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Economists have long been interested in measuring the poverty and 
 distributional impacts of different kinds of macroeconomic projections 
based on structural reforms, macroeconomic shocks, and other events. A 
common solution is to extrapolate the welfare impact of these projections 
from the historical response of income or consumption poverty to changes 
in output by estimating an elasticity of poverty to growth. Although this 
method provides an aggregate estimate, it does not identify those who are 
likely to be winners and losers of that projection.

The World Bank’s Poverty Reduction and Equity Group developed a 
microsimulation model based on well-known approaches described in the 
economics literature. This project was undertaken at the request of World 
Bank staff working abroad, as well as of country  governments, in the wake 
of the 2008–09 global fi nancial crisis. Without good high- frequency micro-
level data, which most developing countries lack, this method was still able 
to provide some guidance to questions such as “How are the impacts shared 
across the distribution?” and “What are the characteristics of those who 
would become poor as a consequence of a macroeconomic shock?”

Although conceived with the fi nancial crisis in mind, the model can be 
applied to any macro event that leads to a change in real output (total and 
by economic sector) and employment structure (total and by economic 
 sector). To begin, simple macroeconomic projections were used as the 
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“macro linkages” to a micro behavioral model built from household data. 
The model was then conceptualized, refi ned, and tested in a diverse mix of 
countries not only during the fi nancial crisis (such as Bangladesh, Mexico, 
Mongolia, the Philippines, and Poland), but also after the crisis (such as 
Armenia, Belarus, Costa Rica, the Kyrgyz Republic, Moldova, Panama, 
Poland, Serbia, Romania, Ukraine, and Uruguay).

This book provides clear guidance to analysts wanting to implement 
this microsimulation model. To make the model more accessible to users, 
the Poverty Reduction and Equity Group and the Development Research 
Group developed the ADePT Simulation Module. Probably the fi rst of its 
kind, this software greatly enhances the usability of microsimulations to 
predict the distributional impact of macroeconomic projections. At the 
same time, we see this not as an end in itself, but rather as a foundation to 
build on for the future. As the model is used more frequently, we expect to 
see further enhancements and refi nements that will continue to improve the 
quality of analyses the World Bank can provide to countries.

The book is organized in two parts. The fi rst part summarizes the method 
underlying the microsimulation model, provides examples of how outputs 
can be used, and discusses the method’s limitations. It fi nishes with a 
 comprehensive technical explanation of each estimation step in the simula-
tion process. The second part is a step-by-step guide to implementing the 
model using the ADePT Simulation Module. Topics range from preparing 
the macro and micro inputs to the module to interpreting the results and 
evaluating the usefulness of these outputs for further policy analysis.

Jaime Saavedra Chanduvi Christina Malmberg Calvo
Director, Poverty Reduction  Acting Director, Poverty Reduction 
and Equity and Equity
Poverty Reduction and Economic Poverty Reduction and Economic 
Management Management 
The World Bank The World Bank
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Introduction

Predicting a macroeconomic shock—so that its impact can be addressed 
in advance—is difficult. Subsequent aftershocks can rapidly ripple through 
economies around the globe, often striking hardest those that can least 
tolerate the effects—developing countries and low-income subpopulations. 
Policy makers are challenged to design effective and timely policy responses 
that require insight into questions such as these:

• Which areas or regions are most likely to be affected, and in what way?
• How will the sectoral and regional impacts translate into impacts 

across the income or consumption distribution?
• What are the characteristics of those who will become poor as a result 

of the shock?
• What are the implications of the distribution of these impacts for the 

design of policy responses, particularly those responses that seek to 
provide safety nets to the affected?

To enable policy makers to formulate effective responses, these questions 
must be answered quickly. Because real-time data are often unavailable, 
 particularly in developing countries, it would be advantageous to have a 
system that can explore solutions using data that predate the shock, rather 
than delay analysis until postshock data are collected.1 Even when some 
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real-time data are available from sectors or regions affected by a shock, 
exploring hypothetical scenarios using historical data can be useful in com-
paring alternative outcomes that may unfold in the future. In pursuit of 
these goals, the authors have developed a method and a software system that 
uses microdata to simulate outcomes of macroeconomic changes.

The traditional solution is to extrapolate poverty measures by estimating 
an “elasticity” of poverty to output. Although this approach is informative 
for the aggregate poverty impact, it provides limited guidance on what 
actions need to be taken. It cannot determine who is affected and to what 
extent. For instance, most targeted antipoverty programs are focused on the 
existing poor. However, when a macro shock occurs, any efforts to expand 
or retool these programs requires finding out who is likely to become poor 
and how much more deprivation is likely to occur among those who are 
already poor.

The ADePT Simulation Module, one of several modules in the ADePT 
platform,2 offers a useful methodological framework for analysts interested 
in measuring how macroeconomic projections might affect households. 
The module’s approach falls between simple extrapolation and the most 
sophisticated methods such as top-down or top-down-up models based 
on linking household data with computable general equilibrium (CGE) 
models. By using simple macroeconomic projections as the “macro-linkages” 
to a micro-behavioral model built from household data, the model captures 
the complexities that influence how macro impacts are transmitted to 
households. This approach offers time and cost advantages with only moder-
ate data requirements.

The ADePT Simulation Module was originally developed to help ana-
lysts predict the distributional impact of macro shocks. However, it has 
much broader applications for macroeconomic analysis. It can be used, for 
example, to project outcomes of the economic status quo and to investigate 
the potential impact of structural reforms. The ADePT Simulation Module 
is an improvement over existing approaches because—with minimal data 
and computational requirements—it can evaluate in advance the distribu-
tional impacts of macroeconomic projections. By focusing on adjustments in 
employment and earnings, non-labor income, and price changes, it accounts 
for multiple transmission mechanisms and captures micro-level impacts 
across the entire income distribution. The method is leaner than the typical 
macro-micro model, computes rapidly, and works well in countries where 
CGE models are unavailable.
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Additionally, the ADePT Simulation Module can be used to evaluate 
distributional measures, such as poverty and inequality, in the absence of 
real-time microdata. Most developing countries have collected microdata 
periodically in recent decades. This information has improved the moni-
toring of distributional indicators such as poverty and inequality indexes, 
among other objectives. However, economists still face the ongoing problem 
of how to update poverty and inequality measures over time. Additionally, 
there is the problem of how to estimate poverty and distributional impacts of 
macroeconomic projections based on structural reforms, expansion of social 
programs, or different macro shocks when real time microdata are absent.

Using existing macroeconomic data and household surveys, the ADePT 
Simulation Module helps in identifying and profiling those groups of 
 individuals—defined by characteristics such as occupational sector, loca-
tion, and education level—who are most likely to suffer income losses as a 
consequence of the change. This enables policy makers to both evaluate the 
effectiveness of existing safety nets and to design adequate responses when 
safety nets are lacking. It also provides information on possible “leading 
indicators” that can be monitored to rapidly gauge the likely welfare impacts 
of a shock in the absence of real-time information on household welfare.

The heterogeneity of individuals in household survey data enables the 
identification of those most likely to gain or lose as a result of a macro-
economic change. Results (simulated datasets) could, for example, profile 
the “new poor” or assess changes in unemployment resulting from the 
implementation of a particular policy. Other applications include exploring 
approaches for protecting the poorest from deprivation and evaluating the 
consequences of proposed policy measures.

As an example of the latter, the book examines in detail simulations 
for Poland and Mexico to evaluate the impact of increases in social assis-
tance on poverty and income distribution. For each country, the ADePT 
Simulation Module was used to compute two scenarios. Results reveal the 
effectiveness of proposed policy decisions. The ability to quantitatively 
compare alternative outcomes simplifies the complex economic landscape 
and clarifies policy options.

Users need only limited knowledge of Stata or SPSS to prepare datasets 
for use in the ADePT Simulation Module, and they do not need to know 
how to program to undertake the complex analysis that ADePT performs. 
The ADePT Simulation Module produces three main types of outputs for 
crisis impact analysis:
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1. It generates a new dataset that includes all the data provided in the 
baseline household survey plus information on simulated household and 
individual income (and consumption). Additionally, for individuals, it 
provides simulated labor force and corresponding employment status. 
These simulated data allow users to compare the characteristics of differ-
ent groups of individuals and households (for example, households that 
become poor as a consequence of the macroeconomic shock versus those 
that do not). Users can also identify the characteristics of those most 
vulnerable to the simulated shock.

2. It produces and exports print-ready tables with a variety of data includ-
ing the following:

• Parameter estimates from the employment and earnings models used 
to simulate the impact of macroeconomic projections on the labor 
market

• Income structure of households and its variation by component 
(labor and non-labor income) before and after projections

• A summary of key statistics showing the performance of the simula-
tion with respect to the inputs provided.

3. In combination with other ADePT modules, it produces and exports 
print-ready tables with information on the aggregate poverty and 
inequality impacts of the simulated macroeconomic projection.

Generated datasets can be used as inputs to other ADePT modules to per-
form additional analysis.

Analysts with backgrounds in statistics and econometrics will find this 
book to be a comprehensive resource for practical application of the ADePT 
Simulation Module. To ensure full understanding, all theoretical concepts 
are identified and explained. On completing this book, specialists will be 
able to analyze the impact of macroeconomic shocks and generate projec-
tions for hypothetical scenarios. These results will be helpful in informing 
governmental policy making. Students can use the module to replicate pub-
lished results and develop their analytical skills.

This manual is organized in two parts. Part I covers the motivation, 
overview, and illustrations of the method. These chapters are strongly rec-
ommended because they provide a general view of the simulation process: 
how it operates, what kinds of questions this approach can answer, and how 
to interpret results, among other topics. It also presents a comprehensive 
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description of the theoretical concepts behind each step of the microsimu-
lation. In other words, it explains what the ADePT Simulation Module is 
doing behind the interface.

Part II describes each step the user must follow to create or obtain 
proper macro- and microeconomic inputs required for the simulation. It also 
explains how to enter these inputs into the module and the different options 
available for tailoring simulations. It provides guidelines for addressing the 
most common difficulties that may arise during the process, and discusses 
outputs produced by the module and how these can be used in additional 
analyses. Part II ends with a set of exercises and example solutions that 
mainly illustrate how different sections of the simulation process work inde-
pendently of each other.

Notes

1. http://elibrary.worldbank.org/doi/book/10.1596/1813-9450-5705.
2. For information about installing ADePT software, see www.worldbank 

.org/adept.

http://www.worldbank.org/adept
http://www.worldbank.org/adept
http://elibrary.worldbank.org/doi/book/10.1596/1813-9450-5705
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Chapter 1

 Macroeconomic shocks are rarely predicted, making it difficult to create sys-
tems to deal with them in advance. Moreover, they often spread rapidly once 
they have begun, making their impacts difficult to track. As these shocks 
unravel and are transmitted throughout the global economy, they are likely 
to have large impacts on poverty, particularly in the developing world where 
employment is often more volatile and safety nets inadequate or nonexistent.

The distributional impact of such a shock is thus likely to be complex 
and dynamic. Given these complexities, a good analysis of these impacts 
must at least examine the following questions:

• Which sectors, areas, and regions are most likely to be affected, and 
in what way?

• How will the sector and regional impacts translate into impacts 
across the income or consumption distribution?

• What are the characteristics of those who will become poor as a result 
of the crisis?

• What implications does the distribution of these impacts have for the 
design of policy responses, particularly those responses that seek to 
provide safety nets to the affected?

 To be useful to policy makers, these questions must be answered quickly. 
Because data are often not available on short notice, particularly in devel-
oping countries, it is imperative that a system be in place to generate 

Motivations for the 

Methodology
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answers beforehand. Such an approach would allow economists to work 
with available data that in most cases predate the shock rather than delay 
the analysis until such time as data become available, either during or after 
the shock. Even in countries where some real-time data are available from 
shock-affected sectors or regions, a prospective approach using historical 
data can be useful for simulating future impacts of hypothetical scenarios 
that are not available from real-time data—for example, to compare differ-
ent alternative scenarios that may unfold in the future.

A tool for assessing poverty and distributional impacts of a rapidly chang-
ing shock must also be able to account for multiple channels through which 
the impacts can be transmitted to households and individuals. It must be 
able to identify the relative importance of these channels in a given country. 
It must also do so at the individual and household levels over the entire income 
or consumption distribution.

Although the ADePT Simulation Module can be used to analyze any 
macroeconomic projection, including most macro shocks, it was originally 
developed as a tool to examine the impacts of the global fi nancial crisis. Like 
the macro shocks mentioned above, that crisis shifted rapidly, both across 
countries—via trade, fi nancing, and remittances—and within countries— 
via adjustments in domestic credit and labor markets and fi scal policies. 
Although it began as a fi nancial crisis in a few advanced economies, it 
quickly evolved into a job crisis in the developing world, with contractions 
in growth and large impacts on poverty (up to 120 million additional poor 
by some estimates). The crisis also had signifi cant impacts on the distribu-
tion of income and consumption among the poor and non-poor, both within 
and between countries. As a result of these complex dynamics, the impacts 
of the crisis were extremely diffi cult to predict with a high degree of con-
fi dence, and a quick prospective approach was necessary to determine the 
impacts on distribution, so that policies could be devised to assist those most 
likely to be adversely affected by the crisis.

How the ADePT Simulation Module Compares with 

Other Approaches  

Current approaches to prospectively analyzing the impact of a macroeco-
nomic shock with the limited data available in most countries are inade-
quate in addressing the kinds of questions posed above. The most commonly 
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and easily implemented methods used within the World Bank to assess the 
welfare (primarily consumption or income poverty) impacts of such shocks 
are the output-elasticity-of-poverty method and PovStat (World Bank 
PovertyNet).

The elasticity approach uses historical output and poverty trends to 
determine the responsiveness of poverty rates to growth in output (and 
consumption), which is then combined with macroeconomic projections 
to estimate the impacts of future reduced growth on poverty. Although this 
method is easy to implement and serves as a convenient benchmark, it is 
limited in its predictive capability because it yields only aggregate poverty 
impacts, with no account of the broader distributional effects. It may also 
prove defi cient in predicting poverty impacts during a macroeconomic 
event that affects output growth in a way that is not entirely consistent with 
the recent growth experience in a country.

PovStat is an Excel-based World Bank simulation package. It uses house-
hold survey data and macroeconomic projections as inputs and estimates 
changes in poverty and inequality indicators. Although it allows for impacts 
to occur through multiple channels, it offers no easy way to account for 
changes in non-labor income (such as remittances). By focusing exclusively 
on household heads (and ignoring the employment status of other house-
hold members), PovStat also does not allow for a full accounting of labor 
market impacts. Perhaps the most signifi cant limitation of PovStat is that it 
generates estimates for poverty and inequality (aggregated or disaggregated 
by regions or groups), but not the kind of distributional results that require 
individual or household-level projections.

More sophisticated simulation approaches have been used in some cases 
by the World Bank (Bourguignon, Bussolo, and Pereira da Silva 2008).1 All 
are based on computable general equilibrium (CGE) or general equilibrium 
macroeconomic models that demand substantial information (for construct-
ing social accounting matrices or time series of macroeconomic data) to 
create the “linkage aggregate variables” (LAVs) that are fed into the micro-
simulation model. At the same time, most of these models do not allow 
for changes in some key features of the population, such as gender or age 
 composition (Ferreira et al. 2008) with the exception of the Maquette for 
MDG [Millennium Development Goal] Simulations (MAMS). The main 
advantages of these models relate to improved accuracy of the counterfac-
tual and consistency of the analysis. However, the information demands of 
these models make them diffi cult to apply in most developing countries, 
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thus calling for an approach that is workable with available data and 
 macroeconomic projections.

To improve on existing approaches—given the typical data constraints 
seen in most developing countries—the ADePT Simulation Module is able 
to evaluate the distributional impacts of a macroeconomic shock in advance 
with relatively few data and computational requirements. It allows the user 
to account for multiple transmission mechanisms and capture impacts at 
the micro level for the entire income distribution. The model allows this 
by focusing on labor market adjustments in employment and earnings, non-
labor income, and price changes (with a view to the variation in food and 
non-food prices).

The particular microsimulation method underlying the ADePT 
Simulation Module is best seen as a compromise between the “aggregate” 
approaches and the complex macro-micro simulation approaches described 
above. The compromise involves combining the behavioral estimations 
from baseline household data with aggregated macroeconomic projections. 
This approach leads to a model that is leaner than the typical macro-micro 
simulation models, takes less time to compute, and above all, is  applicable 
in countries where CGE models are either unavailable, outdated, or of poor 
quality. In contrast to CGE models, aggregate macroeconomic projections— 
such as those for national, sector, or regional GDP and  remittances 
fl ows—are available for most countries with which the World Bank or 
the International Monetary Fund have an ongoing dialogue. Compared with 
the elasticity-based approach and PovStat, the ADePT Simulation Module 
has the advantage of being able to generate estimates for individuals and 
households all along the distribution with and without the change, which 
can be used for detailed poverty and distributional analyses of an impact.

Model Description and Simulation Methodology

Using microdata and macro projections, the ADePT Simulation Module can 
generate predictions for income distributions at the individual and house-
hold levels for each year for which macroeconomic projections are avail-
able. The model superimposes macroeconomic projections on behavioral 
models built on microdata from before the onset of the shock. It is loosely 
based on the approaches described in Bourguignon Bussolo, and Pereira da 
Silva (2008) and Ferreira et al. (2008), with the important simplification of 
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omitting the CGE component. Instead, the behavioral models are linked to 
aggregate and sector-level macroeconomic projections for a specific country 
and year, and the micro-level (individual and household) snapshot of future 
impacts is extrapolated from these projections.

The model focuses on labor markets and international remittances as 
the main channels through which the macro-level shocks are translated 
into impacts on individuals and households. It allows for shocks (nega-
tive or positive) to labor income—modeled as an employment shock, an 
earnings shock, or a combination of the two—and shocks to non-labor 
income, in the form of changes in remittances fl ows. Most of the changes 
in total income are captured this way, given that labor income and remit-
tances account for a signifi cant proportion of household income for most 
developing- country households. Reasonable assumptions are made about 
impacts on other sources of income, such as capital income, domestic remit-
tances, rents, or public transfers.

The data requirements are fairly straightforward. At the macro level, 
information is needed on projected (1) changes, or growth rates, of output 
and employment by sector, and remittances; (2) population growth; and 
(3) price changes. At the micro level, a household survey is essential, with 
information on (1) household-level income or consumption (or both), 
(2) household and individual characteristics, and (3) individual-level labor 
force and employment status and earnings.

Outline of the Simulation Process 

Macroeconomic projections of output (sector and national) are almost 
always available, but employment projections are usually not available. 
Thus, output growth estimates must be translated into employment changes 
at the sector level for a specific year and macroeconomic scenario. These 
estimates are typically made using sector output-employment elasticities 
(estimated from historical data), which are then applied to the output 
growth projections to generate changes in employment by sector.

Once the employment projections are generated, the three main steps in 
the simulation process are as illustrated in fi gure 1.1. The fi rst step consists of 
using household data for the latest available baseline year to estimate behav-
ioral models of employment status (whether an individual is employed, and 
the sector of employment) and earnings for individuals as a function of their 
individual and household characteristi  cs.2
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The second step consists of replicating the macro-level changes (projected 
changes in output and employment) between baseline and target years in 
the household data of the baseline year. This process uses the predictions 
of the behavioral models estimated on the baseline household data (as 
in step 1), and generates household- and individual-level predictions for 
employment, earnings, and remittances for specifi c target years and mac-
roeconomic scenarios. Because an individual’s labor income depends on 
employment status and labor earnings, how the output shock in a particular 
sector is apportioned between employment shocks, earnings shocks, and 
adjustments across sectors depends on how responsive (elastic) employment 
in that sector is to output changes. The output shock also implies that at 
the household level, the extent of the impact depends on the size of the 
aggregate shock at the sector level, and on the demographics and character-
istics of household members, which determine their labor force status and 
earnings after the shock.

