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The unemployment invariance hypothesis and the
implications of added and discouraged worker effects

in Latin America
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1. Introduction

This study explores the long-run equilibrium relationship between the unemployment rate and the labour
force participation rate at aggregate and gender-disaggregated levels for six selected countries in Latin
America. The nature of this relationship has broad implications for understanding the dynamics of Latin
American and related economies’ labour markets. At present, the informative value of the unemploy-
ment rate as an exclusive indicator to delve into labour market conditions may not be reliable if changes
occur in the participation rate during a given period.

Ramos-Veloza et al. (2021) suggest that although the unemployment rate is traditionally used to
diagnose the current state of the labour market, it does not reflect the potential rigidities that prevent
labour from flowing freely over the business cycle. If no long-run equilibrium relationship is found
between labour force participation and unemployment rates (i.e. validating the unemployment invari-
ance hypothesis), this indicates that economic policies adopted to influence the size of the labour supply
will not be congruent with changes in the unemployment rate. Therefore, attention should focus on
other potential factors that promote higher labour demand to balance the labour market. In contrast, if
a long-run relationship between unemployment and labour force participation rates is corroborated (i.e.
invalidating the unemployment invariance hypothesis), this will allow us to investigate whether changes
in unemployment rates trigger an added or discouraged worker effect in Latin American economies.

Humphrey (1940) and Woytinsky (1940) suggest that the added worker hypothesis assumes the ad-
dition of extra individuals into the labour force during recessions, given certain family circumstances.
In particular, when the head of household loses a job, forcing other members of the household to look
for work. In contrast, the discouraged worker effect involves the abandonment of work activity during
economic downturns, primarily by an individual who is already out of work. Specifically, this refers to
unsuccessful job seekers who, for various reasons, including high unemployment rates, cease participat-
ing in the labour market because they are tired of looking for a job or consider it almost impossible to
secure one.

According to Martı́n-Román (2022) the added worker hypothesis is validated when the relationship
between the active and unemployment rates is positive, while the discouraged worker hypothesis is val-
idated when it is negative. However, as added and discouraged worker effects tend to have a greater
incidence when disaggregated by gender, the analysis is extended to include variables for both men and
women. In this way, we will contribute with new evidence that helps to contrast the results of Cerrutti
(2000), Hernández and Romano (2011), Ontaneda Jiménez et al. (2022), and Fernandes and De Felı́cio
(2005) who validate an added worker effect for Latin American women during the recessive phases of
the economic cycle, while Serrano et al. (2019) argue that the opposite effect occurs during expansions.

Although the aforementioned authors apply estimation techniques using cross-sectional and panel
data in order to delve into the specific effect for each country, in this research, we apply the cointe-
gration analysis methodological strategy proposed by Johansen (1991) to time series with a quarterly
frequency covering 2005 to 2019 for six Latin American countries. This methodology aligns with that
used by Österholm (2010) and replicated by Emerson (2011), Kakinaka and Miyamoto (2012), Tansel
et al. (2016) and Nguyen Van (2016). In this regard, the literature analysing the above hypotheses is
strong for countries such as Sweden, the United States (US), Japan, Türkiye and Australia, among oth-
ers. However, no general consensus has been reached regarding the dynamics between labour force
participation and unemployment rates.
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As a complement to the scientific contribution on the subject, this study is not only novel because of
the quantitative technique that is used to delve into these relationships, but also because it offers results
that have not been produced regarding the Latin American region. Thus, the findings of this work could
serve as a basis for determining possible economic policy strategies to improve nations’ labour markets.

This research is structured into five sections. This introduction is followed by section 2, presenting
the literature review related to the approach implemented in this study. Section 3 will provide a brief
overview of the institutional and normative framework in Latin America that may be anticipating po-
tential distortions in labor markets. In section 4, the selected countries in Latin America are detailed,
along with the period of analysis and the methodology used to validate the unemployment invariance
hypothesis and added and discouraged worker effects. In section 5, the treatment of the series and the
econometric results are discussed. Finally, section 6 presents the conclusions and policy recommenda-
tions associated with the findings.

2. Background

To understand the unemployment invariance hypothesis more comprehensively, it will be explained on
the basis of some assumptions. Its validation implies that the overall unemployment rate does not change
in response to changes in the labour force participation rate. Given labour market conditions, a move-
ment in the latter variable will be counteracted by wage-setting and the interaction between labour supply
and demand. Subsequently, policymakers should be cautious when applying labour market stimuli to
reduce the long-term unemployment rate.

Figure 1: The effect of an increase in the labour force

The unemployment invariance hypothesis is visually illustrated in Figure 1, where LD denotes the
labour demand curve, while WS represents the wage-setting curve. The latter variable presents the equi-
librium real wage (W*) for an aggregate employment level (E*). Labour supply (LS) simulates the
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labour supply curve, while U* denotes the unemployment standard.

Referencing Nguyen Van (2016), an increase in the size of the LS shifts this curve to the right from
LS to LS’. Because there is a larger LS, the labour market will adjust via price to maintain equilibrium,
as set by classical supply and demand conditions. This would shift the WS curve to the right, from WS
to WS’, reducing wages proportionally to the increase in LS. Therefore, there would be no change in the
long-term unemployment rate and U* would be equal to U*’.

Beyond this dynamic, controversy remains regarding consensus on the validity of the unemploy-
ment invariance hypothesis, with several notable studies in the economic literature investigating these
relationships using a time series approach, applying the cointegration methodology with autoregressive
models.

For example, in favour of this hypothesis, Ot,oiu and Ţiţan (2016) and Nguyen Van (2016) examine
Romania and Australia, respectively. Similarly, using a cointegration analysis, Altuzarra et al. (2019)
validate the unemployment invariance hypothesis for the Spanish economy with a model examining un-
employment and labour force participation rates in aggregate and disaggregated male groups. The results
are not applicable to the model in its female version, as the unemployment invariance hypothesis is re-
jected, uncovering discouraged worker effects in this group, consistent with the findings of Tansel et al.
(2016) for the Canadian economy. In the context of the US, Emerson (2011) determines that the unem-
ployment invariance hypothesis is not upheld in both the overall model and when analyzed separately by
gender. The existence of discouraged workers is identified within the male version of the model, which
aligns with Österholm (2010) for Sweden. For the Japanese economy, Kakinaka and Miyamoto (2012)
uncover a long-term relationship between labor force participation and male unemployment rates, but
this association is not established in the female counterpart. Therefore, for the first group, the unem-
ployment invariance hypothesis does not hold for that country. Nevertheless, the outcomes of this study
strongly indicate the presence of the added worker effect among middle-aged men.

