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This paper presents a newly collected database on industry wages. The underlying data are micro data-
sets collected through nationally representative household surveys which are mostly conducted by
national statistical agencies. In comparison with wage measures based on macroeconomic data sour-
ces, we find that industry wages based on micro survey data are more reliable. Furthermore, data from
nationally representative micro surveys are becoming increasingly available, thus allowing for better
coverage, especially of low-income countries. The database provides a reliable source of data for
research on inter-industry wage structures and gender wage differentials, across countries and over
time. It may also serve as a basis for further research on the determinants and implications of inter-
industry and gender wage variations.
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1. INTRODUCTION

This paper presents a newly collected database of industry wages for a large
number of countries between the late 1980s and 2014. The main sources of this
database are micro surveys. To the best of our knowledge, this is the first attempt
to combine a diverse, scattered pool of survey data—which have been available
for a large number of countries over the last two decades—into a unified data-
base. As more data on micro surveys are being made available online through
national data archives as well as cross-country databases, this database will be
updated and expanded regularly in the future. The most recent version of the
database can be downloaded online at https://microsurveydata.blogspot.com/.

*Correspondence to: Le Van Ha, Faculty of Finance and Banking, Ton Duc Thang University,
Ho Chi Minh City, Vietnam (levanha@tdt.edu.vn).
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Industry wages in this paper are defined as the mean nominal wages and sal-
aries of all employees working in an industry. We determine wages for each of the
one-digit level industries classified by the International Standard Industrial Clas-
sification of All Economic Activities, Revision 3 and 4 (ISIC-3 and ISIC-4). Dif-
ferent from the International Standard Classification of Occupations (ISCO),
which classifies workers according to the skill content of their jobs, the ISIC
describes the type of goods or services produced by the industry in which a person
works.

Although survey data are far from perfect and may contain systematic
(next to random) errors, validation studies have found that mean wages from
a survey are unbiased estimates of the true figures, i.e. the average wages in
the population (Bound er al., 2001)." The advantage of micro data is not
only more accuracy but also better coverage. Data at the macro level on
wages and employment are not available for many developing countries. If
macro data are available, one may question how reliable macro-based esti-
mates of average wages are. While the wage bill from national accounts data
has been found to be unreliable in some countries (Bloem er al., 1998), it is
in particular the measurement of employment that has been proven to be
notoriously difficult in any country. This is due to the presence of part time,
part year and casual workers (Heller and Tait, 1984; Schiavo-Campo et al.,
1997; Lamo et al., 2012). In some countries, ghost workers pose a substantial
problem on measuring employment at the aggregate level (Clements et al.,
2010). Therefore, little can be said about the reliability government wages
imputed by dividing the total recorded wage bill by total recorded employ-
ment. They may be unbiased, but they may also be seriously biased upward
or downward, depending on the magnitude of the errors in the data for the
wage bill and employment. Micro survey data, therefore, present a solution to
facilitate academic research involving wages at the industry level.

As such, this dataset enables us to better understand the variation of
wages across industries (i.e. inter-industry wages), both between and within
countries. It will also provide a more reliable source of data to support empir-
ical research on the determinants of such variations as well as their implica-
tions for other aspects of the economy. Micro survey data play an
increasingly important role in social science research as well as policy analy-
ses. However, most studies focus on analyzing wage data from surveys at the
individual level while the potential of using survey data to study economic
issues related to wages at a more aggregate level, such as industry sectors or
the government sector, is still largely neglected.

Virtually all countries have conducted surveys on income and work in one
form or another. Some countries, such as the U.S., Sweden and Argentina,

'Survey data may suffer from the problem of under-representativeness, especially when the sur-
veys are conducted by individuals and institutions with limited resources. However, the surveys
employed in our research are the results of national level institutions which are mandated to collect as
comprehensive as possible surveys to support the policy-making process. In many developing coun-
tries, the surveys are conducted under the technical assistance of international institutions such as the
World Bank or the International Labor Organization. There is therefore, a reason to believe that the
problem of representativeness is dealt with in an appropriate manner.

© 2016 International Association for Research in Income and Wealth



Review of Income and Wealth, Series 64, Number 1, March 2018

maintain very long series of surveys with comprehensive data on income and
work starting in the 1970s or even earlier. Other countries, such as Vietnam, Alba-
nia and Uganda, have only recently made household surveys a source of informa-
tion for policy analysis thanks to the financial and technical support from
international organizations. The results of such surveys are often made available
via the World Bank or the International Labor Organization. Many countries
offer free access to the original micro datasets for academic research via their own
national data archives or international micro databases, such as the World Bank
Living Standard Measurement Study or the Luxembourg Income Study.

Most countries nowadays have an online national data archive, and an
increasing number of them allow free and instant access to their data after some
simple registration. This availability enables us to build a database on industry
wages across countries and over time. Our dataset was collected from 10 different
international databases and a number of national data archives. The final data-
base is a panel which consists of 1,834 per country/per year observations from
143 countries. On average, there are almost 12.8 observations per country, but the
number of observations varies across countries.

The paper will proceed as follows. Section 2 presents the methodology to
compute industry wages. Section 3 documents the data sources and the statistical
operations applied to the data. Section 4 presents some detailed information
about the database. Section 5 employs 101 micro survey datasets from 20 OECD
countries to compare industry wages obtained from macro data and micro data.
Section 6 gives some suggestions on how the database could be used and Section
7 concludes.

2. METHODOLOGY
2.1. ISIC classification

The ISIC system was introduced in 1958 by the United Nations (UN). Since
then, it has been revised several times to meet the changes in industrial structure
as well as the introduction of new economic activities. The first revision took
place in 1968 (ISIC 2), the second revision was in 1989 (ISIC 3), and the latest
revision (ISIC 4) was in 2008. Most micro survey data available by 2015 still fol-
low the ISIC 3 classification. Some countries have employed the ISIC 4 classifica-
tion, but parallel information based on ISIC 3 is often provided. The data prior
to the 1990s, which mostly follow the ISIC 2 classification, are difficult to obtain
and are incompatible with the data classified according to ISIC 3. For this reason,
we focus on the late 1980s-2014 period.

