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Abstract

Economic dynamics vary across business cycles, particularly in the relationship
between output and unemployment. This study examines Okun’s Law across 92
countries from 1980 to 2023, focusing on its validity and stability during expansion,
recession, and recovery. The results confirm that Okun’s Law broadly holds, but its
strength is highly regime- and country-specific. A consistent pattern emerges: the
Okun coefficient is steeper during recessions, flatter during expansions, and statisti-
cally weaker or insignificant during recoveries, consistent with jobless recoveries.
Cross-country evidence further reveals that high-income and OECD economies ex-
hibit robust Okun relationships across regimes, while many low-income economies
display weak or non-significant responses due to informality and structural labor
market rigidities. Dynamic specifications confirm short-run stickiness in employ-
ment, with cumulative effects reinforcing the asymmetric adjustment of unemploy-
ment to output. By introducing a three-regime empirical design and incorporating
post-pandemic labor market dynamics, this study provides the most comprehensive
cross-country assessment of Okun’s Law to date. The findings underscore the im-
portance of regime-contingent policy strategies: countercyclical support during re-
cessions, targeted incentives during recoveries, and structural reforms in economies
with weak output-employment linkages.
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1 Introduction

The relationship between business cycles and unemployment is a critical topic in
macroeconomics. Periods of economic contraction often generate substantial labor
market slack, while recoveries do not always guarantee employment rebounds, high-
lighting the asymmetry and complexity of business cycle dynamics. The persistent
variability in unemployment responses across countries and over time emphasizes
the need for a refined analysis of the output—-unemployment nexus.

Okun’s Law, originally formulated by Okun (1962), posits a stable inverse rela-
tionship between real output and unemployment. Though widely used as a benchmark
for macro-labor dynamics, more recent literature increasingly challenges its univer-
sality. Empirical studies show that the strength and stability of Okun’s coefficient
are context-dependent, varying significantly across time, economic regimes, and
institutional environments (Owyang and Sekhposyan 2012; Valadkhani and Smyth
2015; Economou and Psarianos 2016; Oh, 2018; Pizzo 2019; Boda and Povazanova
2021; Boda and Povazanova 2023; Butkus et al. 2023). For instance, following the
2007-09 global financial crisis, the relationship between unemployment and output
appeared to weaken, as seen in the U.S., where unemployment declined sluggishly
despite moderate GDP growth (Gordon 2010; Meyer and Tasci 2012; Ball et al. 2017;
Grant 2018; Nebot et al. 2019; Mussida and Zanin 2023). This phenomenon, often
termed as “jobless recovery,” poses significant challenges for policymakers. A weak-
ening of Okun’s Law suggests that traditional fiscal and monetary measures may be
insufficient on their own, necessitating labor market-specific interventions to achieve
desired employment outcomes (Obst 2022).

Despite substantial research, key gaps persist in the literature. While some stud-
ies have examined Okun’s relationship with a focus on recessionary periods (Valad-
khani and Smyth 2015; Grant 2018; Nebot et al. 2019; Mussida and Zanin 2023;
Sharma and Rai 2024), the behavior of Okun’s Law across distinct phases of business
cycles—expansion, recession, and recovery—has not been systematically explored,
particularly within a diverse set of countries. Existing studies often concentrate on
single-country analyses or narrow geographic regions, leaving open questions about
the generalizability of findings across developed, emerging, and frontier markets.

To address these gaps, this study conducts a comprehensive analysis of Okun’s
Law using a global dataset spanning 19802023, comprising 92 countries at vary-
ing levels of economic development. By employing dynamic panel estimation tech-
niques, the analysis accounts for country-specific heterogeneity and enables robust
comparisons across different phases of the business cycle. The study has three key
contributions. First, it presents the most extensive cross-country investigation of
Okun’s Law to date, utilizing a dataset that spans more than four decades and encom-
passes a diverse range of economies. Second, it systematically examines the relation-
ship between output and unemployment across three distinct phases of the business
cycle—recession, recovery, and expansion—within a unified empirical framework,
providing new evidence on the temporal and cyclical stability of Okun’s relation-
ship. Third, by incorporating post-pandemic data, the study offers timely insights
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into labor market dynamics in the aftermath of major global economic disruptions,
particularly those stemming from the COVID-19 pandemic.

The findings confirm that while Okun’s Law remains broadly valid, its magni-
tude and statistical significance vary considerably across regimes and regions. The
coefficient steepens during recessions, indicating heightened labor market sensitiv-
ity to negative output shocks; it flattens during expansions, reflecting more modest
employment gains during growth periods; and it flattens further during recoveries,
often accompanied by reduced significance. These dynamics suggest a decoupling
of output and employment in the post-recession phase, consistent with jobless recov-
eries and structural labor market rigidities. The observed heterogeneity reinforces
the importance of regime-contingent and region-specific policy design in addressing
unemployment.

The study contributes to the ongoing literature on the variability of Okun’s Law
by offering robust empirical evidence on its regime-specific behavior and global
relevance. The results also have practical implications for policymakers, underscor-
ing the need to account for both cyclical conditions and institutional contexts when
designing labor market interventions.

The remainder of the paper is structured as follows: Sect. 2 provides a comprehen-
sive review of the relevant literature. Section 3 outlines the data and methodological
approach used in this study. Section 4 presents and interprets the empirical findings,
while Sect. 5 concludes.

2 Literature review
2.1 Theoretical literature

Okun’s Law is often derived from a Cobb-Douglas production function:
Y = Af(K*,L'™) @)

where output Y depends on physical capital K, total employment L, and total factor
productivity 4. The parameter o represents the output elasticity of capital, while /-a
is the output elasticity of labor. Assuming constant returns to scale (a+(1 —a)=1),
this specification provides a theoretical link between output and labor input.

Unemployment U is defined as the difference between the total labor force N and
actual employment L, i.e., U= N — L. Substituting this into the log-linearized produc-
tion framework yields a modified expression for output:

InY =lnA+nilnK + ¢InN — ¢ InU 2)

where # and ¢ are partial derivatives representing the responsiveness of output to
capital and unemployment, respectively.

Assuming that 4, K, and N grow steadily over time, and denoting deviations from
long-run trends with asterisks, we express the cyclical component of output as:
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Yi— ¥y = (A, — A]) + (K — K}) + 6 (N, = N)) = 6 (U, U}) + ¢4 (3)

Since 4, K, and N are typically assumed to evolve smoothly, short-run fluctuations in
output (¥-Y*) are primarily driven by changes in unemployment (U-U%*). Simplify-
ing, we obtain the gap version of Okun’s Law:

Vi, -Y ' =—0U,-U])+w: 4

where ¢ > 0 represents the Okun coefficient, and w ; captures residual effects such as
measurement errors or omitted shocks.

The theoretical underpinning also links output deviations to employment, and in
turn to unemployment. First, changes in employment are assumed to respond to out-

put gaps:

E—Ef =7 (Vi —Y)+e, ©)

Second, changes in unemployment arise from deviations in employment:

U= U =0 (B, — Ef) + (6)

where v >0, § <0, and FE; is the natural logarithm of employment. Substituting
Eq. (5) into Eq. (6) yields an alternative form of Okun’s Law:

U —Uf =8 (Y =Y)+r (7

where 8 =60 -~ and r,=p,+0 - €,. Under ideal conditions, this implies
B = —1/¢, confirming the inverse relationship between unemployment and output.
The disturbance term 7 captures factors such as labor participation shifts or produc-
tivity shocks.

