the 

original data.  

The final estimate is then obtained by calculating the discrepancies between these second estimates and the 

original data and allocating them at the 5-year age band level, such as in formulas [5] and [6]. 

                      
  -                     [13] 

where         
                 

                      
   . 

Then the discrepancy is allocated within each 5-year age band, for example for age band a1: 

                       
                        [14] 

During this exercise, the first estimate was judged as adequate in around 85 per cent of the cases (2'400 

records out of 2'800). There was a need to use the original data (=0) for only 9 records out of 2'800.  
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Figure A3.1: Male LFPR in Rwanda 2001, results of age-split adjustments 

 

Figure A3.2: Female LFPR in Rwanda 2001, results of age-split adjustments 
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ANNEX 4: Adjustments of LFPR data derived from urban surveys 

 

For several countries, predominantly in Latin America, household (or labour force) surveys do not always 

cover the entire territory and are restricted to urban areas. Cases in point are Uruguay and Argentina.  

For those countries, alternative adjustments can be undertaken with a high degree of accuracy provided that 

two conditions are met. Firstly, household surveys covering the entire territory are available for at least one 

year and secondly, the urban areas cover a significant share (e.g., 30 per cent) of the total population. 

The principle is to apply a proportional adjustment and to estimate the national participation on the basis on 

participation rates for urban areas based on the following relation: 

                                                              [a1] 

where   represents the ratio of urban-to-total population. Symbols a, s and t represents respectively the age 

group, the sex and the year. If for a given year T, both urban and rural data are available, then the ratio of 

urban to rural ratio can be computed: 

       
                 

                
  [a2] 

Usually, this ratio is superior to one. In other words, the LFPR is higher in rural areas than in urban ones. 

However, this ratio differs differ considerably across countries, due to differences in agrarian structures and 

land concentration. 

The estimate is given by the following formula: 

          
     

                                  [a3] 

The quality of this estimate depends on the value   (ratio of urban-to-total population) and the volatility of 

       over time. For example, the value of   is close to 84 per cent for Uruguay, while it is closer to 30 per 

cent for Peru (Metropolitan Lima), making the adjustment more accurate for Uruguay. 

In this edition, the adjustments have been made for Argentina, Bolivia, Peru and Uruguay, on the basis of 

rural and urban estimates at 5 year intervals (1990, 1995, ..., 2010) published by CELADE in 2006. 

Figure A4.1 highlights the differences between reported urban LFPR and adjusted ones for Peru. The 

differences between the two curves are significant for both sexes.    
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Figure A4.1: Labour Force Participation rates in Peru (2005, LFS).  

 
Note: Urban data covers Metropolitan Lima. 
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