The simulations are also adjusted for population growth, using offi cial 
population projections (disaggregated by gender and age group), to fully 

Figure 1.1: Diagram of the Modeling Process
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account for demographic changes that would affect the size and composition 
of the labor force and through that, the estimates of per capita household 
income. This adjustment is made by reweighting the households in the 
baseline data to replicate the demographic changes predicted by population 
projections.

To simulate changes in non-labor income, the projections of aggregate 
changes in remittances are linked to the baseline remittances information 
from household data using a simple assignment rule that ensures that the 
total change in remittances received by households is equal to the projected 
change in remittances from the macro data. Some components of non-labor 
income (profi ts, rents, and domestic remittances) are assumed to grow at the 
rate of aggregate GDP for the relevant period. Other components are kept 
constant in real terms at the preshock level or changed in accordance with 
specifi c information received for each country (social benefi ts, pensions, or 
other transfers, depending on the country).

The fi nal step uses price projections to adjust the poverty line to refl ect 
the difference in food and non-food infl ation rates between baseline and 
target years. The absolute poverty line is typically anchored to a food 
basket that ensures a minimum calorie intake.3 Thus, for countries where 
food infl ation is expected to be signifi cantly different from general infl a-
tion between baseline and projected years, the baseline poverty line would 
not be enough for a household to meet the basic food requirements in the 
 projected year.4

Defi ning the “Impact” of a Macro Shock 

The impact of the macro shock on poverty indices and income distribution 
can be measured in two ways: 

• A “with-without” comparison, that is, the difference between with-
shock and without-shock scenarios for the projected year (Type I 
impact)

• A “before-after” comparison, that is, the change in welfare status in a 
country between baseline and target years (Type II impact)

Each type of comparison can be useful in different cases, depending on 
the nature of the macroeconomic impact the country is likely to suffer from 
the macro shock and what the government us interested in knowing. 
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Figure 1.2 shows the difference in the defi nition of the impact of the 
shock for Type I and Type II comparisons. Because the defi nition of “impact” 
is different for the two types of comparisons, the results of the simulation 
should be read differently for the two types of comparisons as well.

It is important  to note that the ADePT Simulation Module can also be 
used to examine the potential distributional impact of policy changes that 
can be measured through GDP growth or employment, such as changes in 
trade policies or structural reforms, among others. Moreover, it can be used 
to evaluate the relative effectiveness of various policy scenarios with differ-
ing aggregate impacts.5

Limitations and Assumptions  

There are several caveats to using the ADePT Simulation Module. Some 
relate to issues relevant for microsimulation approaches in general, whereas 
others arise from the modifications adopted in its development. The main 
issues are the following:

• The quality of projections from the model depends on the nature and 
accuracy of the data underpinning the exercise. This issue is particu-
larly important given the model’s reliance on aggregate macroeco-
nomic projections. Moreover, although macroeconomic projections 
are usually available for aggregated sectors like industry, services, and 

Figure 1.2: Type I and Type II Comparisons
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agriculture, the lack of availability of more disaggregated projections 
constrains the ability to account for heterogeneity within each sector.

• The simulation relies on behavioral models built on data that refl ect 
the structure of labor markets and household incomes and their 
relationships with demographics as they stood before the shock. 
Consequently, the simulation assumes these structural relationships 
remain constant, not allowing for any changes over time or between 
scenarios. The more distant in the past the baseline year, the more 
questionable this assumption is likely to be.

• The model assumes that changes in labor market conditions are pro-
portional to the projected change in outputs, based on the estimated 
past relationship between output and employment. This method 
implicitly assumes stable relationships between outputs, demand for 
labor, and labor earnings, which may not hold because of the distor-
tions (such as segmentation and downward stickiness of nominal 
wages) that typically exist in the labor market and that are likely to 
affect adjustments during a shock.6

• The model does not allow for geographic mobility of factors (labor 
or capital) across time or scenarios. Thus, all individuals are assumed 
to remain at their place of origin, even if they experience a change 
in economic sector or employment status. This assumption is an 
abstraction from the truth, but it is likely to matter only when the 
results are disaggregated spatially or across rural and urban areas. The 
model does incorporate changes in domestic remittances from urban 
to rural areas—so the lack of factor mobility does not necessarily 
imply constant income fl ows across space.

• The model is limited in its ability to account for shifts in relative 
prices between different sectors of the economy resulting from the 
shock. Although the poverty impact of shifts in the price of food 
relative to other prices is taken into account, other potential sources 
of price impacts are ignored—for example, the general equilibrium 
effect of a change in the terms of trade between agriculture and other 
sectors. In the absence of a CGE model, it is nearly impossible to 
explicitly model for changes in terms of trade between sectors.

• To account for the channels through which output shocks are trans-
mitted to households, the ADePT Simulation Module must predict 
individual and household-level incomes. But to provide poverty pro-
jections for a country that defi nes poverty according to consumption, 
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household incomes must be converted into consumption using the 
questionable assumption that a household’s propensity to consume 
is constant over time and across scenarios. In the absence of more 
information, however, this assumption at least has the advantage of 
being simple and transparent.

• The simulation component of the module relies on random draw 
using a pseudorandom number generator in computing the allo-
cations of individuals into labor status, as well as labor market 
 earnings of new workers and workers who are changing sectors. The 
module is confi gured such that the seed of this random number gen-
erator is the same over different runs, so generally the results will be 
reproducible. However, small changes in data may lead to changes in 
outcomes where the random components are required, and hence in 
the fi nal fi gures. It should be understood that a part of the predicted 
change in distributional outcomes is due to these randomly simulated 
components.

Illustration and Interpretation of Typical Outputs

The ADePT Simulation Module helps identify typical results for impact 
analysis: aggregate poverty and inequality impacts, growth incidence curves, 
transition matrices, and a profile of those who are forced into poverty 
because of the macro shock (termed here the “new poor”). This section 
describes different types of results using simulated datasets conducted for the 
2009 financial crisis in Bangladesh, Mexico, the Philippines, and Poland.

Poverty Impacts 

Table 1.1 shows the aggregate poverty impacts of the financial crisis on 
Bangladesh, using baseline data from the 2005 Household Income and 
Expenditure Survey. The model generates a “business as usual” scenario and 
a “crisis” scenario. By examining the difference between the scenarios, the 
user can evaluate the aggregate poverty impact of the crisis. Note that this 
is a Type I impact, according to the terminology introduced earlier.

The table shows that for both moderate and extreme poverty lines, in 
general the reduction in incidence, gap, and severity of poverty would have 
been larger than had the crisis not occurred. That is, the welfare impact of 
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the crisis worked against the status quo trend of improvement in welfare. 
Inequality indicators, however, were largely unaffected, likely because subtle 
changes in the income distribution (which could greatly affect some groups) 
remain undetected by these aggregate indicators. These changes can be 
detected by other outputs, as shown below.

Table 1.2 shows the same results for Mexico, except that the comparison 
is made between a “precrisis” (2008) scenario and a “crisis” (2010) scenario. 
Thus, the impact gleaned from this table is a Type II impact. The initial 
impact in 2009 is large by all poverty measures, but the headcount poverty 
rate is lowered each year thereafter as the crisis subsides. Again, inequality 
indicators remain unaffected. This comparison is useful because it demon-
strates how the ADePT Simulation Module is able to capture the differences 
in the timing and nature of the crisis impacts across the two countries.

Growth Incidence Curves 

To get a better sense of the more nuanced distributional impacts of a shock, 
growth incidence curves (GICs) can be generated to examine how income 
losses are allocated across households. For this purpose, the module maps out 
income losses between the “baseline” (or “precrisis”) and “crisis” scenarios at 
every percentile in both the urban and rural income distributions. It orders 
households according to their precrisis per capita household income level 
(from lowest to highest), groups them into income percentiles (as defined 
in the baseline case), and plots the average percentage loss in per capita 

Table 1.1: Poverty Impacts of the Financial Crisis in Bangladesh – Type I

Baseline
2005

Business as usual Crisis Impact

2009 2010 2009 2010 2009 2010

Moderate poverty

Headcount rate (%) 40.0 28.2 24.6 28.6 25.8 0.4 1.2
Poverty gap (%) 9.0 5.9 5.0 6.0 5.3 0.1 0.3
Severity of poverty (%) 2.9 1.8 1.5 1.9 1.6 0.1 0.1

Extreme poverty

Headcount rate (%) 25.1 16.5 13.9 16.7 14.8 0.2 0.9
Poverty gap (%) 4.7 2.9 2.4 3.0 2.5 0.1 0.1
Severity of poverty (%) 1.3 0.8 0.6 0.8 0.7 0 0.1

Inequality (per capita expenditure) 

Gini coeffi cient 0.310 0.321 0.324 0.341 0.320 0.020 −0.004
Theil index 0.186 0.197 0.199 0.222 0.194 0.025 −0.005

Source: Habib et al. 2010a.
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household income by percentile. This exercise is performed for all house-
holds, as well as for specific groups. Each GIC constructed in this manner 
allows the user to compare percentage income losses across households within 
the group.

Figure 1.3 is an example of a GIC for the Philippines, and shows some 
important differences between urban and rural areas. The urban GIC shows 
greater impacts for the bottom 10 percent of the distribution and weaker 
impacts above the seventieth percentile, while the rural GIC is quite fl at, 
with marginally greater impacts seen only for some of the poorest (below 
the tenth percentile) and wealthier (seventieth to ninetieth percentile) 
groups. It is important to note that the expenditure percentiles are defi ned 
with reference to each area (urban or rural). Because urban areas are better 
off, on average, than rural areas, the kth percentile of urban households is 
better off than (and thus not strictly comparable with) the kth percentile of 
rural households.7 

Transition Matrices 

GICs provide information about income gains or losses incurred by the 
average household within each percentile of the income distribution, and 
are thus useful in identifying which income groups suffer relatively larger or 
smaller changes. However, GICs can hide a significant amount of hetero-
geneity in the absolute size of impacts, even among households with very 
similar baseline or initial per capita household income levels.

 Table 1.2: Poverty Impacts of the Financial Crisis in Mexico – Type II

Baseline Projected

2008 2009 2010 2011

Moderate poverty

Headcount rate (%) 47.5 50.9 49.9 48.8
Poverty gap (%) 20.3 22.4 21.9 21.2
Severity of poverty (%) 12.0 13.6 13.2 12.6

Extreme poverty

Headcount rate (%) 19.1 21.6 21.1 20.2
Poverty gap (%) 8.0 9.3 9.0 8.5
Severity of poverty (%) 5.1 6.0 5.9 5.4

Inequality (per capita income)

Gini coeffi cient 0.52 0.52 0.52 0.52
Theil index 0.64 0.66 0.66 0.66

Source: World Bank 2010.
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An alternative is to examine the size of the income shock suffered 
by households in each income group. This examination uses matrices 
constructed by deciles of per capita income, keeping the upper and 
lower limits of each decile fi xed at the initial income levels. Figure 1.4 
shows an example of a transition matrix for Poland, and plots the share 

Figure 1.3: Growth Incidence Curve for The Philippines
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of households in each decile that (1) suffer an income loss large enough 
to shift them to a lower income decile or more, (2) suffer a relatively 
small income movement and therefore their position remains unchanged, 
and (3) experience a positive change and are better off in the projected 
year .

Those households in the middle of the distribution are the hardest 
hit as measured by the absolute level of income change. Although most 
households tend to stay in the same decile, approximately 10 percent of 
all households suffer income losses that push them to a lower decile. Even 
movements upward are generally rare in many countries. Poland shows some 
upward movement as a result of safety nets (particularly unemployment 
insurance) that protect households at the bottom of the distribution and 
move them up to a different decile.

Profi ling the “New Poor”8  

Finally, the ADePT Simulation Module offers a means for determin-
ing which groups are most likely to be forced into poverty as a result of 
a macroeconomic shock (but who were not poor before the onset of the 
shock). In general, these households are likely to suffer large income losses 
that drive them below the poverty line. By determining a profile of these 
households, the user can identify links between income losses and cer-
tain characteristics that the households may have in common. With this 
knowledge, policy makers can devise policies to specifically target these 
vulnerable group s.

Figure 1.5 and 1.6 show examples of such an analysis from three 
 different applications of the microsimulation model. The fi gures show 
that the “new poor” households are more likely to live in urban areas with 
more  educated household heads than structurally poor households but less 
likely than the average household. For instance, the pattern with regard 
to the urban-rural breakdown was more pronounced in the Philippines. 
Figure 1.5 shows that 57 percent of the Filipino new poor households lived 
in rural areas (close to the national average of 51 percent) compared with 
74  percent of structurally poor households.

Figure 1.6 shows that the characteristics of “new poor” household heads 
are also signifi cantly different from those of other groups in the popula-
tion. In all three countries, “new poor” household heads are relatively more 
skilled than those of structurally poor households, but less skilled than those 
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of the average household. This skill level is consistent with the pattern of 
middle-income households suffering the largest impacts (in absolute terms) 
from the crisis, given that they are more likely to be urban and employed in 
the formal sector (and therefore more skilled) than household heads among 
the structurally poor.

Notes

1. These include the micro-accounting approach (computable  general 
equilibrium [CGE]–representative household groups), top-down 
micro simulations models (CGE–micro or macro models), and feed-
back loops from bottom to top (Bourguignon, Bussolo, and Pereira da 
Silva 2008).

2. Employment status (through a multinomial model) is estimated sepa-
rately for low and high skill levels, and earnings (an ordinary least 
squares model) are estimated separately for each sector.

3. This refers to a poverty line defi ned over the consumption space.
4. Note that by construction, the projected income or consumption dis-

tribution for a crisis year is expressed using prices in the baseline year, 
which implies that to obtain poverty estimates that are comparable 
with the baseline estimates, the baseline poverty line should be kept 
unchanged in real terms.

5. The ADePT Simulation Module cannot be classifi ed among the fi scal 
microsimulation models.

6. Sectoral movements of labor are modeled as depending on individual 
and household characteristics (through the multinomial logit model) 
and population growth. This approach may not fully capture the kinds 
of structural shifts that have apparently been observed in some countries 
following the global fi nancial crisis, such as a reduction in the relative 
demand for skilled labor.

7. Because the extreme bounds of the distribution are particularly noisy, 
the distribution was trimmed at the lowest and highest percentiles to 
make the graph more readable.

8. See Habib et al. 2012.
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 Chapter 2

This chapter provides technical details about the economic model and 
describes the steps involved in using the ADePT Simulation Module. 
The chapter is organized in three main sections: baseline, simulation, and 
assessment.

Baseline

This first step is the process by which individual and household-level infor-
mation is used to estimate a set of parameters and unobserved characteris-
tics for various equations of the household income–generation model. This 
section first presents a brief description of the model, then describes the 
econometric strategy used for the behavioral model of employment status 
and earning equations.

The Model 

The model behind the ADePT Simulation Module is the household 
income–generation model developed by Bourguignon and Ferreira (2005). 
This model allows accounting for multiple transmission channels and oper-
ating at the individual and household levels. The first component of the 
model is an identity that defines the per capita income in a household h 

Technical Discussion
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as the ratio between the total household income and the total number of 
members (nh) in that household:
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in which i = household member
 L = level of education
 Λ = maximum level of education of the individual 
 j = labor status
 J = economic sector 
 Ihi

Lj   is an indicator function of labor status j of individual i 
with level of education L

 yhi
Lj =  earnings of individual i with level of education L in 

 economic sector j
 y0h = total non-labor income received by household h

The total household income—the expression in brackets in equation (2.1)—
results from adding two main sources of family income: labor and non-labor 
income. At the same time, total family labor income is the aggregation of earn-
ings in different economic sectors across members.1 So, the equation shows not 
only whether an individual participates (or does not participate) in the sector, 
but also whether that individual receives (or does not receive) wages for that 
job. The labor participation model relies on the utility maximization approach 
developed by McFadden (1974). Assume that the utility (Uhi

Lj) for individual i 
of household h, associated with labor status j = 0,…, J, and level of education 
L, can be expressed as a linear function of observed individual and household 
characteristics (Zhi

L) and unobserved utility determinants of the occupational 
status (vi

Lj) (equation (2.2)). Furthermore, individual i chooses sector j (the 
indicator function Ihi

Lj = 1; equation (2.3)) if economic sector j provides the 
highest level of utility2:

 = ψ +U Z vhi
Lj

hi
L Lj

i
Lj  (2.2)

 I if U Uhi
Lj

hi
Lj

hi
Ll= ≥1  (2.3)

with j = 0, …, J and L = education level
for all l = 0, …, J, ∀l ≠ j

Each individual must choose from fi ve or six alternatives: being inac-
tive, unemployed, or being in an economic sector (for example, agriculture, 



23

Chapter 2: Technical Discussion

manufacturing, other industries, or services). The criterion value associ-
ated with being inactive is arbitrarily set to zero. The unobserved utility 
determinants of each occupation status are assumed to be identically and 
independently distributed across individuals, occupations, and skill levels.

The observed heterogeneity in earnings in each economic sector j can 
be modeled by a log-linear function of observed individual and household 
characteristics (Xhi

L) and unobserved factors (μhi
Lj) as a standard Mincer equa-

tion (Mincer 1974). These earnings functions are defi ned independently on 
each economic sector by skill level (L):

 = Ω + μ = … = …y X for i n and j Jhi
Lj

hi
L Lj

hi
Lj

hlog 1, , 1, , . (2.4)

The second component of total household income, total family non-labor 
income, is the sum of different elements at the household level such as inter-
national (rh

I) and domestic remittances (rh
D); rents, interest, and dividends 

on capital (kh); social transfers (trh); and other sources of non-labor income 
(zh), as in equation (2.5):

 .0 = + + + +y r r k tr zh h
I

h
D

h h h  (2.5)

The analysis focuses only on international remittances and makes some 
minimal assumptions about other components. Ideally, international remit-
tances would be modeled, but migration-related information in most surveys 
is poor or insuffi cient. A simple nonparametric assignment rule that is con-
sistent with the existing evidence is better.

Equations (2.1) to (2.5) complete the model. Total household income 
is a nonlinear function of the observed characteristics of the household and 
its members and the unobserved characteristics of household members. This 
function depends on a set of parameters: those of the occupational-choice 
model for each skill level and those in the earnings functions for each eco-
nomic sector and skill level. The model assumes that there is no variation 
in the composition of the household. In other words, the number, age, and 
gender of members of a household remain constant over time. Demographic 
change is incorporated through calibration of the survey weights.