This version of Okun’s Law evaluates how far the economy is from full employ-
ment by comparing deviations in output and unemployment from their potential lev-
els. Since these potential levels are unobservable, empirical studies rely on methods
to extract cyclical components from raw data. These include classical detrending
(e.g., first differencing), and more advanced filters such as the Hodrick—Prescott (HP)
filter, Baxter—King filter, and Christiano—Fitzgerald filter.

2.2 Empirical literature

A growing body of empirical literature has documented the instability and asym-
metry of Okun’s Law across countries, time periods, and phases of the business
cycle. While early formulations posited a stable, linear relationship between output
and unemployment, more recent analyses challenge this assumption, showing that
Okun’s coefficient varies systematically depending on macroeconomic conditions,
labor market structures, and the cyclical phase of the economy.
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Evidence from the United States has been central to this debate. Several stud-
ies emphasize the asymmetric behavior of Okun’s coefficient across recessions and
recoveries. Owyang and Sekhposyan (2012) find that the relationship between unem-
ployment and output fluctuates significantly during recessions, with Okun’s coeffi-
cient steepening (i.c., increasing in absolute value) as unemployment becomes more
responsive to output declines. Valadkhani and Smyth (2015) reach similar conclusions
using a Markov-switching model: during recessions, Okun’s coefficient steepens,
while during recoveries it flattens, indicating that stronger output growth is needed to
reduce unemployment. Donayre (2022) further elaborates on this regime-dependence
by identifying three distinct unemployment regimes based on endogenously deter-
mined thresholds. His findings confirm that unemployment responds most strongly to
output losses during deep recessions, less so during mild downturns, and least during
expansions. This cyclical asymmetry is shown to be linked to nominal wage rigidities
and justifies the use of differentiated policy responses across regimes.

Other U.S.-focused studies explore structural sources of Okun coefficient varia-
tion. Gordon (2010) highlights the declining role of productivity in mediating the
output—employment nexus, attributing changes in Okun’s relationship to factors like
offshoring and immigration. Oh (2017) challenges the prevailing view that increased
labor market flexibility post-1985 drove the rise in Okun’s coefficient. Instead, his
findings suggest that changes in the responsiveness of hours per employee during
early expansions and the employment rate during late expansions are more influen-
tial. Panovska (2017) adds further nuance by showing that changes in employment
dynamics, especially increased sensitivity to demand shocks, rather than changes
in business cycle persistence or the relative weight of transitory shocks, explain
recent deviations from Okun’s historical patterns. Together, these studies indicate
that Okun’s Law continues to hold, but its manifestation depends on the structure and
responsiveness of the labor market across different recovery paths.

Cross-country studies confirm that Okun’s Law is broadly valid but varies mark-
edly in magnitude and persistence across nations and regimes. Boda and Povazanova
(2021), using a flexible four-regime model across 21 OECD countries, show that
Okun’s coefficient is stronger during contractions than expansions and that the rela-
tionship is more pronounced for male unemployment. They also find that nonstandard
regimes, where output and unemployment both increases, produce coefficients that
defy conventional interpretation. Mussida and Zanin (2023) observe that the Great
Recession amplified the absolute value of Okun’s coefficient, whereas the COVID-
19 pandemic weakened it due to widespread government job retention schemes that
temporarily decoupled unemployment from output declines. This decoupling muted
the traditional response of unemployment to output shocks, particularly in European
economies, where furlough programs preserved employment levels despite falling
Mathy (2024) offers a complementary interpretation, arguing that so-called “job-
less recoveries” are better understood as slow recoveries that remain consistent with
Okun’s Law. He emphasizes that with sufficient fiscal and monetary stimulus, as in
the post-COVID-19 period, recoveries can become “jobfull,” with a steepening of
the Okun coefficient—reflecting a stronger responsiveness of employment to output
growth. In contrast, when the stimulus is limited, Okun’s coefficient tends to flatten,
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as sluggish output growth fails to generate meaningful labor market improvement.
These findings underscore the importance of macroeconomic policy in shaping the
cyclical strength of the output—unemployment relationship. Similarly, Nebot et al.
(2019) detect nonlinear shifts during the Eurozone crisis in France but find relative
stability in other large European economies.

In the European context, several studies investigate the moderating role of labor
market institutions (LMIs). Economou and Psarianos (2016) find that Okun’s coeffi-
cients are weaker and less persistent in countries with higher labor market protection
expenditures. These results mirror those of Cazes et al. (2013), who argue that strong
LMIs dampen cyclical sensitivity. Obst (2022) supports this interpretation, showing
that Okun’s coefficient across EU15 countries averages between —0.3 and —0.4, and
remains robust across estimation techniques. However, he notes considerable cross-
country heterogeneity and emphasizes the importance of dynamic models with mixed
lag structures to capture the delayed responses of unemployment to output changes.
His findings also indicate that trade union density and temporary employment shares
are significant, though underexplored, factors shaping cross-national differences in
Okun’s responsiveness.

Comparative research from emerging economies further underscores the role of
structural labor market features. Porras-Arena and Martin-Romén (2023) find that
in Latin America, fluctuations in output have a relatively muted effect on unemploy-
ment. They argue that weak Okun coefficients reflect structural segmentation and
informality, and that cyclical downturns in such settings are more likely to degrade
employment quality than increase measured unemployment. Their results challenge
the effectiveness of traditional stimulus policies and advocate for targeted sectoral
interventions.

Collectively, this literature reveals that Okun’s coefficient is not only country-spe-
cific but also regime-contingent and shaped by institutional, structural, and behavioral
factors. While a general negative relationship between output and unemployment
holds, the strength and timing of this relationship depend on the phase of the busi-
ness cycle, the nature of the labor market, and the broader macroeconomic context.
This study contributes to this evolving literature by offering a comprehensive, cross-
country analysis of Okun’s Law across expansion, recession, and recovery periods
using a large global dataset spanning 1980-2023.

3 Data & methodology
3.1 Data & sample

This study leverages a comprehensive dataset covering GDP and unemployment
rates for 92 countries from 1980 to 2023. GDP data are primarily obtained from the
World Bank’s World Development Indicators (WDI) database', while unemployment
rates are mainly sourced from LSEF Refinitiv (formerly Thomson Reuters Eikon)
Datastream. In cases where data for a particular country were missing in one source,

! https://databank.worldbank.org/source/world-development-indicators.
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the corresponding variable was retrieved from the alternative database to ensure
completeness and consistency of the panel.

The sample was initially constructed from all countries available in the World
Bank database. Due to data limitations, the final sample comprises 92 countries with
sufficient coverage across the study period. This diverse set spans developed, emerg-
ing, and developing economies, enabling robust cross-country comparisons. The
wide scope is essential for assessing the global validity and heterogeneity of Okun’s
Law across institutional settings, development levels, and business cycle regimes.

Descriptive statistics are presented at Table 4 in the Appendix.

