W) Check for updates

Article

Punishment & Societ;
Questioning the economic e Y20 -9
conditions-imprisonment Aride
ink: A methodological ST
review of the political S Sage

economy of punishment’s
empirical literature

Mélanie M Tiago' (' and Marcelo F Aebi?

Abstract

The relationship between economic conditions and imprisonment has long been
debated in the political economy of punishment, with scholars, inspired by Rusche
and Kirchheimer (1939), examining whether economic downturns increase incarcer-
ation rates. However, empirical findings remain inconclusive. This article reviews 47 lon-
gitudinal studies (1950s—2020s) testing this relationship, focusing on the data analysis
techniques employed and their implications for results. The findings reveal a prevalence
of techniques poorly suited for time-series data, such as correlation and regression ana-
lyses, which are more likely to yield significant results (82%) compared to time-series-
specific techniques like cointegration analysis (68%). Through a case study of France
(1960-2019), the article demonstrates how different analytical approaches applied to
the same data yield opposite conclusions about the economy-imprisonment relation-
ship. The article connects these methodological issues to theoretical developments in
the field, showing how contemporary scholarship emphasizes complex, mediated rela-
tionships that require appropriate analytical techniques to test effectively. It identifies
a critical gap between theoretical sophistication and methodological practice, arguing
that the complex, mediated relationships proposed in contemporary political economy
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of punishment theories demand time-series-specific methods capable of detecting such
nuanced dynamics.

Keywords

political economy of punishment, imprisonment, economic conditions, time-series
analysis, cointegration analysis, literature review, Rusche—Kirchheimer hypothesis,
quantitative research methodology

Introduction

The relationship between economic conditions and imprisonment has long been debated
in the political economy of punishment, with scholars examining whether economic
downturns increase incarceration rates, whether labor market conditions shape penal pol-
icies, and how economic forces interact with political and institutional contexts to influ-
ence punishment practices (Brandariz-Garcia and Gonzalez-Sanchez, 2018). This
ongoing scholarly conversation, inspired by Rusche and Kirchheimer’s (1939) seminal
work Punishment and Social Structure, has produced a substantial body of empirical
research but inconsistent findings.

These empirical inconsistencies raise concerns about both theoretical formulations and
methodological approaches. This article addresses such concerns by systematically
examining the data analysis techniques employed in longitudinal studies of the economic
conditions-imprisonment relationship and their implications for research findings. We
aim to answer three interrelated questions: (1) What data analysis techniques do scholars
use when addressing the link between economic conditions and imprisonment across
time? (2) Are there differences in research results based on the adopted analysis tech-
nique? And (3) How do methodological choices interact with theoretical developments
in shaping our understanding of the political economy of punishment?

Answering these three questions has implications not only for methodological practice
but also for theoretical development and policy formulation in criminology.
Methodologically, identifying appropriate analytical techniques can enhance the validity
and reliability of research on the economy-imprisonment relationship. Theoretically,
understanding how different methods shape research conclusions can help refine existing
theories of punishment by providing more rigorous tests of their propositions and iden-
tifying the specific mechanisms through which economic conditions influence penal prac-
tices. In that perspective, while recent theoretical developments have moved beyond
economic determinism to consider how economic forces operate through mediating
mechanisms within diverse institutional contexts (De Giorgi, 2006; Garland, 2001;
Lacey, 2008; Wacquant, 2009), the methodological approaches used to test these increas-
ingly sophisticated theories have received insufficient critical attention. This gap neces-
sitates the identification of methodological approaches capable of capturing the nuanced
relationships proposed in contemporary theory. Finally, from a policy perspective, more
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methodologically sound research can inform evidence-based approaches to addressing
the social and economic drivers of incarceration, potentially leading to more effective
and contextually appropriate interventions.

Consequently, this article makes three contributions to the literature. First, it provides
a systematic review of 47 longitudinal studies (1950s—2020s) examining the economic
conditions-imprisonment relationship, focusing on the data analysis techniques
employed. Second, it demonstrates through an original case study how different analyt-
ical approaches applied to the same data can yield opposite conclusions about this rela-
tionship. Third, it identifies a critical gap between theoretical sophistication and
methodological practice in the field and proposes appropriate time-series-specific meth-
ods capable of helping to fill that gap.

This article begins with Rusche and Kirchheimer’s foundational framework before
exploring theoretical developments that move beyond economic determinism to consider
mediating mechanisms and contextual factors. It then explains why conventional statis-
tical methods often produce spurious results with time-series data, describes the review
methodology, and presents findings on analysis techniques used across studies. Next, a
case study of France (1960-2019) demonstrates how different analytical approaches
applied to the same data yield opposite conclusions. The discussion examines the impli-
cations of these methodological issues for research on the political economy of punish-
ment, explores how methodological refinements can enhance theoretical
understanding, and offers recommendations for future research. The article concludes
by addressing the research questions and synthesizing the key contributions of this meth-
odological critique.

Theoretical and empirical background: Rusche and
Kirchheimer’s foundational framework

The central hypothesis developed by Rusche and Kirchheimer (1939) is that social struc-
ture and labor market conditions significantly influence the functioning of the criminal
justice system and the use of sanctions, particularly imprisonment.! Their perspective
emphasizes the relative abundance or scarcity of the labor force as a crucial determinant
of punitive severity. When the labor force is abundant relative to demand, sentences tend
to be harsher. Conversely, when the labor force is scarce, wages rise, living standards
improve, and both crime and punitive severity typically decrease (Rusche and
Kirchheimer, 1939). Building upon this framework, Melossi (2003, 2007, 2011) argues
that periods of economic prosperity foster more reformist penal approaches, while eco-
nomic stagnation encourages harsher punishment and higher incarceration rates.

Empirical research on the economic conditions-imprisonment link has proliferated
since the 1980s, but with mixed results. Some studies support the idea that economic
downturns lead to increased punitiveness and prison populations (e.g., Cantekin and
Elgin, 2019; Lappi-Seppald, 2008; Vanneste, 2021). Others, however, find that economic
crises do not necessarily result in increased imprisonment (see Brandariz-Garcia and
Gonzalez-Sanchez, 2018 for a summary).
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The wide margin of interpretation left by Rusche and Kirchheimer (1939) has led to a
multitude of studies attempting to corroborate or refute their hypotheses using various
data analysis techniques (Tiago, 2023). Researchers have adopted both cross-sectional
(e.g., Arvanites and Asher, 1995; Jones et al., 2017; Lappi-Seppild, 2008, 2011;
Pease, 1991) and longitudinal designs (e.g., Cappell and Sykes, 1991; Downes and
Hansen, 2006; Jackson, 2014; Joo and Yoon, 2008; Kim, 2017; Laffargue and
Godefroy, 1989; Malone and King, 2020; Sutton, 2004) to assess the economy-
punishment relationship at specific points in time and over extended periods. While lon-
gitudinal designs are less common than cross-sectional ones in criminology and social
sciences more broadly (Ray, 2020), there is a growing number of recent studies that focus
on long-term imprisonment trends (Tiago, 2023). This may be due to the increased avail-
ability of big data, including digitized historical series. Our study focuses specifically on
these longitudinal approaches, as they are particularly suited for testing the dynamic and
historical propositions of Rusche and Kirchheimer’s hypothesis, which posits changing
relationships between economic conditions and punishment over time rather than static
associations at single points in time.

Theoretical developments in the political economy of
punishment: Beyond Rusche and Kirchheimer

Analyzing time-series data poses distinct challenges compared to cross-sectional designs,
but before examining these methodological challenges, it is essential to understand how
theoretical frameworks for interpreting the economy-punishment relationship have
evolved since Rusche and Kirchheimer’s initial contribution in 1939. While their work
established the importance of examining how labor market conditions influence penal
practices, contemporary scholarship has moved beyond economic determinism to focus
on the mediating mechanisms and contextual factors that condition this relationship.