Appendix A presents the ISIC 3 industrial structure. It is worth noting that
the ISIC 3 system includes four levels of industries, from one-digit to four-digit.
The larger the number of digits is, the more refined the industries are. UN mem-
ber countries often adapt the ISIC system into their own local version such as the
Nomenclature of Economic Activities (NACE) in Europe, the Vietnam Standard
Industrial Classification (VSIC) in Vietnam, or the Industrial Classification for
National Economic Activities (ICNEA) in China. At the one- and two-digit lev-
els, the name of the industries is consistent across countries. However, the names
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of the three-digit and four-digit level industries are more country-specific in order
to describe more precisely the products of the corresponding economic activities.

Survey data from different countries vary. Some countries only report infor-
mation at the one-digit level, while others collect data up to the four-digit level.
We chose to present industry wages at the one-digit level for two reasons. First,
focusing on the first level will ensure that the resulting data are more reliable.
There are 17 one-digit, 60 two-digit, 159 three-digit, and 298 four-digit ISIC 3
industries. For some countries, however, the sample contains only about 1,000
surveyed individuals for which complete information on industry of work and
wages is available. Extending the number of industries would then imply that
some industries only have a few sampled individuals. A sample that is too small
will result in estimated average wages that are unreliable. Second, many data at
our disposal only contain information up to the ISIC 3 one-digit level, so that
focusing on higher ISIC levels will lead to a significant reduction in the number of
countries in the database.

Appendix B presents the ISIC 4 classification and its correspondence with
the ISIC 3 system. Instead of 17 one-digit industries, the ISIC 4 consists of 21
industries, of which 10 industries are consistent with the ISIC 3 classification.
These are: mining (C); manufacturing (D); construction (F); hotel and restaurants
(H); financial intermediation (J); public administration (L); education (M); health
(N); household activities (P); and extra-territorial activities (Q). Two ISIC 3 one-
digit industries—agriculture and forestry (A) and fishing (B)—are combined into
one ISIC 4 industry (named agriculture, forestry and fishing). The five remaining
ISIC 3 industries are combined and reclassified into 10 ISIC 4 industries to reflect
the introduction and development of new economic activities such as research,
computer science and telecommunication.

As future waves of surveys will increasingly rely on the ISIC 4 system, we will
present one time series for industries which are the same in ISIC 3 and ISIC 4.
For the newly introduced and reclassified ISIC 4 industries, the data will only be
available from 2008 onwards.

2.2. Wage concepts

The most comprehensive wage concept is wages and salaries defined in the
2008 System of National Accounts (SNA 2008, see United Nations et al., 2009).
Wages and salaries include basic wages and salaries, overtime payment, and regu-
lar and irregular bonuses. Wages and salaries also include social contributions,
income taxes, etc., payable to the employee (even if they are actually withheld by
the employer for administrative convenience or other reasons and paid directly to
social insurance schemes, tax authorities, etc., on behalf of the employee). Wages
and salaries may be paid in various ways, including goods or services provided to
the employees as remuneration in kind instead of, or in addition to, remuneration
in cash (SNA 2008).

In the ideal case, a dataset of industry wages should employ the same con-
cept of wages and salaries. However, the concept of wages and salaries used in
surveys varies from one country to the other. Some countries report gross salary/
pay, while others collect data on wages and salaries after taxes and social
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contributions. Even for the same country, the concept of wages used in different
surveys can differ over time, because surveys are reviewed periodically and
changes in the questions on income may occur in subsequent rounds.

Given this situation, we did not seek a common definition of wages in our
database. Instead, we retain the concepts of wages used in each underlying survey.
As a result, the industry wages reported in our database vary across countries and
sometimes over time as well. A variable named WAGE_CONCEPT is included in
the database to outline the concept of wages and salaries used in a particular
survey.

Comparing industry wages across countries may not be appropriate when
the wage concepts used in the underlying surveys differ from each other. Similarly,
the trend analysis of industry wages series may be disrupted if the wage concept
within a country changes from one year to the other. However, the differences in
wage concepts used will be less of a problem in studies that focus on relative dif-
ferences in wages and salaries across sectors. This is because the wage concepts
have always been applied consistently to all sectors within one survey. If compo-
nents of wages and income tax policies do not differ across industries, the relative
position of industries will not depend on the use of a particular wage concept.

2.3. Time basis

Time basis refers to the reference period of the wages and salaries (e.g. dol-
lars per year or per hour). Similar to the wages and salaries concept used, also the
time basis varies between and within countries. Within the pool of original micro
datasets that we have collected, eight different time bases have been used, namely
yearly, 6 monthly, 3 monthly, monthly, fortnightly, weekly, daily and hourly. The
time basis may even vary within one survey. If that is the case, we convert the
reported income into the most commonly used time basis in the respective survey
and report the wages according to that basis. The variable TIME_CONCEPT in
the database provides the time basis for the reported wages and salaries.

Most surveys provide information on weekly hours worked. To create a mea-
sure consistent in terms of time coverage, we also compute annual wages by multi-
plying the reported wages by 52 or 12 if they are weekly or monthly, respectively.
In case a country reports only hourly wages, the annual figure is computed using
the data on hours worked. For example, if an individual works 38 hours per week
and receives an hourly payment P, his/her annual wages are computed as
the hourly payment times the number of hours worked per week times 52, i.e.
PX number of hours workedx52. The hourly wages take differences in working
hours across individuals into account. However, survey data on hourly wages are
less accurate than data on weekly, monthly and yearly wages (Bound et al., 2001).
For that reason, we choose to present the annual wages across countries, next to
the original measure in the survey.

