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Abstract: Aims: With the increase of online shopping and cashless payment, (online) compulsive buying-shopping disorder (CBSD) has become 
an increasingly important field of research. However, little attention has been paid to its prevention. Our aim is to identify prevention programs 
for CBSD respectively to propose prevention approaches for CBSD based on the literature on (behavioral) addictions. Methodology: A review of 
the literature was conducted. Two databases were used. Studies should refer to the prevention of CBSD and describe prevention concepts to be 
screened. Results and discussion: The search did not reveal any prevention programs focusing on CBSD beyond preliminary work from over 
25 years ago. Potential content of prevention programs for CBSD based on prevention approaches for other behavioral addictions and risk fac-
tors of CBSD was outlined. For universal prevention, psychoeducation should reach (university) students and apprentices. Selective prevention 
should include social norms interventions, psychoeducation and low-threshold interventions. Indicated prevention should comprise group set-
tings with several sessions. Self-observation, managing finances, procrastination, emotion regulation should be covered. Counselors at e. g., 
universities should be educated about CBSD. Referral to treatment should be considered for persons at-risk for CBSD. Conclusions: These sug-
gested preventive offers should be further concretized and empirically evaluated. 
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Präventionsprogramme für die zwanghafte Kauf-Shopping-Störung

Zusammenfassung: Hintergrund und Ziel: Mit der Zunahme von Online Shopping sowie bargeldlosen und Online-Zahlungssystemen ist die 
zwanghafte (Online-) Kauf-Shopping-Störung (im englischsprachigen Artikel als CBSD bezeichnet) ein zunehmend relevanteres Forschungs-
feld geworden. Trotzdem wurde der Prävention dieser Störung bislang wenig Aufmerksamkeit gewidmet. Das Ziel dieser Arbeit ist es, Präventi-
onsprogramme für die zwanghafte Kauf-Shopping-Störung zu identifizieren. Falls keine Präventionsprogramme existieren, sollen Präventions-
ansätze basierend auf der Literatur zu (Verhaltens-)Süchten abgeleitet werden. Methoden: Es wurde ein Überblick über die Literatur erstellt. 
Zwei Datenbanken wurden genutzt und Artikel sollten sich auf die Prävention der zwanghaften Kauf-Shopping-Störung beziehen und Präven-
tionskonzepte beschreiben, um gescreent zu werden. Ergebnisse und Diskussion: Die Suche ergab über Vorarbeiten von vor über 25 Jahren hin-
aus keine Präventionsprogramme, die auf die zwanghafte Kauf-Shopping-Störung fokussieren. Daher wurden potenzielle Inhalte für Präventi-
onskonzepte basierend auf Präventionsprogrammen anderer Verhaltenssüchte und Risikofaktoren der zwanghaften Kauf-Shopping-Störung 
skizziert. Auf der Ebene der universellen Prävention sollten psychoedukative Angebote bei Schüler_innen, Studierenden und Auszubildenden 
eingesetzt werden. Selektive Prävention sollte „Soziale Normen“-Interventionen, Psychoedukation und niederschwellige Interventionen um-
fassen. Indizierte Prävention könnte komplexere Präventionsansätze erfordern, die auf Gruppenangebote in mehreren Sitzungen zurückgrei-
fen. Es sollten u. a. Selbstbeobachtung, finanzbezogenes Wissen, finanzielle Entscheidungsfindung, Prokrastination, materielle Werteorientie-
rung und weitere Aspekte behandelt werden. Mitarbeitende von Beratungsstellen an (Berufs-)Schulen und Hochschulen sowie von 
Suchtberatungsstellen sollten über die zwanghafte Kauf-Shopping-Störung geschult werden. Eine Weitervermittlung in psychotherapeutische 
Behandlung sollte für Personen mit riskantem Kaufverhalten erwogen werden. Schlussfolgerung: Diese Präventionsansätze sollten weiter kon-
kretisiert und empirisch evaluiert werden. 
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Introduction