As previously noted, time series analysis focusing on cointegration with autoregressive models are
commonly used to investigate this issue. However, additional studies delve deeper into these dynamics,
applying various time series econometric techniques to aggregate data. For example, Benati (2001) ap-
plies a band-spectrum regression model, revealing the presence of discouraged workers for the aggregate
series in the US economy, which contrasts with Emerson (2011), who demonstrates an added worker
effect in the US.

Alternatively, applying a structural time series methodology for the US, France, Japan and Sweden,
Darby et al. (2001) find evidence in favour of the discouraged worker effect in these economies that is
particularly stronger for women in business cycle downturns. For the Spanish economy, Congregado
et al. (2011) use a threshold cointegration modelling methodology to confirm the predominance of the
added worker effect over the discouraged worker effect at the aggregate level only when unemployment
is below 11.7%. Another study regarding the Spanish economy is Martı́n-Román et al. (2020), which
complements Congregado et al. (2011) by providing evidence in favour of the discouraged worker in
most Spanish provinces. However, in a follow-up effort on gender disaggregation, Congregado et al.
(2014) confirms a discouraged worker effect for men and an added worker effect for women, which is
consistent with the findings of Prieto-Rodrı́guez and Rodrı́guez-Gutiérrez (2000) for the latter group.
Gong (2011) also finds an added worker effect for Australian women. In the case of Germany, Fuchs
and Weber (2013) use unobserved component models, finding a mixed effect for the aggregate model in
which both added worker and discouraged worker effects are validated. In a follow-up study that is bro-
ken down by gender, Fuchs and Weber (2017) uncover a discouraged worker effect for women, young
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workers and older adults when unemployment is of short duration. For middle-aged men and women,
the authors found an added worker effect.

It is worth noting that there is little research investigating added and discouraged worker effects in
the Latin American region. Lee and Parasnis (2014), based on the generalised method of moments,
observe that the discouraged worker effect is evident in developed economies, while the added worker
effect is validated for developing economies. Notably, Colombia and Peru are included among the de-
veloping economies among the 13 countries selected. For Mexico, similar to that established by Serrano
et al. (2019), Hernández and Romano (2011) analyse the cyclical variations of female participation in
the labour market, finding that it is countercyclical in the low-skilled segment during severe recessions,
as predicted by the added worker effect. For low-skilled men, labour force participation is procyclical,
suggesting a discouraged worker effect.

Lee and Cho (2005) examine the issue for Argentina and the Republic of Korea. Based on house-
hold surveys in these countries, the authors reveal an added worker effect in the latter and a discouraged
worker effect in the former. The different degrees of risk aversion/discrimination against women’s par-
ticipation and remuneration in labour markets are explained as the rationale for these dynamics during
periods of economic recession and structural adjustment considered. Although the authors suggest that
significant progress has been made in encouraging Argentine female workers to enter the labour mar-
ket, Groisman (2011) points out that factors that limit or hinder the female population’s access to better
quality jobs still seem to persist.

Finally, in Brazil, Fernandes and De Felı́cio (2005) analyse the entry of married women into the
Brazilian labour market as a result of their spouses’ unemployment. The results reveal the presence of
an added worker effect in the female population, suggesting that Brazilian families have serious difficul-
ties adopting alternative strategies to smooth income and consumption during periods when the head of
household is unemployed.

In summary, the research addressing the relationships between labour force participation and unem-
ployment rates primarily examines developed countries. In this sense, this study offers unprecedented
results to advance the construction of macroeconomic policies to improve the condition of Latin Amer-
ican labour markets. Here, the Johansen (1991) quantitative approach is implemented to analyse this
topic for six Latin American economies.

3. Demographic, institutional, and regulatory factors

Validating the unemployment invariance hypothesis can assist policymakers in better addressing the
changes experienced by labor markets throughout economic cycles. Prior to presenting the results of
this research, we will discuss some macro-institutional, demographic, and regulatory factors that may
affect individuals’ behavior leading to discouraged worker or added worker effects in Latin America.

As warned by CEPAL (2019), Latin American economies face significant challenges in public pol-
icy to promote quality employment due to their exposure to commodity price fluctuations and certain
rigidities in their labor markets. Here, we focus on what we believe are the three most influential factors
affecting workers’ behavior as regards business cycle fluctuations: minimum wage determination, labor
law institutions such as the unemployment insurance regulation, and the evolution of women’s fertility
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rates. 1

Table 1 presents the minimum wage records in comparable US dollars adjusted for purchasing power
parity (PPP) for the six countries under study, as well as their evolution over time. According to Saget
(2006), it includes the proportion that the minimum wage represents in relation to each country’s per
capita GDP in comparable US dollars, which is known in the literature as the Adjusted Kaitz Index
(AKI).

Table 1: Minimum wages in comparable US dollars adjusted PPP and Adjusted Kaitz Index

Country Year MW Local US$ PPP GDP Pc. US$ PPP Initial AKI Year MW Local US$ PPP GDP Pc. US$ PPP Final AKI AKI Differential
Brazil 2012 $ 423 $14,994 33.87% 2019 $ 370 $15,305 29.03% -4.84%
Chile 2012 $ 457 $21,585 25.42% 2019 $ 536 $25,609 25.12% -0.30%
Ecuador 2010 $ 390 $9,104 51.36% 2019 $ 436 $11,871 44.10% -7.26%
Mexico 2011 $ 354 $16,744 25.37% 2019 $ 356 $20,224 21.14% -4.23%
Peru 2006 $ 297 $7,199 49.55% 2019 $ 432 $13,273 39.05% -10.51%
Uruguay 2008 $ 386 $14,796 31.27% 2019 $ 470 $24,238 23.27% -8.00%

Notes: PPP= Purchasing Power Parity, MW= Minimum wage in comparable PPP dollars, GDP Pc =Gross Domestic Prod-
uct per capita expressed in PPP, IKA= Adjusted Kaitz Index (annual minimum wage at PPP in relation to PPP per capita
GDP).Source: Socio-Economic Database for Latin America and the Caribbean (Center for Distributive, Labor and Social
Studies, University of La Plata, Argentina, and the World Bank).

