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Annex 1: Data description

Informality measuresA. 

Country Time 
period Source Defi nition Coverage

LATIN AMERICA

Argentina
1996-
2006

Roca et al. (2006)
Harmonized non-registered 
employment 

Gran 
Buenos 
Aires

Bolivia
1990-
1997

Key Indicators of 
the Labour Market 
database ILO 
Regional Database 
for Latin America 
and the Caribbean

All own-account workers 
(excluding professionals 
and technicians) and unpaid 
family workers, and employers 
and employees working in 
establishments with less 
than 10 persons engaged, 
depending on the available 
information.

National

Brazil
1992-
2006

Rani (2008) 
calculations based 
on data processed 
by the ILO’s 
Information System 
and Labour Analysis 
(SIAL) in Panama 
city

Informal sector includes 
enterprises with less than 
5 workers, entrepreneurs, 
own account workers or 
self-employed (excluding 
professional, managerial 
and technical workers), 
contributing family workers 
(unpaid) and domestic 
workers.

National

Chile
1990-
2006

Rani (2008) 
calculations based 
on data processed 
by the ILO’s 
Information System 
and Labour Analysis 
(SIAL) in Panama 
city

Informal sector includes 
enterprises with less than 
5 workers, entrepreneurs, 
own account workers or 
self-employed (excluding 
professional, managerial 
and technical workers), 
contributing family workers 
(unpaid) and domestic 
workers.

National
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Colombia
1992-
2004

Bustamante (2006)

Workers in small businesses 
with less than 10 employees, 
family workers without 
remuneration, domestic 
employees, self-employed 
workers except independent 
professionals.

Seven main 
cities

Costa Rica
1990-
2006

Rani (2008) 
calculations based 
on data processed 
by the ILO’s 
Information System 
and Labour Analysis 
(SIAL) in Panama 
city

Informal sector includes 
enterprises with less than 
5 workers, entrepreneurs, 
own account workers or 
self-employed (excluding 
professional, managerial 
and technical workers), 
contributing family workers 
(unpaid) and domestic 
workers.

National

Dominican 
Republic

2000-
2003

Key Indicators of 
the Labour Market 
database 
ILO Regional 
Database for Latin 
America and the 
Caribbean

All own-account workers 
(excluding professionals 
and technicians) and unpaid 
family workers, and employers 
and employees working in 
establishments with less than 
5 or 10 persons engaged, 
depending on the available 
information.

National

Ecuador
1994-
2006

Rani (2008) 
calculations based 
on data processed 
by the ILO’s 
Information System 
and Labour Analysis 
(SIAL) in Panama 
city

Informal sector includes 
enterprises with less than 
5 workers, entrepreneurs, 
own account workers or 
self-employed (excluding 
professional, managerial 
and technical workers), 
contributing family workers 
(unpaid) and domestic 
workers.

Urban

Honduras
1990-
2006

Rani (2008) 
calculations based 
on data processed 
by the ILO’s 
Information System 
and Labour Analysis 
(SIAL) in Panama 
city

Informal sector includes 
enterprises with less than 
5 workers, entrepreneurs, 
own account workers or 
self-employed (excluding 
professional, managerial 
and technical workers), 
contributing family workers 
(unpaid) and domestic 
workers.

National
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Mexico
1995-
2006

Rani (2008) 
calculations based 
on data processed 
by the ILO’s 
Information System 
and Labour Analysis 
(SIAL) in Panama 
city

Informal sector includes 
enterprises with less than 
5 workers, entrepreneurs, 
own account workers or 
self-employed (excluding 
professional, managerial 
and technical workers), 
contributing family workers 
(unpaid) and domestic 
workers.

National

Paraguay
1995-
2006

Rani (2008) 
calculations based 
on data processed 
by the ILO’s 
Information System 
and Labour Analysis 
(SIAL) in Panama 
city

Informal sector includes 
enterprises with less than 
5 workers, entrepreneurs, 
own account workers or 
self-employed (excluding 
professional, managerial 
and technical workers), 
contributing family workers 
(unpaid) and domestic 
workers.

