
S N E  T E C H N I C A L  N O T E  

   SNE 26(3) – 9/2016 167 

A Model of ‘Breaking Bad’: 
An Economic Model of Drugs and Population 

Dynamics Predicts how the TV Series  
Feeds Back to the Drug Market 

Christiane Rössler,Magdalena Witzmann*,Thomas Schmickl 
*Department for Zoology, University of Graz, 8010 Graz, Austria; magdalena.witzmann@edu.uni-graz.at 
 

 
 
Abstract.  The discusssed stock&flow-model predicts 
population dynamics of Crystal Meth addicts related to 
the price development of drugs, the society and the 
market that is affected by the popularity of the TV series 
‘Breaking Bad’: The potential impact of the broadcasting 
of the TV series on the system is tested by using sudden 
(pulsed) changes of selected flows and rates to reveal 
sensitivity of selected variables: ‘Addicts’, ‘price 
relationship’, ‘dealers’ saturation’ and ‘Stock of Crystal 
Meth’. While consumption, purchase and production 
show strong responses to such perturbations, other 
variables like ‘getting_addicted’ and ‘weaning_off’ show 
only weak responses. These reactions to pulsed changes 
of model parameters are analysed and their significance 
is discussed. 

Introduction and Motivation of 
the Model Study 

I’ll continue to 
wonder about the long term effects of mainstreaming 
such a dangerous drug into popular culture’
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1 The Model 
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2 Model Equations  

 

 

 

 

3 Figures 

Figure 1: Excerpt of the stock&flow-model of drugs and population dynamics, showing the main structure of its system 
components:  
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Rectanglular boxes depict stocks, that are system components that model quantities that can only change through flows 

(double arrows) that bring quantities from sources (cloud symbols) into the system or via sinks (cloud symbols) out 
of the system. The whole chain of sources, flows, stocks and sinks guarantees conservation of mass in the system. 
Thin singular arrows indicate positive or negative direct dependencies between system components, which can be 
either constants (greek letters) or variables (latin letters). For further details, see text. 

 

Figure 2: Results of sensitivity tested by a pulsed disturbance of model parameters: Each picture depicts the effect of the 
applied pulse distribution on the abscissa. a) The stock of Addicts, b) the variables Purchasing Price Relationship, c) 
the variable Dealer' Saturation of Crystal Meth, and d) the Stock of Crystal Meth are depicted on the ordinate. All values 
are in percent. For further details, see text. 

 

 

 
Figure 3: Parameter sweeps of the parameters weaning-off rate, distribution rate and price elasticity in the standard-model. 

We analysed how the stocks in our model react to different rates ranging from 0.0-1.0 (x-axis). The y-axis shows the 
observed data of Addicts, Non-addicted, Stock of Crystal Meth and Crystal Meth in Circulation at t=73. In the range of 
0.0 and 0.2 of the varied parameter the observed variables are most sensitive to changes. 
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4 Used Parameters 

Variable Initial value Unit Literature sources 

Actual growth 
rate (of non 
addicts)  

0.011668 1/Month 0.014/Year [14] 

Addiction rate  0.01 1/Month 0.012/Year [12] 

Basic purchasing 
rate  0.4 1/Month 50.000g/500.000 

Addicts/Week [12] 

Consumption 
rate  0.04 g/Person/

Month 

Daily 
requirement r 15mg 1/Person 15mg/Person/Day 

[15] 

Dealers’ capacity 
k 300 g [15] 

Distribution rate 
 0.5 1/Month Free parameter1 

Drug related 
death  0.00001 1/Month 0.000147 

Persons/Year [15] 

Intrinsic 
production rate 

 
0.8 1/Month 10 tons/Year [15] 

Normal death 
rate  0.000683 1/Month 0.0082/Year [14] 

Price elasticity a 1 dmnl 
0nly price 
relationship is 
sensitive 

Smuggled goods 
g 16000 g/Month 0.2 tons/Year [12] 

Weaning off rate 
 0.1 1/Month Free parameter1 

Table 1: Variables, initial values , units and literature 
sources used in the model. Data originates from 
the World Drug report 2014 [12], the United 
States Census Bureau [13] and Härtel-Petri and 
Haupt [14].  
1 model is highly sensitive in [0.0-0.2] and 
insensitive in [0.2-1] to those parameters. The 
parameter sweeps are depicted in Figure 3-5. 
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