From this information, it can be observed that the minimum wage has increased during the analyzed
periods for each country, except for Brazil. Moreover, the average income has also experienced a pos-
itive trend, exhibiting even higher increments compared to the minimum wage (2.73% versus 1.54%
on average). As a result, the Adjusted Kaitz Index (AKI) for the countries has decreased by nearly 6
percentage points on average. This could modify the population’s preferences towards job search, as the
opportunity cost of staying at home would vary as well. In turn, this could reinforce or weaken a po-
tential added worker effect in the economies, as changes in labor remuneration may lead to a preference
shift within the population toward seeking employment. To cope with these likely effects, governments
should not only implement measures to reduce overall unemployment, but also carry out specific poli-
cies to foster job creation in specific sectors, as suggested by Porras-Arena and Martı́n-Román (2023).

It has been established that labor legislation affects the behavior of workers in relation to labor sup-
ply. More specifically, Martı́n-Román (2022) shows that unemployment insurance is key to understand
the cyclical movements of aggregate labor supply, thus affecting estimates of the added worker and
discouraged worker effects. As mentioned before, Latin America has much to do in terms of labor leg-
islation. In most of the selected countries, unemployment insurance is covered either by the employer
or the worker and has certain access and coverage rigidities, including requirements such as a continu-
ous year of employment in the formal sector of the economy, accreditations that can be granted up to
two months after the start of the application process, and decreasing monthly benefits. Table 2 shows a
summary of the conditions for applying for unemployment insurance and the benefits it provides to the
economy under analysis. According to Martı́n-Román (2022), as the unemployment insurance becomes
more generous, the labor force participation rate tends to be less procyclical. Hence, it is evident that
different unemployment insurance regulations across countries may bring about distinct labor supply
cyclical sensitivities among those countries.

1We want to thank an anonymous reviewer for suggesting these three major determinants.
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Table 2: Conditions and coverage of Unemployment Insurance

Country Qualification Conditions Unemployment Benefits
Brazil Must have received salary in at least 12

out of the 18 months prior to the start
of unemployment

The benefit is paid for a maximum of five
months and varies based on the insured’s av-
erage last income (ranging from 80% of in-
come in the first months to a minimum of 50%
thereafter).

Chile Must have at least 12 months or 52
weeks of contributions in the last two
years.

Paid for a maximum of six months. It consists
of a basic monetary payment, plus the provi-
sion of family allowances and medical cover-
age. The basic allowance is calculated as a
percentage of the last wages.

Ecuador 24 months of contributions (at least 6
continuous months prior to becoming
unemployed).

The benefit is paid for a maximum of five
months (ranging from 70% of income to a
minimum of 50% thereafter). The benefit is
paid after two months of involuntary unem-
ployment.

Mexico 3 to 5 years of contributions An 11.5% withdrawal of the accumulated
funds during the contribution period is al-
lowed, with a limit of 10 times the legal
monthly minimum wage. Withdrawals are al-
lowed once every five years.

Peru At least one month of continuous em-
ployment with the same employer, with
at least four hours of work per day or
20 hours of work per week.

The total balance of the account is paid, minus
any previous withdrawals, on a semi-annual
basis. (The employee can withdraw funds
from the account balance that exceed four
times their monthly earnings at any time).

Uruguay Must have at least 180 days of covered
employment in the 12 months prior to
the start of unemployment.

The benefit consists of a basic allowance
that varies per month and is calculated as a
percentage of the average salary of the six
months preceding unemployment, with de-
creasing monthly percentages. It is paid for
up to 6 months.

Source: The International Social Security Association (ISSA). https://ww1.issa.int/databases/country-
profiles/comparison

Figure 2 presents the evolution of female fertility in Latin America, revealing a downward trend in
the number of children per woman over time. According to Cruces and Galiani (2007), as the number
of children in families increases, the likelihood of women participating in the labor market decreases. In
this regard, the demographic evolution depicted in Figure 2 suggests a transformation in population pat-
terns with potential significant implications for women’s labor force participation. Figure 2 also shows
significant differences in female fertility rates across countries.

Declining fertility rates and a reduction in the number of dependent children in families could lead
to a lower family care burden for women, which could strengthen their integration into the labor market,
ultimately enhancing household income and promoting professional development. On the other hand,
different fertility rats across countries might bring about distinct cyclical labor force participation sen-
sitivities among them. These two combined effects should affect our estimates of the added and the
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discouraged worker effects.

Figure 2: Fertility rate, total (births per women)
Source: World Bank.

In summary, we have identified three factors that could influence labor dynamics in the region,
and the validity of the unemployment invariance hypothesis in Latin America. The minimum wage
regulations and the decline in the female fertility rate could modify the job search preferences of the
population, thus affecting the added worker and the discouraged worker effects. On the other hand, the
unemployment insurance legislation can affect workers’ incentives to look for a job over the business
cycle Martı́n-Román et al. (2023) and, in turn, cyclical patterns of the aggregate labor supply. All in all,
these major driving forces, and to a lesser extent other determining factors, will be operating to produce
the labor participation cyclical sensitivities that will be estimated in the next sections.

4. Data and methodology

4.1. Data

Time series with quarterly frequency covering the period between 2006 and 2019 are used, which are
obtained from the Center for Distributive, Labor and Social Studies (CEDLAS) (2022) database of the
National University of La Plata in Argentina. The specific rates used are as follows: 2

Labour force participation rate (LFP) =
Labour force

Working age population

Unemployment rate (UR) =
Unemployed population

Labour force

The selected countries and the periods of analysis are detailed in Table 3, according to the availabil-
ity of the information provided by CEDLAS (2022).