3.2 Model

This study examines the Okun coefficient across three distinct phases of the busi-
ness cycle: expansion, recession, and recovery. To ensure conceptual precision and
empirical consistency, we adopt a regime classification based on real GDP growth
dynamics, while clearly delineating how these regimes differ in both economic inter-
pretation and model specification.

Recessions are defined as years in which real GDP growth falls below zero. This
threshold captures periods of contraction, where output declines relative to the previ-
ous year. A dummy variable DF is coded as 1 during such years and 0 otherwise.

Recoveries follow an NBER-inspired approach. The recovery phase begins in the
first year of positive GDP growth after a recession and continues until the cumulative
loss from the previous contraction has been fully offset—that is, until the level of real
GDP returns to or surpasses its pre-recession peak. This ensures that the recovery
phase captures not just the initial rebound but the entire adjustment period during
which the economy regains its earlier output level. A dummy D;¥ variable equals 1
during recovery years and 0 otherwise. This approach avoids conflating a single year
of positive growth with a complete recovery and reflects more accurately the transi-
tional dynamics observed in real economies.

Expansions comprise the remaining periods of positive real GDP growth that are
not part of a recovery phase. Specifically, they represent years of continued growth
beyond the recovery threshold, during which output exceeds the previous cyclical
peak. The dummy variable for expansion, D, is constructed residually such that
DE =1 only ifboth DF =0and D = 0. This ensures that the three regimes are
mutually exclusive and collectively exhaustive.

Using these definitions, the country-specific Okun relationship is modeled as:

UZAY = 3 Y,EAPDE 4+ 8, Y, AP D + 8 .Y, DX + € ®)

where UFAP denotes the cyclical component of the unemployment rate,
DE = (1 - DF)(1 — Dj¥), Y;5AF represents the cyclical component of real out-
put, and €&, is an idiosyncratic error term. The coefficients 3 ;, 8, and 3 5 cor-
respond to Okun’s law estimates during expansion, recession, and recovery phases,
respectively. By interacting the output gap with regime-specific dummies, the model
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allows for the responsiveness of unemployment to output fluctuations to vary system-
atically across different stages of the business cycle.

To extract the cyclical components of real output (real GDP) and unemploy-
ment rate, we apply the Hodrick-Prescott (HP) filter, using a smoothing parameter
(A= 100), consistent with the convention for annual data (Ravn and Uhlig 2002). The
HP filter isolates deviations from trend (u,) by minimizing the following objective
function:

min (Z Lo —p ) 2D 5 (e = 10) = (1 _ﬂt—l))2> )

{1 t}?:o

where y; denotes the observed time series (GDP or unemployment), and fx , repre-
sents its estimated trend component. The resulting output and unemployment gaps
are used as the basis for all estimations throughout the paper.

For robustness, we conduct panel analysis to ensure the reliability of our findings.
We assess the consistency and efficiency of generalized least squares (GLS) estima-
tors using three approaches: cross-sectional fixed effects (FE), random effects (RE),
and pooled estimation. The pooled model assumes homogeneity across entities and
does not account for between-effects, such as unobserved heterogeneity stemming
from factors like culture or religion, which may result in heteroskedastic residuals.
Conversely, the fixed-effects model addresses this limitation by allowing each entity
to have its own intercept, effectively eliminating between-effects and focusing solely
on within-entity variation:

U = ai+ B8,V D+ 8,54 D+ 83V, 747 - DY + €1,(10)

The « ; (country fixed effects) controls time-invariant heterogeneity (between-effect)
across countries, and ¢, is an idiosyncratic error term. The FE model assumes that

residuals ( €;,) are independently and identically distributed (€;,~ i.i.d.N (0,02),)
and that covariates ( z;;) are exogenous ( cov (€;;, x3;) = 0) with Var (€;;) = 0 2).
The RE model, in contrast, accounts for time-varying heterogeneity across entities:

UGAP—(I JrﬁlYGAP DE+BQYGAP DRJFﬁsYGAP DX+wi+€it(ll)

where w; ~ N (07 o 2) is arandom country-specific effect that controls for between-
entity errors, while €, controls within-entity errors. Thus, w ; + €4 is the composite
error term. The residuals of the RE model are often shrunken, and thus homoskedas-
tic, and it also offers the possibility of differences between cross-sections. However,
due to potential correlation between covariates of covariates and w ;, the RE model
might produce biased estimates.

The trade-off between the heteroskedasticity problem of the FE and the serial cor-
relation problem of the RE depends on the data and sample. To select the best panel
model, we use the Redundant Fixed Effects (RFE) test, Breusch-Pagan Lagrange
Multiplier (BP LM) test, and, if necessary, the Hausman test (Table 1).
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Table 1 Panel Estimation model  First Step Second Decision
selection Step
H, of RFE test is not rejected (NO NA Poolable

FIXED-EFFECT)

H, of BP LM test is not rejected (NO

RANDOM-EFFECT)

H, of RFE test is not rejected (NO NA Random
FIXED-EFFECT) Effect
H, of BP LM test is rejected

(RANDOM-EFFECT)

H, of RFE test is rejected NA Fixed
(FIXED-EFFECT) Effect

. H, of BP LM test is not rejected (NO
The null hypothesis for Breush- ANDOM-EFFECT)
Pagan LM test is “No Random

. H, of RFE test is rejected H, of Fixed
Effects”. The null hypothesis 0 0
for Redundont Fixod B fioct (FIXED-EFFECT) Hausman  Effect
test is “No Unobserved H, of BP LM test is rejected test is
Heterogeneity (No Fixed (RANDOM-EFFECT) rejected
Effect)”. The null hypothesis H, of RFE test is rejected H, of Random
for Hausman Test is “there is (FIXED-EFFECT) Hausman  Effect
no correlation between unique H, of BP LM test is rejected test is not

(RANDOM-EFFECT) rejected

errors and the regressors”

To address concerns regarding the instability of Okun’s Law due to its lack of
dynamic components (Meyer and Tasci 2012), we incorporate lagged real output
gaps into our panel model to capture delayed employment adjustments. However,
modeling the relationship between unemployment and output raises potential con-
cerns about endogeneity, particularly reverse causality, where higher unemployment
may negatively impact aggregate demand and output.

Given the potential issues associated with instrument proliferation in dynamic
panel GMM estimators, particularly in panels with a large cross-sectional dimension
(N) and limited time-series length (T), we adopt a stepwise ordinary least squares
(SOLS) approach. SOLS facilitates flexible lag selection, accommodates heteroge-
neous dynamics across countries, and provides more interpretable estimates within
our regime-specific framework. Additionally, by incorporating lagged output gap
terms, our SOLS specification mitigates potential simultaneity concerns by exploit-
ing temporal precedence in the relationship between output and unemployment. We
further apply heteroskedasticity and autocorrelation consistent (HAC) robust stan-
dard errors, specifically using Newey-West corrections, to ensure valid inference in
the presence of potential heteroskedasticity and serial correlation.

The specified SOLS model is as follows:

UPAP =318 Y +w, (12)

Lag selection is restricted to four years to balance explanatory power against multi-
collinearity risks. The backward stepwise regression uses partial F-tests and t-tests
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with pre-specified thresholds. Specifically, we test the following null hypotheses for
each lagged coefficient:

Hy;: B;,=0, where i={1, 2,3,4}

The lowest partial F-test value F), corresponding to Hy; : 5 ; = 0 or t-test value ¢,
is compared with the preselected significance thresholds Fy and #g. If F,, < Fy or
t, < to, the corresponding lag is excluded; otherwise, it remains in the model.