2.4. Wages by gender

Besides producing reliable estimates, micro survey data also allows the dis-
tinction of wages by gender. Gender is readily available in almost all socio-

© 2016 International Association for Research in Income and Wealth



Review of Income and Wealth, Series 64, Number 1, March 2018

economic surveys. As a result, we present industry mean wages for female and
male workers separately, next to the mean wages for all employees.

2.5. Estimation procedures

The estimation procedures consisted of two steps. First, surveyed individuals
with a positive amount of income from the main job are classified into one of the
17 ISIC 3 (see Appendix A) or 21 ISIC 4 industries (see Appendix B). Second, the
wages of each industry are estimated as the mean reported wages from the main
job of all individuals within that industry. More specifically, the wages of industry
iin a given country at time ¢ were estimated as:

Wi= v ZLI (i< wiy)

where W, are the wages of industry i at time ¢, w;; are the reported wages of the
surveyed individual j in industry i at time ¢, n;, is the number of surveyed individu-
als in industry 7 at time ¢, and p;;; is the sampling weight of individual j in industry
i at time 7. These sampling weights are provided in each dataset to account for the
differences in sampling probability between individuals. When the sampling pro-
cess is completely random, individuals within each country will have an equal
probability of being surveyed. In that case the weight p;;=1 and the expression
reduces to W, = Z;’;’ | Wi /ni;. However, in practice, most surveys are stratified
along several dimensions and the probability of being interviewed is different
from one individual to another. The sampling weight p;; is included to account
for this difference.

3. DATA SOURCES
3.1. Original micro survey datasets

The main sources of the original survey datasets that we collected include 10
international databases together with a number of national data archives. Major
international databases used include the World Bank Living Standard Measure-
ment Study (LSMS), the European Community Household Panel (ECHP), the
European Union Statistics on Income and Living Conditions (EU-SILC), and
the Luxembourg Income Study (LIS).> National data archives are online data-
bases that offer original micro survey datasets conducted in each country and
over time, such as the Current Population Survey (CPS) from the United States.
Access to these data is often free for academic research purposes (under certain
conditions). In total, we were able to collect around 1300 original datasets
between the late 1980s and 2014, which was our starting-point.

Our database relies mainly on three types of surveys namely household sur-
veys, labor force surveys and establishment surveys. While the units of survey in

The Structure of Earnings Survey (SES) of Eurostat is conducted only every four years. In years
for which SES data are available, the EU-SILC data are also available. As EU-SILC data are available
for more years we use this source.

© 2016 International Association for Research in Income and Wealth



Review of Income and Wealth, Series 64, Number 1, March 2018

the first two types of surveys are randomly chosen individuals, the units of survey
in the third type are randomly chosen firms, i.e. the establishments. There is a
large number of studies that confirm the reliability of mean self-reported wages
(Bound et al., 2001). However, there are not many studies comparing the reliabil-
ity of wages collected in establishment surveys. In a recent publication, the Afri-
can Development Bank reports that there is some difference between the two
types of surveys but the difference is not significant (AFDB, 2012).

For some countries, the information on the industry (according to the ISIC
classification) in which respondents work is missing. Also, when the industry of
work is available, some surveys do not report data on wages or fail to distinguish
income from work and income from other sources. The accompanying manuals
and questionnaires were carefully examined to ensure that the necessary informa-
tion is correctly recorded and only surveys with data of good quality were
retained. That is, datasets without clearly defined variables on income from work
and industry of work were not processed. Datasets with only subnational cover-
age or containing too few working individuals were also omitted because the
resulting sample was unreliable.

Most datasets report data on a monthly basis. However, data on bonuses
and overtime payment as well as earnings in kind are—when available sepa-
rately—often reported on a less regular basis, such as 3, 6 or 12 months. In that
case, we converted these incomes to a monthly basis and added the resulting
income to the monthly wages to obtain the monthly earnings data. The obtained
earnings data can either be in gross terms or in net terms. The resulting earnings
figures were considered as the final reported wages and salaries of the surveyed
individuals and were used to estimate the industry wages and salaries.

In total, we processed 958 datasets from 80 countries, resulting in 760 observa-
tions. The number of datasets processed is larger than the number of per country/
year observations because some countries provide data on a quarterly or biannually
basis. For these countries, the final data in a given year is the average of the data
computed from all datasets available for that year. For example, the annual industry
wages for the UK in 2015 are the average of the mean industry wages estimated
from all the four quarterly datasets obtained from the UK Data Service database.

3.2. Secondary data on industry wages

Secondary data come from international databases that provide country data
on survey-based estimated wages for ISIC industries. These databases often aim
at a comprehensive coverage of different aspects of labor and income. Industry
wages are thus often provided together with data on the population structure, the
income distribution, and the labor share. The International Labor Organization is
the leading international institution in this respect, but also the World Bank has,
in cooperation with local institutions, created a database on income and distribu-
tion in Latin America and the Caribbean. One drawback of these databases is
their bias towards developed countries. For many countries, especially low-
income countries, wage data are not included in the ILO database even though
their household survey data are available. Another problem of using secondary
sources for data on industry wages is that some industries, especially the public
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administration industry, are often not included. Wages by gender are also not
reported in many cases.

In constructing our dataset on industry wages, we have used information
from three existing databases, namely SEDLAC, the International Labor Organ-
ization’s LABORSTA and its successor, ILOSTAT.

SEDLAC is a database that provides several socio-economic statistics for 25
Latin American and Caribbean countries. It is the result of the cooperation
between the Center for Distributional, Labor and Social Studies (CEDLAS) of
the University of La Plata and the World Bank’s Latin America and the Carib-
bean Poverty and Gender Group (LCSPP). SEDLAC provides data on mean net
monthly earnings and hourly wages based on household budget survey data.
Instead of reporting data by ISIC 3 industries, SEDLAC provide average wages
for 10 sectors. These sectors are primary activities; low-tech industries; high-tech
industries; construction; commerce; utilities and transportation; skilled services;
public administration; education and health; and domestic servants.