2At both the aggregate level and separately for men and women. For the grouping by gender, given the limited data
availability, the study focuses on adults between 25 and 64 years of age. The time series used are seasonally adjusted using the
Eviews 10, Census X-12 seasonal component adjustment method.
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Table 3: Observations by Country and Period

Country Period Observations
Brazil 2012:Q1–2019:Q4 32
Chile 2012:Q2–2019:Q4 31

Ecuador 2010:Q4–2019:Q4 37
Mexico 2011:Q4–2019:Q4 33

Peru 2006:Q3–2019:Q1 51
Uruguay 2008:Q1–2019:Q4 48

The sample of six countries out of 13 are chosen from the Latin American labour market data pub-
lished by CEDLAS (2022), as the periodic data series were obtained for these countries without method-
ological changes to household surveys during the period of analysis. In the other cases, the data series
are extremely short-term and there are gaps in the data composition.

One of the limitations we found in the construction of the statistical framework is that obtaining a
long-term dataset specifically related to the labor market in the Latin American region is highly com-
plex; this complexity potentially affects the results derived from the cointegration methodology due to
the relatively short time series available. However, Johansen (2002) has formally demonstrated that
cointegration relationships can be established even in time series with 50 observations. The author high-
lights the use of correction factors in autoregressive models to improve the precision of inference on
these relationships, especially in cases where correction factors are less than 2. Therefore, we believe
that by having a dataset consisting of minimum of 31 quarterly observations up a maximum of 51, it is
possible to capture the long-term relationships between the labor force participation rate and the unem-
ployment rate in Latin America.

To provide an overview of the evolution of the variables under study, Figure 3 reveals a certain con-
gruence between upward trends in the labour force participation rate of each country and acceleration of
economic growth in the region as a result of the favourable dynamics of commodities prices until mid-
2015. This allowed an increase in production and encouraged greater labour participation. For example,
Ecuador, Uruguay and Peru achieved labour participation rates between 65% and 70%. Notwithstand-
ing, along with the slowdown in the rate of economic growth for most of the countries in the region,
after 2015 labour force participation rates showed a downward trend.

With a certain degree of volatility, the disaggregation of the labour force participation rate by gender
indicates a possible added worker effect for women and a discouraged worker effect for men. A down-
ward trend in male labour participation is evident for most of the selected countries during the period
of analysis. In contrast, female labour force participation rate had an upward trend in all six economies
under study. Notably, men are the primary participants in the labour markets of these countries. The
participation differential between men and women ranges from 14% for Uruguay to 36% for Mexico.

Regarding the unemployment rate, at both the aggregate level and between men and women, very
low levels are observed for most economies until mid-2015. From that year onwards, according to
CEPAL (2019), the region experienced a generalised and synchronous economic slowdown, which led
to a sustained deterioration in employment. Consequently, Figure 2 indicates that countries such as
Brazil had an unemployment rate of around 12% in 2019, which was twice the amount reflected in
2012. Similar performance is observed for Chile and Uruguay, which went from unemployment rates
close to 6% in 2014 to around 8% in 2019. While the trend dynamics are replicated with a certain degree
of dispersion for the variables disaggregated by gender, despite a notable increase in female labour
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participation during the period under analysis, there are more unemployed women than unemployed
men, with an average unemployment rate differential of 3% for countries like Brazil, Peru and Uruguay.
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Figure 3: Labour force participation and unemployment rates for selected Latin American economies
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4.2. Methodology

The approach proposed by Nguyen Van (2016) is referenced to examine the long-run equilibrium rela-
tionship between labour force participation and unemployment rates at aggregate and gender-disaggregated
levels. Thus, a vector error correction model (VECM) may be applied as part of the multivariate time
series approach when some considerations are met.

The VECM is a restricted vector autoregressive model (VARM), which identifies the possible coin-
tegrating relationships of the variables under study. In this model, the variables that conform are re-
stricted to converge to the long-term equilibrium, while also exposing the short-term adjustment dynam-
ics. Referencing the methodology of Johansen (1991) which is replicated in the research approaches of
Österholm (2010) and Altuzarra et al. (2019), the unrestricted VARM is represented as follows:

Xt = β1Xt−1 + β2Xt−2 + · · ·+ βiXt−p +AZt + µt (1)

Here, Xt is the data vector containing n variables at time t (labour force participation and unemploy-
ment rates), the p-vectors X(t−i) (i = 1 . . . p) represent the lags of the data up to order p. βi contains the
coefficient matrix of the regression to be estimated for the p lags. Zt is the vector of exogenous deter-
ministic (typically constants and/or dummy variables), A is the matrix of coefficients corresponding to
the exogenous variables, and ϵt is a vector of innovations that is independent and identically distributed.

According to Hamilton (1994) the VARM of equation 1 can be rewritten as follows:3

∆Xt = ΠXt−1 + Γ1∆Xt−1 + · · ·+ Γp−1∆Xt−p +AZt + µt (2)

Here Π = (
∑p

j=1 βi)−Ig is the matrix resulting from the product of two submatrices; α and β′. The
vectors of cointegration are derived from β, and α provides the adjustment parameters for each equation
in the VECM, Ig represents the identity matrix. On the other hand, Γj = (

∑i
j=1 βj) − Ig contains the

coefficient matrix for the regression to be estimated, while ∆ indicates that the variables are in their first
difference.

If the variables in vector Xt are integrated time series of order 1 (I(1)), the matrix π in equation 2
will have a rank of r (0 ≤ r < n), where r is the number of cointegrated equations. If there are r
cointegrating equations, the VARM in the very first differences in equation 2 will have misspecification
since it omits the lagged level component πXt−1.

If so, since π has a reduced rank (0 ≤ r < n), π may be calculated as αβ′, with β′Xt being sta-
tionary, with α and β, both r × n rank r matrices. α is a vector with n × r adjustment coefficients
in the VECM, setting β as the cointegrating vector to measure the long-term equilibrium relationships
between the variables.

The results are presented in section 5, simultaneously examining the unemployment invariance hy-
pothesis and whether the added or discouraged worker effect prevails for each of the six economies
under study, in both aggregated and gender-disaggregated forms.

3An alternative formulation can be found in Lütkepohl and Krätzig (2004).
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5. Results

Given the nature of the time series variables, the coefficients obtained by estimating the VARM could
be subject to spurious regression. Consequently, it is essential to verify the degree of stationarity of the
stochastic processes through unit root tests. This study applies 1) augmented Dickey–Fuller (ADF), 2)
Phillips–Perron (PP), 3) Breakpoint Unit Root Test as a robustness measure, in accordance with Perron
(1989, 1997) and 4) Kwiatkowski–Phillips–Schmidt–Shin (KPSS) tests.