National

Panama
1991-
2006

Rani (2008) 
calculations based 
on data processed 
by the ILO’s 
Information System 
and Labour Analysis 
(SIAL) in Panama 
city

Informal sector includes 
enterprises with less than 
5 workers, entrepreneurs, 
own account workers or 
self-employed (excluding 
professional, managerial 
and technical workers), 
contributing family workers 
(unpaid) and domestic 
workers.

National

Uruguay
1996-
2005

Rani (2008) 
calculations based 
on data processed 
by the ILO’s 
Information System 
and Labour Analysis 
(SIAL) in Panama 
city

Informal sector includes 
enterprises with less than 
5 workers, entrepreneurs, 
own account workers or 
self-employed (excluding 
professional, managerial 
and technical workers), 
contributing family workers 
(unpaid) and domestic 
workers.

National
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Venezuela
1994-
2006

Rani (2008) 
calculations based 
on data processed 
by the ILO’s 
Information System 
and Labour Analysis 
(SIAL) in Panama 
city

Informal sector includes 
enterprises with less than 
5 workers, entrepreneurs, 
own account workers or 
self-employed (excluding 
professional, managerial 
and technical workers), 
contributing family workers 
(unpaid) and domestic 
workers.

National

ASIA

China
1990, 
2003

Ghose et al. (2008)

Informal is taken as the 
difference between formal 
employment and the labour 
force.
Formal employment includes 
employment in state-owned 
enterprises, in collectively 
owned enterprises and 
in private large-scale 
enterprises.

National

India

1993-4, 
1999-
2000, 
2003-4

Rani (2008)

Informal sector includes 
enterprises with less than 
fi ve workers, entrepreneurs, 
own-account workers or 
self-employed (excluding 
professional, managerial 
and technical workers), 
contributing family workers 
(unpaid) and domestic 
workers

National

Indonesia
1990-
2003

Sakernas as cited 
by  Sugiyarto et al. 
(2006)

Sakernas National Labour 
Force Survey Indonesia 
classifi es workers 
employment status into 
employers, employees, self-
employed and unpaid family 
workers.
In Indonesia informality is 
defi ned as self employed and 
unpaid family workers.

Urban

Pakistan
1992, 
1997,
2000

Key Indicators of 
the Labour Market 
database

Households in unincorporated 
enterprises owned by own-
account workers; households 
in unincorporated enterprises 
owned by employers with less 
than 10 persons.

Urban
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Sri Lanka
1990-
2003

Ghose et al. (2008)

Employment in the formal 
segment is taken as the 
sum of wage employment in 
the public sector and wage 
employment in those private 
sector establishments that 
employ at least ten wage 
workers. Informality is the 
difference.

National

Thailand
1994, 
2001

Rani (2008)

Informal is taken as the 
difference from formal 
employment.
Formal: enterprises with more 
than 5 workers and those in 
public administration.

National

AFRICA

Botswana
1994, 
2001

Rani (2008)

Informal is taken as the 
difference between formal 
employment and the labour 
force.
Formal enterprises include 
those with more than 15 
workers and those in public 
administration.

National

Cameroon
1993-
2005

Enquête sur 
l’emploi informel au 
Cameroun (EESI)
Institut National de 
la Statistique

Informality is measured on 
the basis of unregistered 
production units and those 
that do not keep books 
formally.

National

Egypt
1988, 
1998, 
2006

El Mahdi and 
Rashed (2007)

Private non-agricultural wage-
workers as a share of non-
agricultural wage workers.

National

Ethiopia
2000, 
2003-
2005

Statistical Bulletin 
from  Central 
Statistical Agency

Number of answers to: a) 
has ten or more workers, b) 
is keeping book of account 
that show monthly income 
statement and balance sheet 
and c) is licensed.