Compulsive buying-shopping disorder (CBSD) is charac-
terized by excessive buying/shopping, loss of control de-
spite negative consequences, inadequate use of bought 
products and strong mental preoccupations with buying/
shopping (Müller, Laskowski, Trotzke et al., 2021). Recent 
research rather points towards a conceptualization of 
CBSD as behavioral addiction (Brand, 2022; Kyrios et al., 
2018; Mestre-Bach et al., 2017; Müller et al., 2019; Thomas 
et al., 2023) although also conceptualizations of CBSD as 
obsessive-compulsive disorder (e. g., Black et al., 2001, 
2007) or impulse-control disorder (e. g., Dell’Osso et al., 
2008) exist. CBSD is estimated to affect about 5 % of the 
general population (Maraz et al., 2016), leads to clinically 
relevant distress, impairments in important areas of func-
tioning, enormous societal and individual costs and poten-
tially high debts (Achtziger et al., 2015; Zhang et al., 2017). 
From clinical psychological and public health perspective, 
these adverse effects of CBSD should be prevented or 
minimized. 

Given the simplicity and permanent accessibility of on-
line shopping, online CBSD has gained attention (Müller 
et al., 2022). It still needs to be resolved if online CBSD 
represents an online subtype of CBSD or a standalone spe-
cific internet-use disorder (Müller, Laskowski, Wegmann 
et al., 2021). Online spending has been favored by elec-
tronic payments which bear the risk of losing track of fi-
nances and facilitate overspending (Lo  & Harvey, 2011; 
Pham et al., 2012). Also, ‘buy now, pay later’ options can 
foster indebtedness, especially in patients with CBSD. It 
seems plausible that the specifics of online shopping (e-
marketing, social commerce) and the convergence of so-
cial networks and shopping platforms contribute to the 
high prevalence of CBSD, calling for the development of 
prevention approaches. 

The aim of this study was to identify prevention pro-
grams for CBSD. As few or no prevention programs for 
CBSD were expected to be found, the aim was further to 
outline potential content of prevention programs and to 
identify potential target groups.

Methods

Search of the Literature to Identify Existing 
CBSD Prevention Approaches

A narrative review of the literature was conducted. Articles 
should refer to CBSD (or a synonym, e. g., shopping addic-
tion, compulsive buying, oniomania, pathological buying, 
problematic shopping) and prevention in the title or the 

abstract. There were no restrictions regarding year of pub-
lication. Articles in English or German were considered. 
Search engines were PubMed and Scopus. Articles were 
considered to be relevant if they described prevention pro-
grams for CBSD. In case, the work identified by the litera-
ture search referred to another source in which prevention 
content was described, this source was considered as well.

Identification of Content and Target Groups 
for CBSD Prevention Measures

As mentioned above, another aim was to identify content 
and target groups for CBSD prevention measures. This 
was carried out based on the literature on CBSD and its 
risk factors (as indicated by CBSD-risk, CBSD-r). Other 
prevention components are based on clinical research/
clinical trials regarding CBSD (as indicated by CBSD-clin-
ical, CBSD-c). Furthermore, the literature on behavioral 
addictions in general was used to identify content of estab-
lished prevention measures for other behavioral addic-
tions (as indicated by BA) and internet-use disorders (as 
indicated by IUD) that might be useful for CBSD as well. 
Also, the literature on substance use disorders has been 
considered as a source of prevention approaches that 
could be applied to CBSD (as indicated by SUD). Clinical 
expertise and findings from clinical research also repre-
sented another source to derive prevention content and 
target groups (as indicated by clinical knowledge, CK). 

Results

State of The Literature on The  
Prevention of CBSD 

The search did not reveal any prevention programs focus-
ing on CBSD beyond preliminary work from over 25 years 
ago (Lange, 1999) in which a prevention program that fo-
cused on self-esteem is described. This work and subse-
quent work from Lange (2005) refers to both the impor-
tance of self-esteem and materialism as potential factors 
leading to or facilitating the development of CBSD. The 
overall lack of prevention approaches for CBSD mirrors 
the need for prevention concepts in this field that has 
been emphasized in the literature (e. g., Müller et al., 
2023). In the following, potential target groups and con-
tent for prevention approaches will be outlined. Research 
indicates that risk factors of CBSD and proven compo-
nents of prevention strategies of other behavioral addic-
tions (Vondráčková & Gabrhelík, 2016) and internet-use 
disorders should be considered. 
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Specific Target Groups 