Estimation Strategy for the Baseline 

The model’s baseline requires some econometric estimation work for both 
the occupational choice model and earnings model. This work is necessary 
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to provide an initial set of coefficients (ψLj, ΩLj) as well as an estimate of 
the unobserved characteristics ( , μvi

Lj
hi
Lj ), respectively, for the occupational 

choice model and the earnings equations. These estimations are based on 
individual working-age population data (between 15 and 64 years old). 
These equations (2.3 and 2.4) should be estimated simultaneously because 
of the likely correlation among the unobservable terms in the labor-supply 
decision and earnings model. The ADePT Simulation Module supports 
the Bourguignon, Fournier, and Gurgand (2007) correction method that 
includes the following bias correction terms, akin to the inverse Mills’ 
ratios in the Heckman model (Wooldridge 2002): λj = m(Pj) for the chosen 

alternative j, and 
( )λ =
− 1

P m P

P
j

j j

j
 for the alternatives not chosen, in which 

∫ ( )( )( ) ( )= Φ − ϕ
−∞

+∞
− ln1m P G v P v dv, ϕ(z) is the standard normal probability 

density function (pdf), Φ(z) is the standard normal cumulative distribution 
function (cdf), and G(u) is the cdf of the extreme value distribution. 

Occupationa l Choice Model 

The parameters of the occupational choice model can be obtained using a 
multinomial logit model under the assumption that the unobservable (vi

Lj) 
are identically and independently distributed across choices and individuals 
and have a double exponential distribution (Type 1 extreme value distribu-
tion) with pdf and cdf given by equations (2.6) and (2.7):

 exp exp exp( )( ) ( )= − −⎡⎣ ⎤⎦ −f v v vi
Lj

i
Lj

i
Lj  (2.6)

 F v vi
Lj

i
Lj( ) ( )= − −⎡⎣ ⎤⎦exp exp . (2.7)

The estimation of the parameters of interest is conducted on all working-
age individuals, separately for low and high skill levels. The labor force and 
employment decisions within the household are modeled only by inclusion 
of the household head binary variable and its interactions with gender and 
marital status. The set of explanatory variables includes not only an indi-
vidual’s sociodemographic characteristics (age, gender, maximum education 
level, if head of household, and so on) but also the household’s character-
istics, such as size, dependency ratio, and geographic area, among others. 
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So, the parameters as well as the probability of being in each state can be 
estimated at the individual level (equation (2.8)), considering zero as the 
reference category (inactivity):

 
1 exp

1, ,
0

1

0∑
( )

( )
=

ψ − ψ⎡⎣ ⎤⎦
+ ψ − ψ⎡⎣ ⎤⎦

= …

=

P
exp Z

Z
for j Jhi

Lj hi
Lj Lj L

j

J

hi
Lj Lj L

 (2.8)

 P Phi
L

j

J

hi
Lj∑= −

=

10

1
. (2.9)

To estimate the individual utility level of being in each labor state, 
values for the residual terms were drawn randomly in a way that is consis-
tent with observed occupational choices. Train and Wilson (2008) defi ne 
the distribution functions of the extreme value errors conditional on the 
chosen alternative. Assume alternative zero is chosen (j = 0) and denote 

ψ =Z Vhi
L Lj

hi
Lj  for j = 0 …, j.3 Defi ne 

0 0= −V V Vhi
j

hi hi
j and exp0

0

0∑ ( )= −
=

D Vhi

j

J

hi
j

, 

in which 1/0 0=P Dhi hi is the logit choice probability. Then the cdf for the 
alternative chosen vhi

0  is given by equation 2.10:

 F v alternative is chosen D vhi hi hi( )( )= −( | 0 ) exp exp0 0 0 . (2.10)

Calculating the inverse of this distribution yields equation (2.11):

 ln ln ln
0 0( ) ( )( )= − − μv Dhi hi , (2.11)

in which μ is a draw from a uniform distribution between 0 and 1. Error 
terms for other alternatives v with jhi

j( )≠ 0  must be calculated conditioned 
on the error terms of the alternative chosen (vhiˆ0). The distribution for these 
errors is given by equation (2.12):

 

( | 0 , 1)
exp exp

exp exp ˆ

.

0 0

0 0

( )( )
( )

( )( )
≥ =

− −

− − +⎛
⎝

⎞
⎠

< +

F v alternative is chosen j
v

V v

for v V v

hi
j hi

j

hi
j

hi

hi
j

hi
j

hi

 (2.12)
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The inverse of this distribution is given by equation (2.13):

 ˆ ln ln ˆ0( )( )( )= − − μv m vhi
j

hi , (2.13)

 
ˆ exp( exp ˆ ,0 0 0( )( )( ) = − − +where m v V vhi hi

j
hi

in which μ is a draw from a uniform distribution between 0 and 1. Repeating 
this same method when an alternative other than zero is chosen and using 
expressions (2.9) to (2.13), individual utility levels for each alternative can 
be calculated according to equation (2.14):

  (2.14)

Earnings Equations 

The coefficients of earnings functions for each sector and skill level are 
obtained by ordinary least squares estimation. The process assumes homo-
skedastic normal distributions for residual terms, and is given formally by 
equation (2.15):

 ˆ exp 1, ,( )= Ω + ε = …y X for i nhi
Lj

hi
Lj

hi
Lj

h  (2.15)

 ~ 0, .
2( )ε σNhi

Lj

Simulation

The second step, simulation, consists of replicating macroeconomic simulated 
changes (that is, sector employment, total output, or remittances) between 
the baseline and projected years on changes in different components of the 
household income–generation model (that is, labor and non-labor income). 
This process is divided into three sub-steps ordered in the following sequence: 
population growth, labor market status and income, and non-labor income.

  Population Growth 

The population growth adjustment is particularly important in countries with 
high fertility rates or significant immigration flows, or when the last available 

ˆ 0.= ψ + ≥U Z v for jhi
Lj

hi
Lj

hi

Lj

hi
Lj
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household survey is relatively far from the projected year. In the first case, the 
number of labor market entrants rises faster than overall population. In practi-
cal terms, the adjustment for population growth allows the analysis to explic-
itly take into account changes in the size of the working-age population, and 
hence to distinguish between employment growth driven (or rather absorbed) 
by demographic trends and net (or additional) employment growth.

In most household surveys, the household is the unit that is sampled, 
thus, the probability of including an individual conditional on the house-
hold being selected is 1.4 In other words, the survey weights attached to 
every individual within the household should be equal. In this sense the 
initial or prior weights can be written as in equation (2.16):

 ∑∑ =w N
h i

hi , (2.16)

in which N is the initial total population and
whi = whj = wh for i ≠ j ∧ i, j ∈ h.

The variable whi is the weight of individual i within household h, equal 
to the common weight wh. So, equation (2.16) can be rewritten as equation 
(2.17):

 ∑ ∑= = .*w household size w N
h

h

h

h  (2.17)

Equation (2.17) can be written in terms of probabilities:

 ∑ ∑= =1 .
*

*w
N

q
h h

h
h

 (2.18)

Given a new structure or total population to estimate:

 1 , ,∑∑ [ ] [ ]=w age group gender N age group gender
h i

hi  (2.19)

 ,∑∑ =w N
h i

hi  (2.20)

in which 1 [age group, gender] is the indicator function, N is the new total 
population, and each member i of household h has the same weight,

 ,= = ≠ ∧ ∈w w w for i j i j hhi hj h  then

 ˆ .∑ ∑= =w household size w N
h

h

h

h  (2.21)
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Equation (2.22) expresses this in probability terms:

 1
ˆ

.*∑ ∑= =w
N

r
h

h

h

h  (2.22)

The idea is to go from the initial weight ( *wh) or probability (
*qh) distribu-

tion to a new one (ŵh or *rh) imposing several constraints such as gender or 
age-group population growth rates. Formally, the new probability distribu-
tion can be obtained by solving the optimization problem in equation (2.23)

 min , ln*
*

*∑( ) =
⎛
⎝⎜

⎞
⎠⎟

I r q r
r
q

h

h
h

h
, (2.23)

such that

 

∑

∑

( ) = =

=

1,...,

1.

*

*

E x r m g G

r

g

h

h x h

h

h

g

 (2.24)

The term mx hg  is the mean of the xg characteristic within the household 

h ∑
=

⎛

⎝
⎜

⎞

⎠
⎟m

x

hhsize
x h

i
gih

h
g

. In other words, this optimization procedure asserts that 

the distribution *rh  that meets the moment constraints and the normaliza-
tion restriction while requiring the least additional information should 
be picked, and the one that deviates as little as possible from the initial 
distribution (

*qh) should be picked. The solution to this problem is given by 
equation (2.25):

 ˆ
exp

ˆ
exp

* *∑ ∑ ( )
( )

( )
( )=

λ

Ω λ
→ = θ = θ =

λ

Ω λ
r q

X
w w N with

X
h h

h

h

h

h h h , (2.25)

in which λ is the Lagrange multiplier for the constraint E(X), and Ω is the 
normalizing factor to scale the new population to the target size. In the 
simulation process the analysis imposes several population constraints that 
result from different growth rates by gender and age-group brackets.

Labor Income 

One of the transmission channels that the model focuses on is labor mar-
kets. This transmission channel is modeled not only from the employment 
structure side but also from the earnings side of the economy. In this sense, 
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it allows for shocks (negative or positive) to labor income as an employ-
ment shock, an earnings shock, or a combination. This section is divided 
into three sub-steps in the following sequence: labor status allocation, labor 
income imputation, and matching total economic growth.

Labor Status Allocation: Out of or In Labor Force, Unemployment, and 
Economic Sector of Employment 

This first sub-step consists of reassigning working-age individuals between 
employment statuses and across economic sectors to match the projected aggre-
gate changes in total employment and in economic sectors. The reallocation 
method, as Bourguignon, Robilliard, and Robinson (2005) point out, assumes 
neutrality of changes with respect to individual or household characteristics. In 
other words, the labor status changes are restricted to changes in the intercepts of 
the occupational criterion function. The relative change in the ex ante utility 
that an individual has depends only on the initial ex ante utility of the various 
occupational choices rather than on individual or household characteristics.

The steps require the following inputs:

• Estimated utility from the baseline (see the “Occupational Choice 
Model” section): ˆ , 0, ,0= ψ + ψ + = …U Z v with j Jhi

j j
hi

j
i
j

• New population shares in each status, which represents the target 
vector: , 0, ,= …p with j J

j

• New population structure weights (see the “Population Growth” 
 section): ŵhi

• Fixed base outcome as in the multinomial logit model, that is, inactivity

The method follows an iterative procedure of adjusting the intercepts of 
the multinomial logit with additive constants (γ j, with j = 0, …, J) to achieve 
the target allocations. The procedure is initiated by setting all additive con-
stants to the relative change according to macro projections using inactivity 
as the reference category. Thus, the inactivity additive constant is set to zero 
for identifi cation purposes: γ 0 = 0. Then the algorithm follows the sequence 
of steps described here:

1. Compute the new utility based on the new intercept:

 
= ψ + ψ + ψ = ψ + γ

= … γ =

ˆ ,

0, , 0.

0
*

0
*

0

0

U Z v with

for j J and

hi
j j

hi
j

i
j j j j

 (2.26)



30

Overview and Theoretical Concepts: Part I

2. Select the labor status with the greatest utility by individual: 
argmax 0, , ( )= = …U Uhi

j
j J hi

j .

3. Calculate the weighted totals ( )T j  in each labor status:

 ˆ 1∑= =⎡⎣ ⎤⎦T w U jj

i

hi
j

hi
j

 (2.27)

 
ˆ

, 0,...,
∑

= ∀ =p
T

w
j Jj

j

i
hi

. (2.28)

4. Vary parameters , 0,...,0
*ψ ∀ =j Jj , and repeat the procedure described 

in steps 1–3 until a minimum of a Pearson c 2 quadratic loss is found:

 
( )

.*

0

2

∑( )ψ = −

=

P
p p

pj

J j j

j  (2.29)

Labor Income Imputation 

The second sub-step consists of assigning a labor income to each individual 
of the working-age population sample (or taking the income away) accord-
ing to the individual’s “new” labor status. There are three possible cases: 
the first one sets positive labor income to zero for those individuals who 
were employed in the baseline and become unemployed or inactive as a 
consequence of the macro projection. In the second case, the previous labor 
income (yhi

j ) is assigned when individuals remain employed in the same eco-
nomic sector as in the baseline. In the third case, the earnings model esti-
mated as part of the baseline is used to predict earnings (ŷhi

j ) for two groups 
of workers: those with no previous earning history (that is, those who come 
from inactivity or unemployment) and those who change employment sec-
tor. Formally, the “new” vector of earnings for the working-age population 
will be defined as in equation (2.30): 

 0 when for 1 and 0 or 1

when for 1
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 (2.30)
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Note that all workers who do not belong to the working-age population 
sample are assumed to remain in their baseline employment status as well as 
receive their baseline labor earnings.

Matching the Total Growth

Sector Growth 

Once all workers have been assigned positive labor earnings, total earnings 
in a sector are adjusted to match aggregate projected changes in output. 
The third sub-step relies on the fact that projected changes in sector output 
can be explained by projected changes in sector employment and projected 
changes in sector earnings and profits, and assumes that earnings and profits 
grow at the same rate.

The treatment of public sector workers and those with more than one 
job differs slightly from what was just described. Total public sector employ-
ment is assumed to remain constant (no individuals are assigned in or out 
of the public sector) and labor earnings of public sector workers are adjusted 
in line with their sector mapping (that is, into agriculture, industry, or ser-
vices).5 Similarly, for those holding more than one job, the model assumes 
the sector of employment of their secondary activity remains constant while 
earnings are adjusted in line with sector change.

The sector adjustment can be divided into three steps. The fi rst step 
computes the total target income by economic sector ( )1Y jT  as the product 
of the total sector income from the microdata at the baseline year ( 0Y jT) and 
the sector growth rate between the initial and projected year from the macro 
projections by sector (δGDP

j ). Formally, see equation (2.31):

 1 , 2, ,1 0 ( )= + δ ∀ = …Y Y j JjT jT
GDP
j . (2.31)

The total sector income is the weighted sum of all labor earnings in 
main and secondary occupations in the initial year of all working population 
employed in that particular sector (i.e., manufacturing, agriculture, industry, 
services) (equation (2.32)):

 1 1∑ ( )= =⎡
⎣

⎤
⎦ + =⎡⎣ ⎤⎦ ∀ = …Y y w U j y w I j j JjT

hi
jp

hi hi
j

hi
js

hi hi
js

i
, 2, , .0  (2.32)

The second step (equation (2.33)) calculates the “new” total income, 
considering not only the adjustments already made through the labor 
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market (employment structure and earnings), but also through population 
growth.

 1 1∑ ( )= =⎡⎣ ⎤⎦ + =⎡⎣ ⎤⎦ ∀ = …Y y w U j y w I j j J
jT

hi
jp

hi hi
j

hi
js

hi hi
js

i
ˆ ˆ , 2, , .1  (2.33)

The third step rescales the “new” total income (equation (2.33)) up to 
the point where it meets the total income target (equation (2.31)) for each 
economic sector, as shown in equation (2.34):

 = ∀ = …, 2, , .1 1Y Y j J
jT jT  (2.34)

Total Growth 

So far, the simulation replicates the macro growth rate by economic sector. 
However, the growth rate for the total economy based on the microdata 
is, generally, different from that reported by macro projections. The reason 
for this disparity is explained by unequal economic sector structures in the 
micro and macro data. We prioritize the match of growth rates for the total 
economy between macro- and microdata over the match of growth rates 
for economic sectors. To do that prioritization, first, all labor incomes by 
economic sectors are rescaled, keeping constant the total volume of the 
economy. The result is then shifted by the growth rate of total GDP.

Components of Non-Labor Income 

Non-labor income is the sum of different income elements at the household 
level such as international (rh

I) and domestic remittances (rh
D); rents, inter-

est, and dividends on capital (kh); social transfers (trh); and other forms of 
non-labor income (zh) (equation (2.35)).

 = + + + + ∀, .0y r r k tr z hh h
I

h
D

h h h  (2.35)

The model focuses only on international remittances and makes some 
minimal assumptions about other components.

 International Remittances 

Ideally, international remittances would be modeled, but migration-related 
information in most surveys is poor or insufficient. A simple nonparamet-
ric assignment rule that is consistent with the existing evidence is better. 
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The method is divided into two main steps: first, the total change between 
the baseline and the projected year is calculated; second, this amount is 
assigned to households within each region.

To obtain the total change in international remittances, the target 
amount is estimated as the product of the total value of remittances in a 
baseline using actual microdata and the growth rate from macro projections 
(δr) (equation (2.36)). Then the total value of remittances considering 
population growth is calculated (equation (2.37)); and then the difference 
is taken (equation (2.38)). 

 11 ∑ δ( )= ⎡
⎣⎢

⎤
⎦⎥

+R r wI
h
I

h
h

r  (2.36)

 ˆ0 ∑=R r w
I

h
I

h
h

 (2.37)

 Δ = − .1 0R R RI I I  (2.38)

This result can be positive, negative, or zero, and its sign defi nes the 
assignment rule applied in the second step of the method. Thus, if the total 
change is positive (ΔRI > 0), the increase in remittances will be allocated 
as follows:

• Across regions, remittances are allocated proportionally to 
the baseline regional distribution (rank-preserving regional 
transformation).

• Among households within regions, recipient households are selected 
at random and given a remittances transfer equivalent in real terms 
to the weighted average remittances transfer in that region in the 
baseline year, with the weighted number of total transfers to be made 
within each region equal to the total amount of additional remit-
tances to be distributed, divided by the baseline average value.

As a result of this process, the overall distribution of remittances across 
regions remains unchanged although there is an increase in the number of 
recipient households.

When the change is negative (ΔRI < 0), recipient households are scaled 
down to the point at which the total value of remittances in the country—
considering population growth—meets the total target.6
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Domestic Remittances, Income on Capital, and Other Financial Income 

Domestic remittances ( )rh
D  and rents, interest, and dividends on capital ( )kh  

are assumed to grow at the same rate as real GDP, and the two-step method 
described above is followed, but with a simpler assignment rule. The first 
step consists of obtaining the total change in domestic remittances and 
capital income between the baseline and projected year, initially focusing 
only on domestic remittances. The target amount is estimated to be the 
product of the total value of remittances in the baseline using actual micro-
data and the growth rate of the total economy ( )δGDP  (equation (2.39)). 
The total value of remittances is calculated considering population growth 
 (equation (2.40)); and then the difference is taken (equation (2.41)):

 11 ∑ δ( )=
⎡

⎣
⎢
⎢

⎤

⎦
⎥
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+R r wD

h
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 ˆ0 ∑=R r w
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 (2.40)

 Δ = − .1 0R R RD D D
 (2.41)

For non-labor income coming from capital and other fi nancial sources, 
the total change is estimated using equations (2.42)–(2.44):

 11 ∑ δ( )= ⎡
⎣⎢

⎤
⎦⎥

+K k wh h
h

GDP  (2.42)

 ˆ0 ∑=K k wh h
h

 (2.43)

 Δ = − .1 0K K K  (2.44)

In the second step, a simple rule of rescaling up or down the total amount 
of household recipients is applied when the total change in domestic remit-
tances is positive ( 0)Δ >RD  or negative ( 0)Δ <RD , respectively. The same 
method is used for positive ( 0)Δ >K  or negative ( 0Δ <K ) movements in 
capital and other fi nancial sources.
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Other Non-Labor Income

Other non-labor income sources, such as social transfers or any other kinds 
of private transfers ( )trh , as well as other non-labor income (zh), remain con-
stant in real terms at the baseline levels.

Assessment

The impact assessment is the process by which the information on indi-
vidual employment status and labor income, as well as on non-labor income 
at the household level, is used to generate income or consumption distribu-
tions and to calculate various poverty and distributional measures that can 
then be used to compare different scenarios.