Appendix C shows details on the relationship between the 10 SEDLAC sectors
and the 17 ISIC 3 industries. The wages for construction (industry F in Appendix A)
can be obtained directly from the SEDLAC database. The wages for manufacturing
(industry D) can be obtained as the weighted average of the wages of the low-tech
and hi-tech sectors (the detailed formula is presented in Appendix C). Each of the
other 7 SEDLAC sectors combines some ISIC 3 one-digit industries together. We
report the wages for these sectors as they are reported in the SEDLAC database. 292
observations on wages and salaries have been collected from this database.

LABORSTA provides data on average wages for ISIC 3 industries for a large
number of countries. The ILO Department of Statistics sends questionnaires to
the corresponding government agency in each country/territory to collect data on
various labor statistics. With respect to industry wages, the corresponding agency
is requested to provide data on gross earnings by ISIC industries. When data on
average earnings is not available, data on the average wage rates is provided
instead. A detailed list of components of remuneration to be included in each
wage concept is also included in the questionnaires. When the questionnaires are
returned to the ILO, the data are checked for their consistency and made freely
available online at http://laborsta.ilo.org/(Hua, 2008). More recently, the
LABORSTA database has been replaced by ILOSTAT, which provides additional
data on earnings from 2009 to 2014. Data from ILOSTAT are classified into both
ISIC 3 and 4 industries, depending on country/year.

We included LABORSTA and ILOSTAT into our database. For the period
from the late 1980s to 2014, we were able to collect 1,313 observations from
115 countries and territories. However, the data are not evenly distributed
between countries. For some countries there is a very long data series while for
many other countries there is only one observation.

4. RESULTS
The final database includes three separate datasets corresponding to the

three data sources that have been used, namely the SEDLAC, the ILO databases
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TABLE 1
DISTRIBUTION OF THE DATABASE BY REGIONS AND BY SOURCE OF DATA

Secondary Data From

Region Final dataset Original micro-data SEDLAC and ILO
Latin America & 415 221 376
Caribbean
Central Asia 100 4 98
Middle East & North 112 29 99
Africa
East Asia & Pacific 232 36 201
Europe 787 378 666
North America 59 35 33
South Asia 14 7 7
Sub-Saharan Africa 115 50 52
Total 1834 760 1532

and the original micro datasets that we have collected. The online Appendix D
provides summary information on the data source for each country in all years
covered in the database. The website http://microsurveydata.blogspot.com/ pro-
vides the data sources used as well as the processing steps applied to get each
observation in detail.

In addition, there is a unified dataset that combines these three datasets.
Sometimes we have more than one observation for a particular country-year. In
that case we retained the entry that provides more comprehensive data, both in
terms of the number of industries covered and the wage concepts used. When two
different sources provide the same wage concept and time basis, the longer series
has been retained. For France, for example, the ECHP provides data for the aver-
age gross monthly earnings in cash for 1994-2001 and the EU-SILC for gross
yearly earnings in cash and in kind for 2003-10. At the same time, the ILO pro-
vides data on gross monthly earnings in cash for 1999-2002. So there are multiple
entries for France in 1999, 2000 and 2001. We chose to include data for France in
the 19942001 period from the ECHP because this ensures continuity of the data
series.”

As shown in Table 1, the final combined dataset consists of 1,834 observa-
tions for 143 countries and territories. For Europe we have the largest number of
observations, 787. There are 415 observations from Latin America and
Caribbean; 232 observations from East Asia and Pacific; 115 observations from
Sub-Saharan countries; 112 observations from the Middle East and North
America; 100 observations from Central Asia; 59 observations from North
America and 14 observations from South Asia. Figure 1 presents the number of
observations per year, distinguishing between OECD and non-OECD countries.*
There are less than 20 countries included in the database in the early 1990s.

3As suggested by one of the referees, we have constructed several indicators of public administra-
tion wages relative to other industries such as manufacturing and education (i.e. dividing the public
administration wages by the corresponding wages in the respective industries) for countries for which
we have several data sources. The correlation coefficients are relatively high (ranging from 0.61 to 0.7).

4A country is classified as an OECD member from the year it is admitted to the OECD. The
increase in the number of OECD countries may therefore reflect that data from more OECD countries
have become available and/or that OECD membership has increased.
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Figure 1. The number of countries included in the database by year and by OECD status

However, the number of countries increases gradually and reaches between 60—
100 countries in the 1996-2013 period. In 2014, the number of countries appears
to be smaller because of the lag in data dissemination.

There are 17 ISIC 3 and 21 ISIC 4 industries, and for each industry we report
average wages using the original time basis and average wages on an annual basis.
There is also information on annual wages for females and males in each indus-
try.” Finally, information is provided on the sample size for each observation esti-
mated based on the original micro datasets that we have obtained.®

Figure 2 shows the number of observations per country on the horizontal
axis and the number of countries on the vertical axis. The figure shows that 15
countries have only one observation, and 43 countries have 20 observations or
more. On average, there are 12.83 observations per country.

Table 2 lists the types of surveys underlying our database. More than 43 per-
cent of the data are from labor related establishment surveys’, almost 39 percent
are from household budget surveys, and about 11 percent of the data are from
labor force surveys. Less than 6 percent of the data are from other sources, such
as administrative reports, tax records and population censuses. The variable

SOURCE in the database gives details about the type of survey for each observa-
tion in the database.

5To support further research on issues relevant to industry wages, the database also provides
measures of labor share by sex and by industry and median wages by sex and by industry whenever the
data is available.

To facilitate further research, we will also add measures of income inequality; and mean and
median wages, labor share of the government sectors in the next version of the database.