The first manifestation of CBSD usually occurs in adoles-
cence (Black, 2001), the third (Lejoyeux  & Weinstein, 
2010) or fourth life decade (Granero et al., 2016). Symp-
tom severity of CBSD (Dittmar, 2005a) and risky buying 
behavior (Augsburger et al., 2020) is more pronounced 
among younger persons. The prevalence of CBSD is esti-
mated to be higher in university students than in the gen-
eral population (Maraz et al., 2016). This may be due to an 
ongoing identity building process, good access to electron-
ic payments, rather little financial knowledge, present-ori-
ented time perspective and being only partly responsible 
for debts generated (Brougham et al., 2011; Unger et al., 
2014). Furthermore, problematic buying behavior was 
placed in the context of higher levels of perceived school 
stress (Roberts & Roberts, 2012). Also, apprentices, train-
ees and other young employees often earn a rather low 
start salary so that they might also be at an increased risk 
of developing CBSD (Koran et al., 2006). For these groups, 
a particular need for prevention arises. 

Approaches for Prevention Programs

The proposed prevention approaches are based on risk fac-
tors of CBSD (as indicated by CBSD-r), clinical expertise 
(as indicated by CK) and clinical research/clinical trials 
regarding CBSD (as indicated by CBSD-c). Furthermore, 
the literature on prevention programs on behavioral addic-
tions (as indicated by BA) represents another source for 
CBSD prevention approaches as we consider CBSD a be-
havioral addiction (see above). Behavioral addictions such 
as CBSD also share features with substance use disorders 
so that some concepts originating from the substance use 
disorder research have been referred to (as indicated by 
SUD) (Brand, 2022). As it is yet to clarify if online CBSD 
represents an online subtype of CBSD or a standalone in-
ternet-use disorder (see above) we have also included the 
literature regarding internet-use disorders (IUD) to derive 
modules for (online) CBSD prevention programs. Al-
though concrete evidence comparing in-store CBSD and 
online CBSD is lacking, it is hypothesized that there can be 
many shared aspects such as overspending, debts, im-
paired control over purchasing etc. and thus in-store CBSD 
prevention approaches might, at least partly, be used for 
online CBSD as well.

Universal Prevention
Universal prevention attempts to address the general pop-
ulation (e. g., Manjunatha et al., 2011). Universal preven-
tion for CBSD should rely on psychoeducational approach-
es (see Figure 1) and might be implemented e. g., into 

school by programs comparable to dental check-ups at 
school and should comprise the following content. 

Psychoeducational Approaches
For universal prevention, psychoeducational offers could 
be implemented to provide an overview of CBSD and its 
negative consequences. Also, the risks of cashless pay-
ment, ‘buy now, pay later’ options and convergence of 
shopping applications with social networks could be cov-
ered. Consequences of non-compliance with payment 
deadlines (e. g., debt collection, legal proceedings) could 
be emphasized. Information material such as flyers, or ma-
terial for educative purposes regarding debts and non-
compliance with payment deadlines is frequently used at 
debt counselling centers or e. g., YoungCaritas in Germa-
ny/Switzerland. Information material regarding excessive 
use of the internet or digital media (which might partly 
apply for online CBSD as well) can be derived from Bun-
deszentrale für gesundheitliche Aufklärung (BZgA, Ger-
many: e. g., “ins Netz gehen”) or klicksafe. Furthermore, 
persuasion knowledge, persuasive mechanisms in adver-
tisements, social commerce (Mikołajczak-Degrauwe  & 
Brengman, 2014) and materialistic value orientation 
(MVO), a known risk factor of CBSD (e. g., Dittmar et al., 
2005b), could be integrated. Psychoeducation can be con-
ducted video-based to reach a wide audience and limit 
costs and efforts (Turel et al., 2015). Furthermore, parents 
of minors could also be asked to participate (Bender et al., 
2020), as they often place online orders for their children. 
Reports of persons suffering from CBSD (Sohn  & Choi, 
2014) and persons working with affected individuals (e. g., 
lawyers, psychotherapists) might refine psychoeducation.

Selective Prevention
Selective prevention is to reach persons e. g., from a high-
risk group that have not yet shown symptoms of a disease 
or disorder (e. g., Manjunatha et al., 2011). In the context 
of CBSD, high-risk groups might be the groups in which an 
elevated prevalence estimate has been reported such as 
(university) students, apprentices or trainees (see above). 
Interventions in selective prevention might comprise psy-
choeducational approaches combined with low threshold 
advice and social norms interventions (see Figure 1). 