New per Capita Household Income 

The first step calculates—based on all previous estimations—total house-
hold income by aggregating total labor income across all employed mem-
bers and adding non-labor income, then uses information on household 
size to construct the per capita household income, as in equation (2.45):
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 (2.45)

Price Adjustment 

The ADePT Simulation Module also takes into account price  projections 
to adjust the poverty line to reflect the difference in food and 
 non-food inflation rates between the baseline and the projected year. 
Because the poverty line is typically anchored to a food basket that 
ensures a minimum calorie intake, for countries where food inflation 
is expected to be significantly different from general inflation between 
 baseline and projected years, the baseline poverty line would not be 
enough for a  household to meet the basic food requirements in the 
 projected year.
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The fi rst step is to express the food and non-food price indices in 
 baseline-year terms. Second, an adjustment factor for the poverty line for 
each scenario or year is calculated as in equation (2.46):

 1δ = +⎛
⎝⎜

⎞
⎠⎟

−CPI w CPI w
CPI

z

F
z
F NF

z
NF

T , (2.46)

in which CPIF = consumer price index for food,
 CPINF = consumer price index for non-food
 CPIT = consumer price index total
 wz

F = weight of the food basket in the poverty line (z)
 wz

NF = weight of the non-food basket in the poverty line (z)

Third, the ADePT Simulation Module corrects the poverty line simply 
as equation (2.47):

 δ( )= +1 .1 0z z z  (2.47)

Mapping Income to Consumption Space 

For those countries where poverty is defined according to consumption 
instead of income, household incomes are transformed into predicted con-
sumption levels using the consumption income ratio for each household 
from the baseline year (equation (2.48)):

 =ˆ ˆ .
0

0c y
c
y

h h
h

h
 (2.48)

Notes

 1. Notice that although specifi c models for salaried and nonsalaried work-
ers could be estimated based on the microdata from the household sur-
vey, this information is generally not available from the macro side so 
the models could not be used. Macroeconomic projections are calculated 
mainly for aggregate economic sectors such as agriculture, industry, and 
services instead of wage or self-employed, or formal and informal sectors.

 2. Bourguignon and Ferreira (2005) say that this interpretation is not fully 
justifi ed because occupational choices may actually be constrained by 
the demand side of the market, as in the case of selective rationing, 
rather than by individual preferences.

 3. For simplicity, we temporarily remove the L superscript, which refers to 
education level of the individual.
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 4. This section is based on Wittenberg (2010).
 5. This assumption could be easily removed by not including this variable 

in the analysis or by redefi ning it according to what the user needs.
 6. The ADePT Simulation Module provides two methods to simulate 

this non-labor income component: the simple approach, which only 
rescales up or down all recipient households, and the random approach, 
which considers increases in the number of recipients when there is an 
increase in the amount of remittances.
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 The ADePT Simulation Module is one of several modules in the ADePT plat-
form, which also includes Poverty and Inequality, Labor, Social Protection, 
Gender, and Health, among other modules. Most modules generate stan-
dardized tables and charts summarizing the results of distributional analyses 
of household survey data.

The ADePT Simulation Module differs from other modules by its out-
puts and estimation complexity. The main output is a simulated database 
that can be used to perform further poverty, inequality, and employment 
analyses using complementary ADePT modules and other statistical pack-
ages such as Stata or SPSS. This output is supplemented with  diagnostic 
tables refl ecting the quality of the simulations and documenting the 
changes and transitions that occurred. The workfl ow can be divided into 
three steps: inputs to the simulation, outputs from the simulation, and 
analysis of outputs (fi gure 3.1).

Part II consists of four additional chapters. Chapter 4 describes how to 
produce the two sets of inputs required for the simulation: macroeconomic 
projections and microeconomic variables (microdata). It also explains how 
to enter these inputs into the module and the different options available for 
tailoring the simulation. It offers guidelines for addressing some diffi culties 
that may arise during the process.

Chapter 5 focuses on outputs generated by this module. It discusses 
not only key tables and charts but also the output datasets and how these 
datasets could be used in postsimulation analysis.

Introduction to Use of the 

ADePT Simulation Module
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Chapter 6 contains a set of condensed instructions that simplify the 
detail of chapter 4.

Part II ends with a problem set in chapter 7, with solutions for the fi rst 
question of each exercise. These exercises are focused mainly on how differ-
ent parts of the simulation process work independently of each other.

Household
survey microdata

Macroeconomic
projections

+

ADePT
Simulation

Module

Original

Simulation 2

Simulation 1

ADePT
Module

(Proverty
and

Inequality)

Poverty
analysis
report

Figure 3.1: How the ADePT Simulation Module Works
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Data requirements for the ADePT Simulation Module are fairly straightfor-
ward. However, ADePT has only basic data manipulation capability, hence 
the data often need to be prepared before they are loaded into the module. 
The process involves generating two sets of inputs: macroeconomic projec-
tions and microeconomic variables (microdata). The following sections 
describe each step necessary to create or obtain proper inputs required for 
the simulation. They also explain how to load these inputs into the module 
and the options available for tailoring the simulation. Subsections give brief 
guidelines for solving some problems that might be faced during the process.1

Macroeconomic Data  

The macroeconomic input data are divided into two sets: population growth 
and macroeconomic projections. The macroeconomic projections include 
four different kinds of inputs: total and sector output growth, total and 
sector employment growth, international transfers, and food and non-food 
inflation.

A few main defi nitions must be clarifi ed before describing each step of 
the input generating process. These are typical of most macroeconomic 
inputs:

• Baseline year usually corresponds to the last available household or 
labor force survey in the country. For instance, if the last available 

Preparing and Entering Data
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Household Income and Expenditure Survey is 2006 for the country 
of interest, then the baseline year is 2006.

• Growth rates refer to the percentage change between the baseline year 
(t0) and projected year (t1), as in equation (4.1): 

 Δ = −1 0

0

x
x x

x
t t

t
, (4.1)

in which x could be any macroeconomic input, such as population, 
total GDP, or employment, among others. For instance, consider the 
assessment of the impact of a macro shock in 2013 for a country. The 
growth rate of total output (GDP) is defined between 2006 and 2013 as 

Δ = −13 06
06

.GDP
GDP GDP

GDP
All monetary macroeconomic data must be expressed in real terms.

Population Growth Data

The ADePT Simulation Module also offers the option of including popula-
tion growth in its predictions. It uses growth projections (disaggregated by 
gender and age group) between the baseline and the projected year. This 
process fully accounts for demographic changes that would affect the size 
and composition of the labor force, and through that, the estimates of per 
capita income or consumption. In simple terms, this process reweights the 
households in the baseline data to replicate demographic changes predicted 
by population projections.2 This is particularly relevant in countries with 
high fertility rates and a relatively long time between the baseline and pro-
jected year.

Population projections are generally available from a country’s 
national statistical offi ce or the UN World Population Prospects.3 The 
idea is to estimate growth rates between the baseline and the pro-
jected year by age and gender. However, an exact match between the 
available population projections and the baseline and projected years 
we want to predict is not typically found. For instance, the UN projec-
tions are spaced fi ve years apart—2005, 2010, 2015, and so on—while 
the baseline and projected years in the example are 2006 and 2013, 
respectively.
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Ge nerating Population Growth Rate Data 

One way to produce these inputs is to interpolate the data between two 
available projected years, generate the total population for those particular 
years of interest, then estimate growth rates by age and gender between the 
baseline and projected years. Suppose the user wants to estimate the popu-
lation growth rates for Mexico between 2006 and 2013. Table 4.1 presents 
population projections by gender and age group under the medium variant 
scenario from UN World Population Prospects, in columns (1) through (6).

1. First, the annual growth rates by gender and age group are estimated 
for both intervals 2005 to 2010 and 2010 to 2015. As an example, 
for males columns (7) and (9) are estimated using the information in 
columns (3) and (1) using the formula in equation (4.2): 

 
( )
( )Δ = ⎛

⎝⎜
⎞
⎠⎟

− =
⎛
⎝⎜

⎞
⎠⎟

−
( )( )− −

1
column 3
column 1

11

0

1/ 1 0 1/ 2010 2005

p
P
P

a t

t

t t

. (4.2)

2. Then equation (4.3) is used to calculate total population for 2006 
(column 11) and 2013 (column 13) using 2005 and 2010, respec-
tively, as initial years:

 ( ) ( )( ) ( )= × + Δ = × +
( )−

1 column 1 1 column 706 05
2006 2005

P P pa . (4.3)

3. Finally, equation (4.4) is used to calculate population growth rates 
by gender and age group between the baseline (2006) and projected 
years (2013), yielding the inputs in column (15) of table 4.1:

 ( )
( )Δ = − = −1

column 13
column 11

11

0

p
P
P

t

t

. (4.4)

 Entering Population Growth Rate Data 

The ADePT Simulation Module divides the process of entering popula-
tion growth rate data into two steps. The first step consists in dividing 
the total age range of population projections into equal intervals. In the 
Population projections tab, select the From and To age bounds and the 
Interval  (figure 4.1), then click the Set button.
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Once the age intervals have been defi ned, the next step is to enter the 
population growth rates previously estimated. The Males and Females 
inputs use data from the last two columns of table 4.1 (fi gure 4.2). If the 
user decides to modify the age intervals, then the user must reset the 
 parameters previously defi ned and introduce the new ones, which will 
create a new grid.

Table 4.1: Population Growth Projections – Mexico

(thousands)

Age

2005 2010 2015 Δ 2010 vs 2005

Male
(1)

Female
(2)

Male
(3)

Female
(4)

Male
(5)

Female
(6)

Male
(7)

Female
(8)

0–9 11,214 10,806 11,361 10,911 11,036 10,575 0.003 0.002
10–19 10,765 10,719 10,932 10,738 10,932 10,662 0.003 0.000
20–29 9,095 9,454 9,173 9,634 9,895 10,134 0.002 0.004
30–39 7,984 8,280 8,539 8,866 8,495 8,903 0.014 0.014
40–49 5,741 6,024 6,576 6,941 7,654 8,036 0.028 0.029
50–59 3,717 3,892 4,605 4,920 5,406 5,796 0.044 0.048
60–69 2,305 2,419 2,664 2,815 3,321 3,594 0.029 0.031
70–79 1,274 1,605 1,483 1,748 1,756 1,975 0.031 0.017
80–89 412 610 531 788 657 951 0.052 0.053
90+ 59 106 70 130 97 183 0.035 0.042

Age

Δ 2015 vs 2010 2006 2013 Δ 2013 vs 2006

Male
(9)

Female
(10)

Male
(11)

Female
(12)

Male
(13)

Female
(14)

Male
(15)

Female
(16)

0–9 −0.006 −0.006 11,243.2 10,826.9 11,165.0 10,708.0 −0.007 −0.011
10–19 0.000 −0.001 10,798.2 10,722.8 10,932.0 10,692.0 0.012 −0.003
20–29 0.015 0.010 9,110.5 9,489.7 9,600.0 9,931.0 0.054 0.046
30–39 −0.001 0.001 8,092.0 8,394.0 8,513.0 8,888.2 0.052 0.059
40–49 0.031 0.030 5,899.1 6,197.2 7,203.0 7,578.7 0.221 0.223
50–59 0.033 0.033 3,879.7 4,078.8 5,070.0 5,428.3 0.307 0.331
60–69 0.045 0.050 2,372.7 2,493.5 3,041.0 3,259.4 0.282 0.307
70–79 0.034 0.025 1,313.3 1,632.6 1,641.0 1,880.9 0.250 0.152
80–89 0.044 0.038 433.4 642.1 603.4 882.1 0.392 0.374
90+ 0.067 0.071 61.1 110.4 85.13 159.61 0.394 0.445

Source: Estimations based on UN World Population Prospects 2010 revision.
Note: Δ = change. Age groups are added for presentation purposes. See text for calculation of change 
columns.

Figure 4.1: Population Projections – Age Brackets
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Generating and Entering Macroeconomic Data

This section explains how to use macroeconomic projections that could be 
generated with a macroeconomic model, or computable general equilib-
rium model, to produce inputs for the simulation.4 However, all of these 
parameters are optional and can be freely manipulated. Zero indicates 
no growth in that particular parameter. Be aware that consistent macro-
economic inputs will likely produce reasonable microeconomic simula-
tions. The following subsections describe four input types: changes in total 
and sector output, total and sector employment, remittances from abroad, 
and prices. 

Generating Changes in Total and Sector Output 

Among the most important inputs to the simulation are the growth rates 
for the total economy and its main economic sectors, either for each simu-
lated scenario (scenario 1, scenario 2, and so on) of the same projected 
year, or for only one scenario for each year. Note that these growth rates 
must be estimated based on output data expressed in baseline year prices. 
These rates represent the percentage change between the baseline and the 
projected year.

Figure 4.2: Population Projections – Growth Rates Inputs
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Assume the user wants to predict some distributional impacts of a specifi c 
macroeconomic shock for 2009 and 2010 given that the last available house-
hold survey for the Philippines is 2006 (table 4.2). The baseline year is 2006, 
and all output data must be in 2006 real terms. In this case, we have two sce-
narios for the same year: Scenario 1 represents the behavior of the economy 
if it remains on trend, and Scenario 2 corresponds to how the economy would 
react if there is a macroeconomic shock. Once projections are estimated 
using a macroeconomic model or computable general equilibrium (CGE),5 
the objective is to obtain columns (6) through (9) applying equation (4.1) .

 Entering Growth-of-Sector-GDP Data 

The ADePT Simulation Module accepts all macro inputs in the 
Macroeconomic projections tab, including not only GDP projections but 
also employment, prices, and international remittances (figure 4.3). This 
section focuses only on those columns corresponding to the Growth of 
 sector GDP and the Growth of total GDP fields. The data entry process 
can be separated into several steps. 

First, determine which type of assessment is desired: “before versus 
after” (Type II from fi gure 1.2) or “with and without” shock (Type I from 
fi gure 1.2). This is set using the Specify second scenario option in the 
Macroeconomic projections tab (fi gure 4.4). 

Choosing this option activates all columns corresponding to this kind 
of assessment, enabling all inputs for each scenario of the same year to be 
included, as shown in fi gure 4.5: 

Table 4.2: GDP Total and Economic-Sector Growth Projections – The Philippines

(in real terms)

Sector
2006
(1)

2009 2010
Δ 2009 vs 2006 

(percent)
Δ 2010 vs 2006 

(percent)

Scenario 1
(2)

Scenario 2
(3)

Scenario 1
(4)

Scenario 2
(5)

Scenario 1
(6)

Scenario 2
(7)

Scenario 1
(8)

Scenario 2
(9)

Total 1,276,156 1,485,526 1,438,056 1,559,412 1,482,592 16.4 12.7 22.2 16.2
Agriculture 239,777 267,215 262,312 275,274 268,136 11.4 9.4 19.5 14.1
Manufacturing 305,663 342,490 308,899 356,874 311,988 12.0 1.1 28.0 6.2
Other

Industries 109,152 144,746 152,108 154,507 165,122 32.6 39.4 47.9 63.7
Services 621,564 731,075 714,736 772,757 737,345 17.6 15.0 39.5 20.5

Source: Habib et al. 2010.
Note: Δ = change.
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Figure 4.3: Macroeconomic Inputs – Output Growth Rates

Figure 4.4: Macroeconomic Inputs – Specify Second Scenario

Figure 4.5: Macroeconomic Inputs – Second Scenario Enabled
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The next step is to defi ne the number of sectors to include in the assess-
ment. In this example, there are four economic sectors; agriculture, manu-
facturing, other industries, and services. The ADePT Simulation Module 
only allows for two options: either three or four economic sectors, set just 
below the Specify second scenario option. Note that these divisions could 
be related to different sets of economic sector classifi cations such as those 
just identifi ed or, for example, formal tradable, formal nontradable, and 
informal. These classifi cations depend on the availability of macroeconomic 
projections for such divisions as well as the identifi cation of the same divi-
sions in the microdata.

The last step consists of entering GDP growth rates by economic sector in 
the Growth of sector GDP columns for each scenario and for the specifi ed 
year. For instance, assume the year we want to project is 2010 in Scenario 1 
and Scenario 2 for four economic sectors in the Philippines (table 4.2). All 
growth rates must fi rst be expressed in decimals instead of percentages. That 
is, if the GDP growth rate for Manufacturing (sector code 2) between the 
baseline (2006) and the projected year (2010) in Scenario 1 is 28 percent, 
the user must enter 0.28 (fi gure 4.6). Additionally, the order of the macro 
sectors matter and must correspond to the micro sector’s order, and vice 
versa. For instance, if sector code number 1 is assigned to agriculture in the 
macroeconomic data, it must be 1 in the microdata.

Figure 4.6: Macroeconomic Inputs – Total and Sector Output Growth Rates 
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The growth rate for the total economy is located in the third row of the 
Growth panel (below panels for the sector growth rates for Employment and 
GDP) (fi gure 4.6). In the Growth panel, the left column refers to Scenario 
1 and the right column to Scenario 2. As with the sector growth rates, this 
data must be expressed in decimals instead of percentages. 

Generating Total and Sector Changes in Employment and Labor Force 
Participation Data 

One deficiency observed across countries is the lack of employment and 
labor force participation projections. These inputs are relevant in the simu-
lation because they determine how the working population is going to be 
reallocated between labor statuses as a result of the shock. Different methods 
allow these inputs to be generated, varying from sophisticated macro mod-
els based on CGE or investment savings and liquidity preference–money 
 supply,6 to simple ones based on an employment-output elasticity approach.

This section focuses on explaining how to produce these inputs based 
on employment-output elasticity approach. This approach assumes that 
changes in labor market conditions are proportional to changes in out-
put, but (among other drawbacks) it does not consider substitution effects 
between workers of different skill levels within and between sectors. The 
advantages of this method include its simplicity as well as its low data 
demands.7

To project the labor market structure, two sets of elasticities could be 
estimated: the employment-output elasticity by economic sector and the 
activity-output elasticity. Employment-output elasticities relate changes in 
employment in a specifi c sector (for example, agriculture, industry, or ser-
vices) to changes in GDP in constant prices in that specifi c sector between 
the same years. The activity-output elasticity associates changes in the activ-
ity rate for the working population to changes in total GDP. Note that the list 
of elements in the fi rst set of elasticities depends on how many sectors are in 
the economy. However, the ADePT Simulation Module only allows for three 
or four economic sectors, as mentioned previously.

It is important to clarify that the inputs for the simulation are the main 
goal, and the estimation of these sets of elasticities is the means for getting 
those inputs. The process for obtaining the total and sector changes in 
employment for the simulation can be split into two main steps: the fi rst step 
calculates the employment-output elasticity based on past data; the second 
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step calculates the proper inputs based on growth rates between baseline 
and projections .

Estimating Employment-Output Elasticity by Economic Sector and Estimating 
Activity-Output Elasticity 

To estimate elasticity, we first need to fulfill one set of data requirements for 
labor market and GDP. From the labor market data viewpoint, the method 
requires information in two dimensions:

• Structure of the labor market, such as employment (total and by the 
three or four sectors), total active population, and total working-age 
population8

• Time: historical data for a minimum of two years 

The method also requires GDP data in the same dimensions:

• Structure: total GDP and GDP by sector
• Time: historical data for a minimum of two years, and projections

We start by estimating employment-output elasticity by economic sec-
tor. Note that employment sectors and GDP sectoral disaggregation must 
correspond to each other as well as correspond for historical years. The 
employment-output elasticity for a particular economic sector (for example, 
manufacturing) is the percentage change in employment in that sector with 
respect to a 1 percent change in sector GDP (equation (4.5)).