Garland (1990, 2001) positions punishment within broader social, cultural and polit-
ical contexts, rejecting purely economic explanations. He introduces the concept of a
“culture of control” to explain how economic insecurity under neoliberalism combines
with cultural anxieties about crime to produce punitive policies. Building on these
insights, Wacquant (2009, 2013) characterizes the expansion of the penal state as a
form of “prisonfare” that manages marginalized populations as welfare systems are dis-
mantled. His hypothesis is that economic deregulation, welfare retrenchment, and puni-
tive policies form an integrated strategy of governing social insecurity. De Giorgi’s
(2006, 2007) work further enlarges understanding by examining punishment within the
transition from Fordism to post-Fordism. He posits that the structural characteristics of
post-Fordist economies—flexibility, deregulation, and labor precarity—have reshaped
punitive practices, with penal systems increasingly targeting populations rendered sur-
plus by economic restructuring.

Beyond these broader theoretical perspectives, institutional arrangements seem to sig-
nificantly mediate the economy-imprisonment relationship. Lacey (2008) expanded the
“varieties of capitalism” framework to explain cross-national variations in imprisonment
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rates.” Lacey argues that different institutional arrangements filter economic pressures in
distinct ways: Liberal market economies (like the United States) are more likely to respond
to economic insecurity with increased incarceration than coordinated market economies
(like Nordic countries) with stronger welfare systems and labor protections. Similarly,
Cavadino and Dignan (2006) illustrate how varying welfare regimes condition penal
responses to economic pressures. Their comparative typology suggests that neoliberal soci-
eties exhibit higher imprisonment rates not simply because of economic conditions but
because of how these conditions interact with welfare institutions, political systems, and
cultural values. This institutional perspective is further supported by Beckett and
Western (2001), who illustrate how welfare regimes shape responses to economic down-
turns. Where social safety nets are robust, economic downturns tend to have less pro-
nounced impacts on imprisonment compared to states with minimal welfare protections.

The translation of economic conditions into penal policies seems also critically shaped
by political dynamics. Simon (2007) and Gottschalk (2015) suggest that political actors
strategically deploy punitive policies in response to economic insecurity. This political
mediation helps explain seemingly contradictory findings in the empirical literature, as
the relationship between economic indicators and imprisonment depends on political
framing, policy choices, and institutional contexts. Cultural factors further complicate
this relationship, as shown by Pratt’s (2007) examination of penal populism, which mobi-
lizes cultural anxieties about crime and morality, often independent of actual crime rates
or straightforward economic metrics. These cultural narratives serve as powerful media-
tors, reframing economic anxieties into discourses of social discipline or security threats.

While these contemporary theoretical developments in the political economy of pun-
ishment have moved beyond economic determinism to emphasize institutional, cultural,
and political mediators, empirical research has largely lagged behind. Most studies con-
tinue to rely on direct measures of economic conditions—such as unemployment or gross
domestic product (GDP)—without systematically testing how these effects are condi-
tioned by welfare regimes, labor market flexibilization, or cultural narratives of control.
Recent contributions have highlighted this gap between theory and measurement. For
instance, Sozzo (2017) and Garland (2018) emphasize the lack of empirical strategies
to test cultural or institutional mediators, while studies like Cavadino and Dignan
(2006), Beckett and Western (2001), and Lacey et al. (2018) offer partial insights through
comparative typologies, rather than direct empirical tests of mediating mechanisms. As a
result, there remains a significant gap between theoretical propositions and empirical val-
idation, particularly regarding the intermediate mechanisms outlined by the authors men-
tioned in this section.

The importance of matching methods to data: Technical
foundations of time-series analysis
Since the 1980s, correlation and regression have become increasingly common in

research on the economic conditions-imprisonment relationship (e.g., Biles, 1982;
Boritch and Hagan, 1987; Laffargue and Godefroy, 1989, 1990). However, these
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techniques were originally developed for cross-sectional data analysis and have signifi-
cant limitations when applied to time-series data (Armstrong, 2019; Bachman et al.,
2021; Shin, 2017). This section explains why conventional statistical methods often pro-
duce misleading results with longitudinal data and why time-series-specific techniques
are essential for reliable analysis.

The challenge of non-stationarity

At the heart of the methodological challenge is the issue of non-stationarity. A stationary
time series is one whose statistical properties—such as mean, variance, and autocorrel-
ation—remain constant over time (Box et al., 2015). However, most economic and social
time series are non-stationary, exhibiting trends, cycles, or random walks that cause their
statistical properties to change over time (Shin, 2017).

Non-stationarity creates several problems for conventional statistical methods. First,
standard regression and correlation techniques assume that observations are independent
and identically distributed (i.i.d.), which non-stationary time series violate by definition.
When these assumptions are violated, the statistical tests underlying these methods
become invalid (Hamilton, 1994). Second, when two non-stationary series are regressed
against each other, test statistics (such as #-statistics) are severely inflated, leading to the
rejection of the null hypothesis of no relationship even when no meaningful relationship
exists (Granger and Newbold, 1974). This phenomenon of “spurious correlation” was
documented by Granger and Newbold’s (1974), who showed that two completely unre-
lated random walk series frequently show “significant” relationships when analyzed with
conventional methods. For example, both GDP and prison populations in several Western
European countries exhibited upward trends from the 1980s to the 2000s. Correlation
analysis would detect these parallel trajectories and indicate a strong positive correlation.
However, this apparent relationship might be entirely spurious, merely reflecting inde-
pendent growth patterns rather than any genuine causal or structural relationship between
economic growth and imprisonment. Third, non-stationary series typically exhibit strong
autocorrelation, where current values depend on past values. Conventional methods fail
to account for this temporal dependence, treating each observation as independent when
they are not (Wooldridge, 2019).

Conventional approaches and their limitations

Before the 1980s, researchers often avoided or ignored the problem of non-stationarity,
perhaps due to lack of awareness or suitable alternatives. Since then, however, new meth-
ods have been developed to address these issues (Shin, 2017). One common solution is to
transform non-stationary series into stationary ones through differencing—analyzing
changes in variables rather than their levels—and then applying conventional regression
techniques (Lin and Brannigan, 2003). This is the approach used in autoregressive inte-
grated moving average (ARIMA) models, which are popular in social science applica-
tions of time-series analysis (Adebiyi et al., 2014; Dugan, 2010). While differencing
can transform non-stationary series into stationary ones, it has significant limitations.
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First, it discards information about long-term relationships between variables, focusing
only on short-term changes (Hendry, 1995). Second, it amplifies measurement error
and introduces additional noise into the analysis, potentially obscuring genuine relation-
ships (Banerjee et al., 1993). Third, if variables are cointegrated (i.e., if they share a long-
run equilibrium relationship), differencing results in model misspecification by ignoring
the error correction mechanism that drives their joint evolution (Engle and Granger,
1987).

Similarly, ARIMA models have their own limitations. They require data collected
over long, uninterrupted periods and may not adequately handle extreme values or struc-
tural breaks in the series (Siami-Namini et al., 2018). Moreover, ARIMA models assume
linear relationships and may miss important non-linear dynamics (Siami-Namini et al.,
2018; Zhu and Chevallier, 2017).

Cointegration and error correction models as appropriate techniques for
time-series analysis

Techniques specifically designed for non-stationary time-series data offer more robust
alternatives. Cointegration analysis (CA), developed by Engle and Granger (1987), pro-
vides a framework for analyzing relationships between non-stationary variables without
the pitfalls of spurious correlation.® The key insight of cointegration theory is that while
individual time series may be non-stationary, certain linear combinations of these series
may be stationary. In this context, when two or more non-stationary variables are coin-
tegrated, it indicates a genuine long-run equilibrium relationship. Deviations from this
equilibrium relationship are temporary, with forces pulling the variables back toward
their long-run balance. This error correction mechanism provides evidence of a structural
relationship beyond mere co-movement (Johansen, 1995).