"Labor related establishment surveys are conducted at the establishment level, while labor force
surveys collect information by interviewing individuals. In some countries, the labor related establish-

ment surveys exclude small firms having a number of employees below a certain threshold. The most
commonly applied threshold is five but sometimes it is 10 or 20.
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Figure 2. Number of countries by number of observations [Colour figure can be viewed at wileyon-
linelibrary.com|]

19 21

TABLE 2

TYPES OF SURVEYS

Sources of data Frequency Percent
Labor related establishment survey 789 43%
Household budget survey 711 39%
Labor force survey 193 11%
Administrative reports 48 3%
Population census 38 2%
Insurance records 34 2%
Tax records 9 0%
Total 1834 100

There is also a WORKER_COVERAGE variable to record information on
the worker coverage in our database. Four different levels of worker coverage are
used in the data, namely: total coverage; employees; salaried employees; and wage
earners. Salaried employees receive a payment that is independent of the number
of hours worked and wage earners are low-skilled workers whose wages depend
on their hours worked. Employees covers total paid employment, both by salaried
employees and by wage earners while total coverage includes employees and self-
employed people. The worker coverage in our database is consistent, which refers
to employees in most of the cases.

Table 3 presents the composition of our database with respect to the concept
of wages that is used. About 81 percent of the cases report data on a monthly
basis, out of which 53 percent refer to gross monthly earnings and 28 percent to
net monthly earnings. Earnings per year, earnings per week and earnings per hour
are the next three major categories, which account for 8 percent, 4 percent and 3
percent, respectively. Less than 3 percent of the data are based on other concepts
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TABLE 3
‘WAGE CONCEPTS

Wage Concepts Frequency Percentage
Earnings per month 965 53%
Net monthly earnings 517 28%
Earnings per year 154 8%
Earnings per week 74 4%
Earnings per hour 56 3%
Earnings per day 31 2%
Net earnings per year 13 1%
Wage rates per month 4 0%
Total 1834 100

of wages, such as monthly salary, earnings per day or wage rate per day. The vari-
able WAGE_CONCEPT in the database gives details about this issue.

The database also provides information on sex and therefore allows investi-
gating wage differentials between male and female employees. Figure 3 presents
the gender wage-gap for some industries and for the economy as a whole between
the late 1980s and 2014. Each box graph shows the distribution of the ratio
between the mean wages for men and the mean wages for women. The closer the
value of this ratio is to 1, the smaller the wage gap is. Consistent with other stud-
ies on wage inequality (Hotchkiss and Pitts, 2007; Beaudry and Lewis, 2014;),
Figure 3 shows that women earn less than men across all industries.
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Figure 3. Gender wage gap at the industry level
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5. THE PosSIBLE BIAS OF THE MACRO DATA APPROACH

As pointed out in the Introduction, using macro data may be an alter-
native for using micro data. In this section we compare micro and macro
data, focusing on government wages, to explore the reliability of macro data
in more detail. The macro data approach computes the average government
wages as the ratio of the government wage bill to total government employ-
ment. Potential biases therefore occur both in the numerator and in the
denominator. First, the government wage bill may not be recorded correctly
(or inconsistently across time and space). Many non-monetary benefits—such
as travel, housing and other allowances—can be recorded as spending under
other goods and services. In a similar fashion, payments to employees in
government projects can be recorded as capital spending and outlays for
temporary workers are in some countries classified as use of goods and serv-
ices (Clements et al., 2010). In general, a number of spending categories
should be included in the government wage bill but they are often mistak-
enly excluded (i.e. recorded somewhere else).

Second, creating government employment data that are consistent over
time and across countries is notoriously difficult. Issues to cope with include
full time versus part time workers and full year versus part year employ-
ment. Some employees work full time for the whole year but others may
work part time and only for a fraction of the year. In addition, casual
workers—who work on contingent government projects—may account for a
substantial proportion of government employment during some periods
(Klitgaard, 1989). The key problem is that there is no agreed international
standard on how to combine these different types of government employ-
ment into a single figure. An issue that applies to some developing countries
is that government employment is inflated by fictitious workers who only
exist in the books (Clements et al., 2010).

The imputed average annual government wages can thus be biased upward
or downward, depending on the precision of the statistics in a country. The
changes in annual government wages within a country may simply reflect changes
in the statistical methods employed rather than actual changes. When such mea-
surement errors are not random, empirical conclusions can be rendered
unreliable.

However, also survey data in general and survey data on wages and sal-
aries in particular suffer from measurement errors. A large body of literature
on survey data validation has been devoted to analyzing the characteristics
of errors in the reported wages (see Akee, 2011 and references cited therein).
These studies compare survey data on gross earnings with administrative
data such as social security records or employer records. Both for developed
and developing countries, the survey errors have been found to center
around zero and to be mean reverting. Mean reversal occurs when people at
the higher end of the income distribution underreport their income while
people at the lower end of the distribution over-report their income. Based
on this finding, let the self-reported survey wages and salaries of individual j
be given by X, We assume

© 2016 International Association for Research in Income and Wealth

13



Review of Income and Wealth, Series 64, Number 1, March 2018

Xj=X;=6(X;~X") +4
where X" gives the true wages and salaries for surveyed individual j, X" is the
population mean of trye wages and salaries, and ¢; is white noise centered around
0. The term o Xj*—/? "), with 6 > 0, captures the mean reversal of the errors. Sup-
pose that a nationally representative sample of n government employees is col-
lected via a survey. The sample mean of the government wage rate is
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where we have used that the sample is representative, i.e. E (X,:) =X", and that
the errors center around zero, i.e. E(g;)=0. The sample mean of the government
wages in the survey is therefore an unbiased estimator of the population mean.
This theoretical result, which rests on certain assumptions, has been corroborated
empirically in various survey validation studies (see Bound ez al., 2001, for a sur-
vey). Most studies report that the mean wages and salaries differ just a few per-
cent between the survey and the administrative records (e.g. Akee, 2011). The
finding that survey validation studies always report that the mean wages and sal-
aries in survey and administrative data are close to each other suggests that mean
wages from survey data are an unbiased estimator of the mean wages from admin-
istrative data. Therefore, we use the average government wages from household
surveys as a benchmark to validate the government wages computed from macro
data sources.