Selected 
urban 
centres

Ghana 1998

Standardized Survey 
Bulletin based on 
surveys conducted 
by African National 
Statistical Offi ces. 
World Bank African 
Region

Informal sector employment: 
own account workers, unpaid 
family workers who work for 
at least 7 hours per day, and 
employers and employees in 
small establishments (less 
than fi ve workers)

National
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Kenya 1997

Standardized Survey 
Bulletin based on 
surveys conducted 
by African National 
Statistical Offi ces. 
World Bank African 
Region

Informal sector employment: 
own account workers, unpaid 
family workers who work for 
at least 7 hours per day, and 
employers and employees in 
small establishments (less 
than fi ve workers)

National

Malawi 1998

Standardized Survey 
Bulletin based on 
surveys conducted 
by African National 
Statistical Offi ces. 
World Bank African 
Region

Informal sector employment: 
own account workers, unpaid 
family workers who work for 
at least 7 hours per day, and 
employers and employees in 
small establishments (less 
than fi ve workers)

National

South 
Africa 

1997-
2006

Essop and Yu 
(2008)

October Household Survey, 
conducted annually by SSA 
from 1994 to 1999, consisting 
of those businesses that 
are unregistered and do not 
have a value added tax (VAT) 
number.
A cautionary note is that 
the 1995 OHS did not ask 
respondents whether their 
employers were registered, 
thus undercounting the 
informal sector in this year.
From 1999 on, self-
declaration was given 
preference over VAT 
registration as the defi ning 
characteristic, i.e. respondents 
were specifi cally asked if they 
considered themselves part of 
the informal economy.

National

Tanzania
1990, 
1995

Key Indicators of 
the Labour Market 
database

Employment in enterprises 
with less than 5 employees.

Urban

Zambia 1998

Standardized survey 
bulletin based on 
surveys conducted 
by African National 
Statistical Offi ces. 
World Bank African 
Region

Informal sector employment 
includes own-account 
workers, unpaid family 
workers who work for  more 
than seven hours per day, and 
employers and employees in 
small establishments (less 
than fi ve workers)

National
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Zimbabwe
1990, 
2002

Rani (2008)

Informal is taken as the 
difference from formal 
employment.
Formal enterprises are those 
with more than 5 workers and 
those in public administration.

National

Economic and social indicators used in the empirical B. 
analysis

The table below summaries the variables, their defi nitions and their source as used in 
the empirical analysis of Chapter 6 and in the following Annex 2.

Variable Defi nition Source

GDP per capita 
(level)

Gross Domestic Product per capita in 
constant US$ 2000 prices

World Bank, World Development 
Indicators (2009)

GDP growth Annual real GDP growth rate
World Bank, World Development 
Indicators (2009)

Population growth
Annual rate of change in population 
size

World Bank, World Development 
Indicators (2009)

Working-age 
population

Working-age population (15-
64 years) in percentage of total 
population

World Bank, World Development 
Indicators (2009)

Trade 
diversifi cation

Diversifi cation index of exports and 
imports of countries and country 
groups

UNCTAD, 2009

Trade 
concentration

Concentration index of exports and 
imports of countries and country 
groups

UNCTAD, 2009

Traded share of 
manufacturing 
goods

Sum of manufacturing exports and 
imports as a share of GDP

World Bank, World Development 
Indicators (2009)

Trade openness
Sum of exports and imports as a 
share of GDP

International Monetary Fund, 
World Economic Outlook, 2007, 
chapter 4

KOF Globalization 
indicator

Index (0-100) of a weighted average 
of the indicators on “Economic 
fl ows”, “Trade restrictions”, “Personal 
contacts” and “Information fl ows”

Dreher et al. (2008)
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Economic fl ows

Index (0-100) representing a 
weighted average of trade, foreign 
direct investment, portfolio 
investment and income payments to 
foreign nationals

Dreher et al. (2008)

Trade-weighted 
tariffs

Average of the effective rate (tariff 
revenue over import value) and the 
average unweighted tariff rates

International Monetary Fund, 
World Economic Outlook, 2007, 
chapter 4

Most-favoured 
nation (MFN) rate

Applied MFN average duty CAMAD, 2009

Most-favoured 
nation rate 
(manufacturing)

Applied MFN average duty 
(manufacturing)

CAMAD, 2009

Trade restrictions

Index (0-100) representing a 
weighted average of hidden import 
barriers, mean tariff rate, taxes 
on international trade and capital 
account restrictions. The indicator 
moves from most to least restrictive.