Error correction models (ECMs) build on cointegration by modeling both long-run
equilibrium relationships and short-run dynamics, allowing researchers to distinguish
between temporary fluctuations and fundamental relationships (Enders, 2015).
According to Lin and Brannigan (2003), CA and ECMs have been the most important
innovations in time-series analysis in recent decades, becoming standard tools in econom-
ics. However, their use remains limited in criminology and other social sciences (Tiago,
2023).

As we will show in our case study and elaborate in the discussion section, these tech-
nical issues have profound implications for research on the economy-imprisonment rela-
tionship. The methodological choices researchers make can fundamentally shape their
findings and theoretical interpretations. Applying inappropriate methods for time-series
analysis can lead to misspecified models, biased estimates, and flawed conclusions about
the relationship between economic conditions and imprisonment.

Having established the technical foundations of time-series analysis and the import-
ance of appropriate methodological approaches, we now turn to our review of the litera-
ture on the economic conditions-imprisonment relationship, examining which analytical
techniques have been used and how these methodological choices may have influenced
research findings.
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Methodology

The focus of this research is on the methods, and more precisely the data analysis tech-
niques, used by researchers to study the relationship between economic conditions and
imprisonment over time. Thus, attention is directed toward scientific articles addressing,
directly or indirectly, this issue, and published during roughly seven decades (1950-
2021). Using different combinations of the keywords longitudinal, time-series, trends,
economy, economic, prison, imprisonment, and detention, we were able to identify
over 4000 scientific articles on Google Scholar.

To be included in the present review, a study must (1) measure the relationship
between the economic environment and imprisonment (independently of the indicators
used to assess these two phenomena), either as a direct or an indirect aim of the research,
(2) during a period of at least seven years, (3) using country or regional-level data, and (4)
be published in a scientific journal. The references included in the studies published since
2010 were also analyzed to identify more potential articles meeting these criteria. In the
end, we have a sample of 47 papers meeting all four inclusion criteria.

For each paper, we recorded the aim of the research, the principal statistical data ana-
lysis techniques for hypothesis testing, the geographical and temporal coverage of the
research, the year of publication, and the main results of the research. Studies were
then classified according to (1) the analysis technique used for hypothesis testing, (2)
the decade of publication, and (3) the key result reported by the authors. Concerning
this last classification criterion, a publication was classified as reporting either (a) results
corroborating the existence of a statistically significant relationship between economic
conditions and imprisonment, (b) results refuting the existence of such a relationship,
or (c) inconsistent results, with the statistical significance of the relationship varying
according to the variables used to operationalize the economic environment or imprison-
ment. The 47 articles retained for this review are presented and summarized in Table 1.

Findings

Figure 1 presents a flowchart categorizing the 47 reviewed articles according to two key
dimensions: (1) Whether they employed time-series-specific analysis techniques and (2)
their conclusions regarding the statistical significance of the relationship between eco-
nomic conditions and imprisonment. Only a minority of all publications, 40.4% (19 arti-
cles), reported using at least one time-series-specific analysis technique for hypothesis
testing, while 59.6% (28 articles) did not. Overall, the vast majority of papers, 76.6%
(36 articles), concluded that there is a statistically significant relationship between eco-
nomic conditions and imprisonment. A minority of 14.9% (7 articles) concluded that
such a relationship is not statistically significant, and 8.5% (4 articles) presented miti-
gated results, with the significance of the relationship varying according to the specific
variables considered. However, most of the 36 publications that found a statistically sig-
nificant relationship between economic conditions and imprisonment based their conclu-
sions on results from other than time-series-specific analysis techniques (23 articles =
63.9%), with only 13 (36.1%) of them having reported the use of at least one of these
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Table I. Systematic review of 47 longitudinal studies examining the economic
conditions-imprisonment relationship (1950s—2020s): Summary of authors, geographic coverage,
time periods, analysis techniques, and key findings.

(1) Country/region Data analysis
# Author(s) (year) (2) Time period technique(s) Key findings

| Dobbins and Bass (1) Louisiana (USA) Correlation (r and rho) - No statistically
(1957) (2) 1941-1954 significant relationship
between weekly wages
and imprisonment
Positive (+)
relationship between
unemployment and
imprisonment
(supports R-K
hypothesis)
2 Jankovic (1977) (1) United States ~ Multiple regression; Positive (+)

(2) 1926-1974 Correlation (r) relationship between
unemployment and
imprisonment
(supports R-K
hypothesis), except
for Great Depression
period (1930—40) and
pre-1960
unemployment rates

3 Yeager (1979) (1) Florida (USA)  Correlation (r) Positive (+)

(2) 1952-1978 relationship between
unemployment and
imprisonment
(supports R-K
hypothesis)

4 Greenberg (1980) () Poland Graph analysis Prewar: Positive (+)

(2) 1954-1975 relationship between

unemployment and
imprisonment
(supports R-K
hypothesis)

Postwar: No clear
relationship with labor
market conditions

5 Wallace (1981) () United States  Multiple regression Negative (-)

(2) 19711977 relationship between
labor force participation
and imprisonment
(supports R-K
hypothesis).

(continued)
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Table 1. Continued.

(1) Country/region
Author(s) (year) (2) Time period

**

Data analysis
technique(s)

Key findings

o

Box and Hale (1982) (1) England &
Wales
(2) 1949-1979

~N

Galster and Scaturo (1) 50 USA states
(1985) (2) 1975-198I

co

Box and Hale (1985) (1) England &
Wales
(2) 1952198l

0

Parker and Horwitz (1) United States
(1986) (2) 1974-1980

10 Melossi (1987) () Italy

(2) 1896-1965

I'l Myers and Sabol
(1987)

(1) United States
(2) 1890-1980

12 Inverarity and (1) United States
McCarthy (1988) (2) 1948-1984

Multiple regression

SEM and correlation (r)

Multiple regression

SEM

SEM

GLS

OLS, GLS and 2SLS

Positive (+)
relationship between
unemployment and
imprisonment
(supports R-K
hypothesis) but only
at 15% confidence level
(inconclusive)
Negative (-)
relationship between
unemployment and new
court commitments/
conditional releases
(contradicts R-K
hypothesis).
Positive (+)
relationship between
unemployment and
imprisonment
(supports R-K
hypothesis)

Little evidence for
relationship between
unemployment and
crime/imprisonment
(mostly due to common
trend effects)
Negative (-)
relationship between
business cycle/national
income and
imprisonment
(supports R-K
hypothesis)
Positive (+)
relationship between
unemployment and
imprisonment
(supports R-K
hypothesis)
Positive (+)
relationship between
unemployment and
imprisonment

(continued)



Tiago and Aebi

383

Table I. Continued.

(1) Country/region
# Author(s) (year) (2) Time period

Data analysis
technique(s)

Key findings

13 Laffargue and
Godefroy (1989)

14 Hale (1989a)

I5 Hale (1989b)

16 Inverarity and
Grattet (1989)

17 Sabol (1989)

18 Laffargue and
Godefroy (1990)

(1) France

(2) 19201985
(1) England &

Wales

(2) 1953-1984
(1) England &

Wales

(2) 1952-1984

(1) United States
(2) 19481985

(1) England &
Wales
(2) 19461985

(1) France
(2) 1870-1914

Multiple regression, OLS,
MLE and ARIMA

Regression

Cointegration and ECM

SEM

ECM and other
econometric analysis
techniques (no further
precisions)

Correlation (r) and
regression

(supports R-K
hypothesis) [even
when controlling for
age]
- Positive (+)
relationship between
unemployment and
imprisonment
(supports R-K
hypothesis) [even
when controlling for
crime rates]
Positive (+)
relationship between
unemployment and
imprisonment
(supports R-K
hypothesis)
No statistically
significant relationship
between
unemployment and
detention (refutation of
the adaptation
hypothesis).
Positive (+)
relationship between
unemployment and
state prison admission
rates (supports R-K
hypothesis) [even
when controlling for
social control variables]

Positive (+) effect of
unemployment on
courts’ use of
imprisonment
(supports R-K
hypothesis)

- Positive (+)
relationship between
unemployment and

(continued)
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Table 1. Continued.