Formally,

 %
%

,η = Δ
Δ

Emp
GDP

t
S t

S

t
S

 (4.5)

in which S =     economic sector (for example, agriculture, industry, services)
 t = time with t = 2
 Δ% = percentage change with respect to the fi rst year

These elasticities are computed for T – 1 years to get a time series by 
economic sector. The simple average across time can then be calculated and 
can be considered the link between GDP and employment for a particular 
economic sector (equation (4.6)); formally,
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η

η
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−
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For instance, for the Philippines example, we fi rst construct the time 
series for employment and GDP by economic sector for 2003–08 (tables 4.3 
and 4.4). Then we calculate the percentage change for every year for both 
series and we calculate the ratio between them for each year. Finally, we 
calculate the simple average.

These parameters may fl uctuate signifi cantly over the years and the 
Philippines was not an exception. Sometimes, using past relationships 
between employment and GDP might not be representative of the asym-
metries in labor market behavior during downturns and booms, as well as 
in the short and medium terms, regardless of which econometric technique 
(that is, simple average or more sophisticated methods based on time series 
analysis) is employed for their estimation. For instance, during the 2008–09 
fi nancial crisis, data available from Mexico’s labor force survey (Encuesta 
Nacional de Ocupación y Empleo) for the fi rst quarters of 2009 and 2010 
suggested that employment levels exhibited a certain degree of downward 

Table 4.3: Philippines Employment

(population 15 years old and older; thousands)

Employment Change in employment (percent)

Agriculture Manufacturing
Other 

industries Services Agriculture Manufacturing
Other 

industries Services

2003 11,219 2,941 1,899 14,574 — — — —
2004 11,381 3,061 1,938 15,233 1.4 4.1 2.0 4.5
2005 11,603 3,077 1,947 15,659 2.0 0.5 0.5 2.8
2006 11,691 3,060 1,933 15,952 0.8 −0.6 −0.7 1.9
2007 11,780 3,062 2,056 16,662 0.8 0.1 6.3 4.5
2008 12,034 2,931 2,122 17,002 2.2 −4.3 3.2 2.0

Source: National Statistics Offi ce of the Philippines.
Note: — = Not available.

Table 4.4: Philippines GDP by Sector

(constant prices)

GDP Change in sectoral GDP (percent)

Agriculture Manufacturing
Other 

industries Services Agriculture Manufacturing
Other 

industries Services

2003 215,273 263,255 100,231 506,313 — — — —
2004 226,417 278,624 103,795 545,458 5.2 5.8 3.6 7.7
2005 230,954 293,334 103,548 583,616 2.0 5.3 −0.2 7.0
2006 239,777 305,663 109,152 621,564 3.8 4.2 5.4 6.5
2007 251,311 315,709 127,358 672,115 4.8 3.3 16.7 8.1
2008 259,406 329,317 135,700 694,529 3.2 4.3 6.6 3.3

Source: National Statistics Offi ce of the Philippines.
Note: — = Not available.



54

Using the ADePT Simulation Module: Part II

stickiness, compared with what would have been projected on the basis of 
medium-term trends.9

Once the employment-output elasticity is estimated, the next step is to 
calculate projected employment by economic sector. Two main inputs are 
needed: employment-output elasticity by sector (already calculated, as in 
table 4.5) and GDP projections. See equations (4.7) and (4.8).

 %
%

% * %1

1
1 1η η= Δ

Δ
⇒ Δ = Δ+

+
+ +
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Emp GDPS T
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T
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T
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S
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S

T
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For example, assume we want to project the population employed in 
services for 2009 in the Philippines. The last available data for employment 
is 2008, with 17 million people employed in services (table 4.3). We already 
calculated the average employment-output elasticity for this sector, which 
is about 0.49 (table 4.5). The projected percentage change in Scenario 1 
between 2008 and 2009 for GDP in services is 5.3 percent (tables 4.2 
and 4.4). Following the previous formula and the information available:

S = Service
T = 2008

0.49η =S

Δ =% 5.309GDPS

= 17 million people08EmpS

Table 4.5: Employment-Output Elasticity – The Philippines
(by economic sector)

η = Δ% employment /Δ% GDP

Agriculture Manufacturing Other industries Services

2003 — — — —
2004 0.278 0.699 0.566 0.585
2005 0.977 0.099 −2.060 0.400
2006 0.198 −0.133 −0.130 0.288
2007 0.158 0.027 0.379 0.547
2008 0.668 −0.992 0.495 0.613

Average ηS 0.456 −0.060 −0.150 0.486

Source: Authors’ estimations.
Note: Δ = change; — = Not available.
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Now employment in services can be projected using equations (4.9) 
and (4.10):

 Δ = × =% 0.49 5.3% 2.6%09EmpS  (4.9)

 ( )= × + =17 1 2.6% 17.44 million people09EmpS  (4.10)

This procedure is repeated for each economic sector and projected year 
or scenario (table 4.6). Total employment is the sum of the total population 
employed in the different sectors.

The next elasticity necessary to complete the projected labor market 
structure is the activity-output elasticity. This elasticity is defi ned as the 
ratio between the percentage change of the activity rate10 and the percent-
age change of total GDP between the same years. Formally, we calculate 
the elasticity for T – 1 periods and take the simple average across time as 
mentioned before:11
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Table 4.6: Employment Projections by Economic Sector – The Philippines

(population 15 years old and older; thousands)

Total

Employment

Agriculture Manufacturing Other industries Services

2003 30,634 11,219 2,941 1,899 14,574 
2004 31,612 11,381 3,061 1,938 15,233 
2005 32,286 11,603 3,077 1,947 15,659 
2006 32,636 11,691 3,060 1,933 15,952 
2007 33,560 11,780 3,062 2,056 16,662 
2008 34,090 12,034 2,931 2,122 17,002 
Scenario 1
2009 34,662 12,199 2,924 2,101 17,438 
2010 35,284 12,366 2,917 2,080 17,921 
Scenario 2
2009 34,364 12,095 2,942 2,084 17,243 
2010 34,723 12,218 2,940 2,057 17,508 

Source: Habib et al. 2010.
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 The results are shown in table 4.7.
Now the activity rates for each year or scenario can be projected using 

the same reasoning as for employment. An example for 2009 under Scenario 
1 is presented in the following:

= 2008T
0.20η = −A

% 1485.5/1418.9 1 100 4.709 ( )Δ = − × =GDP

= 0.636 percent08Act

Then, equations (4.13) and (4.14) are used:

 Δ = − × = −% 0.20 4.7% 0.9%09Act  (4.13)

 ( )= × + − =0.64 1 ( 0.9%) 0.6309Act . (4.14)

The next step is to project the total labor force population by year or 
scenario. First, the total population projections have to be obtained for 
each year or scenario and then must be multiplied by the projected activ-
ity rates (table 4.8). Note that population projections for the working-age 
range (between 15 and 64 years old, or 15 years old and older) come from 
the previous “Population Growth” section in this chapter. 

There are two labor statuses left that complete the projected labor mar-
ket structure: unemployment and inactivity. These two categories will give 
the user complete information about how reasonable the projected labor 
market structures are according to the current situation of the country under 
study. Table 4.9 shows an example for the Philippines. It can be seen, for 

Table 4.7: Activity-Output Elasticity – The Philippines

Population
(1)

Labor force
(2)

Activity rate
(3)=(2)/(1)

Total GDP 
constant
prices(4)

(5)=
Δ%(3)

(6)=
Δ%(4)

ηAt=
Δ(5)/(6)

2003 51,793 34,571 0.667 1,085,072 — — —
2004 53,144 35,862 0.675 1,154,294 1.1 6.4 0.172
2005 54,388 35,381 0.651 1,211,452 −3.6 5.0 −0.727
2006 55,230 35,370 0.640 1,276,156 −1.6 5.3 −0.291
2007 56,565 36,213 0.640 1,366,493 0.0 7.1 −0.005
2008 57,848 36,806 0.636 1,418,952 −0.6 3.8 −0.161

Average ηA −0.202

Sources: Habib et al. 2010; estimations from [SOURCE] data.
Note: Δ = change; — = Not available.
η = ?



57

Chapter 4: Preparing and Entering Data

Table 4.8: Labor Force Population – The Philippines

(population 15 years old and older; thousands)

Population (1) Labor force (2) Activity rate (3) = (2)/(1)

2003 51,793 34,571 0.667
2004 53,144 35,862 0.675
2005 54,388 35,381 0.651
2006 55,230 35,370 0.640
2007 56,565 36,213 0.640
2008 57,848 36,806 0.636
Scenario1
2009 59,342 37,398 0.630
2010 60,880 37,981 0.624
Scenario 2
2009 59,342 37,653 0.635
2010 60,880 38,387 0.631

Sources: Habib et al. 2010; estimations from [SOURCE] data.

Table 4.9: Labor Market Structure – The Philippines

1. In thousands

TOTAL Inactive Active Unemployment Employment Agriculture Manufacturing
Other 

industries Services

2003 51,793 17,222 34,571 3,936 30,635 11,219 2,941 1,899 14,574
2004 53,144 17,282 35,862 4,249 31,613 11,381 3,061 1,938 15,233
2005 54,388 19,007 35,381 3,068 32,313 11,603 3,077 1,947 15,659
2006 55,230 19,860 35,370 2,734 32,636 11,691 3,060 1,933 15,952
2007 56,565 20,352 36,213 2,653 33,560 11,780 3,062 2,056 16,662
2008 57,848 21,043 36,806 2,716 34,090 12,034 2,931 2,122 17,002
Scenario 1
2009 59,342 21,944 37,398 2,736 34,662 12,199 2,924 2,101 17,438
2010 60,880 22,899 37,981 2,697 35,284 12,366 2,917 2,080 17,921
Scenario 2
2009 59,342 21,689 37,653 3,289 34,364 12,095 2,942 2,084 17,243
2010 60,880 22,493 38,387 3,664 34,723 12,218 2,940 2,057 17,508

2. Shares

Activity rate Employment Agriculture Manufacturing
Other 

industries Services Unemployment rate

2003 66.75 88.62 36.62 9.60 6.20 47.57 11.38
2004 67.48 88.15 36.00 9.68 6.13 48.19 11.85
2005 65.05 91.33 35.91 9.52 6.03 48.46 8.67
2006 64.04 92.27 35.82 9.38 5.92 48.88 7.73
2007 64.02 92.67 35.10 9.12 6.12 49.65 7.33
2008 63.62 92.62 35.30 8.60 6.23 49.88 7.38
Scenario 1
2009 63.02 92.68 35.19 8.44 6.06 50.31 7.32
2010 62.39 92.90 35.05 8.27 5.89 50.79 7.10
Scenario 2
2009 63.45 91.26 35.20 8.56 6.06 50.18 8.74
2010 63.05 90.46 35.19 8.47 5.92 50.42 9.54

Sources: Habib et al. 2010; estimations from [SOURCE] data.
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instance, that projected unemployment rates for 2009 and 2010 in Scenario 
1 continue along the same trend. In the Scenario 2 section, the rates do not 
differ signifi cantly from the historical series. However, the lessons learned 
from the Mexican case suggest that it is not suffi cient to generate reasonable 
projections; available real-time labor market information must also be taken 
into account. Sometimes past relationships between output and employ-
ment are not informative enough about the current situation.

 Generating Employment Data 

The last step generates the growth rates between the baseline and projected 
year(s) or scenarios (Scenario 1 and Scenario 2) for activity, unemployment, 
and employment, total and by sector. The ADePT Simulation Module pro-
vides two options for inputs: in relative terms or absolute terms. The first 
option refers to the growth rates of the shares of the labor structure. In other 
words, these are the growth rates of activity rate, unemployment rate, and 
the proportions of total individuals employed by economic sector. To obtain 
these growth rates of activity rates, we focus on panel 2 of table 4.9.

Now we calculate growth rates between baseline (2006) and projected 
years and scenarios. The inputs for the ADePT Simulation Module are the 
growth rates in table 4.10. 

Table 4.10: Employment Growth Rates Based on Shares – The Philippines

(population 15 years old and older; percentages)

Activity 
rate

Shares

Unemployment 
rateEmployment Agriculture Manufacturing

Other 
industries Services

2006 64.04 92.27 35.82 9.38 5.92 48.88 7.73
Scenario 1
2009 63.02 92.68 35.19 8.44 6.06 50.31 7.32
2010 62.39 92.90 35.05 8.27 5.89 50.79 7.10
Scenario 2
2009 63.45 91.26 35.20 8.56 6.06 50.18 8.74
2010 63.05 90.46 35.19 8.47 5.92 50.42 9.54
Percent change
Scenario 1
2006–09 −1.59 0.45 −1.76 −10.01 2.31 2.93 −5.35 
2006–10 −2.58 0.68 −2.16 −11.82 −0.51 3.91 −8.15 
Scenario 2
2006–09 −0.92 −1.09 −1.75 −8.67 2.35 2.66 13.01 
2006–10 −1.54 −1.97 −1.78 −9.67 −0.01 3.16 23.47 

Source: Habib et al. 2010; estimations from [SOURCE] data.
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For the second option, we must calculate growth rates based on number 
of workers instead of shares. Using panel 1 in table 4.9, we compute growth 
rates for the labor structure between the baseline and the projected year for 
each scenario; the growth rates are shaded in table 4.11.

 Entering Employment Data 

We have now established the two scenarios and the number of economic 
sectors considered in the exercise. The next step consists of entering the 
employment growth rates by economic sectors in the Employment growth 
columns for each scenario and specific year (figure 4.7). For instance, the 
year we want to project is 2010 in Scenario 1 and Scenario 2 for four eco-
nomic sectors in the Philippines (table 4.10). Before entering the figures 
from table 4.11 in the module, note that growth rates must be divided by 
100. In other words, if the employment growth rate for agriculture between 
baseline (2006) and projected year (2010) in Scenario 1 is –2.16 percent, 
we must enter –0.0216. Also note that the order in which these inputs are 
entered in this sheet matters, and must match the order followed in the 
microeconomic data. For instance, if a sector’s code 1 is assigned to agricul-
ture in the macroeconomic data, it must correspond to agriculture in the 
microdata.

Table 4.11: Employment Growth Rates Based on Numbers of Workers – The Philippines

(population 15 years old and older; percentages)

Active 
population

In thousands

UnemploymentEmployment Agriculture Manufacturing
Other 

industries Services

2006 35,370 32,636 11,691 3,060 1,933 15,952 2,734
Scenario 1
2009 37,398 34,662 12,199 2,924 2,101 17,438 2,736
2010 37,981 35,284 12,366 2,917 2,080 17,921 2,697
Scenario 2
2009 37,653 34,364 12,095 2,942 2,084 17,243 3,289
2010 38,387 34,723 12,218 2,940 2,057 17,508 3,664
Percent 
change
Scenario 1
2006–09 5.73 6.21 4.34 −4.42 8.67 9.32 0.07 
2006–10 7.38 8.12 5.78 −4.66 7.57 12.35 −1.37 
Scenario 2
2006–09 6.46 5.30 3.46 −3.84 7.77 8.10 20.30 
2006–10 8.53 6.40 4.50 −3.89 6.39 9.76 34.01 

Sources: Habib et al. 2010; estimations from [SOURCE] data.
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Growth rates for activity and unemployment rates between the baseline 
and the projected years are located within the group of other growth rates 
that also includes poverty line, remittances, and total GDP growth. These 
are the fi rst and second fi elds of the Growth panel in which the left column 
refers to Scenario 1 and the right column to Scenario 2. Again, these must 
be expressed as decimals (fi gure 4.7).

To input growth rates based on absolute terms or number of workers, 
two main points mentioned before must be followed: order of economic 
sector in micro and macro data must match, and all growth rates must 
be divided by 100 if they are expressed as percentages. Note that it is not 
necessary to include the growth rate for labor active population as an 
input because it is obtained as a residual of total employment and unem-
ployment changes (fi gure 4.8).

Generating Data on Changes in Remittances from Abroad

To create the macroeconomic input related to remittances from abroad, 
it is important first to express the remittances in real local currency units 
(LCUs), and then calculate the variation between baseline and projected 
year. One reason to convert this macro input into LCUs is that household 
surveys’ international transfers are expressed in LCUs, and compatibility 

Figure 4.7: Macroeconomic Projections – Employment Relative Growth 

Rates
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between macro and micro changes is important. Among other reasons, 
these transfers are affected by how exchange rates (ε) and internal infla-
tion (that is, the consumer price index [CPI]) vary over time. For instance, 
even if there is an increase in the total amount of international remit-
tances in nominal terms (in foreign currency units) during the period 
of the analysis, in real terms these transfers could show a decrease or no 
movement in their levels. In other words, what is relevant is their purchas-
ing power. See equation (4.15):

 = ε
R

R
CPI

R
N

, (4.15)

in which RR = remittances from abroad in real terms in LCU
RN =  remittances from abroad in nominal terms (foreign 

 currency units)
ε = exchange rate
CPI = consumer price index

The ratio in equation (4.15) could produce different growth rate results 
in international transfers depending on how the numerator and denomina-
tor vary over time.

Figure 4.8: Macroeconomic Projections – Employment Absolute Growth 

Rates 
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Once the macro international remittances data have been converted to 
real terms for the baseline and projected years, the next step is to calculate 
the growth rate between these periods for a particular scenario. For instance, 
we want to include in the analysis the growth rate of international transfers 
between baseline (2006) and projected year (2010) for the Philippines. We 
need information about domestic infl ation, the exchange rate, and the vol-
ume of remittances from abroad in nominal terms for each year and scenario. 
We convert those into real terms and calculate growth rates (table 4.12).

Entering Data on Changes in Remittances from Abroad

After these calculations, we enter the growth rate between 2006 and 2010 
for both scenarios in decimals in the last row of the Growth panel in the 
Macroeconomic projections tab (figure 4.9).

Two optional methods could also be used for allocating international 
 remittances among households. These are explained in the “Other Options” 
section of this chapter.

 Generating and Entering Price Data 

The ADePT Simulation Module also considers price projections to adjust 
the poverty line to reflect the difference in food and non-food inflation rates 

Table  4.12: Growth Rates of Remittances from Abroad – The Philippines

CPI
(1)

Foreign 
exchange rate 

(Php/$)
(2)

Remittances

Million US$, 
nominal

(3)

Million Php, 
nominal

(4) = (3)*(2)

Million Php, 
real

(5) = (4)/(1)

2006 4.8 51.3 12,761 654,838 136,322
Scenario1
2009 5.4 45.5 17,931 815,840 150,201
2010 5.7 46.0 19,544 899,038 157,636
Scenario2
2009 5.6 49.0 17,084 837,112 150,733
2010 5.8 50.0 18,024 901,177 155,281
Percent change
Scenario1
2006–09 40.51 24.59 10.18 
2006–10 53.15 37.29 15.64 
Scenario2
2006–09 33.87 27.84 10.57 
2006–10 41.24 37.62 13.91 

Sources: Habib et al. 2010; estimations from [SOURCE] data.
Note: 2006 = actual data; 2009 and 2010 are hypothetical projections. CPI = consumer price index; 
Php = Philippine pesos.
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between the baseline and the projected year. The poverty line is typically 
anchored to a food basket that ensures a minimum calorie intake; therefore, 
for countries where food inflation is expected to be significantly different 
from general inflation between baseline and projected years, the baseline 
poverty line would not be sufficient for a household to meet the basic food 
requirements in the projected year.