Psychoeducational Approaches
Psychoeducational approaches in selective prevention 
could also use the above-mentioned content and could be 
particularly addressed to persons who regularly engage in 
online shopping. Psychoeducation could be accompanied 
by low threshold advice e. g., to keep a (digital) household 
diary with entries and expenditures, a purchasing record 
(products, and total expenditures) and to use the “24-hours 
rule” (reserve purchase for 24 hours and only buy if still 
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considered necessary; Müller, Laskowski et al., 2020) to 
further strengthen self-observation and prevent impulsive 
purchases.

Social Norms Intervention
Social comparison processes and the need to belong 
seem to play a role in the development of MVO, a risk fac-
tor for CBSD (Islam et al., 2018). Also, overall social influ-
ences appear to be positively related with CBSD (Roberts, 
2000). It is still discussed if excessive buying is an inten-
tion to act out need to belong or to enhance social status 
(Roberts, 2000) as shown by findings regarding online 
CBSD, social comparison and social networks use (Pahl-
evan Sharif et al., 2022; Zheng et al., 2020). The results 
concerning social influences and CBSD are mixed and 
need concretization (Khorrami et al., 2015; Kwak et al., 
2006). However, one can assume that purchasing activi-
ties of persons with problematic buying behavior are re-
lated with social processes. Social norms and social influ-
ences could be used to counteract this behavior: Previous 
research showed that the influence of a sense of belong-
ing in a virtual community affects normative conformity 
which has a negative impact on problematic buying be-
havior (Lee & Park, 2008). Virtual communities remind 
consumers of social norms and might thus possess pre-
ventive potential.

Figure 1.  Overview of prevention approaches in the field of compulsive buying-shopping disorder by level of prevention. CBSD = compulsive buy-
ing-shopping disorder.

Social norms interventions (SNI) utilize comparable 
mechanisms and could also be a potential prevention ap-
proach for problematic buying behavior. SNI build upon a 
misperception of potentially harmful behaviors among 
their peers (e. g., female university students), in which a 
subgroup overestimates the behavior of their peers 
(Berkowitz, 2005). This overestimation contributes to an 
above-average behavior (e. g., alcohol use) by the individ-
ual who misperceived peer norms (Berkowitz, 2005). The 
SNI intends to correct this misperception by providing the 
actual norm and thus the feedback that the peer norm is 
lower than assumed (Perkins et al., 2010). Consequently, 
a correction of the perceived norm should occur (i. e., ap-
proximation to the actual norm) (Perkins et al., 2010). 
This should be followed by a change in behavior in the 
sense of a reduction of the previously above-average be-
havior. SNI have been employed in many public health 
and health psychological contexts (e. g., alcohol and THC 
use, Foxcroft et al., 2015; Pischke et al., 2021). Foxcroft et 
al. (2015) argued that SNI might only cause small effects 
regarding the reduction of alcohol consumption. Howev-
er, a previous work of this working group described cer-
tain SNI as generally effective (Moreira et al., 2009). Also, 
the Foxcroft et al. (2015) review has now been published 
almost 10  years ago and thus does not capture more re-
cent evidence in favor of the effectiveness of SNI (e. g., 
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Pischke et al., 2021; Vallentin-Holbech et al., 2018; Wolter 
et al., 2021). SNI might also be considered effective if 
small effect sizes are derived as small effect sizes might 
produce an important preventive benefit at large scale 
(e. g., at population level, cf. “prevention paradox”; Dot-
son et al., 2015, p. 11). Still, to increase their effectiveness, 
they could be included into a prevention system in which 
several components of prevention are combined rather 
than carrying SNI out as a standalone intervention (Fox-
croft et al., 2015). SNI can be conducted cost-effectively 
via email or online (Wolter et al., 2021). SNI have not yet 
found their way into prevention research regarding CBSD 
although progress is being made in other behavioral ad-
dictions such as gambling disorder (Arden-Close et al., 
2023; Neighbors et al., 2015).

A SNI that focuses on risky or problematic buying be-
havior can be performed using the following procedure as 
an online intervention e. g., for students (procedure analo-
gous to Lesener et al., 2022):
1.	 Recording own buying behavior, e. g., via frequency of pur-

chases: ‘How often do you buy something [online]?’
2.	Recording perceived norms of peers’ buying behavior, e. g., 

‘How often do you think the average male student your 
age buys something [online]?’