(1) Country/region Data analysis
# Author(s) (year) (2) Time period technique(s) Key findings

imprisonment
(supports R-K
hypothesis) [even
when controlling for
crime rates]

19 Lessan (1991) () United States  2SLS Positive (+)

(2) 1948-1985 relationship between
inflation and
imprisonment
(supports R-K
hypothesis)
Positive (+)
relationship between
unemployment and
imprisonment
(supports R-K
hypothesis)

[even when controlling
for crime rates, prison
capacity, and age
structure]

20 Myers and Massey (1) Georgia (USA) ARIMA, correlation (r), - Negative (-)

(1991) (2) 1868-1936 and cross-correlation  relationship between
labor demand and
imprisonment
(supports R-K

hypothesis)
21 Myers (1991) (I) Georgia (USA) ARIMA, - Negative (-)
(2) 1868—-1936 cross-correlation, and  relationship between
MLE cotton prices and

imprisonment
(supports R-K

hypothesis)
22 Cappell and Sykes (1) United States  ARIMA, - Positive (+)

(1991) (2) 1933-1985 cross-correlation relationship between
Granger causality, unemployment and
cointegration analysis,  imprisonment
OLS, and MLE (supports R-K

hypothesis)
23 Schissel (1992) (1) Canada Correlation (r), - Positive (+)
(2) 19621988 regression, and MLE relationship between
fiscal distress and
imprisonment

(continued)
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Table I. Continued.

(1) Country/region
# Author(s) (year) (2) Time period

Data analysis
technique(s)

Key findings

24 D’Alessio and
Stolzenberg
(1995)

(1) Florida (USA)
(2) 1986—1992

25 Jacobs and Helms
(1996)

(1) United States
(2) 1950-1990

26 Michalowski and
Carlson (1999)

(1) United States
(2) 1993-1992

27 Sutton (2000) (1) Australia,

Canada, New

Zealand, United

Kingdom and
United States
(2) 1933-1992

ARIMA

GLS, regression, and

correlation (no further

precision)

Regression

Pooled time-series
using OLS

(supports R-K
hypothesis)
Positive (+)
relationship between
unemployment and
imprisonment
(supports R-K
hypothesis)
Positive (+)
relationship between
inflation and
imprisonment
(supports R-K
hypothesis)

No statistically
significant relationship
between
unemployment and
pre-trial detention.
Positive (+)
relationship between
inequality and prison
admissions (supports
R-K hypothesis)

No statistically
significant relationship
between
unemployment and
prison admissions

Positive (+)
relationship between
unemployment and
court admissions to
prison (supports R-K
hypothesis)
Positive (+)
relationship between
unemployment and
imprisonment
(supports R-K
hypothesis)
Negative (-)

(continued)



386

Punishment & Society 28(2)

Table 1. Continued.

(1) Country/region
# Author(s) (year) (2) Time period

Data analysis
technique(s)

Key findings

28 Jacobs and Helms
(2001)

29 Sutton (2004)

30 Smith (2008)

31 Hooks et al. (2004)

32 Western et al.
(2006)

33 Joo and Yoon
(2008)

(1) United States
(2) 19491988

(1) 14 capitalist

L
democracies'?

(2) 1960-1990

(1) United States
(2) 1980-1995

(1) United States

() 1969-1994
(1) UsA
(2) 19832001

(1) South Korea
(2) 1973-2002

GLS and OLS

Correlation (r), pooled
time series using FE

Pooled time-series using -

OLS

2SLS

Regression and FE

Time-series regression,
OLS, and GLS

relationship between
welfare spending and
imprisonment
(supports R-K
hypothesis)

No statistically
significant relationship
between
unemployment and
imprisonment

No statistically
significant relationship
between economic
inequality and
imprisonment

No statistically
significant relationship
between business cycles
and imprisonment.
No statistically
significant relationship
between Gini Index,
poverty, or
unemployment and
imprisonment

No evidence that prison
expansion stimulated
economic growth.

Negative (-)
relationship between
weekly wages and
prison admissions
(supports R-K
hypothesis)
Negative (-)
relationship between
employment rates and
prison admissions
(supports R-K
hypothesis)
Positive (+)
relationship between
unemployment and

(continued)
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Table I. Continued.

(1) Country/region
# Author(s) (year) (2) Time period

Data analysis
technique(s)

Key findings

34 De Koster et al.
(2008)

35 Bourgoin (2009)

36 Sutton (2012)

37 Heimer et al. (2012) (1) United States
(2) 1981-2003

(1) 15 countries’'
(2) 1992-2002

(2) 1975-2009

(1) 14 countries'
(2) 1960-2000

MLE, correlation (r),
and OLS

Correlation (no further
precision)

Bayesian effect
hierarchical model

Bivariate-response
multilevel modeling

imprisonment
(supports R-K
hypothesis)

No statistically
significant relationship
between welfare
expenditures, welfare
generosity, or flexible
labor and imprisonment
rates

Positive (+)
relationship between
unemployment and
imprisonment
(supports R-K
hypothesis) [even
when controlling for
crime rates]

Positive (+)
relationship between
unemployment and
imprisonment
(supports R-K
hypothesis)

Positive (+)
relationship between
poverty and Black
female imprisonment
rates (supports R-K
hypothesis)

No significant
relationship between
poverty and non-Black
female imprisonment
rates

Negative (-)
relationship between
welfare spending and
Black and non-Black
female imprisonment

(continued)
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Table 1. Continued.

(1) Country/region
# Author(s) (year) (2) Time period

Data analysis
technique(s)

Key findings

38 Pfaff (2012)

39 DeFina and Hannon
(2013)

40 Jackson (2014)

41 Phelps and Pager
(2016)

42 Adekoya and Razak
(2016)

43 Kim (2017)

44

(1) United States
(2) 19522008

(1) United States
(2) 1980-2004

(1) United States
(2) 1972-2002

(1) United States
(2) 19802013

(1) Nigeria
(2) 19702013

(1) United States
(2) 19502010

(1) USA

Graph analysis

OLS and 2SLS

Time-series regression

Correlation (no further

precision), ME,

ARDL

rates (supports R-K
hypothesis)
Positive (+)
relationship between
state/local spending and
incarceration
(interpretation
unclear).

Positive (+)
relationship between
poverty and
imprisonment
(supports R-K
hypothesis)
Positive (+)
relationship between
income inequality and
imprisonment
(supports R-K
hypothesis)
Positive (+)
relationship between
Gini Index and
imprisonment
(supports R-K
hypothesis)
Complex
relationship: prison
admissions affect
economic growth
(direction varies by
model specification).

Cointegration, ECM and - Positive (+)

Granger

relationship between
inequality and prison
admissions (supports
R-K hypothesis)
Positive (+)
relationship between
unemployment and
prison admissions
(supports R-K
hypothesis)

- No statistically

(continued)
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Table I. Continued.