As an additional robustness check, we employ a dynamic ordinary least squares
(DOLS) framework. The DOLS specification incorporates both leads and lags of the
independent variable, with optimal specifications determined using the Schwarz cri-
terion, allowing for a maximum of four lead-lag combinations. Covariances are esti-
mated using the Bartlett kernel with Newey-West fixed bandwidths, ensuring robust
standard errors. Compared to standard panel or stepwise OLS models, the DOLS
framework demonstrates superior explanatory power by more comprehensively
accounting for temporal dynamics. This approach enables a more accurate capture
of variations in the dependent variable and provides further evidence supporting the
robustness of our findings.

The combination of SOLS and DOLS methodologies, alongside robust standard
errors, ensures that our analysis addresses potential endogeneity concerns and pro-
vides reliable estimates of Okun’s coefficients across different phases of the business
cycle.

4 Results & discussion

This section presents updated estimates of Okun’s coefficients across distinct busi-
ness cycle regimes: full-sample (R0), expansion (R1), recession (R2), and recovery
(R3). These regimes are defined using the cyclical component of real GDP obtained
via the HP filter, with recovery phases redefined to follow an NBER-style criterion,
beginning with the first year of positive output gap following a recession and continu-
ing until the cumulative GDP loss has been offset. Full country-specific estimates,
including Wald tests of coefficient equality across regimes, are reported in Appendix
Table 5. Figure 1 summarizes the Okun coefficients for the full period (1980-2023),
displaying only those that are statistically significant.

The results confirm that Okun’s Law holds in a majority of countries (78%) under
at least one regime, supporting its empirical relevance. However, the law appears
absent in countries such as Algeria, Armenia, Azerbaijan, Bosnia, China, Georgia,
Iran, Kuwait, Kyrgyzstan, Mongolia, the Philippines, Qatar, Saudi Arabia, Tajiki-
stan, Tanzania, Turkmenistan, and Uzbekistan. The absence or weakness of the Okun
relationship in these countries may be attributable to a combination of structural
labor market rigidities, limited macroeconomic volatility, or poor data quality?. For
instance, China, Qatar, and Saudi Arabia exhibit low unemployment volatility and

2 For many of these countries, empirical studies on Okun’s Law remain scarce or inconclusive. Limited
prior evidence exists for China (Liu et al. 2018) and Saudi Arabia (Louail and Riache 2019). For others
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Fig. 1 Okun Coefficient during 1980-2023

state-dominated labor markets, with migrant labor policies that allow employment
adjustments without altering national unemployment figures (Wagle 2024). In post-

like Kyrgyzstan, Tajikistan, and Turkmenistan, a lack of high-quality labor market data has hindered robust
estimation efforts.
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Fig. 2 Okun Coefficient during Expansion and Recession periods

Soviet economies such as Georgia and Uzbekistan, the legacy of central planning,
combined with underdeveloped private sectors, limits the responsiveness of unem-
ployment to cyclical output fluctuations. Weak or inconsistent coefficients are also
observed in Bangladesh, Iraq, Jordan, Morocco, Nepal, and Senegal, suggesting a
broader pattern of dampened cyclical labor adjustments in developing and structur-
ally rigid economies.

Figure 2 provides a scatter plot comparing significant Okun coefficients during
expansion and recession periods across countries. The x-axis represents coefficients
during expansions, while the y-axis captures those observed during recessions. A
45-degree reference line is included to represent parity in unemployment responsive-
ness across the two regimes. Most observations lie below this line, indicating that
unemployment tends to respond more strongly to output changes during recessions
than during expansions. However, this asymmetry is not uniform: several countries,
such as Bulgaria, Poland, and Spain, lie above the 45-degree line, suggesting stronger
cyclical responses during expansions or more muted effects during recessions. These
divergences highlight that not all recessions yield steeper Okun coefficients, and that
the characteristics of each downturn, such as its duration, severity, and sectoral com-
position, also shape labor market sensitivity.

The United States exhibits the expected cyclical behavior: a baseline coefficient of
—0.5844, flatter during expansions, steeper during recessions, and statistically weaker
in recovery phases. These results are in line with earlier findings by Gordon (2010),
Meyer and Tasci (2012), and Grant (2018), all of whom document a weakening Okun
relationship post-2007, particularly during recoveries. The observed recession steep-
ening also echoes the estimates from Owyang and Sekhposyan (2012), confirming
the U.S. as a benchmark case for asymmetric Okun behavior. Equally, Spain’s steep
expansion coefficient aligns with Villaverde and Maza (2009) and Mussida and Zanin
(2023), who emphasize high labor market sensitivity to output growth in Mediterra-
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nean Europe. In contrast, Japan shows relatively flat and consistent coefficients across
all regimes, reflecting persistent labor market frictions and institutional inertia (Ball
et al. 2019). A similar post-recession flattening of the Okun coefficient is observed in
countries such as Australia, Canada, Costa Rica, Denmark, Germany, Mexico, New
Zealand, Norway, South Korea, and Switzerland. These patterns may reflect hiring
rigidities, increased reliance on part-time or temporary employment, or firms’ prefer-
ence for productivity-led recovery strategies before expanding headcount.

Several countries, including France, Italy, and Luxembourg, exhibit statistically
insignificant Okun coefficients during recessions, indicating that output contractions
do not systematically result in higher unemployment. This may reflect the role of
protective labor regulations, widespread collective bargaining, or the presence of
informal labor markets that absorb cyclical shocks outside formal employment met-
rics. Likewise, in recovery periods, the unemployment—output relationship tends to
weaken or become insignificant in a broad set of economies, including Argentina,
Austria, Brazil, France, Poland, Portugal, Singapore, South Africa, Turkey, and the
United Kingdom. This corroborates the literature on “jobless recoveries,” in which
output rebounds are not immediately accompanied by employment gains due to
delayed hiring, labor hoarding, or firm-level productivity adjustments (Panovska
2017; Elroukh et al. 2020). Together, these asymmetries reinforce the necessity of
modeling Okun’s Law in a regime-contingent framework rather than assuming time-
invariant responsiveness, as further explored in the next section.

4.1 Regime-specific variations

The regime-dependent behavior of Okun’s coefficient is confirmed across regimes,
though with heterogeneous magnitude and significance. The Wald test results,
reported alongside the coefficients in Table 5, formally assess whether the response
of unemployment to output gaps significantly differs across expansion, recession,
and recovery phases. In many countries (e.g., France, India, Japan, Netherlands, New
Zealand, Pakistan, South Korea, Sweden, United States), the null hypothesis of coef-
ficient equality is strongly rejected, justifying the regime-based modeling approach.