Dreher et al. (2008)

Trade reforms
Annual percentage change of the 
trade restrictions indicator

Own calculation based on 
Druker et al. (2008)

Revenue from 
trade taxes

Index on the basis of amount of taxes 
on international trade as a share of 
exports and imports. The formula 
used to calculate the ratings for this 
sub-component was: (Vmax − Vi) / 
(Vmax − Vmin) multiplied by 10. Vi 
represents the revenue derived from 
taxes on international trade as a 
share of the trade sector. The values 
for Vmin and Vmax were set at zero and 
15%, respectively

Fraser Institute, Economic 
Freedom of the World (2008)

Export taxation

Index on the basis of the amount 
of taxes on international trade as a 
share of exports and imports. The 
formula used to calculate the ratings 
for this sub-component was: 
(Vmax − Vi) / (Vmax − Vmin) multiplied by 
10. Vi represents the revenue derived 
from taxes on international trade as a 
share of the trade sector. The values 
for Vmin and Vmax were set at zero and 
15%, respectively

Fraser Institute, Economic 
Freedom of the World (2008)
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Foreign direct 
investment 
liabilities

Infl ows of foreign direct investment as 
a share of GDP

International Monetary Fund, 
World Economic Outlook, 2007, 
chapter 4

Personal contacts

Index (0-100) of a weighted average 
of the indicators on “outgoing 
telephone traffi c”, “transfers (as a 
percentage of GDP)”, “international 
tourism”, “foreign population (as a  
percentage of total population)” and 
“international letters (per capita)”

Dreher et al. (2008)

Information fl ows

Index (0-100) of a weighted average 
of the indicators on “internet hosts 
(per 1000 people)”, “internet users 
(per 1000 people)”, “cable television 
(per 1000 people)”, “trade in 
newspapers (percent of GDP)” amd 
“radios (per 1000 people)”

Dreher et al. (2008)

Geographical 
distance

Trade-weighted geographical 
distance of a country with respect to 
its trading partners

International Monetary Fund, 
World Economic Outlook, 2007, 
chapter 4

Government 
spending

Index on the basis of general 
government consumption spending 
as a percentage of total consumption. 
The rating for this component is equal 
to: (Vmax − Vi) / (Vmax − Vmin) multiplied 
by 10. The Vi is the country’s actual 
government consumption as a 
proportion of total consumption, while 
the Vmax and Vmin were set at 40 and 6, 
respectively

Fraser Institute, Economic 
Freedom of the World (2008)

Top marginal tax 
rates

Index on the basis of marginal income 
tax rates at the highest income 
braket. Countries with higher marginal 
tax rates that take effect at lower 
income thresholds received higher 
ratings

Fraser Institute, Economic 
Freedom of the World (2008)

Tax revenues
Index on the basis of general 
government tax revenues as a share 
of GDP

Fraser Institute, Economic 
Freedom of the World (2008)
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Transfers and 
subsidies

Index on the basis of general 
government transfers and subsidies 
as a share of GDP. The rating for 
this index is equal to: (Vmax − Vi) / 
(Vmax − Vmin) multiplied by 10. The Vi 
is the country’s ratio of transfers and 
subsidies to GDP, while the Vmax and 
Vmin values are set at 37.2 and 0.5, 
respectively

Fraser Institute, Economic 
Freedom of the World (2008)

Rule of law

Index (-2.5 to 2.5) capturing 
perceptions of the extent to which 
agents have confi dence in and 
abide by the rules of society, and 
in particular the quality of contract 
enforcement, property rights, the 
police, and the courts, as well as the 
likelihood of crime and violence