(1) Country/region Data analysis
# Author(s) (year) (2) Time period technique(s) Key findings

Cantekin and Elgin  (2) 19802017 Cointegration, Tobbit significant relationship
(2019) and FE between
unemployment and
imprisonment

45 Malone and King (I USA Multiple regression - Positive (+)

(2020) (2) 1986-2013 relationship between
economic insecurity and
imprisonment
(supports R-K
hypothesis)

46 Rodriguez-Menés (1) EU’s 28 FE, RE, ME - Positive (+)

and Lépez-Riba  member states relationship between

(2020) (2) 2002-2015 economic crisis and
imprisonment
(supports R-K
hypothesis)

47 Clark and (I) 1'1'l countries RE - Mixed relationship

Herbolsheimer  (2) 2000-2015 by economic

(2021) development level:

Positive (+)
relationship between
economic growth and
imprisonment in
low-income countries
(contradicts R-K
hypothesis)
Negative (-)
relationship between
economic growth and
imprisonment in
affluent nations
(supports R-K
hypothesis) |

Note on Directional Indicators: In the Key Findings column, (+) indicates a positive correlation and (-) indicates
a negative correlation between economic indicators and imprisonment. Interpretation varies by indicator: For
unemployment and inflation, (+) supports the Rusche-Kirchheimer hypothesis (economic hardship — increased
imprisonment). For GDP, wages, and purchasing power, (-) supports the hypothesis (economic prosperity —
decreased imprisonment). Mixed findings are indicated by (+/-) or noted as varying by variable. 2SLS: two-stage
least squares; ARDL: autoregressive distributed lag; ARIMA: autoregressive integrated moving average; ECM:
error correction models; FE: fixed effects; GLS: generalized least squares; ME: mixed effects; MLE: maximum
likelihood estimation; OLS: ordinary least squares; RE: random effects; SEM: structural equation modeling.

techniques for hypothesis testing. More significantly, 82.1% (23 out of 28) of the studies
that used non-time-series-specific techniques found such statistically significant relations.
In contrast, when looking solely at the 19 studies employing time-series-specific



390 Punishment & Society 28(2)

techniques, the likelihood of finding a statistically significant relationship decreases
to 68.4% (13 out of 19); while those that did not find such a relationship or concluded
that the result depended on the variable studied are divided equally at 15.8% (3 out of
19 each).

The 47 reviewed articles apply 22 different data analysis techniques that are presented
in Table 2. As a majority of 25 articles (53.2%) use a combination of two or more data
analysis techniques, the total number of statistical analyses reviewed adds up to 88.

Pearson’s correlation coefficient and ordinary least squares (OLS) are the most fre-
quently reported techniques for analyzing the relationship between economic conditions
and imprisonment over time—each appearing in nine different studies—followed by gen-
eralized least squares (GLS), reported in six studies, and ARIMA and maximum likelihood
estimation (MLE), each used in five studies. Altogether, these five techniques represent
39% of all reported analysis techniques across studies, with only one (ARIMA) being a
time-series-specific technique. Notably, five articles published in the 1980s and 1990s men-
tion general analysis techniques such as correlation, regression, and econometric techniques
without specifying the precise methods employed; for instance, whether correlation ana-
lyses used Pearson or Spearman coefficients. This lack of methodological detail highlights
the evolution in academic publishing standards, where contemporary scientific publications
require explicit identification of statistical techniques. Additionally, this ambiguity may
reflect the limited range of analytical approaches familiar to researchers in the early devel-
opment of quantitative criminology. A plausible inference is that generic references to “cor-
relation” typically indicated the Pearson coefficient until advances in statistical software
expanded access to diverse analytical methods and heightened awareness of methodo-
logical alternatives among researchers in criminology.

In that perspective, up to the 1970s, data analysis was often manual and time-
consuming, which limited the scope and complexity of research that could be feasibly con-
ducted. The proliferation of computers on university campuses in the 1980s significantly
enhanced data analysis capabilities. This advancement led to a surge in empirical research
based on quantitative analysis across various fields, including criminology. The 1980s are
in fact the decade with the highest number of longitudinal studies concerning the relation-
ship between economic conditions and imprisonment (14 articles), followed by the 2010s
(12 articles) and the 2000s (9 articles). Table 3 presents the distribution of articles by decade
of publication, focusing specifically on studies that both reported using time-series analysis
and clearly specified the particular analytical techniques employed. This more restrictive
analysis excludes two articles that mentioned time-series regression techniques without
identifying the specific analytical methods utilized. Consequently, Table 3 includes 19
studies that meet these more stringent methodological reporting criteria.*

Among the 19 studies employing at least one time-series-specific data analysis tech-
nique, eight were published in the 1980s, four in the 1990s, and only five between
2010 and 2021. This relative decline in time-series-specific approaches during the
twenty-first century likely reflects multiple factors. For example, while statistical software
has become more accessible, truly appropriate time-series methods like CA remain tech-
nically complex and demanding, potentially deterring criminologists without extensive
quantitative training. Many researchers may opt for more familiar but less appropriate
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N=47
Reviewed studies

Is there at least one time-series analysis
technique reported for hypothesis testing?

Yes No
\ n=19 \ n=28 \
8 ‘

Is the study’s general conclusion a statistically significant relationship
between economics and imprisonment?

| ' | | ' |

depends on depends on
Y\T the variable '\\t Yj/s the variable jj
n=13 | | n=3 | | n=3 | | n=23 | | n=2 || n=3

Figure |. Study-level analysis. Distribution of 47 studies by research conclusion and methodological
approach: Time-series-specific vs non-time-series methods in economy-imprisonment research.

methods rather than investing in mastering these sophisticated techniques. At the same
time, the democratization of user-friendly statistical packages enables researchers to per-
form seemingly advanced analyses independently, potentially reducing interdisciplinary
collaboration with time-series specialists from fields such as econometrics or statistics.
This methodological isolation may lead to inappropriate application of techniques without
full understanding of their underlying assumptions and limitations. Simultaneously, the big
data revolution has enabled econometricians and statisticians to analyze criminological
datasets without necessarily consulting domain experts familiar with the specific limitations
and contextual nuances of criminal justice data. These paradoxical trends—criminologists
avoiding complex methods or using advanced statistical techniques without proper statistical
consultation, and statisticians analyzing criminological data without criminological con-
sultation—may contribute to the methodological issues identified in our review. Table 3
identifies six different time-series-specific techniques reported in the reviewed publica-
tions: CA, ECMs, ARIMA, structural equation modeling (SEM), autoregressive distrib-
uted lag (ARDL), and bivariate response multilevel modeling (BRMM).

Finally, Figure 2 summarizes the 88 statistical analyses reviewed in this article. The
majority of these analyses —68 out of 88 (77.3%)—are from studies concluding that there
is a statistically significant relationship between economic conditions and imprisonment.
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Table 2. Distribution of analytical techniques in longitudinal studies of economic conditions and
imprisonment, 1950s—2020s.

Analysis technique Studies reporting the technique

Aol

Pearson’s correlation coefficient

OLS

GLS

Multiple regression (no further mention)
ARIMA

MLE

FE models

2SLS

Cointegration analysis

SEM

Cross-correlation

RE models

Polled panels

ECM

Correlation (no further specification)
Regression (no further specification)
Granger causality

Graph analysis

Time-series regression (no further specification)
Spearman’s correlation coefficient

ME models

Multiple linear regression

Tobit

Bayesian effect hierarchical model
Bivariate-response multilevel Modeling
ARDL

Econometric techniques (no further specification)
Total

MNNMOMNWWWWWWADMNMNDMAMNOUIONO O

D o— —— — —— — —

[o]
oo}

2SLS: two-stage least squares; ARDL: autoregressive distributed lag; ARIMA: autoregressive integrated moving
average; ECM: error correction models; FE: fixed effects; GLS: generalized least squares; ME: mixed effects;
MLE: maximum likelihood estimation; OLS: ordinary least squares; RE: random effects; SEM: structural equation
modeling

*The total includes four general analysis techniques (correlation, regression, time-series regression, and
econometric techniques) included in articles that did not indicate the specific type of analysis performed.

Meanwhile, 14 analyses (15.9%) are from studies that find no significant relationship, and
6 (6.8%) from studies reporting mixed results, meaning the significance varies depending
on the variable used to measure economic conditions and/or imprisonment. The flowchart
also reveals that only 22.7% (20 analyses) employ a specific time-series technique, while
77.3% (68 analyses) do not. Of the 20 time-series-specific analyses, 14 (70%) are from
studies concluding a significant relationship between the two phenomena, 4 (20%) are
from studies concluding the opposite, and 2 (10%) from studies reporting mixed results.
Finally, among the 68 non-time-series-specific analyses, 54 (79.4%) are from studies con-
cluding that there is a statistically significant relationship between economic conditions
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Table 3. Evolution of time-series-specific analytical techniques in economy-imprisonment
research by decade, 1950s—2020s.

