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INTRODUCTION

The Kaitz Index measures the minimum wage as a percentage of the median wage. First
introduced in 1970 by statistician and economist Hyman Kaitz while division chief of Statistical
Standards in the US Bureau of Labor Statistics, the Kaitz Index has been used by policymakers to
finetune the minimum wage. Most modern economies have a minimum wage; the challenge is
establishing the most appropriate minimum wage. Definitionally, a minimum wage is the lowest
legally required wage rate for workers mandated by government.

A minimum wage floor that is too low is irrelevant to the labor marketplace as entry-level wage
rates already supersede the minimum wage. A minimum wage that is too high disincentivizes
employment and is often too costly for employers to comply. A more optimal outcome is a
minimum wage that supports employment earnings above basic household needs without
inducing job loss while growing the economy.

Over the decades since the Kaitz Index was introduced, the general rule of thumb is a
minimum wage that is about 60% of the median wage comes close to achieving the balance
between worker earnings and household needs, full employment, employer costs, and steady
economic growth (Tkacova, Gavurova, & Gontkovicova, 2024). The median wage measures the
midpoint of all wage earnings where half of earners receive less than the median wage and half
of earners receive more than the median wage.!

The minimum wage targets formal employment where employees, employers, and government
intersect. In the developed world, most economic activity is undertaken within the boundary of
government oversight; this is considered formal economic activity. However, in the developing
world economic activity undertaken outside government oversight is common—such activity
is classified as informal if such activity may be undertaken within the presence and regulatory
framework of government (Pisani & Ovando, 2019).? Collectively, one in two workers around
the world may be engaged in the informal economy (Loayza, 2016). This density in informal
employment concerns many policymakers interested in a variety of matters such as tax collection,
worker wellbeing, consumer protection, and so on.

1 The median wage is unaffected by outliers and is a fairer and more robust measure than the use of the average
wage.

2 Always criminal activity, such as human and arms trafficking is considered part of the underground economy,
distinct from formal and informal economies (Richardson & Pisani, 2012).
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Some studies have connected the minimum wage and informality in emerging markets’,
very few have specifically connected the Kaitz Index with informality (Chavez, 2024; Lemos,
2007; Muravyev & Oshchepkov, 2013). The Organisation for Economic Co-operation and
Development (OECD) regularly collects information related to the Kaitz Index. The OECD is a
group of about three dozen developed and select emerging markets and about ten partner and
candidate countries (OECD.org) that in part provides data for better policymaking. The work
of economist Friedrich Schneider and collaborators has been instrumental in measuring the
contributions of the informal economy to overall GDP of most countries around the world.

Combining the work of the OECD plus Paraguay and Professor Schnieder for the year 2022,
a snapshot of the relationship between the Kaitz Index and informality emerges (see Table
1). The Kaitz Index or the minimum wage as a percentage of the median wage averages 56%
(unweighted) for the group of countries in Table 1. The average is in line with the general rule of
thumb; however, the countries range from 27% for the USA and 114% for Paraguay. The informal
economy’s contribution to GDP averages 13% (unweighted) for the group; the Netherlands is
lowest at 3% and Romania is the highest at 35%. Correlation analysis of the columns in Table 1
indicates a weak but significant connection among the OECD plus economies and informality
(Pearson Correlation = .443, p =0.10). Chart 1 illustrates the correlation. The correlation findings
for 2022 suggest that an increase in the Kaitz Index is associated with higher levels of economic
informality for the countries examined.

TABLE 1
The Kaitz Index and Informality in the OECD, 2022

. 2021-2022 Informality 2022 Minimum Wage
SIHEDE TS as a % of GDP as a % of the Median Wage

Belgium 5.66 46.13
Bulgaria 20.06 51.64
Canada 2.80 49.06
Chile 9.79 68.51
Colombia 26.86 89.89
Costa Rica 17.01 87.92
Croatia 6.57 46.62
Czech Republic 10.02 43.29
Estonia 5.21 40.55
France 3.55 60.89
Germany 7.40 48.10
Greece 24.96 45.29

3 See Bell (1997), Groisman (2012), Khamis (2013), Kristensen & Cunnigham (2006), Maurizio & Vasquez
(2016), and Pérez Pérez (2020) for representative literature on the minimum wage and informality in emerging
markets and Latin America.