Kaufmann et al. (2009)

Corruption

Index (-2.5 to 2.5) capturing 
perceptions of the extent to which 
public power is exercised for private 
gain, including both petty and grand 
forms of corruption, as well as state 
capture by private interests

Kaufmann et al. (2009)

Government 
accountability

Index (-2.5 to 2.5) capturing 
perceptions of the extent to which 
a country’s citizens are able to 
participate in selecting their 
government, as well as freedom of 
expression, freedom of association, 
and a free media

Kaufmann et al. (2009)

Costs of start-ups

Index on the basis of amount of time 
and money it takes to start a new 
limited liability business. Countries 
where it takes longer or is more costly 
to start a new business are given 
lower ratings.

World Bank, Doing Business 
and Fraser Institute, Economic 
Freedom of the World (2008)

Product market 
regulation

Index on the basis of an (unweighted) 
average of the sub-indices on “costs 
of start-ups”, “price controls” and 
“administrative burden”

Fraser Institute, Economic 
Freedom of the World (2008)

Price controls

Index on the basis of the extent 
to which price setting in sectors 
is subject to controls or marketing 
boards

Fraser Institute, Economic 
Freedom of the World (2008)
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Administrative 
burden

Index on the basis of responses 
to the Global Competitiveness 
Report’s question: “Complying with 
administrative requirements (permits, 
regulations, reporting) issued by the 
government in your country is (1 = 
burdensome,
7 = not burdensome)” 

World Economic Forum, Global 
Competitiveness Report and 
Fraser Institute, Economic 
Freedom of the World (2008)

Minimum wages

Index on the basis of the ratio of 
mandated minimum wages to average 
value added per worker. Countries 
with higher mandated minimum 
wages relative to average value 
added per worker are given lower 
ratings. The formula used to calculate 
the zero-to-10 ratings for this sub-
component was: (Vmax − Vi) / (Vmax 
− Vmin) multiplied by 10. Vi represents 
the ratio between minimum wage and 
average value added per worker. The 
values for Vmax and Vmin were set at 
79% (1.5 standard deviations above 
average) and 0%, respectively

Fraser Institute, Economic 
Freedom of the World (2008)

Centralization of 
wage bargaining

Index on the basis of responses to 
the Global Competitiveness Report’s 
question: “Wages in your country 
are set by a centralized bargaining 
process (= 1) or up to each individual 
company (= 7)”

World Economic Forum, Global 
Competitiveness Report and 
Fraser Institute, Economic 
Freedom of the World (2008)

Educational 
achievement

Percentage of secondary school 
attainment in total population (15 
years and above)

Barro and Lee  (2000) 
extrapolated after 2000.
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Annex 2: Technical details to the empirical analysis

This technical annex offers further details to the empirical analysis presented in 
Chapter 6. In particular, it discusses the methodology used to produce the different 
charts, describes the variables, presents the detailed regression results underlying 
Figures 6.1 to 6.3 and carries out some robustness checks.

Methodological considerationsA. 

The empirical analysis of this study is based on a panel data approach, making use 
simultaneously of the variation of informality rates between and within countries. 
Given the short time span over which our data run (at most 16 years), analysing 
countries individually would have only been possible for a very limited number 
of them. On the other hand, the differences in defi nitions of informality between 
countries does not allow to pool the data. Applying panel data estimators, we make 
the assumption that variations of informality rates within countries over time are not 
affected by the underlying type of defi nition. All specifi cations contain country fi xed 
effects, for some specifi cations also time dummies have been included. The general 
specifi cation of the estimated equations writes as:

itititiit ZXY εγβα +++=

where 𝛆it is i.i.d. In those equations where Yit represents the incidence of informal 
employment, both the rate of informal employment over total employment and the 
logit-transformed rate have been used (not reported). Explanatory variables are 
split into variables of interest for the purposes of this study, Xit, control variables, Zit, 
and country fi xed effects αi. Notably, the latter catch any level differences across 
countries related to the variations in the defi nition of informal employment.