4.1.1 Expansion and recession periods (R1 & R2)

The behavior of Okun’s coefficient differs markedly between expansions and reces-
sions, although the patterns are not uniform across countries. In many developed
economies, unemployment reacts more strongly to output declines during recessions
than to output gains during expansions. For instance, in the United States, the coeffi-
cient is —0.4219 during expansions but steepens to —0.7268 during recessions. Simi-
lar dynamics are observed in Australia, Canada, Denmark, Iceland, Norway, New
Zealand, Sweden, and South Korea. This heightened sensitivity during recessions
reflects the creation of substantial labor market slack, whereby additional contrac-
tions in output result in disproportionately larger increases in unemployment. These
findings are consistent with Donayre (2022), who documents steeper coefficients dur-
ing deep downturns.
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By contrast, during expansions, Okun’s coefficients are generally flatter, indicat-
ing that unemployment declines less rapidly relative to output growth. In countries
such as Australia, Canada, Chile, Colombia, Costa Rica, Greece, Malaysia, Mexico,
Norway, New Zealand, and South Korea, this asymmetry can be attributed to labor
hoarding, hiring rigidities, and firms’ preference to increase hours or productivity
before expanding headcount (Ball et al. 2017). In economies with high informal-
ity, such as Chile, Colombia, Costa Rica, and Mexico, output gains may initially
reduce underemployment or draw discouraged workers back into the labor force
before affecting official unemployment metrics. Structural mismatches and regional
inequalities in labor demand may also dilute the strength of the output—unemploy-
ment link.

Nevertheless, several countries, including Brazil, France, Germany, Portugal, Sin-
gapore, Spain, Switzerland, and the United Kingdom, display relatively steep and
significant coefficients even during expansions. Spain’s strong responsiveness is con-
sistent with earlier findings linking its pro-cyclical labor adjustments to the prev-
alence of temporary employment (Villaverde and Maza 2009; Mussida and Zanin
2023). Germany likewise shows strong expansion-phase responsiveness, reflecting
the country’s robust industrial sector and historically synchronized output—employ-
ment dynamics during normal times (Burda and Hunt 2011). In Singapore and Swit-
zerland, flexible labor market institutions and high exposure to global demand may
accelerate employment growth during booms.

The asymmetry between expansions and recessions is, however, not universal. In
some economies, including Portugal, Singapore, Spain, South Africa, and the United
Kingdom, coefficients actually flatten during recessions, indicating muted respon-
siveness even in downturns. This suggests that significant declines in output do not
always translate proportionally into higher unemployment, possibly due to labor
market rigidities, structural unemployment, or protective institutions that limit cycli-
cal adjustment. The COVID-19 crisis further illustrates this divergence. In several
countries, including Australia, France, Spain, and the United Kingdom, the Okun
coefficient flattened during the downturn due to job-retention schemes that decoupled
employment from output (Mussida and Zanin 2023).

Figure 3 illustrates these dynamics using rolling Okun coefficients for selected
countries, including Australia, Canada, France, Germany, Japan, Spain, the United
Kingdom, and the United States, with a particular focus on recession periods. The
grey shaded areas indicate country-specific recessions, while the yellow and pink
shaded regions correspond to the Great Recession and the COVID-19 pandemic,
respectively. In several cases, such as Japan and the United States during the Great
Recession, and Australia, Canada, and Germany during the early 1980s downturn,
the Okun coefficient steepened, indicating greater sensitivity of unemployment to
output fluctuations. This aligns with the findings of Donayre (2022). However, this
pattern is not uniform across all recessions. For instance, Germany in 1993 and 2020,
and Japan in 2020, show relatively flat or attenuated coefficients, underscoring the
importance of institutional, demographic, and policy-specific factors. Notably, dur-
ing the COVID-19 crisis, a reversal of typical recession dynamics is visible in Aus-
tralia, France, Spain, and the United Kingdom, where the Okun coefficient flattens.
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Fig. 3 Rolling Okun Coefficient

This anomaly is likely driven by widespread job-retention schemes, which decoupled

employment from output changes, as discussed by Mussida and Zanin (2023).
Overall, expansions and recessions reveal distinct but heterogeneous patterns.

While many economies exhibit the expected asymmetry with steeper coefficients
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during recessions and flatter ones during expansions, a non-trivial number of coun-
tries display muted or inconsistent responses. These divergences suggest that both
structural characteristics and recession-specific conditions jointly determine the
cyclical strength of Okun’s Law.

4.1.2 Recovery periods (R3)

The empirical evidence reveals that Okun’s Law weakens considerably during recov-
ery phases. In nearly 70% of the 92 countries analyzed, the unemployment—output
relationship becomes statistically insignificant or substantially flatter compared
to expansion and recession periods. This muted responsiveness is consistent with
the well-documented phenomenon of jobless recoveries, in which output begins to
improve but labor market gains lag behind (Ball et al. 2017; Mussida and Zanin
2023).

For example, in the United Kingdom, the Okun coefficient during recovery is
—0.1337 and not statistically significant, despite more pronounced effects dur-
ing expansion (—0.3438***) and recession (—0.1879*%*). In the United States, the
recovery-phase coefficient (—0.4259%) is statistically weaker than in recession
(-0.7268***), but it remains almost identical in magnitude to the expansion coef-
ficient (—0.4219%**), suggesting that output gains during recoveries translate into
unemployment reductions at roughly the same rate as during normal expansions.
Spain also displays a flatter and insignificant coefficient in recovery (-0.3496), con-
trasting with its steep and significant coefficient during expansion (—0.8608%**),
Similar decoupling of output and unemployment is observed in many countries,
including Austria, Belgium, Bulgaria, Cameroon, Colombia, Estonia, Iceland, Israel,
Norway, Latvia, Poland, Singapore, and Sweden.

Nevertheless, the pattern is not universal. In approximately 30% of the sample
(29 out of 92 countries), the recovery coefficient remains statistically significant. In
several cases, including Australia, Mexico, Pakistan, Greece, and Malaysia, the coef-
ficient is comparable to that observed during expansions and, in some instances, even
steeper than during recessions. These exceptions challenge the notion of a uniformly
weak relationship during recoveries and highlight meaningful cross-country hetero-
geneity in labor market adjustment.

Several mechanisms may account for the generally weak performance of Okun’s
Law in recovery phases. Firms may initially respond to improved demand through
increased hours for existing workers or productivity gains rather than through new
hiring. Long-term unemployment and labor market scarring can also delay re-entry,
reducing the sensitivity of employment to output. Additionally, policy measures
implemented during downturns, such as job retention schemes or wage subsidies,
may suppress measured unemployment during recessions and mask the slack that
persists during recovery. Conversely, in countries where recovery coefficients remain
significant, more flexible labor markets, stronger reemployment incentives, or struc-
tural reforms may facilitate faster reductions in unemployment once growth resumes.

These dynamics are particularly salient in annual data, where the lag between out-
put recovery and employment response is often more pronounced. Crucially, the Wald
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tests reported in Appendix Table 5 reject the null hypothesis of coefficient equality
across regimes in many countries, including Japan, France, Nepal, the Netherlands,
South Korea, Pakistan, Sweden, Thailand, and the United States. This indicates that
Okun’s Law operates asymmetrically across different phases of the business cycle. In
such cases, the strength and direction of the unemployment-output relationship vary
significantly between expansion, recession, and recovery phases, validating the use
of regime-specific modeling.

By contrast, in countries where the Wald test fails to reject the null, such as Czechia,
Latvia, or Russia, the Okun coefficient remains stable across regimes, suggesting
more symmetric labor market adjustment. Overall, the pattern of regime-contingent
heterogeneity underscores that the unemployment response to output fluctuations is
neither uniform nor time-invariant, particularly in the aftermath of recessions.