3.	 Feedback of own buying behavior, perceived and actual 
norm of peers’ buying behavior, e. g., ‘You stated that you 
buy something [online] three times a week. You guessed 
that an average male student your age buys something 
[online] about four times a week. In fact, an average 
male student your age buys something [online] about 
once a week.’

4.	Re-recording own buying behavior and perceived norms of 
peers’ buying behavior, Analogous to 1. and 2. 

Steps 1 and 2 could take place at a first time point, step 3 at 
a second and step 4 at a third time point (analogous to 
Lesener et al., 2022). The interval between the second 
and third time point should be chosen in such a way that a 
norm correction and a change in behavior (measured 
with a difference value of the two time points) can oc-
cur. A successful intervention should reduce mispercep-
tion of the norm and lead to a more appropriate buying 
behavior.

Indicated Prevention
Indicated prevention is often more costly than universal 
or selective prevention and is directed towards persons 
that show initial symptoms in the sense of an early inter-
vention (e. g., Stockings et al., 2016). Persons that devel-
oped CBSD symptoms rather recently or that buy too 
much (online) should be screened by use of question-
naires and should receive a combined prevention ap-
proach as follows (see Figure 1).

Screening Procedure to Identify Persons with Risky 
Buying Behavior
Many questionnaires used to identify persons with CBSD 
do not properly assess diagnostic criteria for CBSD (e. g., 
as proposed by Müller, Laskowski, Trotzke et al., 2021), as 
they contain outdated items or are not (sufficiently) vali-
dated in clinical samples (Maraz et al., 2015). The Patho-
logical Buying Screener (PBS) is a clinically validated 13-
item screening tool for CBSD applying a cut-off value of 29 
for pathological use (Müller, Trotzke et al., 2021; Müller et 
al., 2015). The PBS threshold has high sensitivity and spec-
ificity (Müller, Trotzke et al., 2021). PBS values below the 
cutoff can be used to identify risky buying behavior. Com-
plementing regular health monitoring at universities by 
the PBS represents a beneficial way to identify university 
students that would benefit from indicated prevention. 

Group Counseling Offers with Combined Preventive 
Offer
Offers with group counseling should comprise several ses-
sions in which, among others, the risk factors of CBSD 
should be addressed. Specifically, the following modules 
should be included:
•	 Psychoeducational approaches (see above): have proven 

effective in patients with CBSD and in indicated preven-
tion of gaming disorder/internet addiction (Lindenberg 
et al., 2022; Nicoli de Mattos et al., 2020). (IUD/BA, 
CBSD-c, CK) 

•	 Self-observation with buying protocols, tracking usage 
time of online shopping applications (Benson et al., 
2014; King & Delfabbro, 2017) and behavioral analysis. 
(IUD/BA, CBSD-c, CK)

•	 MVO should be addressed (Mestre-Bach et al., 2017; 
Lange, 2005) in early age because MVO is part of con-
temporary consumer society (Dittmar, 2005a). Expec-
tations regarding products/buying could be subjected to 
a “reality check“ (Dittmar, 2005a). Previous interven-
tions for MVO relied on emotional intelligence trainings 
(Lekavičienė et al., 2022) or strengthening/integration 
of self-transcendence and intrinsic goal orientation into 
daily life (Parker et al., 2020). The effectiveness of these 
approaches needs further evaluation. (CBSD-r, CK)

•	 Self-esteem has been identified as an important risk fac-
tor for the development of CBSD (Biolcati, 2017; Adam-
czyk, 2024) and has already been used as mechanism of 
interest in a prevention study in CBSD (Lange, 1999, 
2005). Interventions might comprise sources of self-es-
teem (internal vs. external sources), analysis of the sta-
tus quo regarding self-esteem and understanding how 
CBSD functions as maladaptive strategy attempting to 
overcome low self-esteem, further resource-oriented 
interventions to strengthen internal sources of self-es-
teem, questioning and restructuring biased negative 
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self-related thoughts and promoting a balanced view 
with positive and negative aspects about oneself and 
ideally self-acceptance (Fennell, 2016; Horrell et al., 
2014; Kolubinski et al., 2018). (CBSD-r, CK)