Due to the highly persistent nature of informality rates within countries – confi rmed 
by various (panel) auto-correlation tests of our data (not reported) – standard least-
square estimators cannot be applied as they would yield biased and/or over-optimistic 
results. To control for auto-correlation, our preferred estimator has been generalised 
least squares, controlling in addition for heteroscedasticity and – depending on the 
model specifi cation – for sample-wide or panel-specifi c auto-correlation. Depending 
on the specifi cation used, also panel-corrected Prais-Winston estimators have been 
used. Typically, the choice between one or the other has been based on the number 
of observations and the goodness of fi t.

Many of the explanatory variables suffer from limited time-variability, in particular 
regarding the relatively short time period under consideration. Typically, policy 
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variables such as labour and product market regulation but also certain trade reform 
indicators that restrict the sample substantially due to limited availability, show 
very little variation within panels in comparison to variation between panels. In a 
standard panel regression controlling for fi xed effects, such variables can become 
indistinguishable from country-specifi c effects. In an alternative specifi cation, we, 
therefore, also control for limited time variability, applying a vector decomposition of 
the country fi xed effects (Plümper and Tröger, 2007).

Detailed regression resultsB. 

Table A2.1 to A2.3 present the main regression results underlying the discussion in 
Chapter 6. Table A2.1 presents the economic determinants of informal employment. A 
fi rst series of results gives the individual contributions of these determinants controlling 
for the level of economic development and – depending on the specifi cation – the 
(relative) size of the working-age population. Equations 16-18 give fuller specifi cations, 
analysing the extent to which different determinants are collinear. Equation 18 is the 
specifi cation used for the contribution Figure 6.1.

As can be seen from Table A2.1, all analysed factors enter the different specifi cations 
in a statistically signifi cant way and with the expected sign. Including different factors 
simultaneously does not alter the sign or the size of the coeffi cient. In particular, trade 
openness and the indicator for trade reforms enter simultaneously and signifi cantly 
in equations 16-18, an indication for the fact that the two measures possibly act 
at different time scales with respect to the incidence of informal employment. In 
particular, it may be conjectured that the negative association between trade 
openness and informal employment represents a long-term relation whereas 
the positive association between trade reforms and informal employment (i.e. the 
negative correlation between trade restrictions and the incidence of informality in 
Table A2.1) represents a short-term link. Partly, this distinction can be justifi ed by 
the fact that within our country sample, the variation of the trade openness measure 
is larger between countries than over time within countries whereas the opposite 
applies for the indicator of trade reforms/restrictiveness. To control for the possibility 
of an endogeneity bias between trade openness and informality, equations (2), (9) 
and (18) also display specifi cations with the lagged trade openness indicator, leading 
to results not sensibly different from the other specifi cations.

Table A2.2 deepens the empirical analysis by integrating various policy determinants 
into the regression equation. In particular, government activity related to taxation and 
regulation is being considered in the following specifi cations. Equations 16-19 display 
more elaborate specifi cations, where equation 19 has been used for the contribution 
Figure 6.2. A differentiation has again been made between contemporaneous 
and lagged measures of trade openness. Moreover, trade restrictions have been 
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differentiated from trade reforms (i.e. the annual change of trade restriction 
measures). Overall, the different specifi cations give a consistent picture even when 
considering alternative measures for similar types of policy interventions (e.g. the 
four indicators relating to “costs of start-ups”, “product market regulation”, “price 
controls”, “administrative burden”).

In order to test the impact of informality on different economic and social outcome 
indicators, Table A2.3 performs several estimations to assess the association 
between the incidence of informal employment and output growth, employment 
growth, inequality and trade concentration.

Robustness checksC. 

To understand the extent to which our results are driven by certain characteristics of 
our data, we apply three robustness checks:

First, we run our preferred specifi cation as a dummy-variables quantile regression,  
applying the same specifi cation to different quantiles regarding the incidence of 
informal employment in our country sample. This will allow us to see whether certain 
variables are particularly effective for countries at particular levels of informality.