No of times a time-series-specific analysis technique was
No of publications reported

Reporting at least
one time-series
Decade  Total analysis technique CA ECM ARIMA SEM ARDL BRMM Total

o
|
|
|
|
|
|
|

1950 |
1960 0
1970 2
1980 |
1990 9
2000 9

201021 12
Total 47

4

2 | - - | |

0 —

8 |

4 | - 4 -
2

5

19 4 2 5 4 | -

— v | v oo |

8

CA: cointegration analysis; ECM: error correction models; ARIMA: autoregressive intergrated moving average;
SEM: structural equation modeling; ARDL: autoregressive distributed lag; BRMM: bivariate-response multilevel
modeling

and imprisonment, 10 (14.7%) from studies concluding the opposite, and 4 (5.9%) from
studies reporting mixed results.

Case study: Economic conditions and imprisonment in France
from 1960 to 2019

Our review has revealed significant methodological issues in the empirical literature on
economic conditions and imprisonment, particularly the prevalence of techniques poorly
suited for time-series data. The implications of these methodological concerns will be
explored more fully in the discussion section, where we will connect them to broader the-
oretical considerations in the political economy of punishment literature. Before that,
however, and to further illustrate how analytical choices can influence research conclu-
sions, we present a case study examining economic indicators and imprisonment rates
in France from 1960 to 2019. By applying multiple analytical approaches to the same
dataset, this case study provides a concrete demonstration of how different methodo-
logical choices can lead to opposite interpretations of the same underlying data.

Data and methods

Our analysis examines the relationship between the prison population rate and five eco-
nomic indicators, each selected for its theoretical relevance to the political economy of
punishment:

1. Industrial production index: This indicator captures economic output and labor
demand, directly reflecting Rusche and Kirchheimer’s (1939) original focus on
labor market conditions. Industrial production has been used in several studies
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‘ N=88 *
Reported hypothesis testing techniques

|
At least one time-series-specific analysis
techniques was reported in the publication

Yes No
v v
n=20 n=68 |

Authors concluded there is a statistically significant relationship
between economics and imprisonment

I
[ T
| Depend on the | ‘ Depend on the

s variables o e variables No
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Figure 2. Technique-level analysis. Distribution of 88 statistical analyses by research conclusion
and methodological approach: Breakdown of individual analytical techniques in economy-imprisonment
research. *The total includes four general analysis techniques (correlation, regression, time-series
regression, and econometric techniques) included in articles that did not indicate the specific type
of analysis performed.

(e.g., Laffargue and Godefroy, 1990; Myers, 1991) as a proxy for economic cycles
and labor demand.

2. Inflation rate: Inflation has been theorized to affect imprisonment through multiple
pathways, including its impact on economic anxiety, social instability, and distri-
butional conflicts (Lessan, 1991; Schissel, 1992). High inflation can create eco-
nomic pressure on both individuals and state institutions, potentially influencing
criminal justice policies and practices.

3. Purchasing power index: This measure reflects the real economic well-being of the
population and captures economic strain more directly than aggregate measures
like GDP. Theoretical perspectives suggest that declining purchasing power
may increase social marginality and influence the perceived need for social control
(Wacquant, 2009).

4. Unemployment rate: Unemployment has been central to tests of the Rusche-
Kirchheimer hypothesis, with numerous studies examining its relationship to
imprisonment (Box and Hale, 1985; Michalowski and Carlson, 1999). It directly
measures labor surplus and the potential for economic marginalization.

5. Gross domestic product: As a comprehensive measure of economic output, GDP
captures overall economic conditions and has been frequently used in comparative
studies of punishment (Lacey, 2008; Sutton, 2004). GDP growth may influence
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imprisonment through multiple pathways, including state fiscal capacity, social
welfare spending, and broader socioeconomic conditions.

These indicators represent a range of economic dimensions potentially relevant to
imprisonment, allowing us to examine whether methodological choices yield consistent
or divergent results across different aspects of economic conditions.

We analyzed the relationship between the prison population rate per 100,000 inhabi-
tants in France (obtained from the French Ministry of Justice archives and Council of
Europe SPACE statistics’) and the five economic indicators described above (all obtained
from INSEE, the French National Institute of Statistics and Economic Studies). All vari-
ables were transformed into indices (1960 = 100) to facilitate comparison of trends over
time.

To ensure methodological rigor, we first tested each time series for stationarity using
both the Augmented Dickey—Fuller (ADF) and Phillips-Perron tests. All variables were
found to be integrated of order 1, I(1), meaning they became stationary after first differ-
encing. We then applied four distinct analytical approaches:

1. CA using the Johansen procedure to test for the existence of long-run equilibrium
relationships between variables.

2. Variable dynamics analysis through vector ECMs (VECM) to examine long-run
and short-run dynamics when cointegration was present.

3. Toda-Yamamoto causality tests, which extend Granger causality to be robust for
non-stationary time series.

4. Correlation analysis using both Pearson’s correlation coefficient (r) and
Spearman’s rank correlation coefficient (rho) to measure the static association
between variables.

This methodological pluralism allowed us to directly compare results from
time-series-specific techniques (approaches 1-3) with conventional correlation ana-
lysis (approach 4) that our review found to be commonly but inappropriately applied
in the literature.

Results

Descriptive trends. Figure 3 displays the trends in the prison population rate and the five
economic indicators in France from 1960 to 2019, all indexed to 1960=100 for
comparability.

Several observations emerge from examining these trends. First, the prison population rate
shows considerable fluctuation over the 60-year period, with notable increases in the early
1980s and 2000s, and a period of decline in the early 1990s and after the 2008 financial crisis.
This pattern does not follow a simple linear trend, suggesting that the relationship between
economic conditions and imprisonment may be complex and historically contingent.

Second, most economic indicators show pronounced upward trends across the period, par-
ticularly GDP and purchasing power, which have increased substantially since 1960. This
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overall growth pattern creates conditions where spurious correlations can easily emerge when
using conventional statistical methods that do not account for non-stationarity.

Third, despite the general upward trends in economic indicators, there are noticeable
fluctuations that correspond to major economic events, including the oil crises of the
1970s, the recession of the early 1990s, and the global financial crisis of 2008. These fluc-
tuations provide potential points for examining whether prison population rates respond
to short-term economic changes.

Fourth, inflation shows a distinctly different pattern from the other economic indica-
tors, peaking in the late 1970s and early 1980s before declining to much lower levels in
recent decades. This divergent pattern offers an interesting test case for whether different
analytical approaches yield consistent results across economic indicators with varying
temporal patterns.

These observations from Figure 3 highlight why careful consideration of analytical
techniques is crucial when studying time-series data. The apparent visual correlations
between some economic indicators and imprisonment rates could easily lead researchers
using conventional correlation or regression techniques to conclude that strong relation-
ships exist, without adequately addressing the possibility that these associations are
merely artifacts of shared non-stationary properties.

Statistical analysis results. Table 4 presents a summary of results across all analytical
approaches.

The results reveal striking divergences across analytical approaches. When analyzed
using correlation coefficients—both Pearson’s and Spearman’s—all five economic indi-
cators show strong, statistically significant associations with the prison population rate.
These correlations appear substantial, with absolute values ranging from 0.667 to
0.890, suggesting a robust relationship between economic conditions and imprisonment.