In the first three cases, the null hypothesis of the presence of a unit root in the series is applied. If it
is rejected, this indicates that the series are stationary and integrated at an order of zero I(0). If it is not
rejected, the series requires differentiation to make it stationary, indicating an integrated order of one
I(1), in which the differentiation is sufficient to achieve stationarity. With respect to the KPSS test, the
stationarity hypothesis is raised if it is rejected, it is necessary to proceed with the differentiation of the
series to make it stationary.

Prior to the execution of the aforementioned tests, the model to be used must be determined; thus, a
regression is run to determine the variable levels using a linear trend and a constant. Different unit root
tests were conducted depending on the significance level of each explanatory variable for the regression
specification. For some cases, the model is run without a deterministic component, including a constant
term or in addition to a constant, to elicit linear trends. The following results obtained are presented in
Table 4.

Table 4: Unit root tests

Country Level Variables Test Equation ADF H0: PP H0: KPSS H0: BT H0: unit root
Specification unit root unit root stationarity with break

Brazil

Aggregated

LFP C-T -4.12 -2.47 0.16** -5.37
∆LFP Sin C-T/KPSS, BT with C -6.38** -6.38** 0.09 -7.59**

UR C-T -1.93 -1.50 0.10 -5.27
∆UR Sin C-T/KPSS, BT with C -1.74* -1.67* 0.15 -2.63

Men

LFP C-T -2.39 -2.41 0.17** -3.01
∆LFP Sin C-T/KPSS, BT with C -5.13** -5.13** 0.28 -6.23**

UR C-T -2.02 -1.2 0.10 -4.47
∆UR Sin C-T/KPSS, BT with C -1.73* -1.83* 0.17 -2.61

Women

LFP C-T -1.86 -2.81 0.12* -4.02
∆LFP Sin C-T/KPSS, BT with C -0.74 -4.07** 0.04 -5.77**

UR C-T -1.89 -1.82 0.10 -4.96
∆UR Sin C-T/KPSS, BT with C -2.02** -2.10** 0.14 2.88

Chile

Aggregated

LFP C-T -3.35 -3.32 0.09 -3.99
∆LFP Sin C-T/KPSS, BT with C -7.00** -7.00** 0.07 -7.33**

UR C-T -3.48 -3.22 0.15* -4.76
∆UR Sin C-T/KPSS, BT with C -5.55** -5.89** 0.12 -6.91**

Men

LFP C-T -2.71 -2.76 0.10 -3.69
∆LFP Sin C-T/KPSS, BT with C -5.91** -5.91** 0.06 -6.33**

UR C-T -3.84 -3.84 0.14* -5.49
∆UR Sin C-T/KPSS, BT with C -1.23 -7.59** 0.13 -8.68**

Women

LFP C-T -3.93 -3.03 0.06 -5.25
∆LFP Sin C-T/KPSS, BT with C -5.20** -5.20** 0.15 -6.19**

UR C-T -2.72 -2.42 0.16** -3.25
∆UR Sin C-T/KPSS, BT with C -6.40** -6.43** 0.23 -7.63**

Ecuador

Aggregated

LFP C-T -1.47 -1.55 0.12 -4.99
∆LFP Sin C-T/KPSS, BT with C -6.35** -6.35** 0.16 -7.21**

UR C-T -2.35 -2.33 0.16 -3.12
∆UR Sin C-T/KPSS, BT with C -6.67** -6.66** 0.08 -7.31**

Men

LFP C-T -2.35 -2.35 0.26 -3.13
∆LFP Sin C-T/KPSS, BT with C -9.64** -9.31** 0.22 -10.6**

UR C-T -3.63 -3.70 0.08 -5.13
∆UR Sin C-T/KPSS, BT with C -9.06** -8.90** 0.16 -9.81**
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Women

LFP C-T -2.07 -2.08 0.10 4.65
∆LFP Sin C-T/KPSS, BT with C -7.80** -7.74** 0.08 -8.47**

UR C-T -2.62 -2.54 0.10 -3.89
∆UR Sin C-T/KPSS, BT with C -7.20** -7.22** 0.12 -7.64**

Mexico

Aggregated

LFP C-T -2.14 -2.03 0.16* -4.27
∆LFP Sin C-T/KPSS, BT with C -6.68** -6.82** 0.17 -7.15**

UR C-T -1.14 -1.30 0.11 -2.93
∆UR Sin C-T/KPSS, BT with C -4.22** -4.19** 0.20 -5.06**

Men

LFP C-T -4.35** -4.36** 0.10 -5.41**
∆LFP Sin C-T/KPSS, BT with C -7.87** -9.25** 0.50 -9.17**

UR C-T -1.97 -2.08 0.10 -3.63
∆UR Sin C-T/KPSS, BT with C -5.53** -5.53** 0.12 -6.43**

Women

LFP C-T -0.51 -0.63 0.15** -3.73
∆LFP Sin C-T/KPSS, BT with C -4.48** -4.54** 0.31 -5.06**

UR C-T -2.22 -2.36 0.11 -4.80
∆UR Sin C-T/KPSS, BT with C -7.35** -7.17** 0.09 -8.46**

Peru

Aggregated

LFP C-T -4.06 -4.29 0.12* -4.27
∆LFP Sin C-T/KPSS, BT with C -10.18** -10.36** 0.13 -11.1**

UR C-T -1.93 -1.67 0.17** -5.28
∆UR Sin C-T/KPSS, BT with C -9.35** -9.44** 0.21 -10.1**

Men

LFP C-T -2.04 -3.36 0.17** -6.53**
∆LFP Sin C-T/KPSS, BT with C -9.69** -9.85** 0.18 -10.1**

UR C-T -2.22 -4.38** 0.23* -7.31**
∆UR Sin C-T/KPSS, BT with C -7.60** -14.94** 0.26 -11.6**

Women

LFP C-T -3.49 -3.52 0.15** -5.42
∆LFP Sin C-T/KPSS, BT with C -9.32** -10.33** 0.15 -9.66**

UR C-T -2.09 -1.97 0.15* -5.98**
∆UR Sin C-T/KPSS, BT with C -8.64** -8.64** 0.13 -9.80**