In most countries, survey data often provide only some components of wages
and salaries, such as net earnings, basic wage rates or a combination of basic
wage rates and some other components like overtime payment or bonuses. In this
section we use the European Union’s “Statistics on Income and Living Con-
ditions” (EU-SILC) database and the Current Population Survey (CPS, March
Supplementary files) from the United States. The EU-SILC database results from
a harmonized framework by the 27 EU member countries plus Croatia, Iceland,
Norway, Switzerland and Turkey to collect comprehensive data on income and
living conditions (Clemenceau and Museux, 2007). We have used the cross sec-
tional EU-SILC data from the first seven rounds of the project, which took place
between 2004 and 2010. In total, 177 datasets from 29 countries were obtained.
Data for Croatia, Switzerland and Turkey are not available because these coun-
tries only participated in the most recent rounds. The survey in a given year t, pro-
vides for each individual the following information: the industry of work in year t
according to the International Standard of Industrial Classification of Economic
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Activities, Revision 3 (ISIC 3); the total wages and salaries in cash and in kind
from work in year t-1; and whether an individual had a second job in year t-1.
Using information that is available on a monthly basis, it is also known whether
an individual changed jobs during the last 12 months. The wage concept used in
the EU-SILC surveys is comparable with the definition of wages and salaries as
used in macro databases.

Our calculation of the wages in public administrations involved several steps.
First, only individuals who work for the public administration industry are
included. Second, public administration employees who report that they have
changed their job since last year were dropped because their reported wages and
salaries were earned in their previous job. Third, individuals who report that they
had a second job were also dropped because their wages and salaries may contain
income that is not earned in public administration. Fourth, some countries do
not report data on whether an individual had a second job. If that information is
not available, the whole dataset of that year is dropped. As a result, only 134 data-
sets in the EU-SILC database have been used. In the final step, our micro-based
estimates of annual government wages are obtained as the weighted averages of
the gross annual earnings of the remaining individuals.

The CPS is conducted monthly by the U.S. Department of Labor and is repre-
sentative for the whole population in the United States. Different from the
EU-SILC data, the CPS only provides data on gross weekly earnings from the main
job. For our study, we retain only individuals who work for the public administra-
tion and estimate the mean weekly wages for this subsample. The annual govern-
ment wages are computed as the weekly wages multiplied by 52. This practice
results in an underestimation of the annual wages if public administration employ-
ees enjoy non-regular earnings that are not captured in the weekly earnings.®

One advantage of both the EU-SILC and the CPS is their representativeness.
The EU-SILC gives substantial freedom to national statistical offices to design
their own sample. For each country, four different nationally representative sub-
samples are surveyed in each year. In the following year, one subsample is
dropped and replaced by a completely new subsample. Each subsample is there-
fore included in the survey for four years. In a similar manner, the CPS sample
also includes four rotating subsamples and one subsample is replaced in every
month. This design implies that the overall sample is representative, updated, and
the sampling errors are likely to be close to zero because each country/year data-
set includes 4 independent nationally representative samples.

Our macro data are taken from the OECD Structural Analysis (STAN) data-
base. The STAN database provides data on the wage bill and employment for
ISIC 3 industries in 33 OECD countries from the early 1990s onwards and is
updated regularly. The data come from the national accounts of the member
countries. The macro average annual government wages (or STAN macro wages)
are computed by dividing the wage bill by the number of employees in public
administration. All countries included in the STAN database use head counts as
the measure of employment. The macro data are thus in line with the micro data

8As will be made clear later, this practice does not undermine our conclusion for the case of the
uS.
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TABLE 4
SUMMARY OF THE RATIO OF MACRO TO MICRO

Country Observations Mean Standard Deviation Min Max
Austria 7 0.99 0.05 0.93 1.09
Belgium 5 1.00 0.04 0.96 1.04
Czech Republic 6 1.20 0.03 1.16 1.23
Denmark 7 1.30 0.07 1.20 1.40
Estonia 7 1.19 0.10 1.09 1.36
Finland 1 0.82 - - -

France 5 1.09 0.05 1.02 1.15
Germany 5 0.94 0.02 0.91 0.97
Greece 1 1.03 - - -

Hungary 5 1.44 0.08 1.36 1.54
Ireland 3 1.24 0.02 1.22 1.25
Italy 4 1.06 0.03 1.04 1.10
Luxembourg 7 1.10 0.02 1.08 1.14
Netherland 6 0.89 0.02 0.87 0.92
Poland 4 1.07 0.02 1.05 1.11
Portugal 1 1.13 - - -

Slovakia 6 1.81 0.20 1.64 2.09
Slovenia 6 1.09 0.01 1.07 1.11
Spain 3 0.96 0.04 0.94 1.01
United States 12 0.93 0.03 0.90 1.01

in the sense that no distinction is made between full time and part time workers.
Some countries, however, also provide full time equivalent units. For these coun-
tries, we are therefore able to compute the corresponding full time equivalent
annual government wages.

STAN data are in the national currency while all EU-SILC data are in euros.
To make a comparison possible, the STAN data on the wage bill are converted to
Euros using the average annual exchange rates as obtained from Eurostat. This is
done for all countries not in the Euro area, except the United States (for which
both macro and micro data are in current U.S. dollars).

The final sample consists of 101 observations from 20 countries. The reduc-
tion of the sample size is due to the fact that some countries are included in the
STAN database but not in the EU-SILC database, and vice versa. All observa-
tions fall in the period 2003-2009, except the annual series for the United States
which spans 1998-2009. For most countries we have more than one observation
except for Finland, Greece and Portugal.