. 2021-2022 Informality 2022 Minimum Wage
OISR T as a % of GDP as a % of the Median Wage

Hungary 12.53 4773
Ireland 3.79 45.49
Israel 5.89 51.44
Japan 7.23 45.45
Latvia 15.31 40.98
Lithuania 2318 47.53
Luxembourg 3.46 53.37
Mexico 26.69 63.03
Netherlands 2.99 44.77
New Zealand 7.24 67.42
Paraguay 31.64 13.85
Poland 17.65 5279
Portugal 476 58.80
Romania 35.08 54.70
Solvak Republic 27.35 50.76
Slovenia 7.70 61.69
South Korea 9.63 60.86
Spain 12.55 50.99
Turkey 17.12 70.20
United Kingdom 3.41 57.93
United States 373 27.38

Sources: OECD Data Explorer (http://data-explorer.oecd.org/s/2ay) and Asllani, Dell’Anno & Schneider (2024), “Long-
Run Estimates of the Global Informal Economies and New Insights for 152 Countries over 1997 to 2022 Using an
Enhanced MIMIC Approach”.




CHART 1
Kaitz Index & Informality: 33 Select OECD+ Countries in 2022
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Sources: OECD Data Explorer (http:/data-explorer.oecd.org/s/2ay) and Asllani, DellAnno & Schneider
(2024), “Long-Run Estimates of the Global Informal Economies and New Insights for 152 Countries over
1997 to 2022 Using an Enhanced MIMIC Approach”.

How might such an analysis play out in a single country such as
Paraguay over time? We now turn to this topic.

THE CASE OF PARAGUAY

In Paraguay, both the minimum wage (MTESS, 2025) and the informal economy (Pro
Desarrollo, 2025) receive much public attention, interest, and scrutiny. Intense debate and
analysis take place from policymakers, business and labor leaders, functionaries, and academics
on the minimum wage in the months leading up to the decision to adjust (or not) the monthly
minimum wage. By July 1, the crescendo fades as this is the implementation date of the yearly
minimum wage recalculation. On the other hand, the national discussion of the informal
economy is ongoing mostly surrounding the persistence and ill effects of a large swath of the
economy operating outside the purview of government (Pisani & Ovando, 2019). Yet, many of
the same actors (e.g., policymakers, business and labor leaders, functionaries, and academics)
lend their voice to the discussion of informality minus the benefit of a mandated date of decision
leaving the debate open-ended without resolution.

In combination, we seek to explore the relationship between the minimum wage and the
informal economy in Paraguay. Moving beyond the cross-sectional analysis of the OECD in 2022
above, we consider a longitudinal analysis from 2000-2024. To do so, we assembled the following
variables by year: the minimum wage, the median wage, and informality. The minimum wage is



http://data-explorer.oecd.org/s/2ay

published annually by the government of Paraguay and is readily publicly available. The median
wage is extracted from monthly employee earnings available in the annual Encuesta Permanente
de Hogares* (EPH) from 2000-2021 and the annual Encuesta Permanente de Hogares Continua®
(EPHC) from 2022-2024 using weighted estimates. The 2000 and 2001 EPH is a single survey
covering both years (i.e., 2000-2001), all other surveys are for the year indicated.

Utilizing the monthly median wage data collected from the EPH/EPHC and the promulgated
monthly minimum wage, the Kaitz Index is constructed for the years 2000-2024 (see Table 2). The
median wage reflects monthly earnings data for all income earners in current Guaranies, and the
Kaitz Index is computed by dividing the minimum wage by the median wage. For example, the
minimum wage is 521.46% of the median wage in 2000-2001 (782,186/150,000) and 107.63%
in 2024 (2,798,309/2,600,000). In all instances during this time period, the minimum wage is
higher than the median wage and much above the general rule of thumb of 60%.