To calculate this input, the following macro information is required: 
CPI: general, food, and non-food for baseline and projected years and sce-
narios; and the weights of the food and non-food baskets of the poverty line. 
The growth rate for the poverty line is estimated in two steps: fi rst the base 
of the total, food, and non-food CPI is re-expressed in terms of the baseline 
year (table 4.13).

It is important to note that the ADePT Simulation Module does not 
allow more than one poverty line to be adjusted. Therefore, all pov-
erty lines, income, and microdata welfare variables must be expressed 
in terms of one region or area poverty line. We recommend using as a 
 reference the poverty line of an area that has a similar composition of 
food and non-food baskets to that of the CPI (for instance, the urban 
 poverty line). In this sense, we are also “correcting” by spatial cost-of 
-living differences.12 

Figure 4.9: Macroeconomic Projections – International Remittances 

Growth Rate
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Second, the adjustment factor for the poverty line is calculated for each 
scenario or year according to equation (4.16):

 δ = +⎛
⎝⎜

⎞
⎠⎟

− 1
CPI w CPI w

CPI
z

F
z
F NF

z
NF

T , (4.16)

in which CPIF = consumer price index for food
CPINF = consumer price index for non-food
CPIT = consumer price index total
wz

F  = weight of the food basket in the poverty line (z)

wz
NF = weight the non-food basket in the poverty line (z)

Given that the weights of the food and non-food baskets of the poverty 
line are equal to 57.41 and 42.59, respectively, for the National Capital 
Region of the Philippines, the adjustment factors for Scenario 1 and 
Scenario 2 are as shown in table 4.14.

Poverty line data are then entered in the Growth panel, in the in 
 poverty line row (fi gure 4.10).

  Microeconomic Inputs  

The ADePT Simulation Module has only basic data manipulation capa-
bilities, and the microdata need to be prepared before they are loaded into 
the software. ADePT uses a straightforward set of household or labor force 

Table 4.13: Consumer Price Index – Total, Food, and Non-Food – 

The Philippines

CPI (2000 = 100) CPI (2006 = 100)

Total Food Non-food
Total

(1)
Food

(2)
Non-food

(3)

2006 137.90 130.60 145.27 100.00 100.00 100.00
Scenario 1
2009 156.02 148.43 163.61 113.14 113.65 112.63
2010 163.82 155.85 171.79 118.80 119.33 118.26
Scenario 2
2009 160.01 160.24 159.77 116.03 122.70 109.99
2010 167.21 167.45 166.96 121.25 128.22 114.94

Sources: Habib et al. 2010; estimations from [SOURCE] data.
Note: CPI = consumer price index.
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survey variables as micro inputs. These variables are grouped on the Main 
and Employment tabs. ADePT does not require predefined names to be 
specified in the input fields—any variable name from the loaded dataset can 
be entered. The level of sophistication of the simulation increases as do the 
data requirements.

There are three types of input variables—categorical, binary, and 
 continuous—and these can be defi ned at the individual or household level. 
In the Main tab, ADePT presents three groups of variables: Main variables, 
Non-labor income components, and Education variables (fi gure 4.11).

Table 4.14: Consumer Price Index Growth Rate – The Philippines

CPI (2006 = 100)

δz
(percent)

General
(1)

Food
(2)

Non-Food
(3)

2006 100.00 100.00 100.00
Scenario 1
2009 113.14 113.65 112.63 0.07
2010 118.80 119.33 118.26 0.07
Scenario 2
2009 116.03 122.70 109.99 1.08
2010 121.25 128.22 114.94 1.08

Sources: Habib et al. 2010; estimations from [SOURCE] data.
Note: CPI = consumer price index; δz = poverty line growth rate.

Figure 4.10: Macroeconomic Projections – Poverty Line Growth Rate



66

Using the ADePT Simulation Module: Part II

Figure 4.11: Main Form – Survey Variables

Table 4.15 provides some guidance on concepts behind these variables 
and how they can be built. Methodological problems and possible solutions, 
which are beyond the scope of this manual, are not discussed .

The defi nition of each labor market variable is country specifi c and  varies 
depending on how information is collected in the labor force or household 
survey (table 4.16). As mentioned before, these are only guidelines to deal 
with some problems that may occur when processing the microdata.

Labor market information needed by the simulation is grouped in the 
Employment tab. This tab is divided into three subsets of data: Labor force 
status, First job, and Second job (fi gure 4.12). The labor force status set 
enables individuals within the working-age population who are “inactive 
or out of the labor force” to be distinguished from those who are active 
but “unemployed.” The latter category (unemployed) must be chosen if 
the user wants to include it as part of the occupational choice model. 
Otherwise, the fi rst category (Out of labor force) could include not only 
those workers who are inactive but also those who are unemployed, which 
could then be interpreted as non-employed workers. This last option is use-
ful for those countries where unemployment is not a signifi cant issue and 
does not warrant inclusion, or if there are not enough observations in the 
survey, which makes the occupational choice model almost impossible to 
converge.13
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It is important to take into account how the household or labor force sur-
vey collects the information about labor status and labor income. Sometimes 
the labor force status questions refer to a different reference period than the 
labor income questions. Thus, it is quite possible to have individuals who 
are defi ned as unemployed or inactive according to the fi rst set of questions 
but have positive labor income. These inconsistencies must be resolved in 
advance. One option is to defi ne individuals out of the labor force who have 
no labor income and who are not seeking a job and those who have no labor 
income and are seeking a job. In other words, labor market participation is 
income based, so a person is classifi ed as employed if any labor income (wage 
or self-employment income) is recorded by the survey.14

The other inputs required for the simulation are for the First job and 
Second job. The fi rst group of variables is related to whether the individual 

Table 4.16: List of Variables from Microdata - Employment Tab

Field Level Type of variable Concept

Labor force status
Out of labor force Individual Binary = 1 if the individual is out of the labor force. This defi nition varies 

across countries and sometimes refers to a different reference 
period from that used for labor income. So, we suggest considering 
an individual to be out of the labor force if he or she has NO labor 
income and is NOT seeking a job.

Unemployed Individual Binary = 1 if the individual is unemployed. This defi nition varies across 
countries and sometimes refers to a different reference period from 
that used for labor income. We suggest considering an individual to be 
unemployed if he or she has NO labor income and IS seeking a job.

First job
– salaried Individual Binary = 1 if the individual is a daily wage or salaried worker.
– self-employed Individual Binary = 1 if the individual is self-employed (either with or without 

employees).
– unpaid workers Individual Binary = 1 if the individual is an unpaid family worker 
Sector Individual Categorical Economic sector of main activity (agriculture, industry, or services). 

This must match the sector classifi cation in the macro data. 
Public sector Individual Binary = 1 if the individual is employed in the public sector or in a state-

owned enterprise.
Labor income Individual Continuous Earnings from main occupation at the individual level. For the 

self-employed (with or without employees), the net revenue from 
agriculture or nonagriculture activities must be allocated to all 
household members who work in the family business, either per 
capita or by hours of work.

Second job
- salaried Individual Binary = 1 if the individual is a daily wage or salaried worker.
- self-employed Individual Binary = 1 if the individual is self-employed (either with or without 

employees).
- unpaid workers Individual Binary = 1 if the individual is an unpaid family worker.
Sector Individual Categorical Economic sector of secondary activity (agriculture, industry, or 

services). This must match the sector classifi cation in the macro 
data. If there is no information, sector from First job should be used.

Labor income Individual Continuous Earnings from secondary occupation at the individual level. 
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is salaried, self-employed (including workers with and without employees), 
or unpaid, (such as family workers).

The Sector fi eld specifi es the economic sector, such as agriculture, 
industry, or services, in which the individual works. This classifi cation must 
be done in the same order in which the macro data has been classifi ed. For 
instance, if macro projections are available for tradable and nontradable 
sectors, then microdata must be grouped similarly. The order is essential 
because it relates to the order followed by Growth of sector GDP in the 
Macroeconomic projections tab.

Individuals working in the public sector or at a state-owned enterprise 
are assumed to remain employed and their labor earnings are adjusted in 
line with adjustments to their sectors (agriculture, industry, or services). 
This option is considered in the simulation by including a binary variable 
equal to 1 for employment in the Public sector fi eld. Similarly, for workers 
holding more than one job, the simulation assumes the employment sector 
of their secondary activity remains constant, and earnings are adjusted in 
line with sector change.15

Labor income for First job is an important variable that is used not 
only in the earning equations estimations but also throughout the simula-
tion process. It is acknowledged that net revenues from farm and nonfarm 
businesses are allocated mostly to the household head or to the member 

 Figure 4.12: Employment – Labor Force Status
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running the family business. However, the simulation works at the indi-
vidual level and complete information for each worker is necessary. 
Therefore, net revenues from agriculture or nonagriculture activities could 
be allocated to all household members who work in the family business. 
One possible option is to allocate this total amount on either a per capita 
basis or by hours of work.

       Other Options  

The ADePT Simulation Module enables the simulation to be tailored by 
choosing different options in the Parameters tab (figure 4.13). One of these 
options is the Remittances allocation method: Simple or Random rank. The 
simple approach only rescales the recipient households’ amount up or down 
using the growth rate for international remittances in the Macroeconomic 
projections tab. The random rank method adds new recipient households 
when total remittances increase. It scales them down when total remit-
tances decrease, keeping constant the number of recipient households.16  

The Adjust weights option enables survey weights to be adjusted at 
either the individual or household level. In most household surveys, the 
household is the unit that is sampled and each household member has 

Figure 4.13: Parameters
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the same weight. If this is the case, survey weights must be adjusted at the 
household level.

The Working age of the population can also be redefi ned. By default, 
the interval covers individuals between 15 and 64 years old, but it can be 
changed by typing or clicking the arrows. Other control variables can be 
added to the allocation model and earnings model by typing their names 
separated by spaces. The earnings model can also be corrected by select-
ing the Include selection bias correction terms in the earnings model 
option.

It is important to fi ll in the Output folder name fi eld, which speci-
fi es where the simulation’s outputs will be saved. Note that the ADePT 
Simulation Module overwrites results when the simulation is run more than 
once. Be careful to change the folder’s path if you run several alternative 
scenarios and want to compare these results afterward.

The Keep variables fi eld is described in the “Output Datasets” section 
of chapter 5.

Notes

 1. For information about installing ADePT software, see www.worldbank 
.org/adept.

 2. For further explanation of how the module adjusts by population 
growth, see the “Populating Growth” section in chapter 2.

 3. http://esa.un.org/unpd/wpp/unpp/panel_population.htm.
 4. These could be interpreted as the linking aggregate variables (LAVs) in 

a top-down modeling approach. See Bourguignon, Bussolo. and Pereira 
da Silva (2008).

 5. Some countries produce macroeconomic projections over the year 
based on a Macroeconomic model or CGE. The Benchmark scenario 
could be those projections that the country generates before those 
which include a macro-shock. Another source of information could be 
IMF WEO projections.

 6. For further details about different macro models, see Bussolo et al. 
(2008); and Ferreira et al. (2008).

 7. The user can at least create these relations based on two points in time. 
For Bangladesh, during the global fi nancial crisis, Bilal et al. (2010) 
used the last available data, which was two points: 2000 and 2005.

http://www.worldbank.org/adept
http://www.worldbank.org/adept
http://esa.un.org/unpd/wpp/unpp/panel_population.htm
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 8. The defi nition of total working-age population may vary by country. 
However, most countries defi ne it as 15 years old and older.

 9. For further details about the Mexican case, see World Bank (2010).
 10. The activity rate is defi ned as the ratio of the labor force to the total 

population.
 11. More-sophisticated econometric techniques can be used to calculate 

this elasticity.
 12. This is not necessarily correct given that we are using the poverty line’s 

basket, which is representative of the poor’s consumption patterns 
instead of those of the population as a whole, but this is often the best 
approximation available.

 13. Every category within each occupational choice model (that is, inac-
tivity, unemployment, agriculture, industry, and services) must have 
enough observations to converge and fi nd a solution. The simulation 
runs two occupational choice models for low-skill and high-skill work-
ers with a minimum of four categories (non-employed, agriculture, 
industry, and services) and up to six labor categories (inactivity, unem-
ployed, agriculture, manufacturing, other industries, and services).

 14. It is important to note that this defi nition may affect those individuals 
who are nonpaid (family) workers and might be classifi ed as inactive.

 15. See the “Labor Income” section in the “Technical Discussion” chapter 
(chapter 2).

 16. Further details about the random rank simulation are in the 
“International Remittances” section of chapter 2.
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As mentioned in previous chapters, the ADePT Simulation Module is 
 different from other ADePT modules1 in its outputs and estimation com-
plexity. It produces several key tables in the output report, mostly focusing 
on the performance of the simulation method. It also generates datasets—
for each simulated scenario—that can be used as inputs in other ADePT 
 modules (such as Poverty and Inequality), or processed in other statistical 
packages (such as Stata or SPSS, any versions) to perform further distribu-
tional analysis. These output datasets are saved in Stata format regardless of 
the input format used. 

Tables

After loading all macro and micro inputs into the module, the user selects 
the tables to generate in the upper right panel of the ADePT window 
 (figure 5.1). The tables that can be generated (that is, that are feasible) are 
displayed in black, while those that cannot be created are displayed in gray. 
Most tables generated by this module describe the simulation’s accuracy in 
reaching the targets on employment allocation status, economic growth, 
and total time used for conducting the simulation. Some of these tables 
show the impacts of the simulated changes.

The three Diagnostic tables include estimated results of the occupational 
choice and earning models and the simulated occupation status. The fi rst two 
models are calculated for two types of workers classifi ed by their skill level 

Outputs
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(low and high) within the defi ned working-age range  (generally between 
15 and 64 years old). Estimation results of the occupational choice model 
are presented in output worksheet T1: Occupational Choice Regressions. The 
dependent variable could have four or fi ve categories: non-employed and 
three economic sectors such as agriculture,  industry, and services, with the 
fi rst category (non-employed) as a reference. 

The set of explanatory variables includes not only individuals’ but also 
households’ characteristics. These characteristics are standard covariates 
such as education level, gender, dependency ratio, marital status, region, and 
area, among others. Other variables can also be selected in the Parameters 
tab (fi gure 4.13). All coeffi cients are differences with respect to the base 
category, and their magnitudes are diffi cult to interpret. However, their 
signs and signifi cance levels are important and must be considered when 
further analyzing simulation results. For example, suppose a dependent vari-
able has four categories: non-employed, agriculture, industry, and services, 
with non-employed as the base category. Assume also that all coeffi cients 
for the binary variable that identifi es the household head are positive for 
all sectoral categories. In other words, being a head of household increases 
the probability of being employed in an economic sector relative to being 
non-employed.2

Estimation results of the Mincerian log earning equations are presented 
in output worksheet T2: Sectoral Earning Regressions.3 The sample used for 
these estimations includes all employed workers in an economic sector 

Figure 5.1: ADePT Simulation Module Tables
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with positive labor income within the defi ned working-age population. 
The module runs two sets of regressions according to worker skill level 
(low and high skill). A maximum of eight regressions result when consid-
ering a maximum of four economic sectors such as agriculture, manufac-
turing, other industries, and services. The number of sectors corresponds 
to those chosen and are similar to those considered in the occupational 
choice model. The dependent variable is the logarithm of the main labor 
income, and the control variables are standards such as age, gender, level 
of education, and relationship with household head, among others. The 
set of explanatory variables can also be expanded in the Parameters tab. 
Interpretation of these coeffi cients is straightforward. For instance, assume a 
positive coeffi cient for years of education (βed). Multiplying this coeffi cient 
by 100 (%Δearnings ≅ (βed × 100)Δyears of education) yields the percentage 
change in earnings given one additional year of education, keeping all else 
constant (Wooldridge 2002).

The Simulated Occupation Status is shown in worksheet T3 of the output 
report (table 5.1). This table presents the main occupational status in per-
centage terms. The unemployment and the employment rates are calculated 
including all individuals in or out the working-age population. It also shows 

Table 5.1: Simulated Occupation Status

SIM1

Proportions

lab_rel == 4 (Unemployed)

_UNEMP_SIM1_0000 95.50
_UNEMP_SIM1_0001 4.50

occupation category

_OCCUPATION_SIM1_0000 34.76
_OCCUPATION_SIM1_0001 2.83
_OCCUPATION_SIM1_0002 7.63
_OCCUPATION_SIM1_0003 10.45
_OCCUPATION_SIM1_0004 5.76
_OCCUPATION_SIM1_0005 38.57

labor force in the sample

_LF_SAMPLE_SIM1_0000 34.76
_LF_SAMPLE_SIM1_0001 65.24

Employed

_EMPLOYED_SIM1_0000 58.09
_EMPLOYED_SIM1_0001 41.91
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the labor force participation and occupation shares considering only the 
working-age population. All of these proportions are calculated for each 
simulated scenario, and it is easy to compare how the occupation structure 
changes between them. For instance, more than third of the working-age 
population is inactive (_OCCUPATION_SIM1_0000). From those who are 
active about 3 percent are unemployed (_OCCUPATION_SIM1_0001), 
8 percent are employed in agriculture (_OCCUPATION_SIM1_0002), 
10 percent in manufacturing (_OCCUPATION_SIM1_0003), 6 percent 
in other industries (_OCCUPATION_SIM1_0004), and 39 percent in 
services (_OCCUPATION_SIM1_0005).  

The income structure table, presented in worksheet T4, shows what 
proportion of the total household income is contributed by its major com-
ponents: labor and non-labor income. It presents averages and shares for 
each simulated scenario at the per capita and income-receiving-household 
levels. It also reports the contribution of other non-labor income compo-
nents: rents, dividends, and other capital assets, and domestic and interna-
tional transfers. This table is in worksheet T4: Simulated Household Income 
Components of the output report. For instance, the average total per capita 
income is about $2,811 in the fi rst simulated scenario and almost 84 percent 
comes from labor economic activities undertaken by different household 
members (table 5.2).

The third column reports averages based on households with positive 
labor or non-labor income components. In this example, there is not much 
difference between mean per capita and mean per receiving household for 

 Table 5.2: Income Structure 

Overall mean per 
capita (1)

Overall 
share (2)

Mean per income-
receiving household (3)

Percent receiving (4) 
[(1)/(3)]

Simulation scenario 1
Total income 2,810.93 100.00 2,810.93 100.00
Labor income 2,352.69 83.70 2,452.75 95.92
Non-labor income 458.24 16.30 910.50 50.33
Capital income 65.79 1.97 1,269.22 5.18
Domestic transfers 0.00 0.00 0.00 0.00
Transfers from abroad 49.20 1.48 1,014.38 4.85
Simulation scenario 2     
Total income 2,381.14 100.00 2,399.77 100.00
Labor income 1,924.92 80.84 2,041.48 94.29
Non-labor income 456.22 19.16 907.72 50.26
Capital income 54.78 1.96 1,049.60 5.22
Domestic transfers 0.00 0.00 0.00 0.00
Transfers from abroad 49.37 1.76 1,006.83 4.90



79

Chapter 5: Outputs

the total income and labor income components in scenario 1. However, 
signifi cant differences arise when considering total non-labor income and 
its components. For instance, the mean for transfers from abroad jumps from 
$49 per capita to $1,014 per receiving household in scenario 1, showing that 
the fi rst number is not indicative of the average transfer amount received 
by households. This could also indicate that the majority of households do 
not receive or do not report positive transfers from abroad. The last column 
presents the ratio of mean per capita income components to the mean of 
receiving households.