To ease the comparison of the macro and micro wages and highlight the bias
of the macro data, we divide the macro government wages by the micro govern-
ment wages. The resulting ratios are Table 4.

Although the average micro government wages are unbiased estimates of the
true population mean of the government wages, they still contain sampling errors.
When the sample—for a given country in a given year—would be repeated a large
number of times, the average micro government wages will follow a normal distri-
bution with the true average government wages as its mean. If the macro
approach uses the same definition for the government wages and if the macro
wages do not include measurement errors, they also reflect the true population
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Figure 4. The distribution over time of the ratio of the macro to the micro public
administration wages

mean. In that case, the macro and micro wages must—for individual years—be
approximately the same and the macro-micro ratios will oscillate around 1. If the
macro-micro ratio is consistently larger (smaller) than 1, the macro data approach
overestimates (underestimates) the true population mean of the government
wages. This is because the micro data approach yields an unbiased estimate (i.e.
only contains random sampling errors). If macro and micro data use the same
wage definition, a macro-micro ratio that is consistently larger (or smaller) than 1
suggests the occurrence of systematic measurement errors in the macro approach.
For example, it may be the case that a country’s statistical practices lead to errors
in the measurement of the wage bill and/or total government employment.
Because statistical practices are often in place for some time, the error is likely to
remain from one year to another.

The results in Table 4 show that the macro data approach performs relatively
poor for most of the 20 listed countries. It only produces good estimates of gov-
ernment wages for Austria, Belgium, and—to a lesser extent—Spain and the U.S.
For these countries we find that the smallest observation is below 1 and the largest
above 1. For the remaining countries we find that the macro wages are persistently
too high for 11 countries and persistently too low for two countries (Germany
and the Netherlands), while for three countries (Finland, Greece and Portugal)
we only have one observation.
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For the U.S., we find a macro-micro ratio that is smaller than 1 in 11 out of
the 12 years of observation (the exception is 1.01 in 2007). It should be empha-
sized that the micro data for the U.S. are not annual figures. Instead, the annual
government wages have been computed from weekly gross earnings that were
multiplied by 52. This practice may fail to include non-regular payments, in which
case the micro government wages have a negative bias. If the macro approach con-
tains no measurement errors, the imputation procedure would provide the correct
government wages. In that case, we would expect to find that the calculated micro
wages are smaller than the calculated macro wages. Clearly, this is not the case.
The macro government wages are lower than the micro wages, which indicates
that the macro data approach underestimates the government wages for the U.S.

Figure 4 graphs the macro-micro ratio over time and illustrates the persist-
ence of the bias of the macro data approach. For instance, the ratio for Hungary
fluctuates around 1.5 suggesting that the macro data approach overestimates the
government wages by about 50 percent. In a similar manner, the ratio for the
Netherlands oscillates around 0.9 suggesting that the macro wages underestimate
the government wages by about 10 percent. The worst case is Slovakia, which has
all data points above 1.6. We have also extended our comparison to other ISIC 3
industries and find that the inadequacy of the macro data approach for deriving
the average wages is also present in industries other than public administration
(results available on request).

6. SUGGESTIONS FOR FUTURE USAGE OF THE DATABASE

Most studies on cross-country industry wage differentials thus far use macro
data, mainly coming from the national accounts (Gittleman and Wolff, 1993;
Gaetano, 2011; Genre et al., 2011; Hartwig 2011). Our database offers an alterna-
tive and more reliable basis to revisit empirical findings which are based on macro
data. More importantly, this database will open new opportunities for research
on different relevant economic issues in a large number of countries.

First, this database enables research—with reliable data—to further our
understanding of the structure of industry wages, both within and between coun-
tries. Although the concept of wages varies between countries and sometimes
within one country, the wage concept is consistently used within one survey. As
such, our database will be suitable for analyzing relative wages of different indus-
tries within a country. To the extent that taxes and components of wages other
than the basic wages and salaries rate are proportional to total earnings, research
concerning the inter-industry wage structure will not be likely to suffer from any
loss of precision.

For illustrative purposes, Figure 5 shows the ratio of the average wages of
some industries to the average wages of the whole economy. Each industry is indi-
cated by its ISIC 3 one-digit level. The figure reveals that the inter-industry wage
structure is relatively stable over time. Previous studies on inter-industry wages
focused on industrial countries due to lack of data for developing countries. Our
database enables the study of the inter-industry wage structure on a worldwide
basis and to examine differences between different sets of countries.
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Figure 5. The inter-industry wage structure

Second, our database can be used to study the determinants of the inter-
industry wage structure for a large number of countries. Based on a sample of
eight Euro area countries over the 1991-2002 period, Genre et al. (2011) find that
human capital, firm characteristics as well as socio-cultural and institutional fac-
tors play a major role in explaining inter-industry wage differentials. Our database
will help extending this line of research to other countries, especially developing
countries for which data availability is often a severe problem. This database will
also provide a basis for empirical studies on the impact of globalization, especially
the possible impact of international trade and capital flows, on the relative wage
position of tradable industries, such as manufacturing and mining, and non-
tradable sectors, such as education, public administration and health.

Third, our database offers a new opportunity to study the impact of the
inter-industry wage structure on different aspects of the economy. There is a large
body of literature on the relationship between wages and workers’ performance.
According to the efficiency wage theory, high-paid workers will be less likely to
shirk and more willing to exert effort to fulfill their duty. This will improve the
profitability of their firms and—at the aggregate level—the efficiency of the whole
industry. This line of argument has been applied to investigate the relationship
between government wages and corruption (Van Rijckeghem and Weder, 2001)
and the quality of government (La Porta et al., 1999). Similarly, our database can
be employed to extend the analysis to the relationship between wages and service
quality in other industries, such as education, and health and social work.