TABLE 2
The Kaitz Index for Paraguay, 2000/2001 to 2024

Minimu.m Median Wage _ .The Kaitz Index .
Year Wage (in (in current Gs.) (Minimum Wage/Median
current Gs.) Wage)

2000-2001 782,186 150,000 5.214573 or 521.46%
2002 876,048 175,000 5.005989 or 500.60%
2003 972,413 200,000 4.862065 or 486.21%
2004 972,413 200,000 4.862065 or 486.21%
2005 1,089,103 200,000 5.445515 or 544.55%
2006 1,219,795 240,000 5.082479 or 508.25%
2007 1,341,795 900,000 1.490883 or 149.09%
2008 1,341,795 260,000 5160750 or 516.08%
2009 1,408,864 1,100,000 1.280785 or 128.08%
2010 1,507,484 1,200,000 1.256237 or 125.62%
2011 1,658,232 1,500,000 1105488 or 110.55%
2012 1,658,232 1,508,000 1.099623 or 109.96%
2013 1,658,232 1,600,000 1.036395 or 103.64%
2014 1,824,055 1,700,000 1.072974 or 107.30%
2015 1,824,055 1,800,000 1.013364 or 101.34%
2016 1,964,507 1,750,000 1122575 or 112.26%

4 Encuesta Permanente de Hogares or Permanent Household Survey, available at https://www.ine.gov.py/datos/
encuestas/eph/Poblacion/.

5 Encuesta Permanente de Hogares Continua or Continuous Permanent Household Survey, available at https://
www.ine.gov.py/microdato/encuesta-permanente-de-hogares-continua-ephc-2022-2023-2024-anual.
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Minimum Median Wage The Kaitz Index
Year Wage (in . 9 (Minimum Wage/Median
(in current Gs.)
current Gs.) Wage)

2017 2,041,123 1,875,000 1.088599 or 108.86%
2018 2,112,562 1,922,432 1.098901 or 109.89%
2019 2,192,839 2,000,000 1.096420 or 109.64%
2020 2,192,839 2,000,000 1.096420 or 109.64%
2021 2,289,324 2,093,000 1.093800 or 109.38%
2022 2,550,307 2,240,000 1138530 or 113.85%
2023 2,680,373 2,500,000 1.072149 or 107.21%
2024 2,798,309 2,600,000 1.076273 or 100.63%

Source: Authors’ calculations derived from the EPH/EPHC (2000-2024).

Informality is a more nuanced variable. As such, the first three proxies are constructed to
approximate the level of informality one each from the domains of organizational practices,
firm characteristics, and social benefits and all three proxies are used extensively in informality
studies in the developing world and Paraguay (Pisani & Ovando, 2019). The proxies utilize the
percentage of economically active people working in establishments with a RUC (registro tinico
de contribuyentes) or a registered firm with the government (e.g., organizational practices), the
percentage of workers in establishments of five or fewer employees (e.g., firm characteristics),
and the percentage of workers enrolled in IPS (Instituto de Provision Social) or social security
(e.g., social benefits). The proxies were extracted from the EPH and EPHC using weighted
estimates. The EPH and EPHC are the best data sources available for workers wage and informal
status data in Paraguay.

Two more proxies are given publicly—one by the Instituto Nacional de Estadistica (INE)
and the other by Pro Desarrollo Paraguay (PRO). The fourth proxy is computed by the Instituto
Nacional de Estadistica (INE) of Paraguay and is based upon the International Labour Office
(ILO) definition which uses a pluralistic combination of organizational practices and social
benefits. The fifth proxy is based upon the calculations of Pro Desarrollo Paraguay (PRO) that
uses an approach modeled after the work of Professor Schneider and focuses on the percentage
contribution of informality to the GDP.