Finally, the module offers two unclassifi ed tables as Excel output tables: 
Original Data Report and Summary and save dataset. The fi rst table presents 
information about variables selected for the analysis, such as the number of 
observations with nonmissing values, mean, minimum, maximum, percen-
tiles, and the number of unique values. The second table shows how well 
the estimation process fi ts the targets or macroeconomic inputs specifi ed for 
each scenario. It presents the total population, employment, and income 
growth rates, and proportions or shares for targets and simulated scenarios 
by occupation category (that is, active, inactive, unemployed, and economic 
sector). This option must be selected to obtain the output dataset fi les 
described in the next section.

Table 5.3 presents the results, by economic sector, of simulating an 
increase of only 10 percent of total GDP.4 The table shows no change in 
population, employment growth targets, and shares. As expected, the only 
changes occur in the income dimension. Simulated growth rates are almost 
identical to the targets. 

 Output Datasets 

The main outputs of the ADePT Simulation Module are different datasets 
that can then be used to perform further poverty, inequality, and employ-
ment analysis using complementary ADePT modules and other statistical 
packages. To obtain these datasets, select Summary and save dataset in the 
module’s output options. The number of datasets generated depends on the 
number of scenarios considered in the simulation. The minimum number 
results when neither a treatment or second scenario is specified. In this case 
the module produces three datasets: ORIGINAL, ALL, and SCENARIO1, 
saved in Stata format.
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Each dataset includes different variables that can be grouped in three 
sets: those not used in the simulation (Group 1), those used but not changed 
(Group 2), and those used and changed in the simulation (Group 3). 
Table 5.4 presents an example of how a few variables are classifi ed in each 
group. 

The ALL dataset includes variables from all variables’ sets: used, not 
used, changed, or not changed in the simulation. Simulated variables can be 
easily identifi ed by their labels or names, which end with _SIM1 or _SIM2, 

Table 5.3: Summary and Save Dataset 

Active Inactive Unemployed Agriculture Manufacturing
Other 

industries Services

Population at 
baseline

44836080.0 23730130.0 1929360.0 5300950.0 7271650.0 3939600.0 26394520.0

Population in 
Scenario 1

44836080.0 23730130.0 1929360.0 5300950.0 7271650.0 3939600.0 26394520.0

Simulated 
employment growth, 
Scenario 1

0.0 0.0 0.0 0.0 0.0 0.0

Employment growth 
target, Scenario 1

0.0 0.0 0.0 0.0 0.0 0.0

Simulated income 
growth, Scenario 1

0.10034 0.099975 0.099975 0.099975

Income growth 
target, Scenario 1

0.1 0.1 0.1 0.1

Population 
proportions at 
baseline

0.653909 0.346091 0.043031 0.123546 0.169476 0.091818 0.615161

Population 
proportions in 
Scenario 1

0.653909 0.346091 0.043031 0.123546 0.169476 0.091818 0.615161

Table 5.4: Classifi cation of an Example List of Variables 

Not changed Changed

Not used Anthropometric variables not applicable
Expenditure components
Micro credit variables
Safety net programs and the like

Used Household ID Labor force status
Region Salaried worker
Area Unemployed 
Household head Employed
Age Sector of employment main activity
Gender Transfers from abroad
Married Labor income fi rst job
Enrolled in school Labor income second job
Education level Weights
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for Scenario 1 and Scenario 2, respectively. All not-used variables remain 
unchanged while variables in Group 2 are checked for consistency by the 
module.5 The module corrects as few variables as possible, and displays mes-
sages about changes in the lower right corner of the ADePT window. All 
variables used in the simulation are labeled and named with an underscore 
( _ ) and capital letters.

Having all variables in the same dataset makes it easy to compare dif-
ferent population groups. For instance, it is very easy to identify individuals 
whose occupational or poverty status has been changed by the simulation. 
However, if population changes are included in the simulation, they must 
be taken into account by using proper weights when comparing original and 
simulated variables. In other words, original variables must be weighted by 
original weights (_WEIGHTS) while simulated variables must be weighted 
by their respective simulated weights (_WEIGHTS_SIM#). This dataset 
also includes additional variables that describe the poverty status of indi-
viduals before (for example, _THE_POOR_0) and after (for example, 
_THE_POOR_SIM#) the simulation, as well as those who change poverty 
status in either way: from poor to non-poor (_FROM_POOR_SIM#) and 
from non-poor to poor (_TO_POOR_SIM#). 

The simulated datasets (SCENARIO#.dta) include by default all vari-
ables used in the simulation. This means that these variables come from the 
changed and not-changed sets (Groups 2 and 3) and keep the names of 
the ORIGINAL dataset. Keeping the names of the original dataset allows 
the use of other ADePT modules. For example, in the Poverty Module, 
more than one dataset can be included (for instance, ORIGINAL and 
SCENARIO1) to quickly produce a Poverty report that could include not 
only poverty levels for each dataset but also differences between them. 
Variables’ labels help to distinguish variables of the changed set (simulated) 
from those of the not-changed set (retained). To take advantage of this 
option, the Keep variables option must be selected to include additional 
variables from Group 1 in the simulated databases. This option is located at 
the bottom of the Parameters tab (fi gure 5.2).

Starting from the Outputs: Further Analysis

One advantage of using this simulation process is the possibility of fully 
 taking into account the heterogeneity of individuals observed in the 
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household survey. Individuals likely to be winners or losers from the  predicted 
macroeconomic change can be identified with some precision. There are 
many ways to exploit the simulated datasets. For example, the “new poor” 
could be profiled or those who would become unemployed as a consequence 
of the macro or policy change could be identified, among other possibilities. 

We want to emphasize that micro-simulation outputs (that is, original 
and simulated datasets) could be used as a starting point to predict the 
potential impact of policy responses, allowing questions such as the follow-
ing to be answered:

• How would automatic stabilizers (such as unemployment benefi ts) 
work after the economy has been hit by a macro shock?

• How would an expansion of a specifi c program help those in need?
• How much would these measures cost if some parameters of the pro-

gram were to be changed—for example, by increasing the amount 
transferred by the program or by changing the age limit of those 
eligible for it? 

We present two examples of simulations conducted for Poland and 
Mexico, focusing in both cases on the impact of an increase in social assis-
tance on poverty (for further details, see Habib et al. 2012). During the 

 Figure 5.2: Keep Variables Option
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2008–09 fi nancial crisis, Poland suffered a combination of lower employ-
ment levels and lower earnings, which translated into lower household 
labor income. However, non-labor income increased, mainly due to unem-
ployment insurance benefi ts. This benefi t was administered according to 
precrisis rules, and its increase offset some of the losses in labor income. 
As a result, the poverty headcount rate was projected to increase less than 
without this automatic stabilizer (Habib et al. 2012). The distribution of 
the benefi t across deciles showed that a large share of the total amount 
expended was concentrated in the middle-top of the distribution, protect-
ing them from declining income as a consequence of the crisis (fi gure 5.3). 
However, the incidence of the benefi t was mainly concentrated at the bot-
tom of the distribution.  

To simulate the impact of a government’s crisis response package, 
such as a family allowance, an increase of 20 percent in these transfers is 
computed. This projected increase in social transfers would further reduce 
the poverty headcount ratio. Figure 5.4 shows that this additional amount 
would primarily be located at the lower deciles. 

Figure 5.3: Policy Response Simulation: Unemployment Insurance

Source: Estimations based on data from Habib et al. 2012.
Note: UI = unemployment insurance.
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Figure 5.4: Policy Response Simulation: Family Allowance Transfers

Source: Estimations based on data from Habib et al. 2012.
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In Mexico, the expansion of existing safety net programs—
Oportunidades and the Nutrition Assistance Program (Programa de Apoyo 
Alimentario, or PAL)—was simulated to increase the number of benefi -
ciaries by 1 million.6 The simulations considered two different extreme 
hypothetical targeting scenarios based on existing targeting methods in 
the country. Scenario 1 assumes perfect targeting of the poorest, that is, 
that new benefi ciary households would be those with the lowest welfare 
score nationally (among nonbenefi ciary households).7 Scenario 2 assumes 
that new benefi ciary households would be chosen from poor households 
that are closest to the poverty line nationally. Neither of these extreme 
scenarios would refl ect the actual targeting strategy used by the govern-
ment, but they are useful in providing upper and lower bounds on poverty 
impacts. 

As expected, Scenario 1 had a greater impact on the “always poor,”8 who 
benefi t the most from the proposed expansion. However, the poverty head-
count rate is not projected to decline. On the one hand, 1 million additional 
benefi ciaries represents a large expansion with respect to existing coverage, 
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but it is only 2 percent of the projected number of moderate poor. On the 
other hand, these new benefi ciaries are so far below the moderate and even 
extreme poverty lines that the amount of the transfer would not be suffi cient 
to pull them out of poverty. 

Despite the lack of impact on poverty headcount, the transfer is likely to 
have a signifi cant impact on the livelihoods of new benefi ciary  households. 
For instance, the average simulated Oportunidades transfer represents 
19 percent of total household income and 115 percent of per capita pretrans-
fer household income of new benefi ciaries. To illustrate this point further, 
the cumulative density function of per capita income among new benefi -
ciary households before and after the simulated expansion of the programs is 
shown in fi gure 5.5. The cumulative density function shifts to the right after 
the expansion, and fi nal distribution dominates the initial one.  

The impact is larger on depth and severity of poverty because the trans-
fers would reduce the new benefi ciaries’ distance from both poverty lines. 
On the other extreme, Scenario 2 would result in a higher impact on the 

Figure 5.5: Cumulative Density Function of per Capita Income among 

New Benefi ciary Households

(before and after expansion of Oportunidades and PAL)

Source: World Bank 2010.
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poverty headcount than would Scenario 1, but a lower impact on the depth 
and severity of poverty.

Regardless of whether the actual expansion was closer to one or the 
other scenario, new benefi ciary households are much more likely to be 
 chosen from among the “always poor” than from among other groups 
(the “new poor” and the non-poor). This is consistent with the offi cial pro-
gram goal of serving the extreme and chronic poor.

Notes

1. ADePT software is a free download available at www.worldbank.org 
/ adept.

2. For further discussions about how to interpret these coeffi cients, see 
chapter 15 of Wooldridge (2002).

3. The ADePT Simulation Module uses the natural logarithm.
4. See exercise 1 under “Simulating Changes in Total and Sector GDP” in 

chapter 7.
5. ADePT Simulation makes consistency checks according to the way 

 variables should be defi ned as explained in table 4.15.
6. For additional details on methodological aspects of the expansion of the 

programs, see World Bank (2010) and Habib et al. (2012).
7. The proxy means test formula of the Social Transfer Program used.
8. The “always poor” can be understood to be either those who were poor 

before the crisis and remained so, or those who were poor after the crisis 
and have a low probability of exiting poverty by 2011. For further details 
of the simulation exercise, see World Bank (2010).

References

Habib, B., A. Narayan, S. Olivieri, and C. Sánchez-Páramo. 2012. 
“Assessing the Poverty and Distributional Impacts of the Financial Crisis 
with Microsimulations: An Overview of Country Studies.” In Knowing, 
When You Do Not Know. Simulating the Poverty and Distributional Impacts 
of an Economic Crisis, edited by A. Narayan and C. Sánchez-Páramo. 
Washington, DC: World Bank.

http://www.worldbank.org/adept
http://www.worldbank.org/adept


87

Chapter 5: Outputs

Wooldridge, J. 2002. Econometric Analysis of Cross Section and Panel Data. 
Cambridge, Massachusetts: MIT Press.

World Bank. 2010. “Recent Trends and Forecasts of Poverty in Mexico: 
A Poverty Note.” Unpublished, Latin America and the Caribbean 
Region, World Bank, Washington, DC.





89

Chapter 6

These instructions summarize the discussion presented in chapter 4. Section 
titles and page numbers for each step point to the corresponding details. 

Condensed Instructions

Step Section containing details Page

1. Prepare the following data for baseline and projected years:

a. Macroeconomic projection data Generating Total and Sector Changes in 
Employment and Labor Force Participation 
Data

51

b. (Optional) Population growth data Generating Population Growth Rate Data 45

c. (Optional) Estimated employment-output elasticity by economic 
sector and activity-output elasticity

Estimating Employment-Output Elasticity 
by Economic Sector and Estimating 
Activity-Output Elasticity

52

d. Growth rates of activity, unemployment, and employment, total 
and by sector

Generating Employment Data 58

e. Changes in macroeconomic remittances from abroad Generating Data on Changes in 
Remittances from Abroad

60

f. Change in poverty line Generating and Entering Price Data 62

2. Launch ADePT and select the Simulation module. ADePT documentation 
(http://go.worldbank.org/1HHHLLELG0)

—

3. In ADePT’s upper left panel, specify datasets. ADePT documentation (see link above) —

The following steps take place in ADePT’s lower left panel.

1. In the Main tab, make selections in the Main variables, Non-labor 

income components, and Education variables panels.
Microeconomic Inputs 64

2. In the Employment tab, make selections in the Labor force status, 
First job, and Second job panels.

Microeconomic Inputs 64

3. In the Macroeconomic projections tab:

a. To compare two scenarios, activate the Specify second scenario 
option.

Entering Growth-of-Sector-GDP Data 48

b. Just below the Specify scenario model option, select 3-sector 

model or 4-sector model.
Entering Growth-of-Sector-GDP Data 48

(continued)

http://go.worldbank.org/1HHHLLELG0
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(continued)

Step Section containing details Page
c. In the Employment growth columns, enter employment growth 

rate data* for Scenario 1 (and Scenario 2, if that option has been 
selected).

Entering Employment Data 59

d. In the Growth of sector GDP columns, enter sector GDP growth 
rate data* for Scenario 1 (and Scenario 2, if that option has 
been selected).

Entering Growth-of-Sector-GDP Data 48

e. In the Growth panel:

i. For Sectoral employment growth rates, select either 
Relative (growth of shares) or Absolute (growth of # of 

workers), as desired.

—

ii. If Sectoral employment growth rates is set to Relative 

(growth of shares), then in the in labor active population, 

overall row, enter labor active population growth rates* for 
Scenario 1 (and Scenario 2, if that option has been selected).

Entering Employment Data 59

iii. In the in unemployment row, enter unemployment growth 
rate data* in Scenario 1 (and Scenario 2, if that option has 
been selected).

Entering Employment Data 59

iv. In the of total GDP row, enter labor income growth rate 
data* for Scenario 1 (and Scenario 2, if that option has been 
selected).

Entering Growth-of-Sector-GDP Data 48

v. In the in poverty line row, enter poverty line growth rate 
data* for Scenario 1 (and Scenario 2, if that option has been 
selected).

Generating and Entering Price Data 62

vi. In the in remittances from abroad row, enter remittances 
data* for Scenario 1 (and Scenario 2, if that option has been 
selected).

Entering Data on Changes in Remittances 
from Abroad

62

4. In the Population projections tab:

a. Set the From and To ages, set the Interval (that is, how 
many years in each age group), then click the Set button.

Entering Population Growth Rate Data 45

b. Enter the population growth rates in the Males and Females 
columns of the grid.

Entering Population Growth Rate Data 45

5. In the Parameters tab:

a. Select the Remittances allocation method. Other Options 70

b. Select the Adjust weights option. Other Options 70

c. Set the lower and upper limits of the Working age. Other Options 70

d. Add other control variables to the allocation model (optional). Other Options 70

e. Add other control variables to the earnings model (optional). Other Options 70

f. As needed, activate Include selection bias correction terms 

in the earnings model.
Other Options 70

g. Specify the Output folder name where the simulation 
results will be generated.

Other Options 70

The following step takes place in ADePT’s upper right panel.

1. Select the desired output tables and datasets. Tables (chapter 5) 75

2. Select the desired output datasets. Output Datasets (chapter 5) 79

3. Click the Generate button.

Note: *Data should be entered as decimals, not percentages.
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This chapter presents a set of exercises based on a sample of the 2008 Mexico 
Household Survey. Each exercise tries different combinations of assumptions 
to show how each part of the micro-simulation model works independently. 
For instance, all exercises in “Simulating Changes in Total and Sector GDP” 
are focused on how changes in total GDP and economic sector GDP affect 
poverty, assuming there are no changes in employment, prices, population, 
or international remittances. The main output indicator shown in this prob-
lem set is the headcount poverty rate. The solution for the first exercise of 
each set is shown; correction for selection bias is not chosen. 

Simulating Changes in Total and Sector GDP 

Assume there is no population growth; total and economic sector employ-
ment rates are inelastic to changes in GDP; there are no changes in prices of 
food and non-food; and there are no changes in international remittances. 
Under these assumptions:

1. Simulate an increase of 10 percent in total real GDP with equal 
growth rates in each economic sector (Input 1 row of table 7.1). Does 
the headcount poverty rate increase? Does the income distribution 
change?

2. Simulate a growth rate of 10 percent in total real GDP as a conse-
quence of an 25 percent increase in manufacturing and an 9 percent 

Exercises
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increase in services (Input 2 row of table 7.1). How does the poverty 
headcount rate vary compared with the fi rst exercise?

3. Simulate an increase in services of 3 percent, which is offset by a 
decrease in manufacturing of 10 percent (Input 3 row of table 7.1). 
In other words, there is no movement in total real GDP. Is there any 
change in the poverty headcount rate?

4. Simulate a decrease of 10 percent in total real GDP as result of an 
increase of 1 percent in manufacturing and reductions of 7 percent 
and 15 percent in agriculture and services, respectively (Input row 
4 of table 7.1). What happens to poverty rates? How about poverty 
headcount rates by urban and rural areas? 

Simulating Changes in Employment 

Assume there is no population growth; total and economic sector employ-
ment rates are inelastic to changes in GDP; there are no changes in prices 
of food and non-food; and there are no changes in international remit-
tances. Simulate the following shifts of employed individuals between 
 economic sectors and status. All growth rates are calculated based on 
changes in shares.

1. Simulate a reduction of 10 percent in employment in agriculture 
and manufacturing with an increase of 4.5 percent in employment in 
services and no changes in other industries. The activity and unem-
ployment rates remain constant. Does the headcount poverty rate 
increase? Is there a change in the income distribution?

2. Simulate decreases in employment of 11.05 percent and 4.98 percent 
in manufacturing and other industries, respectively; and increases in 
employment of 11.18 percent in agriculture and 1.08 percent in ser-
vices. This shift between sectors raises the unemployment rate 21.5 
percent and produces no changes in the activity rate. How does the 
poverty headcount rate vary by area?

Simulating Changes in the Poverty Line 

Assume there is no population growth; total and economic sector employ-
ment rates are inelastic to changes in GDP; and there are no changes in 
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international remittances. The poverty line in the country is expressed in 
prices of one specific region. The shares of the food and non-food baskets in 
the poverty line are 49.8 percent and 50.2 percent, respectively. The share 
of the food basket in the consumer price index (CPI) is 23 percent and the 
rest refers to the non-food basket. Under these assumptions and information 
about the poverty line and CPI structures:

1. Simulate an increase in both food and non-food prices of 7.4  percent 
and 4.5 percent, respectively. How much does the poverty line 
change? What happens to the national poverty rate?

2. Simulate a 4.5 percent decrease in non-food prices and an increase of 
25 percent in food prices. How much does the poverty line change? 
Does the headcount poverty rate increase?