Overall, the evidence underscores that the recovery regime is typically the least
responsive phase of the business cycle in terms of the unemployment—output link.
However, the significant exceptions demonstrate that jobless recoveries are not inevi-
table and that institutional and structural factors decisively shape the extent to which
output rebounds translate into labor market improvements.

4.1.2.1 Robustness: constraining recovery to three years Several countries exhibit
unique recovery patterns due to large and prolonged economic contractions, raising
the question of whether recovery periods should be capped at a fixed horizon. To
explore this, we re-estimated Okun’s coefficients by limiting recovery phases to a
maximum of three consecutive years following the end of a recession. The exercise
offers insights into the robustness of our regime classifications and the sensitivity of
results to alternative recovery definitions.

For Russia, the economy contracted by —51.71% between 1990 and 1996, fol-
lowed by a prolonged recovery lasting until 2006. Under our baseline definition,
Okun’s coefficient during recovery is significant; however, when the recovery period
is capped at three years, the coefficient loses its statistical significance. A similar
dynamic is observed for Albania, which experienced a —44.76% contraction during
1990-1992 and recovered by 1999. When the recovery period is truncated to three
years, the coefficients become significant in both the expansion (—0.33*) and recov-
ery (—0.34*) phases, while the recession coefficient remains insignificant.

In Chile, which contracted by — 16.03% during 1982—1983 and recovered by 1987,
the three-year constraint had no notable effect. Similarly, Hungary (-19.02% con-
traction during 1990-1993, recovery by 2000), Estonia (—44.70% during 1989-1994
and again —19.75% during 2007-2008), and Bulgaria (-29.61% during 1989-1993
and —14.11% in 1997) display little sensitivity to the redefinition. In Czechia, the
cumulative decline of —14.25% between 1990 and 1992 was followed by a four-year
recovery. When constrained to three years, the expansion-phase Okun coefficient
becomes significant (—0.1727%), though the recovery coefficient remains insignifi-
cant (—0.1346).

Latvia and Lithuania, both of which experienced economic collapses of nearly
50% in the early 1990s and recovered only after a decade, show stable expansion
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coefficients under the three-year recovery definition (—0.2651*%** and —0.3016***,
respectively), while recovery coefficients remain statistically insignificant. In Nige-
ria, the economy shrank by —31.97% between 1981 and 1984 and took eight years
to recover. Limiting the recovery period to three years increases the significance of
the expansion-phase coefficient (—0.0971***) and renders the recovery coefficient
insignificant.

In Slovakia (-21.30% contraction during 1991-1992), the recovery lasted five
years; under the truncated recovery definition, the expansion-phase coefficient steep-
ens (—0.3336***), while recovery becomes flat and insignificant. Uruguay, with a
—21.17% contraction during 1982—1984 and a six-year recovery, exhibits similar pat-
terns: the expansion coefficient remains significant, but the recovery phase remains
statistically weak.

Several post-Soviet and transition economies are particularly sensitive to this
specification. Moldova, which suffered a staggering —84.47% cumulative GDP loss
from 1991 to 1996, shows a positive and significant Okun coefficient (0.1037%%)
during expansion and a weakly negative one (—0.0462**) during recovery when the
latter is limited to three years. In Armenia (—62.30% contraction from 1991 to 1993),
the expansion coefficient steepens (—0.0907**), but recovery remains insignificant.
In contrast, in Azerbaijan (—77.90% during 1991-1995), both expansion and recov-
ery coefficients become statistically insignificant under the new definition.

Cameroon, which experienced a —32.73% decline between 1987 and 1993 with a
nine-year recovery, exhibits a collapse in the expansion coefficient and a newly sig-
nificant recovery coefficient (—0.0482***) under the three-year rule. Georgia, which
underwent a —127.68% contraction following the Soviet collapse (1989-1994) and
recovered only after 22 years, remains an outlier: Okun’s Law fails to hold under any
regime, even with the constrained recovery period.

Other countries such as Kazakhstan, Kyrgyzstan, Belarus, Italy, Mongolia, Tajiki-
stan, Turkmenistan, and Uzbekistan show limited sensitivity to this reclassification.
For instance, Uzbekistan, with a —20.09% decline during 1991-1995, exhibits a
mildly significant expansion-phase coefficient (—0.0698*) under the three-year rule,
while other regimes remain insignificant.

Taken together, these special cases underscore the importance of carefully defin-
ing recovery periods, particularly in economies that experienced large transitional
shocks or persistent post-crisis stagnation. While the overall empirical patterns
remain robust, the findings suggest that prolonged recoveries—especially in post-
socialist and developing countries—may obscure the cyclical sensitivity of unem-
ployment to output, depending on how recovery is operationalized.

4.2 Regional & panel analysis
Table 2 presents Okun coefficient estimates across global regions and economic
regimes, while Fig. 4 provides a visual illustration of these results. A regional

approach is essential because labor market dynamics, economic structures, and policy
responses vary considerably across development levels, institutional contexts, and
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degrees of global integration. Aggregated estimates may mask such differences, so
disaggregated analysis provides a more nuanced interpretation and policy relevance.

The results demonstrate substantial heterogeneity in the strength and significance
of the unemployment—output relationship across both regions and regimes. In most
regions, the coefficient is negative and statistically significant during expansions and
recessions, except in South Asia and low-income countries. The steepest coefficients
appear during recessions, consistent with heightened unemployment sensitivity to
negative output shocks. During expansions, coefficients are flatter but generally sig-
nificant, suggesting more moderate labor market gains. Wald tests comparing expan-
sion and recession coefficients (R1=R2) confirm significantly steeper recession
effects in North America, South Asia, and the Euro Area, while in Latin America,
Sub-Saharan Africa, high-income countries, and the OECD, the null of equality can-
not be rejected. This indicates that although recession coefficients often appear larger
in magnitude, the difference from expansions is not statistically significant in all
regions.

Recovery periods generally display a more muted unemployment—output rela-
tionship, with coefficients typically less consistently significant. This pattern reflects
jobless recoveries, where output growth fails to generate proportional employment
gains, as observed in the Arab World, Central Europe and the Baltics, the Euro Area,
and Sub-Saharan Africa, where recovery coefficients turn insignificant (Panovska
2017; Elroukh et al. 2020). Table 2 also highlights cases where the Okun’s rela-
tionship remain significant yet is flatter in recoveries than in expansions, such as
in Latin America (R1: —0.2141%** vs. R3: —0.1710%*%*), high-income countries
(R1: —0.3278*** ys. R3: —0.1444***)_ and the OECD (R1: —0.3440*** vs. R3:
—0.1628***), By contrast, in South Asia (—0.2337***), North America (—0.6047**%*),
and middle-income countries (—0.1292***), recovery coefficients are both significant
and steeper than those in expansions, suggesting that labor markets in these regions
may respond more strongly once economies exit recession. Such cases may reflect
pent-up labor demand, rapid policy-driven rebounds, or greater labor market flexibil-
ity that enables firms to expand hiring quickly after downturns.