The three proxies using the EPH/EPHC microdata are computed as follows. For RUC,
informality is computed as the percentage of income earners not working for an organization
possessing a RUC. For the number of employees in establishments, the percentage of income
earners working in establishments of five or fewer employees is computed as informal. For IPS,
the percentage of income earners not enrolled in IPS is computed as informal. Lastly, the INE
publicly reports the level of informality using its own methodology® derived from the ILO with
the data available on its website (ine.gov.py). See Table 3 for a percentage of income earners in

6 The INE methodology of calculating informality is reported as: “Informal workers are self-employed workers
who are not registered in the Single Taxpayer Registry (RUC) of the National Directorate of Tax Revenue
(DNIT) and dependent workers who do not contribute to a retirement or pension system” (ine/gov.py).
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the informal economy (i.e., RUC, firm size, IPS, INE) or share of the informality economy in the
overall economy (i.e., PRO) from 2000-2024 by each of the informality proxies. Of note, data for
RUC becomes available only in 2007, data from INE is available from 2012, and data from Pro
Desarrollo is available from 2002.

TABLE 3
Informality in Paraguay, 2000/2001 to 2024

Year By RUC 23V Flrm Size By IPS By INE By Pro
% Desarrollo %
/a

2000-2001 32.00 87.60
2002 n/a 3130 88.40 n/a 335
2003 n/a 31.30 87.90 n/a 30.7
2004 n/a 29.90 89.70 n/a 332
2005 n/a 32.60 86.80 n/a 31.0
2006 n/a 31.70 88.00 n/a 322
2007 4230 34.00 85.60 n/a 341
2008 62.40 37.50 84.30 n/a 30.7
2009 62.30 33.80 84.80 n/a 381
2010 65.10 38.40 63.40 n/a 37.9
201 60.10 37.20 81.70 n/a 39.0
2012 59.80 38.10 8150 65.80 40.2
2013 58.30 4170 79.10 64.30 382
2014 54.20 42.80 78.80 63.90 397
2015 54.20 42.50 78.60 65.00 396
2016 54.40 40.70 79.30 65.40 401
2017 5210 4150 78.50 65.10 386
2018 4890 4370 77.50 64.80 403
2019 4790 4390 77.20 63.70 43]
2020 53.30 38.60 78.40 65.10 462
2021 4850 39.60 78.60 64.20 443
2022 4970 42.60 77.20 63.00 459
2023 47.80 44.20 76.10 62.10 471
2024 46.60 44.80 75.80 62.50 351

Source: Authors' calculations derived from the EPH/EPHC (2000-2024) for columns 1-3. Column 4 is provided by
INE. Column 5 is provided by PRO.
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Other than for 2007, the level of observed informality in Paraguay utilizing the RUC as proxy
has steadily decreased from roughly 63% to 47%. An opposite trend is observed utilizing firm
size as a proxy for informality whereby the level of informality generally increases from 30% to
45%. Using IPS as the proxy for informality reveals a declining level of informality, but from a
much higher beginning point: 88% to 76%. The INE data illustrates a mostly consistent pattern
of informality in the 62% to 66% range. The GDP proxy from Pro Desarrollo indicates an up and
down or wavey informal contribution to GDP ranging from 30% of GDP to 47% of GDP.

THE KAITZ INDEX AND INFORMALITY IN PARAGUAY

Pearson correlation estimates using the five proxies of informality from 2000 to 2024 reveal
mixed findings between the Kaitz Index and informality in Paraguay. The three significant
correlations for firm size, IPS, and Pro Desarrollo (PRO) are highlighted in green (see Table
4). Of these, two proxies are negatively correlated (firm size and PRO), and one proxy (IPS)
is positively correlated. Both firm registration (RUC) and the percentage of informal workers
calculated by the INE are statistically insignificant.