Fourth, our database can be used to infer government wages. The database
gives the average wages of the public administration (Industry L in Appendix A,
and Industry O in Appendix B). This narrow definition of the government
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excludes government activities in areas such as education and health, while it
includes some private sector activities. However, based on a sample of 194 surveys
from 43 countries (for which we have data to classify government and non-
government employment in the public administration industry) it can be shown
that the wages of the public administration industry are a good proxy for govern-
ment wages. The private component in public administration is very small and
estimated government public administration wages are very close to total public
administration wages (detailed results are available on request).

Finally, our database can be employed to study issues relating to labor’s
share of income or the Baumol’s disease and the wage leadership of the govern-
ment sector. The database will also lay the foundation for studying aggregation
biases in aggregate wages and the cyclical responsiveness of wages in general.

7. CONCLUSIONS

Lack of data has been a stumbling block in empirical research on industry
wages at the cross-country level. Most studies so far relied on data from national
accounts and were mostly confined to a group of developed countries with rela-
tively good data at the macro level. This paper introduces a micro-based database
which covers a large number of developing—next to developed—countries. It
thus makes it possible to extend analyses to countries which have so far been
neglected due to lack of data. As more survey data become available, the database
will be updated regularly in the future. The next version of the database will also
provide data on additional variables such as income distribution (1%, 2" vs. 8"
and 9" deciles), and education (where possible) to help further research on rele-
vant issues.

The database consists of 4 datasets. The first three datasets correspond to the
data collected from the ILO, the SEDLAC, and the original micro survey datasets
we have collected from nine international databases and several national archives.
The fourth dataset combines these three datasets into a unified dataset. When a
particular country-year has more than one observation, this unified dataset
includes the observation which is based on the more comprehensive concept of
wages. When two observations are based on the same wage concept, the observa-
tion from the series which is available for the longest time span is included.

Although the concept of wages, time basis and worker coverage vary from
one country to another, our database is suitable for studying relative wages
between industries within the same country and between countries. This is
because the concepts of wages, time basis and worker coverage used in the data-
base are—within each country—consistent over time. Therefore, analyses based
on relative wages are not likely to suffer from any loss of precision. Authors who
are interested in comparing the level of industry wages between countries or ana-
lyzing the trend of wages over time should consult the online explanatory notes as
well as the concept variables which are provided in the database to ensure that
data are comparable.
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APPENIDX A. THE STRUCTURE OF THE ISIC 3 CLASSIFICATION OF INDUSTRIES

Industry Definition 2 Digits 3 Digits 4 Digits
1) @ 3) ) )

A Agriculture, hunting and forestry 01-02 011-015 0111-0150
B Fishing 05 050 0500

C Mining and quarrying 10-14 101-142 1010-1429
D Manufacturing 15-37 151-372 1511-3720
E Electricity, gas and water supply 40-41 401-410 4010-4100
F Construction 45 451-455 4510-4550
G Wholesale and retail trade; repair of 50-52 501-526 5010-5260

motor vehicles, motorcycles and
personal and household goods

H Hotels and restaurants 55 551-552 5510-5520

1 Transport, storage and communications 60-64 601-642 6010-6420

J Financial intermediation 65-67 651-672 6511-6720

K Real estate, renting and business 70-74 701-749 7010-7499
activities

L Public administration and defense; 75 751-753 7510-7530
compulsory social security

M Education 80 801-809 8010-8090

N Health and social work 85 851-853 8511-8532

(6] Other community, social and personal 90-93 900-930 9000-9309
service activities

P Private households with employed 95 950 9500
persons

Q Extra-territorial organizations and bodies 99 990 9900
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APPENDIX B. THE STRUCTURE OF ISIC 4 CLASSIFICATION OF INDUSTRIES

Industry Definition 2 Digits 3 Digits 4 Digits
A Agriculture, forestry and fishing 01-03 011-032 0111-0322
B Mining and quarrying 05-09 051-099 0510-0990
C Manufacturing 10-33 101-332 1010-3320
D Electricity, gas, steam and air 35 351-353 3510-3530
conditioning supply
E Water supply; sewerage, waste management 36-39 360-390 3600-3900
and remediation activities
F Construction 41-43 410-439 4100-4390
G Wholesale and retail trade; repair of 45-47 451-479 4510-4799
motor vehicles and motorcycles
H Transportation and storage 49-53 491-532 4911-5320
1 Accommodation and food service 55-56 551-563 5510-5630
activities
J Information and communication 58-63 581-639 5811-6399
K Financial and insurance activities 64-66 641-663 6411-6630
L Real estate activities 68 681-682 6810-6820
M Professional, scientific and technical 69-75 691-750 6910-7500
activities
N Administrative and support service 77-82 771-829 7710-8299
activities
(6] Public administration and defense; com- 84 841-843 8411-8430
pulsory social security
P Education 85 851-855 8510-8550
Q Human health and social work activities 86-88 861-889 8610-8890
R Arts, entertainment and recreation 90-93 900-932 9000-9329
S Other service activities 94-96 941-960 9411-9609
T Activities of households as employers; 97-98 970-982 9700-9820
undifferentiated goods- and services-
producing activities of households for
own use
U Activities of extraterritorial organizations 99 990 9900
and bodies
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Manufacturing (industry D) wages from SEDLAC are the average of the
wages of the low tech and high tech sectors, weighted by the labor share of the
two sectors in the sample. Suppose that a sample of N manufacturing workers is
surveyed, of which N; are in the low tech sector and N, in the high tech sector.
The corresponding average wages are W; and W),. The average wages for the man-
ufacturing industry are then obtained as

N,
= ! W+ Ni
N;+N,, N;+N,,

W Wi

SUPPORTING INFORMATION

Additional Supporting Information may be found in the online version of this article at the
publisher’s website:

Appendix D: List of countries and data sources included in the database.
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