However, when these same relationships are examined using CA—a technique specif-
ically designed for time-series data—only GDP demonstrates a long-run equilibrium rela-
tionship with the prison population rate. Even in this case, despite the presence of
cointegration, the variable dynamics analysis reveals no significant long-run or short-run
effects between GDP and imprisonment rates. This indicates that while the two variables
may move together over time (sharing a common trend), changes in GDP do not system-
atically drive or respond to changes in imprisonment in either the short or long term in a
statistically significant manner.

For the remaining economic indicators—industrial production, inflation, purchasing
power, and unemployment—no cointegration was detected, indicating an absence of
stable long-term relationships with the prison population rate. This finding fundamentally
contradicts what the strong correlation coefficients suggest.

The Toda-Yamamoto causality tests add nuance to this picture by identifying potential
short-run interactions. These tests suggest that fluctuations in inflation, purchasing power,
and unemployment may precede variations in incarceration rates in the short run, despite
the absence of long-run relationships. Surprinsingly, for GDP, the causality appears to run
from the prison population to GDP rather than vice versa. This unexpected finding initially
appears counterintuitive given traditional assumptions in the literature. However, this
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Figure 3. Trends in prison population rate (per 100,000 inhabitants) and five economic
indicators, France 1960-2019 (1960 = 100).

reversed causality could reflect several plausible mechanisms. First, increasing incarceration
rates typically entail significant state expenditures on criminal justice infrastructure, staffing,
and operational costs, directly influencing GDP through public spending (Hooks et al.,
2004).° Second, expanded imprisonment can signal broader shifts in governance strategies
or policy environments, indirectly shaping economic priorities and resource allocations
(Gottschalk, 2015; Wacquant, 2009). Lastly, incarceration trends may serve as leading indi-
cators of underlying socioeconomic changes, reflecting institutional responses to economic
insecurity or labor-market restructuring that only later manifest in GDP fluctuations.
Rather than weakening our understanding, this finding underscores the complexity and poten-
tial bidirectionality of relationships between penal policies and economic conditions, reinfor-
cing the need for analytical techniques capable of capturing these nuanced dynamics.

Discussion of case study findings

This case study empirically demonstrates several points highlighted in our literature
review. First, it confirms that conventional correlation analysis can yield misleading
results when applied to time-series data. The strong correlations between the prison popu-
lation rate and all economic indicators suggest robust relationships that more appropriate
time-series techniques largely fail to substantiate. Second, our findings illustrate how the
choice of analytical technique directly influences research conclusions. A study relying
solely on correlation analysis would likely conclude that all five economic indicators sig-
nificantly relate to imprisonment rates in France. In contrast, a study employing CA
would reach a much more nuanced conclusion: only GDP demonstrates a long-run rela-
tionship with imprisonment, and even this relationship lacks significant dynamic effects.
Third, the case study results align with the broader pattern identified in our literature
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Table 4. Comparison of analytical techniques: Results from multiple methods testing the
economy-imprisonment relationship in France, 1960-2019.

Economic Cointegration Variable dynamics Granger Pearson’s Spearman’s
indicator evolution Causality correlation correlation
- - I
Long Short (Toda- ® (rho)
run run Yamamoto)
Industrial No No No Yes (+) Yes (+)
production (r=0.761) (r=0.795)
Inflation estimates No No Yes Yes (-) Yes (-)
PriPop>1 (r=-0.735) (r=-0.823)
Purchasing power No No Yes Yes (+) Yes (+)
Pp->PriPop (r=0.888) (r=0.890)
Unemployment No No Yes Yes (+) Yes (+)
Un—>PriPop (r=0.714) (r=0.667)
GDP Yes No Yes Yes (+) Yes (+)
PriPop>GDP (r=0.870) (r=0.878)

* Short-run dynamics can only be meaningfully estimated when long-run cointegration exists. The absence of
cointegration (except for GDP) means that short-run dynamics cannot be properly modeled.

review: studies using time-series-specific techniques are less likely to find significant
relationships between economic conditions and imprisonment than those using
non-time-series-specific methods. This pattern suggests that many of the significant find-
ings reported in the literature may be artifacts of methodological choices rather than
reflections of substantive relationships. Finally, our analysis demonstrates the value of
methodological pluralism in studying the economy-imprisonment relationship. The
Toda-Yamamoto causality tests, for instance, reveal potential short-run interactions not
captured by CA, suggesting that different methodological approaches may uncover dif-
ferent aspects of a complex relationship.

These findings underscore the importance of matching analytical techniques to the proper-
ties of the data being analyzed. The apparent contradictions between correlation and cointegra-
tion results are not merely technical curiosities but have concrete implications for our
understanding of how economic conditions relate to imprisonment practices. In line with
the theoretical developments discussed earlier, these methodological insights not only reveal
analytical shortcomings but substantively corroborate contemporary theoretical propositions
that the relationship between economic conditions and imprisonment is more complex, condi-
tional, and context-dependent than many empirical studies assume. The methodological diver-
gence in our results provides empirical validation for theoretical frameworks that emphasize
mediating mechanisms and institutional contexts rather than direct, universal economic effects.

Discussion

Our review and case study reveal significant methodological issues in the empirical lit-
erature examining the relationship between economic conditions and imprisonment.
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The dominance of analytical techniques poorly suited for time-series data helps explain
the field’s inconsistent findings and may have produced numerous spurious results.’
These findings support Kleck et al.’s (2006) observations regarding the prevalence of
bivariate analysis and regression models in criminological research.

The divergence in findings based on methodological approach is particularly striking.
Studies employing appropriate time-series methods consistently report fewer significant
relationships than those using conventional techniques, a pattern vividly demonstrated in
our France case study where identical data yielded opposite conclusions depending on
analytical approach.® This suggests that methodological choices, rather than substantive
differences, may drive many contradictory findings in the literature.

Despite methodological advances in related fields, criminological research on the
economy-imprisonment relationship remains methodologically isolated. The underutilization
of techniques like CA—standard in economics for decades—reflects disciplinary barriers and
training gaps that perpetuate inappropriate methodological practices.” This underutilization
likely stems from multiple factors. While statistical software has become more accessible,
truly appropriate time-series methods remain technically complex, potentially deterring crim-
inologists without extensive quantitative training. Simultaneously, user-friendly statistical
packages may reduce interdisciplinary collaboration with time-series specialists, while the
advent of big data has enabled statisticians and econometricians to analyze criminological
datasets without necessarily consulting domain experts. This methodological isolation from
both directions—criminologists working without statistical consultation and statisticians
working without criminological consultation—may contribute to the prevalence of inappro-
priate methods.

Methodological and theoretical implications

The prevalence of inappropriate methods has produced a literature where spurious find-
ings, misinterpreted trends, and overlooked dynamics may be more common than genu-
ine insights into the economy-imprisonment relationship. The Toda-Yamamoto causality
test results in our case study, revealing directional relationships that vary by economic
indicator, illustrate the complex dynamics that conventional methods fail to capture.

The mismatch between theoretical sophistication and methodological practice is par-
ticularly problematic given that contemporary frameworks emphasize mediated relation-
ships operating through institutional arrangements (Lacey, 2008), political dynamics
(Simon, 2007), and cultural factors (Garland, 2001). Without proper time-series modeling
that can distinguish between direct, indirect, and spurious relationships, researchers can-
not adequately test these sophisticated theoretical propositions.

Time-series-specific methods offer capabilities aligned with these theoretical demands, yet
remain neglected. This methodological-theoretical misalignment helps explain persistent
empirical inconsistencies and prevents adequate testing of key theoretical propositions about
institutional mediation and historical contingency.”

While our analysis focuses on analytical techniques, we acknowledge that divergent
findings in the literature also reflect variations in research design. The inclusion of control
variables—particularly crime rates—the selection of countries, and the broader socio-
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economic and political context all contribute to heterogeneous findings. As Lappi-Seppald
(2019) notes, the relationship between economic growth and incarceration may vary depend-
ing on baseline economic resources.!’ These design choices interact with methodological
decisions to shape research conclusions.