This regional divergence underscores that jobless recoveries are not universal.
While muted or insignificant recovery responses dominate in many regions, other
areas demonstrate that recoveries can be phases of heightened labor market sensi-
tivity. The contrast highlights the importance of institutional, structural, and policy
environments in shaping cyclical labor market dynamics.

The Wald tests reported in Table 2 also reinforce this interpretation, supporting the
regime-dependent nature of Okun’s Law. The null hypothesis of coefficient equality
across regimes is strongly rejected in most regions, including the Euro Area, South
Asia, Central Europe and the Baltics, North America, Latin America, High-Income
Countries, the OECD, and the global aggregate, with p-values below the 1% level.
East Asia and the Pacific shows significant heterogeneity at the 5% level, while Sub-
Saharan Africa and the Arab World display weaker but still suggestive evidence at
the 10% level. By contrast, the Middle East & North Africa and Low-Income Coun-
tries do not reject equality, suggesting that output—unemployment dynamics in those
regions are more uniform across regimes.
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Okun's Coefficients Across Regions and Regimes (with significance levels)
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Fig. 4 Regional Okun coefficient across regimes

Overall, the results demonstrate that Okun’s Law is regime-dependent, with
expansions, recessions, and recoveries differing systematically in their unemploy-
ment responsiveness to output. Recoveries, in particular, are not merely delayed
expansions but represent distinct phases shaped by rigidities, dual labor markets,
and institutional frictions that can either mute or amplify employment responses.
This underscores the importance of modeling macro—labor dynamics with explicit
attention to cyclical states, as assuming a uniform, single-parameter relationship risks
overlooking the structural constraints that govern labor market adjustment during
recoveries.

In addition, we also panelize results for robustness. Table 3 provides comprehen-
sive panel-level estimates that reinforce the regime-dependent nature of Okun’s Law.
Diagnostic tests, including the Redundant Fixed Effects (RFE) and Breusch—Pagan
(BP) LM tests, indicate that the random-effects (RE) specification is the most appro-
priate, while the Swamy-Arora variance decomposition confirms that the data are
also poolable. This ensures that the coefficients obtained from dynamic models such
as DOLS and SOLS are econometrically robust.

In the one-regime specification, both RE and FE estimators yield a stable and sig-
nificant Okun coefficient of approximately —0.10, implying that a 1-percentage-point
increase in real output reduces the unemployment gap by around 0.10% points. This
one-to-ten relationship is consistent across specifications and serves as a benchmark
for evaluating nonlinear dynamics across business cycles.

The three-regime specification adds important nuance. The RE model estimates
Okun coefficients of -0.09 during expansions, -0.14 during recessions, and —0.07 dur-
ing recoveries, all significant at the 1% level. These findings confirm that unemploy-
ment reacts most strongly during downturns, more moderately during expansions,
and least responsively, but still significantly, during recoveries. This regime-contin-
gent structure aligns with country-specific patterns and underscores the asymmetry
of labor market responses across economic phases.

@ Springer



Empirica

65T1°0 6201°0 S611°0 STTI0 yTero orEro €021°0 01210 7901°0 T€01°0 T€01°0 A
(6510°0) (£9€0°0) (€220°0) (58€0°0) (69£0°0) (¥100°0) (6900°0) (6900°0)
- v = we67S00—  #xx60£0°0 — = %xx8860°0 — #xCS80°0—  #xx9660°0 — k6P 10°0 #x8710°0 xx8710°0 o)
(6520°0) (S¥£0°0) (LS€0°0) (6220°0) (12€0°0) (1¥£0°0)
- AV = wk08ET0—  waa€6ET0—  wkaLPT0—  wakbLTI0—  ssxOEPTO—  4kx8SST0— - - - YAV
(9€10°0) (6020°0) (6120°0)
- TRV - #696200—  #xxL1900—  wxxbT90°0 — - - - - - - YAV
(6¥00°0) (9900°0) (8210°0) (6¥10°0) (8800°0) (8510°0) (€910°0)
sl S€0°0 — = wk99P0'0 —  waa€LL00—  wxall800—  #xx€9T00—  xx€1SO0—  sxx1TSO0— - - - 4AV
(LS00°0) (¥810°0) (€720°0) (6£20°0) (6£20°0)
$3531001°0 — AV $353x8ETT°0 — - - - - - - #5x9€01°0 — $35x0€01°0 — $35x0€01°0 — AV
(6102-0861) 61-AIAQD MOWIA :d TANVA
oree oree €6€€ £6€€ £6€€ €6€€ £6€€ £6€€ £6€€ £6£€ £6£€ 'SqQ0
6 6 6 6 6 6 6 6 6 6 6 Anuno)
STH10 LITI0 65€1°0 99€1°0 0LET'O TSET0 8YE1°0 P9E1°0 SIZ10 ¥8I11°0 €811°0 A
(6810°0) (6L£0°0) (8120°0) (S0v0°0) (18£0°0) (1000°0) (6900°0) (6900°0)
- v = 98500~  wxx6EE0°0 — = L6010 — #x0S80°0 = 5xx5901°0 — k0P 10°0 xx0P10°0 x:0710°0 o)
(LL10°0) (L620°0) (8820°0) (L910°0) (£820°0) (¥820°0)
- AV = wsl9E10—  aaa6SET0—  wak€8PT0—  aaaC9E10—  awxlOPI0—  sxxS8ST0— - - - YAV
(¥€10°0) (2020°0) (€120°0)
- “Av - #69S€0°0—  wxxlb900—  wxxbL90°0— - - - - - - AV
(9¥00°0) (£800°0) (1210°0) (Ly10°0) (6800°0) (5510°0) (8510°0)
Kk €9€0°0 — ! = k00900~ #xx9L00—  ##x80600—  ##x00€00—  4xx€ES00—  sxx6PS00 — - - - 4AV
(2$00°0) (TL10°0) (€220°0) (6120°0) (6120°0)
#x€LOT0 — AV axlT01°0 - - - - - - = wk€801°0—  wkx6LOT0—  sxx6LOT'O — AV
(€£207-0861) poriad [Iny :V TANVA
S10S s10d poxI{ wopuey pajood poxif wopuey pajood paxIg wopuey pajood