Uruguay

Aggregated

LFP C-T -3.56 -3.56 0.23** -4.77
∆LFP Sin C-T/KPSS, BT with C -10.25** -12.04** 0.35 -11.1**

UR C-T -1.17 -1.77 0.21** -5.54
∆UR Sin C-T/KPSS, BT with C -9.06** -8.81** 0.56 -10.2**

Men

LFP C-T -3.88 -3.78 0.24** -5.55
∆LFP Sin C-T/KPSS, BT with C -8.41** -8.85** 0.39 -9.06**

UR C-T -2.55 -2.47 0.17** -4.62
∆UR Sin C-T/KPSS, BT with C -7.47** -7.47** 0.13 -7.81**

Women

LFP C-T -6.01** -6.01** 0.15** -6.84**
∆LFP Sin C-T/KPSS, BT with C -9.59** -21.13** 0.50 -9.84**

UR C-T -4.21 -2.33 0.23 -3.04
∆UR Sin C-T/KPSS, BT with C -9.58** -9.78** 0.51 -11.0**

Notes: ADF and PP tests are based on the critical values of MacKinnon (1996). The KPSS test is based on the critical
values of KPSS. BT = Breakpoint Unit Root Test, break selection based on Minimizing Dickey-Fuller t-statistic. Ho = null
hypothesis, C = constant and T = linear trend. ∆ denotes the variable at its first difference. *, ** and *** indicate that the null
hypothesis is rejected at 10%, 5% and 1% levels, respectively. Figures without * indicate that the null hypothesis is accepted,
at least at 1%, 5% or 10% levels.

Table 4 demonstrates that most of the variables are non-stationary, indicating that they are integrated
variables at an order of 1, even when applying the unit root test with structural break. When the unit
root tests are run again in the differentiated version with the given specifications, they remain stationary.
However, some tests indicate that the series under review are integrated at an order of 0. Despite this,
the analysis continues to use at least one result in favour of integration at an order of 1 for the time series
concerned. Such was the case for the female version of the Uruguayan model in relation to labour force
participation rate in levels, as the presence of a unit root is only obtained using the KPSS test.

Although the VARM and VECM models could be run with the variables that are determined to be
integrated at an order of 1 and 0 order in their differentiated version, this did not occur in the Mexican
economy because the male labour force participation rate was stationary for the four unit root tests above.

Even though it might initially be assumed that the series used in the model estimation are stationary
due to their bounded range between zero and one, in the macro-labor economic literature it has been
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established that it should not be always the case. Thus, two competing theories postulate that the unem-
ployment rate and, implicitly, the labor force participation rate may follow a non-stationary process in
specific time periods. The first one is the well-known Hysteresis Hypothesis (HH), popularized by Blan-
chard and Summers (1987), and Lindbeck and Snower (1988)4. The second one is the Chain Reaction
Theory (CRT), developed by Karanassou and Snower (1997, 1998).5

As the HH has been widely accepted by (at least some part of) the economic profession, we con-
sider it as the benchmark conceptual framework to assume non-stationary labor market rates6. Thus,
Blanchard and Summers (1991) propose that economic fluctuations due to the business cycle can have
a lasting impact on unemployment due to rigidities in labor markets. To put it in other words, the HH
states that there is persistence in the unemployment rate. Therefore, this hypothesis suggests that the
unemployment rate follows a non-stationary process with a unit root. This theory has been validated for
OECD countries by Marques et al. (2017) and in Latin America by Ball et al. (2013). Specifically, Iregui
and Otero (2003) studied it for Colombia, Gomes and da Silva (2008) for Brazil and Chile. In Mexico,
the noteworthy study by Trejo Garcı́a et al. (2017) sheds light on this issue. This theory also implicitly
entails that the labor force participation rate is non-stationary.

Beyond this conceptual discussion, once the order of integration of the series is established, the
methodology developed by Johansen (1991) is used to investigate the long-run equilibrium relationships
between the model variables. Replicating this methodology, an unrestricted VARM (p) is estimated for
the series at the global level and disaggregated by gender in each selected country. In this way, the
stability of the proposed VARM model and the fulfilment of the Gauss-Markov assumptions are corrob-
orated. The results of the Lagrange multiplier test for serial autocorrelation rules out the presence of
serial correlation at a 5% level of significance.

White’s joint test for heteroscedasticity applied to autoregressive models indicates that the variance
of the residuals is homoscedastic at a 95% confidence level. The residuals are normally distributed, per
the Jarque–Bera statistic and probability values indicate that they follow a normal multivariate distribu-
tion, both individually and jointly.

Subsequently, the VECM is estimated to investigate the conformation of the model with the cointe-
grated variables (i.e. labour force participation and unemployment rates). After this, the rank of the r
matrix is tested using the Johansen (1991) cointegration test to determine the presence of cointegration
in the proposed VECM. According to Lettau and Ludvigson (2001), certain theoretical considerations
suggest that the long-term equilibrium relationship between the variables in the model does not ex-
hibit a deterministic trend, even of each individual series may possess one, as is the case under specific
consideration. The authors recommend against incorporating a deterministic trend in the cointegration
relationship, as it is deemed inappropriate. Hence, the chosen model includes solely a constant term in
the cointegration equation.

In the time series literature, several challenges have been addressed by defining estimators that mini-
mize information criteria with known asymptotic properties. The selection of the lag of an autoregressive

4A seminal work regarding this hypothesis is Phelps (1972).
5A recent discussion about the similarities and the differences between the HH and the CRT can be found in Martı́n-Román

et al. (2023).
6On the other hand, the CRT accounts for why a series that theoretically should be I(0) can appear in a unit root test as