Recommendations for future research

Advancing the theoretical debate requires matching methodological approaches to theoretical
propositions. Future research could prioritize: (1) Employing panel cointegration techniques
for comparative studies that can account for both temporal dynamics and cross-national insti-
tutional differences, (2) explicitly modeling mediating variables from political and institutional
contexts alongside economic indicators, and (3) testing for structural breaks corresponding to
theorized historical transformations in the political economy of punishment.

While our review provides valuable methodological insights, it has limitations. We
focus on longitudinal studies without discussing the validity of specific variables used
to operationalize economic conditions and imprisonment, which also influence results.
Additionally, our sample is limited to published journal articles. Future reviews could
examine a broader range of studies and consider how imprisonment and economic con-
ditions are measured across the literature.

Conclusion

This article has examined the methodological approaches used in longitudinal studies of
the relationship between economic conditions and imprisonment, guided by three inter-
related research questions about analytical techniques, their influence on findings, and
their interaction with theoretical developments.

Our systematic review of 47 studies revealed that researchers predominantly employ meth-
ods poorly suited for time-series data. While sophisticated techniques have emerged over time,
appropriate time-series-specific methods remain significantly underutilized in the field. This
methodological pattern has profound implications for the validity of research findings.

We found substantial differences in research outcomes based on analytical techniques
employed. Studies using conventional methods were markedly more likely to report statistic-
ally significant relationships than those employing time-series-specific techniques. Our France
case study provided empirical demonstration of this phenomenon: correlation analysis sug-
gested strong relationships between all economic indicators and imprisonment, while appropri-
ate time-series techniques revealed far more limited connections. These findings demonstrate
that methodological choices fundamentally shape research conclusions in this field.

Perhaps most critically, we identified a significant misalignment between increasingly
sophisticated theoretical frameworks and the methodological approaches used to test
them. Contemporary theories emphasize complex, mediated relationships operating
through institutional, political, and cultural filters. Yet empirical studies often rely on
methods that assume direct, linear relationships, preventing adequate testing of nuanced
theoretical propositions.
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The methodological limitations identified in this review help explain the inconsistent empir-
ical findings that have long characterized research on the economic conditions-imprisonment
relationship. When inappropriate methods are applied to time-series data, they produce results
that may reflect shared trends rather than meaningful relationships. This suggests that substantial
portions of the empirical literature may report artifacts of methodological choices rather than
substantive connections.

Advancing understanding in this field requires integrating appropriate methodological
approaches with theoretical insights about mediating mechanisms and contextual factors.
Time-series-specific methods—particularly CA and ECMs—can capture the complex,
conditional relationships that contemporary theory suggests characterize the political
economy of punishment. By aligning methods with theoretical complexity, researchers
can develop a more robust understanding of how economic forces shape punishment
practices across different contexts and historical periods, ultimately informing more
effective evidence-based policies.

Our call for methodological rigor is thus simultaneously a call for theoretical refine-
ment.'? Only by matching methods to the complexity of the phenomena under study
can researchers develop a comprehensive understanding of the political economy of pun-
ishment—one that accounts for the mediated, contextual, and historically contingent
nature of the relationship between economic conditions and imprisonment that contem-
porary scholarship increasingly recognizes.
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Notes

1. It is worth noting that Rusche’s original manuscript was significantly edited and expanded by
Kirchheimer after Rusche fled Nazi Germany, creating some tension between the Marxist foun-
dation of Rusche’s analysis and Kirchheimer’s more institutionalist approach. This tension
partly explains the diverse interpretations of their work in subsequent scholarship. For an
insightful discussion of the intellectual history of this text, see Melossi’s (2003) introduction
to the Transaction edition and De Giorgi’s (2017) historical contextualization.

2. Lacey’s (2008) framework builds upon but also significantly modifies Hall and Soskice’s
(2001) varieties of capitalism typology by focusing specifically on institutional features rele-
vant to criminal justice outcomes rather than economic production regimes more broadly.
By contrast, scholars like Cavadino and Dignan (2006) offer alternative welfare state typolo-
gies for understanding cross-national penal differences.

3. The concept of cointegration revolutionized time-series econometrics by providing a frame-
work for modeling relationships between non-stationary variables. It earned Engle and
Granger the Nobel Memorial Prize in Economic Sciences. Despite its significance in econom-
ics, our literature review shows that criminologists have been slow to adopt this technique. This
resistance may stem from criminology’s historical roots in sociology and law rather than eco-
nomics, creating a methodological path dependency that has shaped the field’s analytical
approaches.

4. These 19 studies include 20 time-series analysis techniques (see Figure 2).

. Aebi et al. (2019a, 2019b).
6. Our finding contradicts Hooks et al.’s (2004) research on the prison industry, which found no
evidence that prison expansion stimulated economic growth and in some contexts even pro-

W

duced negative economic effects. This contradiction could be attributed to different national
contexts (United States in Hooks et al.’s study versus France in ours) or to methodological dif-
ferences. Hooks et al. employed county-level panel data with fixed-effects models, whereas our
analysis uses national time-series data with Toda-Yamamoto causality tests. This discrepancy
highlights how both contextual factors and methodological choices can influence findings
regarding the economy-imprisonment relationship, suggesting that cross-national comparative
studies using consistent methodological approaches might help resolve these apparent
contradictions.

7. Among the 47 longitudinal studies reviewed, 60% (28 articles) rely on methods other than
time-series analysis techniques to understand relationships across time. Our systematic analysis
identified 22 different techniques used to address this relationship, with more than half of the
publications (53%, n=25) reporting multiple analysis techniques. Pearson’s correlation
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coefficient and OLS regression are the most frequently reported (n=9 each), followed by GLS
and multiple regression (n=6 each), ARIMA and MLE (n=5 each).

8. Studies using techniques not specifically designed for time-series analysis are more likely to
report statistically significant relationships between economic conditions and imprisonment
(82% or 23 out of 28) compared to those using time-series-specific techniques (68% or 13
out of 19). Conversely, the percentage of studies finding no significant relationship increases
from 11% to 16% when using appropriate time-series methods, with mixed results also increas-
ing from 7% to 16%. Our France case study (1960-2019) illustrates this methodological diver-
gence: correlation analysis found strong relationships between all economic indicators and
imprisonment, while time-series-specific techniques revealed far more limited connections.

9. Only four of the 47 studies employed cointegration analysis despite its recognition as a signifi-
cant innovation in time-series analysis (Lin and Brannigan, 2003).

10. This mismatch between theory and method is not unique to the political economy of punish-
ment. Similar methodological critiques have emerged in other areas of criminology, particu-
larly developmental criminology (Nagin and Tremblay, 2005) and econometric studies of
deterrence (Durlauf and Nagin, 2011). This pattern suggests a broader challenge in crimino-
logical research: as theoretical models become more sophisticated, methodological approaches
often lag behind.

11. In this sense, Clark and Herbolsheimer (2021) found that economic growth increases impris-
onment rates in low-income countries but reduces them in affluent nations. While their study
used random effects models rather than time-series-specific methods, their finding of opposite
directional effects suggests that baseline economic conditions could fundamentally alter the
economy-imprisonment relationship.

12. This position builds upon a longstanding tradition in philosophy of social science that views the-
ory and method as inherently intertwined rather than separate domains (Abbott, 2004). The his-
tory of criminology suggests that methodological developments—from longitudinal studies to
hierarchical modeling to, potentially, cointegration analysis—create new possibilities for theoret-
ical insight by revealing patterns previously obscured by methodological limitations.

13. Although 15 countries are mentioned in the original article, only 14 are presented, those are:
Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Netherlands,
New Zealand, Norway, Sweden, United Kingdom, and United States.

14. Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Great Britain,
Ireland, Italy, Netherlands, Norway, Sweden, Switzerland, and United States.

15. Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Netherlands, New
Zealand, Norway, Sweden, United Kingdom, and United States.
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