•	 Financial education and development of advantageous 
finance-related structures and behaviors (Alemis & Yap, 
2013; Pham et al., 2012) include education regarding 
CBSD-related mechanisms of cash and cashless pay-
ments, use of ‘buy now, pay later’ options, sequence of 
purchase decisions, raising of credits, implementing 
constraints for impulsive purchases (e. g., limiting credit 
cards, reducing mobile and cashless payments) and sav-
ing strategies (e. g., transferring part of monthly entries 
to another bank account). (CBSD-r, CK)

•	 Procrastination, a predictor of internet addiction (Lardi-
noix et al., 2023) and social networks-use disorder (Mül-
ler, Wegmann et al., 2020; Suárez-Perdomo et al., 2022) 
which is closely linked to (online) CBSD (e. g., Pahlevan 
Sharif et al., 2022; Zheng et al., 2020), could be ad-
dressed by behavioral modification (Lindenberg et al., 
2022). Clinical experience also emphasizes a link be-
tween procrastination and behavioral addictions/inter-
net-use disorders (Hofstedt et al., 2023) and potentially 
also online CBSD. (IUD, CK) 

•	 Impulsive and automatic cognitions, affects and behaviors, 
e. g., by working memory trainings (Gladwin et al., 2017) 
with the aim to strengthen control abilities over problem 
behaviors (Wiers et al., 2013) or cognitive bias modifica-
tion tasks (Kakoschke et al., 2017; Snippe et al., 2019) 
with the aim of a reduction of biased cognitive process-
ing (Wiers et al., 2013). The first category of trainings 
rather strengthens the reflective part (Wiers et al., 2013) 
whereas the second category of trainings rather tackles 
the impulsive/automatic aspect (Wiers et al., 2013) of 
CBSD as suggested by the reflective-impulsive model 
(Deutsch & Strack, 2020). (SUD)

•	 Further modules, if indicated: 
	− Stress management (Otero-López et al., 2021; Villar-

defrancos & Otero-López, 2016). (based on CBSD re-
search although it is yet to be resolved if stress is an 
antecedent or a consequence of CBSD or both, 
Thomas et al., 2024)

	− Emotion regulation strategies (Otero-López et al., 
2021; Lindenberg et al., 2022). (BA/IUD and CBSD 
research)

	− Strengthening person-related factors (e. g., sense of 
competence, discipline, self-efficacy; Otero-López et 
al., 2021). (CBSD-r/CBSD research-based)

Low-Threshold Counseling Services 
The specialized centers for addiction counseling and pre-
vention (Laskowski et al., 2021; Petersen et al., 2010) and 
psychological counseling centers e. g., at universities, are 

the first point of contact for mental disorders and psycho-
social problems of (university) students or apprentices. 
They offer initial assessment, referral to therapeutic ser-
vices and are increasingly frequented by university stu-
dents (Hofmann et al., 2017). Counselors should be par-
ticularly trained with regard to CBSD and should obtain 
information material for persons at risk for CBSD. The aim 
should be to refer them to treatment earlier, as patients 
often do not seek treatment until years later (Müller et al., 
2008). Persons at risk for CBSD should be provided with 
contact information of psychotherapists/psychiatrists and, 
if necessary, inpatient treatment options. Currently, at 
least in Germany, there is no registry of therapists or units 
that are specialized in the treatment of CBSD (for an over-
view of German inpatient treatment options: Müller, Mey-
er et al., 2020). An inclusion of CBSD into the classifica-
tion systems of mental disorders and consequently an 
inclusion into training programs of psychotherapists in 
training would even more strongly ameliorate the clinical 
care of persons with CBSD.

Conclusions

To date and to our knowledge, there are no prevention ap-
proaches for CBSD beyond preliminary work from over 
25 years ago. Given a high estimated prevalence of CBSD, 
particularly in young persons and many aggravating 
changes (e. g., online shopping, mobile payment, social 
commerce), there is an urgent need for specific prevention 
programs for CBSD. Universal prevention should create 
awareness for CBSD through psychoeducation. In selec-
tive and indicated prevention, persons with risky/prob-
lematic buying behavior should undergo social norms in-
tervention (selective prevention) and group counseling 
with several sessions covering psychoeducation, self-ob-
servation, behavioral analysis, management of finances 
and emotion regulation (indicated prevention). These 
starting points should be further concretized and then em-
pirically evaluated. 
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