Second, we assess to what extent possible endogeneity between trade openness  
and informality affects our results by estimating different models carrying out system-
GMM estimations.

Finally, we aim at directly identifying outliers that might drive our results. Here, we  
use particular statistical measures that could indicate specifi c points in our sample 
that are likely to drive the regressions and should therefore be eliminated.

Quantile regressions1. 

Quantile regressions allow to assess the extent to which countries with particular 
characteristics in our sample are dominating the results. In particular, we are 
interested in understanding to what extent the incidence of informal employment 
plays a role in explaining the impact of the different economic and policy factors that 
we have identifi ed above. In Figure A2.1, four different factors are retained and their 
impact is presented depending on the quantile of informal employment at which their 
effect is assessed.

The relatively small sample size and the nature of our data (panel data instead of 
either time series or cross-section) precludes a more elaborate specifi cation. Instead, 
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the four different factors have been assessed individually, including only very few 
additional control variables. In addition, country and time dummies have been used 
to control for country characteristics and common shocks. Despite these limitations, 
Figure A2.1 displays some noteworthy results. In particular, the four charts confi rm 
that the different factors do not excercise the same effect regardless of the quantile at 
which they are applied. For example, the informality-reducing effect of trade openness 
is strongest at intermediate levels of informality rates but seem to be statistically only 
weakly or not signifi cant in countries with either high or low informality rates. For 
other variables, such as foreign direct investments the coeffi cient remains statistically 
signifi cant throughout the entire sample but the absolute size of the coeffi cient 
changes depending on the incidence of informality in a particular country.

These results further confi rm the complexity of informal employment that is diffi cult 
to be properly taken into account at an aggregate level as the one used in this study. 
Clearly, further research is needed to better understand the country characteristics 
and their role in the transmission of different factors on the size of the informal 
economy. Moreover, these results caution against a generalization of the results of 
our empirical analysis for countries not included in our sample.

System-GMM2. 

Panel estimators as the ones used for the results in this study cannot account for 
possible endogeneity between (de facto and de jure) trade openness and informality 
measures. As argued in the previous chapters, the size of the informal economy 
is by itself a likely factor in determining a country’s success in international trade. 
This reverse effect is potentially a source of bias in the estimated coeffi cients, in 
particular in Table A2.1 and A2.2. In the estimated equations for Figures 6.1 and 6.2, 
therefore, the lagged value for trade openness has been retained as a fi rst approach 
to address this issue. However, due to the highly persistent nature of the our trade 
openness measure, this may not be suffi cient to address such an endogeneity bias.

As an alternative approach to address this bias, we implement the Arellano-Bond 
system GMM estimator that uses lagged values for all variables as instruments. In 
the specifi cations reported in the following table we concentrate on the de facto and 
de jure trade openness measure as the two most likely variables in our sample to 
suffer from an endogeneity bias. As suggested by these results, the estimated sign 
of the association between de facto trade openness and the incidence of informal 
employment continues to be signifi cantly negative while the sign of the association 
between trade reforms (i.e. changes in de jure trade openness) continues to be 
signifi cantly positive. More fundamentally, the absolute size of the coeffi cient is 
almost identical to the estimated coeffi cient in similar specifi cations in Table A2.1. 
Direct tests confi rm that the endogeneity bias, if it exists at all, is likely to be very 
small and not affecting the sign of the estimated relationship.
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Figure A2.1 Selected quantile regressions

Note: The fi gure presents the results from quantile regressions using bootstrapped 
standard errors. The coeffi cients with their lower/upper bounds for the measures of 
trade openness, trade restrictiveness, the KOF globalization indicator and foreign direct 
investment liabilities are estimated using equations (1), (8), (15) and (11) in Table A2.1. 
Coeffi cients are displayed for the 15% to the 90% decile of informal employment for 
each specifi cation. Upper and lower bounds are calculated on the basis of +/- 1 standard 
deviation of the estimated coeffi cient.