I(1) due to the persistence of adjustments to shocks in the labor market. In other words, there are variables that seem to be
I(1) because they are undergoing prolonged adjustment processes as a consequence of shocks, so that they are subject to new
shocks before the adjustment is completed.
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model is a prominent example. Gonzalo and Pitarakis (1998) as well as Aznar and Salvador (2002) have
shown that this approach is applicable to determine the range of cointegration in autoregressive models.
Therefore, to reinforce the findings, the choice of the number of cointegrating relationships that mini-
mize the Schwarz Bayesian information criterion (SBIC) or the Hannan and Quinn information criterion
(HQIC) will be included. Similarly, to extend the range of validity of these relationships, the critical
values of MacKinnon et al. (1999) and Osterwald-Lenum (1992), both for the trace test (Jtrace) and for
the maximum-Eigenvalue test (Jmax), are added. The results are presented in Table 5 below.
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The results of trace and maximum-Eigenvalue tests suggest the presence of a long-run equilibrium
relationship between labour force participation and unemployment rates for the aggregate version of the
model for Ecuador, Chile, Peru and Uruguay, but not for Brazil and Mexico. The modelling by gender
reveals a long-run equilibrium relationship between labour force participation and male unemployment
rates only for Chile. For the remaining countries, the hypothesis is rejected. Finally, a long-run conver-
gence is revealed for the model applied to the female data series for Brazil, Chile, Peru and Uruguay, but
not Ecuador and Mexico. As a result, these findings are confirmed by the range of critical values given
by MacKinnon et al. (1999) and Osterwald-Lenum (1992), as well as by the statistics that minimize the
SBIC and HQIC information criteria. Based on the results previously indicated, Table 6 summarises the
validation of the unemployment invariance hypothesis, only accepting it for cases indicating no long-run
equilibrium relationship between the model variables. This is applicable to Brazil and Mexico for the
aggregate model. In the male version, it is accepted in four of the six countries (Brazil, Ecuador, Peru
and Uruguay), while for the female segment it is only accepted in two (Ecuador and Mexico).

Table 6: Results regarding the unemployment invariance hypothesis and added or discouraged worker
effects

Time period Country Aggregated model Male model Female model

2012:Q1–2019:Q4
Brazil Accepted Accepted Rejected
Effect - - Added worker

2012:Q2–2019:Q4
Chile Rejected Rejected Rejected
Effect Discouraged worker Discouraged worker Added worker

2010:Q4–2019Q:4
Ecuador Rejected Accepted Accepted
Effect Added worker - -

2011:Q4–2019:Q4
Mexico Accepted n/a Accepted
Effect - - -

2006:Q3–2019:Q1
Peru Rejected Accepted Rejected
Effect Added worker - Discouraged worker

2008:Q1–2019:Q4
Uruguay Rejected Accepted Rejected
Effect Discouraged worker - Added worker

Notes: n/a = not available.

For the models in which a long-run equilibrium relationship is revealed, the countries for which
added or discouraged worker effects predominate are shown below.

Indeed, the estimation of the cointegration vector for the aggregate model indicates that by normalis-
ing the coefficients associated with the labour force participation rate to unity (βlfpr = 1), the long-run
relationship with respect to the unemployment rate presents a mixed equilibrium, although there are
marked differences in the incidence of each effect. The added worker effect prevails for Ecuador and
Peru, whereas the discouraged worker hypothesis is validated for Chile and Uruguay.

As shown in Table 7, the added worker effect is stronger in Ecuador, indicating that for each percent-
age point increase in the unemployment rate, the labour force participation rate increases by an average
of 3%. In Peru, the sensitivity was inelastic at around 0.4% in the participation rate for each percent-
age point increase in the unemployment rate. The dynamics of the discouraged worker effect are more
intense in Uruguay than in Chile, as for each percentage point increase in unemployment rate, labour
participation falls by 0.78% and 0.11%, respectively. Regarding the dynamics classified by gender, a
discouraged worker effect is evident in Chile, revealing a 0.7% drop in labour force participation rate
for the male population for each percentage point increase in the unemployment rate, which is higher
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than that recorded at the aggregate level (0.11%). In contrast, the added worker effect predominates in
most of the countries for the female model, such as Brazil (0.68%), Uruguay (0.22%) and Chile (1.67%).
The incidence was much higher for Chile than in the remaining the countries. This dynamic aligns with
the trends observed in Figure 3, as Latin American women engaged greater participation in the region’s
labour markets during the 2006–2019 cycle of analysis, to the detriment of the evolution of male labour
participation. However, in Peru, a discouraged worker effect of 0.97% is observed women for each
increase in its unemployment rate.

Table 7: Cointegration vectors

Country Variable Aggregated Male Female

Brazil
Labour force participation rate n/a n/a 1
Unemployment rate n/a n/a -0.68
Standard error n/a n/a (0.04)

Chile
Labour force participation rate 1 1 1
Unemployment rate 0.11 0.67 -1.67
Standard error (0.15) (0.08) (0.5)

Ecuador
Labour force participation rate 1 n/a n/a
Unemployment rate -3.02 n/a n/a
Standard error (0.62) n/a n/a

Mexico
Labour force participation rate n/a n/a n/a
Unemployment rate n/a n/a n/a
Standard error n/a n/a n/a

Peru
Labour force participation rate 1 n/a 1
Unemployment rate -0.41 n/a 0.97
Standard error (0.22) n/a (0.19)

Uruguay
Labour force participation rate 1 n/a 1
Unemployment rate 0.78 n/a -0.22
Standard error (0.11) n/a (0.26)

Note: n/a = not available.

It is essential to acknowledge that it is not possible to make conclusions regarding added or discour-
aged worker effects for the male population in Mexico since, as determine previously, it is not possible
to apply the VECM methodology because its labour force participation rate is an integrated series at the
order of 0. Finally, as no cointegration is found in the aggregate version of some of the models (Brazil
and Mexico) and those disaggregated by male (Brazil, Ecuador, Peru and Uruguay) or female (Ecuador
and Mexico) populations, it is also not possible to explore these effects in detail.

Part of the limitations we encounter in this research is that the time series of the Latin American
labor market are relatively short. However, as previously mentioned, Johansen (2002) suggests that the
results of the cointegration exercise are still valid even for time series with 50 observations, which is
our case; although he also clarifies that this depends on the correction factor applied to improve the
asymptotic inference. Therefore, to strengthen the findings, we will apply the methodology proposed
by Hjalmarsson and Österholm (2010) who complement the results provided by Johansen (2002) by
imposing restrictions to the cointegration relationships to validate their conformation.