qyeyg orueukq

9)e)S QWIS 221y

2Je1S JWISOY oM,

2)e)S WISy duQ

JUSIOI0 U [oued € d|qel

pringer

As



Empirica

deS aaneSau e yym sporrad 03 uoIssaoal pue ‘ded oanisod e yim

sporiad 01 spuodsariod uorsuedxo :ded Jqo 891 9Y) Jo uSis o) uo paseq sporrod uoissaoal pue uoisuedxo souyop uonesy10ads WITI-0M) Y ], "SIO9YS WOPUEI dUIT) JSITINS $159) AT NA-SUIY pue ‘epuoy ‘ueded-yosnaig
o o[Iym ‘sisayiod Ay [jnu oY) 19321 03 S[TEJ 159) S109H PAXI] JUBPUNPY Y I, ‘A[9A110adsal ‘sporrad uoIssaoal pue ‘A19A09a1 ‘uorsuedxa 10y suonewnss Juasaidar 3y, pue ¢ X, . d,, sidirosiadns oy, "€70z 01 0861 Woiy
sueds poriad sisAJeue oy [, "0]°( JO uoLIoILIo anjeA-d e yym 1doorajur oy pue s3ef 1oy 03 dn Sunsa) ‘poylaw uoidI[as spremyoeq asimdals e skojdwo §TOS "A30[0poyiou YIpIMpueq paXy JSOA-AOMIN PUB [2UIdY 1Id[1IRg
® (LM POYIdU YOIMPUES 3Y) Suisn panduiod d1e SIOUBLIEAOD JUSIOYJI0O UNI-FUO] J[IYM ‘UOIBOYI0dS STe[-SpRa] IN0J WNWIXRW  ZIBMYIS-0INY,, Y1 Y)1m PayIoads st §TO( 'SI011d PIBPUR)S UONIIS-SSOI0 ANNYM /IVH
Juasaidar sasayuared ur sroqunu o) pue ‘sporrad ¢f JOAO SUOII0DS-SSOID 76 JO SIs1Su09 [oued oy [, ‘A[oA110adsar ‘S[OAI] 94] PUB ‘%G ‘0401 U} I8 90UBOYTUSIS SUNOUIP 4 4x PUB 4y ‘4 [NM ‘SISOYIUATR UT SIOLIS pIEpUE)S
1snqol-)y H 1uasaid synsar oy [, 'sanbruyod) (g1 -bg ‘STOS) sorenbs 1sea] 9simdays [oued pue ‘(¢ by ‘STOQ) sorenbs isea] orweukp [oued ((z[—[] "sbq) sorenbs jses] [oued Suisn pajewIISoe AIe SIUIOYY0I S, UNNO AY ],

S20¢ S20¢ S20€ S20¢ $20¢ $20¢ $T0€ $20¢ $T0€ $20€ $20€ Q0
% % % % % % % 6 6 6 6 Anuno)
ST0S s10a pox1y wopuey pajood pox1y wopuey pajood pox1y wopuey pajood

dJe)g orreuk(q

9)e)S QUNFIY Iy L

1) QWIZNY oM,

9eIS QWIFoY dUQ

(ponunuod) € 3)qey

pringer

Qs



Empirica

To address potential over-parameterization and simplify interpretation, we intro-
duce a two-regime specification that excludes recovery periods and groups the data
into expansion and recession phases based on GDP gap signs. This specification
yields a similar coefficient for recessions (-0.14), reinforcing its robustness, but a
notably flatter coefficient for expansions (-0.05), nearly half of that observed in the
three-regime case. The intercept also increases, suggesting that omitting recovery
periods absorbs some of the transitional dynamics into the constant term. This attenu-
ation during expansions may reflect the mixed behavior of post-recession rebounds,
which, when not isolated as a distinct regime, dilute the average responsiveness of
unemployment to output growth.

Mussida and Zanin (2023) argue that COVID-19 has flattened Okun’s coefficients
in a few countries. We also test it at the panel-level, re-estimating all models using
data only up to 2019. Panel B of Table 3 presents these pre-pandemic results. The
coefficients remain largely stable across all specifications. In the three-regime RE
model, Okun coefficients for expansion (-0.0773), recession (-0.1393), and recovery
(-0.0617) are very close to their full-sample counterparts. The dynamic models like-
wise show minimal deviation, with the DOLS long-run estimate remaining at -0.11
and the SOLS cumulative effect at -0.14. This consistency indicates that the inclusion
0f'2020-2023 data does not materially bias the results at the panel level.

Together, these findings provide strong empirical validation for Okun’s Law in
both level and dynamic terms. However, the estimates reveal considerable heteroge-
neity across regimes and regions, particularly during recoveries, where delayed labor
market responses and structural rigidities limit the elasticity of unemployment with
respect to output. Accounting for these nonlinearities is crucial for accurate modeling
and effective policy formulation in macro-labor contexts.

5 Concluding remarks

This study provides a comprehensive analysis of Okun’s Law by disaggregating the
unemployment—output relationship across distinct economic regimes (expansion,
recession, and recovery) using a multi-country panel spanning 1980 to 2023. While
Okun’s Law broadly holds across most economies, its magnitude and stability are
highly contingent on both the business cycle phase and country-specific conditions.

The empirical results show that Okun’s Law holds most strongly during reces-
sions, when economic contractions lead to substantial labor market slack. The unem-
ployment gap reacts sharply to output losses, consistent with cyclical job shedding
and underutilization of labor. During expansions, the relationship remains statisti-
cally significant but is generally more muted, indicating a slower pace of job creation
relative to output growth.

The recovery phase, however, diverges notably. Relative to expansions and reces-
sions, the estimated Okun coefficients are less consistently significant in recoveries;
where significance persists, they are typically flatter than in expansions. This attenu-
ation indicates that output rebounds are often not matched by commensurate employ-
ment gains, consistent with jobless recoveries. The pattern is most pronounced in
advanced and transition economies characterized by rigid labor institutions, aging
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workforces, and ongoing sectoral shifts toward capital- and technology-intensive
production.

Several factors may explain this empirical asymmetry. First, firms tend to increase
working hours or improve productivity before expanding payrolls, thereby delay-
ing unemployment reductions. Second, skill mismatches, particularly in structur-
ally changing economies, hinder reemployment. Third, policy interventions during
recessions, such as wage subsidies and furlough schemes, may temporarily preserve
employment relationships, deferring true labor market adjustments. Finally, post-cri-
sis uncertainty and cost pressures can suppress hiring despite output recovery.

Our Wald test results decisively reject the null hypothesis of regime-invariant coef-
ficients in most regional groups, reinforcing the conclusion that the output-unem-
ployment nexus is nonlinear and highly regime-sensitive. While high-income and
OECD economies maintain strong Okun relationships across regimes, many low-
income countries display weaker or non-significant responses, reflecting structural
labor market informality, underemployment, and institutional limitations.

These regional patterns underscore the need for context-specific interpretations
of Okun’s Law. In high-income countries, the consistent negative relationship points
to the importance of policies that reduce labor market rigidities and support job-rich
growth, particularly during recoveries. In contrast, low- and middle-income econo-
mies require more targeted labor market strategies. The prevalence of informality
and structural barriers limits the ability of output growth to generate broad-based
employment gains.

These findings carry several important policy implications. For advanced econ-
omies, labor market flexibility, skills upgrading, and rehiring incentives can help
accelerate employment recovery and prevent long-term scarring. For lower-income
economies, formalization efforts, vocational training, and youth employment initia-
tives are crucial to enhancing the employment elasticity of output.

Moreover, counter-cyclical labor market interventions remain essential. Public
works and income support programs can serve as buffers during recessions, while
wage subsidies and hiring incentives can stimulate reemployment during recoveries,
especially among vulnerable or marginalized groups. Recovery periods should not be
treated as passive transitions; they require active policy engagement to rebuild labor
demand and ensure inclusive labor market revitalization.

In conclusion, while Okun’s Law continues to offer a valuable framework for
understanding macro-labor dynamics, its practical relevance depends heavily on
economic regimes, institutional structures, and national contexts. Recognizing the
cyclical asymmetry and structural conditions that influence unemployment respon-
siveness is key to formulating effective employment policies. Future research should
deepen the analysis by incorporating the roles of automation, labor market dualism,
and policy sequencing in shaping the performance of Okun’s Law across the global
economy.

Appendix

See Tables 4 and 5.
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