Source: Authors’ calculations.
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Table A2.4: System GMM estimations

(1) (2) (3) (4) (5) (6)
0.68*** 0.54*** 0.47*** 0.57*** 0.54*** 0.47***
(0.10) (0.09) (9.2e-2) (0.10) (0.09) (0.10)

-1.4e-3*** -2.2e-3*** -1.7e-3*** -2.0e-3*** -1.3e-3*** -0.17e-3***
(4.8e-4) (5.1e-4) (5.4e-4) (6.2e-4) (5.0e-4) (5.1e-4)

0.63*** 0.69**)03.0()81.0(
-2.8e-2** -3.3e-2** -3.2e-2**
(1.4e-2) (1.3e-2) (1.4e-2)

4.97*** 5.76***
(1.92) (1.88)

0.12*** 4.5e-2*
(1.8e-2) (2.6e-2)

Observations 152 152 160 128 51 51
Number of countries 17 17 18 16 13 13

Sagan test for over-
identification (P-value) 0.84 0.77 0.26 0.65 0.70 0.75

Trade openness

Foreign direct 
investment

Trade reforms

Informality (t-1)

GDP per capita 
(levels)
Working-age 
population size

Dependent variable: Incidence of informal employment

Note: The table displays the result from system-GMM estimations of selected specifi cations 
taken from Tables A2.1 and A2.2. The coeffi cient on trade reforms refers to an index related 
to the variable “annual percentage change of most-favoured nation rates”; higher value of this 
index indicate more pronounced declines in most-favoured nation rates (corresponding to 
equation (8) in Table A2.1).

Source: Authors’ calculations
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Infl uential observations3. 

Empirical models with a limited number of observations and small sample sizes either 
regarding the country or the time dimensions such as ours are potentially affected by 
infl uential observations (outliers) that might bias the regression results. Specifi cally, 
in aggregate specifi cations such as ours, this may arise due to measurement errors 
or omitted variables. In order to assess the extent to which the results are being 
affected or even rendered statistically insignifi cant by such infl uential observations, 
we identify a possible (small) number of them and re-run the estimations on the basis 
of the reduced sample. 

One possibility to (automatically) identify infl uential observations makes use of the 
studentised residual of each observation, which corresponds to the t-statistics of a 
dummy variable for this particular observation that has been added to the original 
estimated equation. Although appealing and quite intuitive, this statistics tends to 
eliminate observations with large residual but low leverage that do not infl uence the 
estimated coeffi cient very much (that is in the case where the dummy variable is 
orthogonal to the other regressors), biasing upwards goodness-of-fi t statistics. Other 
more complex indicators are based on the notion of an infl uence curve. The infl uence 
curve assesses the asymptotic marginal effect on the coeffi cient estimates of adding 
a specifi c observation, on the basis of the original model. For our purposes, we use 
two indicators, the Welsch-Kuh distance (identifi ed as “Dfi ts” in the tables below) 
and the Welsch distance (identifi ed as “Welsch”), that try to approximate empirically 
the infl uence curve and detect infl uential observations (Chatterjee and Hadi, 1988). 
Usually, the Welsch distance has been preferred over the Welsch-Kuh distance in 
removing infl uential observations due to the fact that fewer observations needed 
to be dropped. Occasionally, however, the latter was retained when the statistical 
signifi cance of the estimated model was less affected.

The results of controlling for the outliers thus identifi ed are presented in Tables A2.5 
– A2.7. As can be seen from these three tables, in most specifi cations, the estimated 
coeffi cients remain signifi cant and the sign unchanged. In particular, the specifi cations 
retained for the contributions Figures 6.1 to 6.3 remain almost identical, including as 
regards the absolute size of the estimated coeffi cient. It should be noted that in 
most cases, only very few observations have been removed as infl uential (typically 
less than 10 per cent). Due to the limited overall sample size, however, removing 
these infl uential observations proved suffi cient in a few cases to affect the statistical 
signifi cance of the estimated model. 
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