These authors evidenced that Johansen’s tests show distortions when variables have a close unit root
instead of exact, which could significantly underestimate the risk of identifying spurious relationships
between unrelated near-integrated variables. Thus, we test the following restrictions on the cointegrating
relationship: β = (1 0) and β = (0 1). If both restrictions are rejected, the cointegration relationship
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is placed in Table 7. If both or either of them is not rejected, it can be concluded that the cointegration
noted is not due to a long-run relationship between the variables but to a single stationary variable, the
activity rate in the first case and the unemployment rate in the second. The results are presented in Table
8 below:

Table 8: Likelihood ratio testing for restrictive conditions in cointegrated VAR models

Country Restriction Aggregated Male Female

Brazil
β = (1 0) n.a. n.a. 23.01***
β = (0 1) n.a. n.a. 18.50***

Chile
β = (1 0) 0.70 13.35*** 8.70***
β = (0 1) 12.44*** 14.97*** 13.27***

Ecuador
β = (1 0) 12.99*** n.a. n.a.
β = (0 1) 10.34*** n.a. n.a.

Mexico
β = (1 0) n.a. n.a. n.a.
β = (0 1) n.a. n.a. n.a.

Peru
β = (1 0) 2.99* n.a. 8.10***
β = (0 1) 13.93*** n.a. 15.57***

Uruguay
β = (1 0) 17.25*** n.a. 0.51
β = (0 1) 23.12*** n.a. 14.71***

Notes: *** and * indicate significance at the 1% and 10% level, respectively.

The imposition of restrictions on the cointegration coefficients for each country and disaggregation
confirms the results of this research, as these are mostly rejected. This is not the case in the aggregate
model for Chile and in the female disaggregation for Uruguay. Therefore, the validation of the cointe-
gration analysis for these cases should be taken with caution.

6. Conclusions and policy recommendations

This study examines the long-term equilibrium relationships between labour force participation and un-
employment rates for six countries in Latin America applying a cointegration analysis for aggregate
time series that is also classified by male and female populations. The results of the proposed econo-
metric models demonstrate no long-run equilibrium relationship for the aggregate model for Brazil and
Mexico, while this is evident for the economies of Ecuador, Chile, Peru and Uruguay, confirming the
unemployment invariance hypothesis is for Brazilian and Mexican economies, but not for the remaining
countries.

This indicates that labour policies designed to address changes in labour participation in Brazil
and Mexico have not had any influence on the nations’ long-term unemployment rate. In contrast, in
Ecuador, Chile, Peru and Uruguay, when a long-run equilibrium relationship between the variables of
the model is verified, there is scope for policy intervention in labour markets to address added and dis-
couraged worker effects.

In fact, for countries where the unemployment invariance hypothesis is not accepted, in which the
results in favour of cointegration are consolidated, the predominance of the added worker effect is vali-
dated for Ecuador and Peru. This scenario is consistent with Lee and Parasnis (2014). The magnitude of
this effect is particularly strong in the case of Ecuador, suggesting that the working age population reacts
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sensitively to changes in the economic cycle, looking for work in periods of recession when household
heads lose a job or when there are greater opportunities for finding work (economic booms).

The discouraged worker effect prevails in Uruguay and Chile, indicating that some who look for
work without success due to high unemployment rates stop participating in the labour market because
they are tired of looking for work, becoming part of the economically inactive population during down-
turns. This effect implies an underestimation of unemployment in these economies when the economies
experience difficulties.

The disaggregation by gender demonstrates no long-term equilibrium relationship between labour
force participation and unemployment rates for men in Brazil, Ecuador, Peru and Uruguay. Therefore,
the unemployment invariance hypothesis is accepted only in these cases. The hypothesis is not fulfilled
in the Chilean economy, given that the series did cointegrate, finding evidence in favour of discouraged
workers in men, which is in accordance with the findings of Hernández and Romano (2011) for Mexico,
Kakinaka and Miyamoto (2012) for Japan, Österholm (2010) for Sweden and Emerson (2011) for the
US.

No long-term convergence is evidenced for the female populations in countries such as Ecuador and
Mexico. Therefore, the unemployment invariance hypothesis in these economies is accepted. This is
consistent with the relative position of Latin American women in professional fields. It is clear from this
finding that the margin of labour policy intervention in favour of women in these countries is limited and
has not influenced the long-term female unemployment rate as expected. Conventionally, mostly men
participate in the labour market and there are more unemployed women than unemployed men.

The traditional added worker effect is corroborated for the female populations of most of the se-
lected countries. This is the case for Brazil, supporting the results found by Fernandes and De Felı́cio
(2005). Similarly, this is corroborated for Chile and Uruguay. In contrast, a dynamic in favour of the
discouraged worker is observed for Peru.

This research provides formal evidence suggesting that the policies adopted in the past 14 years to
increase the size of the LS in several economies of the region are incongruent with the changes exhib-
ited in long-term unemployment rates. The findings raise several challenges for Latin American public
policy, particularly policies involving efforts to address added and discouraged worker effects.

Although women’s decisions to join the labour force as part of the added worker effect may help
mitigate the impact of increased unemployment on household income, if the labour market is unable to
absorb this added LS, unemployment rates will rise. The unemployment rate would then be overesti-
mated during recessions. Improved labour legislation based on tax incentives to encourage businesses
to hire women who are married or have children can contribute to the absorption of additional partici-
pants in the labour force. In addition, governments can establish opportunities to support women’ entry
into the labour market by providing free or subsidised childcare services and universal coverage for the
nutritional needs of children at an early age.

In turn, the decrease in labour force participation in periods of higher unemployment as a conse-
quence of the discouraged worker effect implies that the measured unemployment rate will underes-
timate the level of unemployment in an economy. Consequently, the official record may not reflect
the severity of the recessionary effect on unemployment. As a result, it is crucial for policymakers to
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consider the flow of discouraged workers out of the labour force. To mitigate the adverse effects of
discouraged workers’ migration from labour market activity to inactivity, application of policies that
encourage the unemployed to actively pursue job searched is of particular importance. In addition, the
implementation of universal and rapid access to unemployment insurance to support the personal fi-
nances of the unemployed during the jobless stage is essential.

In summary, this research demonstrated the importance of considering added and discouraged worker
effects. Although potential solutions to the problems arising from the validation of both hypotheses are
proposed, the traditional scope of Latin American economic policy must be further enhanced with pro-
posals that guarantee efficient and effective labour market interventions. These challenges should be
part of both research and public agenda development to maximise populations’ well-being.
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