TABLE 4
Pearson Correlations for the Kaitz Index and Informality in Paraguay

Kaitz Index

Informality Proxy Pearson Coefficient Significance Years

Source: Authors’ calculations.
Notes: green = significant, red = not significant.

The Kaitz Index is negatively correlated with firm size revealing that a decrease in the Kaitz
Index is correlated with an increase in informality and a rise in the number of firms employing
five or fewer employees (see Chart 2). The Kaitz Index is also negatively correlated with the size
of the informal economy’s contribution to GDP (i.e., the Pro Desarrollo proxy) where a decrease
in the Kaitz Index corresponds to an increase in informality (see Chart 3). On the other hand,
the Kaitz Index is positively correlated with enrollment in social security (IPS) where a decrease
in the Kaitz Index is correlated with a decrease in worker informality as measured by an increase
in social security enrollment (see Chart 4).
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CHART 2

Kaitz Index and Informality by Firm Size in Paraguay, 2000/2001-2024
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CHART 4
Kaitz Index and Informality by IPS in Paraguay, 2000/2001-2024
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The Kaitz Index data clusters around two poles for Paraguay, 500% for the early years in the
study and 110% for the later years in the study. Such a bifurcated variable challenges correlation
analyses as is the case with the year range limited RUC and INE variables. Nonetheless, while
RUC exhibits a generally positive correlation with the Kaitz Index (as the index decreases so too
does RUC informality), it is not significant, perhaps following the uneven trajectory of RUC
participation among business establishments over time. Regarding the Kaitz Index and the INE,
the INE estimate of informality is stubbornly static around two-thirds of the economically active
population over the years showing no relationship to the Kaitz Index.

The significant correlation results do reveal association among three proxies of informality
and the Kaitz Index. From our years of researching informality in Paraguay, the positive
correlation between the Kaitz Index and enrollment in social security (IPS) is as expected. That
is, as the Paraguayan Kaitz Index moves downward towards a generally accepted ratio of 60%,
informality is reduced as the incentives to avoid the minimum wage by employers lessens.

Less expected are the negative correlations between the Kaitz Index and informality by firm
size and GDP (PRO). As the starting point of this study, the Kaitz Index began in 2000/2001
more than eight and a half times the general rule of thumb (521%/60%) and is currently still 1.8
times (107%/60%) above the global norm. This result may suggest for these informality variables
proxied by firm size and contribution to the economy may ultimately share an inverted U-shaped
relationship over time where initial decreases in the Kaitz Index for Paraguay are related to
increases in informality. This may be subsequently followed by decreases in informality after a
tipping point is reached sometime in the future as the Kaitz index continues to fall into line with
the general rule of thumb. It may also be that the mixed findings reflect that some informality
proxies are better suited in measuring informality in Paraguay (Pisani & Ovando, 2019).
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CONCLUSION

Asafirststep forward, in this study we have added a new perspective to consider in the national
discussion of the minimum wage in Paraguay. The balance between dignified employment and
earnings, employer competitiveness, government support, and sustainable economic growth
are in part tied together through the minimum wage, the Kaitz Index, and informality. Our
primary contribution here is the connection between the minimum wage, the median wage, and
informality in Paraguay.

Certainly, more research may help refine the discussion begun here. Alternative proxies
for informality may be added related to union membership, self-employment, signed worker
contracts, enrollment in medical insurance all across more years of analysis. Added macro-scale
variables such as inflation, fluctuations in GDP, and changes in per capita GDP may broaden
the scope of the research. At the meso-level, a focus by department and community (rural and
urban spaces) may provide desirable attention to geography. At the micro-level, respondent
segmentation by occupation, industry, gender, age, education, language ability, work experience,
fulltime economic activity, and so on may provide household insights. Perhaps this stream of
research focused on the minimum wage will produce a yet to be determined optimal Kaitz Index
in Paraguay that balances the interests of Paraguayan stakeholders in the establishment of good
public policy.
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