Simulating Changes in International Remittances 

Under the assumptions of no population growth; total and economic sector 
employment rates that are inelastic to changes in GDP; and no changes in 
prices of food and non-food:

1. Simulate an increase in international remittances of 10 percent in 
nominal terms in foreign currency units and a constant exchange 
rate. How much do international remittances change in real terms? 
Does the headcount poverty rate decrease?

2. Simulate an increase in international remittances of 10 percent in 
nominal terms in foreign currency units and a decrease of 18  percent 
in the exchange rate. How much do international remittances 
change in real terms? Is there a change in the headcount poverty rate?

Simulating Changes in Population 

Assume the total and economic sector employment rates are inelastic to 
changes in GDP; and there are no changes in prices of food and non-food 
or in international remittances:

1. Simulate a 20 percent increase in the female population between 
20 and 60 years old for each age interval. Age intervals are defi ned as 
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10-year spans of a total population age range between 0 and 85 years 
old. Does the headcount poverty rate change?

2. Repeat exercise 1, but with a 10 percent decrease for each age 
bracket in the male population between 20 and 60 years old. Does 
the headcount poverty rate remain constant? How much does it vary 
compared with the results of the previous exercise?

Simulating Combined Changes in GDP and 

Labor Market Status 

Assumptions are no population growth; no changes in prices of food and 
non-food or in international remittances; and the following employment-
output elasticities apply: activity rate = −0.01; agriculture = −0.7; manu-
facturing = 0.1; other industries = 0.6; and services = 0.8. Inactivity and 
unemployment are the residual categories.

Tables 7.1 and 7.2 show the inputs for four potential exercises by 
combining their inputs. To estimate the results for the fi rst exercise, the 
user must simultaneously use Input 1 of GDP growth rates (table 7.1) 
and Input 1 of Labor Force and Employment Structure (table 7.2), and 
so  on.

Solutions 

Simulating Changes in Total and Sector GDP

Even though the first element of the exercise clearly specifies the inputs 
necessary to run the simulation, it would be helpful to remind the user of 
how to generate the inputs based on raw data. The data requirements for 
this exercise are two: the first is total output and output by economic sec-
tor in at least two periods and for each scenario. This information must be 
expressed in real terms. The second requirement is the calculation of growth 
rates between the baseline and projected year. 

Table 7.1 presents the information necessary to generate these inputs for 
the simulation. The fi rst row of table 7.1 shows total and sectoral GDP for 
Mexico for 2008, and the second row of table 7.1 displays macroeconomic 
projections for a future year (based on Input 1). This information is in real 
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Table 7.2: Labor Force and Employment Structure

(Estimations based on GDP growth rates and output-employment elasticity)

Unit
Total 

population Inactive Active
Unemploy-

ment

Employment

TOTAL
Agricul-

ture
Manufac-

turing
Other 

industries Services

2008
Millions 77.24 31.92 45.32 2.14 43.18 5.65 6.46 4.16 26.92
Percent 41.32 58.68 4.71 95.29 13.08 14.95 9.64 62.33
Elasticity −0.01 −0.7 0.1 0.6 0.8
Millions 77.24 31.96 45.27 0.02 45.26 5.25 6.52 4.41 29.07
Percent 41.38 58.62 0.04 99.96 12.16 15.10 10.22 67.31
Input 1 0.0014 −0.0010 −0.9916 0.0490 −0.0700 0.0100 0.0600 0.0800

Millions 77.24 32.01 45.23 0.05 45.17 5.65 6.62 4.16 28.75
Percent 41.44 58.56 0.12 99.88 12.50 14.65 9.22 63.63
Input 2 0.0028 −0.0020 −0.9742 0.0482 −0.0441 −0.0204 −0.0441 0.0210

Millions 77.24 31.92 45.32 1.61 43.71 5.65 6.40 4.16 27.50
Percent 41.32 58.68 3.55 96.45 12.92 14.63 9.52 62.92
Input 3 0.00 0.00 −0.2457 0.0122 −0.0120 −0.0215 −0.0120 0.0095

Millions 77.24 31.87 45.36 5.21 40.15 5.92 6.46 4.16 23.60
Percent 41.26 58.74 11.49 88.51 14.76 16.10 10.37 58.78
Input 4 −0.0014 0.0010 1.4385 −0.0711 0.1282 0.0766 0.0755 −0.0570

Table 7.1: GDP in Real Terms

TOTAL Agriculture Manufacturing Other industries Services

2008 8,475,564 325,667 1,550,343 1,141,731 5,457,823 
358,234 1,705,378 1,255,904 6,003,605 

Input 1 0.10 0.10 0.10 0.10 0.10 

9,323,121 325,667 1,933,985 1,141,731 5,921,737 
Input 2 0.10 0.00 0.25 0.00 0.09 

8,475,564 325,667 1,401,633 1,141,731 5,606,533 
Input 3 0.00 0.00  −0.10 0.00 0.03 

7,628,008 302,871 1,565,847 1,141,731 4,617,559 
Input 4  −0.10  −0.07 0.01 0.00  −0.15

terms and the baseline year is 2008. Each growth rate is calculated according 
to equations (7.1) and (7.2):

 Δ = −
−1 0

1 0

0

GDP
GDP GDP

GDP
t t
T t

T
t
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t
T  for total GDP (7.1)
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for each economic sector. 
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The overall headcount poverty rate declines by 3.6 percentage points 
between the baseline and the projected year as consequence of a 10 percent 
increase of growth of the economy as a whole and in each economic sector. 
It is simple to imagine this poverty decrease by a shift to the right of the dis-
tribution curve (growth), with almost no changes in its shape (distribution) 
and no change in the poverty line as a consequence of no changes in relative 
prices (fi gure 7.1).

Simulating Changes in Employment

As in the previous exercise, the method for generating growth rates of 
employment shares is briefly reviewed. The starting point is actual infor-
mation about the labor market structure for the baseline year. Table 7.3 
shows that more than half of the employed working-age population is in 
services in Mexico and less than 5 percent of the total active population 
is unemployed.

The sectoral shift is simulated maintaining constant over time the total 
working-age population as well as the activity and unemployment rates. In 
other words, workers from agriculture and manufacturing are switching to 
services. For instance, workers may have temporary jobs in services because 
of seasonality.

Figure 7.1: Cumulative Distribution Function before and after Simulation
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Table 7.3: Creating the Employment Input

Unit
Total 

population Inactive Active
Unem-

ployment

Employment

TOTAL
Agricul-

ture
Manufac-

turing
Other 

industries Services

2008

Millions 77.24 31.92 45.32 2.14 43.18 5.65 6.46 4.16 26.92 
Percent 41.3 58.7 4.7 95.3 13.1 15.0 9.6 62.3

Exercise 1

Millions 77.24 31.92 45.32 2.14 43.18 5.08 5.81 4.16 28.13
Percent 41.3 58.7 4.7 95.3 11.8 13.5 9.6 65.1
Input 0.0 0.0 0.0 0.0 –0.10 –0.10 0.0 0.04

Exercise 2

Millions 77.24 31.92 45.32 2.60 42.72 6.21 5.68 3.91 26.92 
Percent 41.3 58.7 5.73 94.27 14.5 13.3 9.2 63.0 
Input 0.0 0.0 0.2153 –0.0107 0.1118 −0.1105 −0.0498 0.0108

Table 7.4: Impacts of Changes in Employment 

Structure on Incidence of Poverty

Poverty headcount rate

Actual Projected Change

Urban 43.7 43.8 0.1
Rural 54.8 55.1 0.3
Total 47.6 47.8 0.2

This intersectoral shift of workers produced an increase in the head-
count poverty rate of less than 1 percentage point, mainly concentrated 
in rural areas where the headcount poverty rate increases 0.3 percentage 
point (table 7.4). One possible interpretation could be that these new 
entrants may be less qualifi ed and are willing to work for lower wages. This 
would increase the competition for jobs and pull down the earnings of 
similar workers within this sector (under the assumption of no change in 
services GDP).

This simulation impacts the shape of the distribution curve rather than 
shifting the welfare distribution. To illustrate this point further, the Datt-
Ravallion (1992) decomposition is computed. This decomposition splits 
the change in poverty into distribution-neutral growth, a redistributive 
effect, and a residual interpreted as an interaction term. As expected, the 
redistribution component explains almost all of the simulated increase in 
poverty (fi gure 7.2).



98

Using the ADePT Simulation Module: Part II

Simulating Changes in the Poverty Line

The following data are necessary to estimate changes in the poverty line: 
inflation rate projections (total, food, and non-food) as well as the shares of 
these baskets in the consumer price index (CPI) and the poverty line. Next, 
the total CPI has to be calculated as the weighted sum of food and non-food 
inflation. Shares of the CPI baskets are necessary in this step. Third, we use 
equation (4.16) from the “Generating and Entering Price Data” section of 
chapter 4 to calculate the growth rate of the poverty line. See table 7.5.

The result for the fi rst exercise shows that an increase of 7.4 percent and 
4.5 percent for food and non-food generates general infl ation of 5.2 percent 
between the baseline and projected years. This produces a slight increase 
(less than 1 percentage point) in the poverty line as a consequence of a 
nonsignifi cant difference between food and non-food infl ation rates. All in 
all, it is not surprising that the headcount poverty rate increases by a very 
small amount, less than one-half percentage point (table 7.6).

Figure 7.2: Growth and Redistribution Impacts by Area
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Simulating Changes in International Remittances

To estimate the total variation in international remittances between the 
baseline and projected years, it is necessary to express remittances in local 
currency unit real terms. Under the assumption of no inflation and a con-
stant exchange rate over time, the variation of remittances in nominal 
and real terms yields a positive change of total remittances of 10 percent 
between the baseline and projected years (table 7.7).

Assuming a simple distribution of the additional amount of remittances, 
the headcount poverty rate decreases less than 1 percentage point. An 
impact is observed only on rural areas. This impact depends on the spatial 
distribution of remittances in the country and on the initial poverty status 
of the remittances-recipient households (table 7.8).

Simulating Changes in Population

The increase in the female working-age population affects the labor market 
for all workers. This change in population first affects labor market shares, 

Table 7.5: Creating the Poverty Line Input

Consumer price index Adjustment in poverty 
line {[(2) × (6) + (3) × (7)]/

(1)} − 1
General

(1)
Food

(2)
Non-Food

(3)

2008 100.0 100.0 100.0
Exercise 1 105.2 107.4 104.5 0.0074
Exercise 2 102.3 125.0 95.5 0.0773

Share of food in 
consumer price index

23.0% (4) Share of food in 
poverty line

49.8% (6)

Share of non-food in 
consumer price index

77.0% (5) Share of non-food 
in poverty line

50.2% (7)

Table 7.6: Impacts of Changes in Poverty Line on 

Incidence of Poverty

Poverty headcount rate

Actual Projected Change

Urban 43.7 44.0 0.3
Rural 54.8 55.3 0.5
Total 47.6 48.0 0.4
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with more female workers in services. However, the assumption for this 
exercise is no relative change in the labor market; thus, workers must be 
reallocated to keep labor market shares constant. This shift means that 
some employed individuals become unemployed and others switch sectors 
(figure 7.3). 

These changes in the labor composition of the working-age population 
affect the labor income of workers through employment, labor income, 
or a combination of the two. First, some individuals become unemployed 
because of this population shift and now have zero labor income. Second, 
most workers receive less under this exercise’s assumption of constant GDP. 
For instance, the average labor income declines 9 percent for the working-
age population, mainly driven by the services sector, which accounts for 
more than 60 percent of total employment. These two effects produce a 
reduction in the amount that employed individuals contribute to total 
 family income.

It is important to highlight that labor income is the most important 
component of total family income.1 Thus, a decrease in the labor income 
translates into a reduction in the family’s total welfare given that there are 
no changes in non-labor income components that could compensate for this 
variation. Under the assumption of constant prices, it is expected that an 
increase in the headcount poverty rate will be seen, as shown in table 7.9.

Table 7.8: Impacts of Changes in International 

Remittances on Incidence of Poverty

Poverty headcount rate

Actual Projected Change

Urban 43.7 43.7 0.0
Rural 54.8 54.5 −0.2
Total 47.6 47.5 −0.1

Table 7.7: Creating International Remittances Input

RN

(1)
ε

(2)
Consumer price index

(3)
RR

[(1) × (2)]/(3)

2008 120 0.30 1 36.0
Exercise 1 132 0.30 1 39.6
Change 0.10 0.00 0.00 0.10
Exercise 2 132 0.25 1 32.5
Change 0.10 −0.18 0.00 −0.10
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Simulating Combined Changes in GDP and 

Labor Market Status

This exercise lifts the assumption that there is no relationship between GDP 
and the labor market. Therefore, output-employment elasticities are necessary 
to produce proper inputs for the simulation. First, growth rates for total 
and economic sector GDP in real terms are available. Different elasticities 
also allow the total number of unemployed, active, inactive, and employed 
individuals to be calculated by economic sector. The method explained in 
“Generating Total and Sector Changes in Employment and Labor Force 
Participation Data” in chapter 4 is used.

Figure 7.3: Employment Structure before and after Changes in Population
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Table 7.9: Impacts of Changes in Population 

Structure on Incidence of Poverty

Poverty headcount rate

Actual Projected Change

Urban 43.7 46.7 3.0
Rural 54.8 57.8 3.1
Total 47.6 50.4 2.8
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For instance, we want to project the population employed in services. 
The baseline number of people employed in this sector is 26.9 million 
(table 7.2). The output-employment elasticity for services is 0.80, mean-
ing that an increase of 1 percent in services’ GDP produces a 0.80 percent 
increase in total employment in services. We also have the projected 
 percentage change in GDP in services (10 percent, from table 7.2). Thus;

 Δ = × =% 0.8 10% 8%1/ 0Empt t
S

 )(= × + =26.9 1 8% 29.07 million people1Empt
S

Repeating this same calculation for each economic sector and  activity 
rate, and then calculating growth rates of shares, we obtain the Input 1 row 
of table 7.2. Under the assumption of no population growth and a 10  percent 
increase in total GDP, few people decide to leave the labor force, thereby 
producing a slight decrease in the activity rate. However, those who remain 
active face a signifi cant increase in the employment rate and a reduction in 
the unemployment rate. Agriculture is the only sector that reduces its demand 
for workers and the services sector demand for workers increases the most.

It is not easy to predict the poverty impact when all these different 
effects are working together. On the one hand, the fi rst exercise showed that 
growth in total and sectoral GDP produces a shift to the right of the dis-
tribution curve, which decreases poverty when everything else is kept con-
stant.2 On the other hand, the second exercise shows that a shift between 
employment sectors affects the shape of the distribution and could produce 
an increase in poverty when everything else is kept constant.3 It is diffi cult 
to determine ahead of time which of these forces will dominate or if they are 
going to offset or reinforce each other.

After loading these inputs into the ADePT Simulation Module with the 
relative option for employment growth rates, the poverty headcount rate 
declines by 3.4 percentage points (table 7.10).

As mentioned, different forces produce different impacts on the income 
distribution; these different impacts could be captured by using the growth-
redistribution decomposition of headcount poverty change. Figure 7.4 shows 
that the growth component is responsible for most of the reduction in pov-
erty in the total economy and in both areas. However, this positive effect is 
partially offset by the change in the shape of the distribution ( redistribution 
component), but only in rural areas.
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Notes

1. In this sample, it represents 82 percent of total family income.
2. We make the analogy with the fi rst exercise because we are replicat-

ing the same GDP growth inputs in this fi rst subsection. However, 
different growth rates of sectoral GDP may also affect the shape of the 
 distribution.

3. Note this impact on the shape of the distribution curve depends on 
which economic sectors are shrinking and which are expanding.

Table 7.10: Impacts of Labor Market Changes on 

Incidence of Poverty

Poverty headcount rate

Actual Projected Change

Urban 43.7 40.0 −3.6
Rural 54.8 51.8 −3.0
Total 47.6 44.2 −3.4

Figure 7.4: Growth and Redistribution Impacts by Area
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activity rate: The ratio of the labor force population to the total 
population.

activity-output elasticity: The ratio of the percentage change of the activity 
rate to the percentage change of total GDP in the same year.

baseline year: The last available release of a household or labor force survey 
in a country. For instance, if the last available Household Income and 
Expenditure Survey (HIES) in a country is 2006, then the baseline year 
is 2006.

computable general equilibrium model (CGE): A completely specified model 
of an economy or a region, including all production activities,  factors, and 
institutions, and the modeling of all markets and macroeconomic compo-
nents, such as investment and savings, balance of payments, and govern-
ment budget. A CGE offers a comprehensive way of modeling the overall 
impact of policy changes on the economy. These models incorporate many 
economic linkages and can be used to try to explain medium- to long-term 
trends and structural responses to changes in development policy.

employment-output elasticity: The ratio of the percentage change in a 
 sector’s employment (for instance, manufacturing) to the percentage 
change in the same sector’s GDP.

growth incidence curve (GIC): Indicates the growth rate in income or con-
sumption between two points in time at each percentile of the distribu-
tion. More specifically, comparing two dates, t − 1 and t, the growth rate 
(g) in income of the pth quantile is gt(p) = [yt(p)/yt − 1(p)] − 1. 

Glossary
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growth rate: The percentage change between the baseline year (t0) and 
projected year (t1). Formally, 

 1 0

0

Δ = −
x

x x
x

t t

t
,

 in which x could be any macroeconomic input such as population, total 
GDP, or employment, among others. For instance, assume the assessment 
of the impact of a macro shock in 2013 for a country. The growth rate 
input of total output (GDP) is defined between 2006 and 2013 as 

 
13 06

06
Δ = −

GDP
GDP GDP

GDP
.

labor force: Consists of individuals who belong to the working population 
and are employed or unemployed.

macroeconomic data (macrodata): The set of macroeconomic variables 
used as inputs in the microsimulation such as total value of the gross 
domestic product (GDP), GDP by economic sector, and labor market 
indicators such as total employment and by economic sector, unemploy-
ment rate, and out of labor force.

macroeconomic projection: The projected growth rate for each macroeco-
nomic data element such as GDP or employment by economic sector, 
unemployment rate, and population projections, among others.

macroeconomic shock: An unexpected event that affects an economy’s 
macroeconomic growth, either positively or negatively.

macro-linkage: A vector of aggregate employment and GDP variables used 
to shock a micro-household-level dataset, or to target the aggregate solu-
tion values of a micro model.

microeconomic data (microdata): The last available Household Income 
and Expenditure Survey or Labor Force Survey collected in the country.

multinomial logit model: An extension of the binary logit model when the 
unordered response has more than two outcomes. An example of unor-
dered multinomial response is the occupation choice in which an indi-
vidual chooses an employment status from the group of choices: inactive, 
unemployed, or employed in one particular economic sector; and the 
labeling of the choices is arbitrary.

poverty line: A cut-off point separating the poor from the non-poor.
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remittances: Transfers in kind or in cash received from abroad by 
households.

scenario 1: Represents the behavior of the economy when it remains on 
trend (that is, benchmark) for a year, or any macroeconomic projection 
for a particular year.

scenario 2: Represents how the economy would react if there is a macroeco-
nomic shock in the same year as in scenario 1, or any macroeconomic 
projection for any other year.

total employment: The sum of the total working population employed in 
different sectors.

transition matrix: Measures the absolute size of the impact of the macroeco-
nomic projection among households, which, in some cases, is large 
enough to shift them to a lower or higher income decile, or in other cases 
is relatively small so the household’s relative position does not change.
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