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ABSTRACT

The market for heroin is modelled as
a simple Cournot game between two
players, one of whom is dominant,
and where information concerning
police activities is asymmetric. It is
shown that under these conditions
the dominant player has a unilateral
incentive to encourage increased
harassment of the other player.
Within this framework, a policy of
increased seller harassment reduces
heroin consumption in the current
period. However, if the policy is only
temporary, then the long-term results
could include an increase in the
consumption of heroin if the
dominant player employs its
enhanced capacity for future heroin
marketing and police-corrupting
activities.



1. Introduction

The current New South Wales state election campaign has once
again highlighted the apparent abhorrence with which, according
to the politicians, the public at large views commercial traffickers
of 'hard' drugs such as heroin. The opposition leader has pledged
that his party, if elected to government, will define such
trafficking activities, along with other crimes such as murder, as
‘horrific' crimes, punishable by up to life imprisonment. This
current pre-occupation with heroin-seller harassment is simply a
continuation of the predominant emphasis which Australian
heroin-control policy has had since heroin was first declared a
prohibited substance in Australia in the 1950s. Not surprisingly,
Australian law-enforcement officials have not been the only ones
to target heroin suppliers more intensely than consumers. It seems
that at least the United States and Britain have followed similar
enforcement policies (for a more detailed discussion of the history
of Australian, United States and British heroin law enforcement
policy see Neri 1990, chapter 1).

According to Becker (1968), the gains from collusion in an
illicit industry such as that for heroin are, ceteris paribus, greater
the smaller the costs of enforcing the collusive agreement (p. 206).
Applying Becker's model to the heroin industry, Eatherly (1974,
p. 213) argues that enforcement policies directed against sellers
furnish colluding sellers with a cheap means of enforcing collusion
and of preventing entry into the industry.

One way to view police policies of harassing sellers is as
establishing a nonpecuniary ‘licence fee'. Those who are
relatively efficient in converting arrest and other harassment into
pecuniary terms will '‘pay the fee' and sell; others will be barred
from the trade. The sellers who succeed have an interest in
enforcement of the law to prevent entry by others (p. 213, italics

mine).



The objective of this paper is to present a simple model of a
heroin industry in which increased seller harassment results in
increased profits for the dominant firm or cartel. The market is
modelled as a Cournot duopoly with one player being dominant
in the sense of having the greater market share and inside
information on future enforcement activities. With such
asymmetries, the dominant player has a unilateral incentive to
encourage increased harassment of the other entrant.

Within this framework, a policy of increased seller harassment
reduces heroin consumption in the current period and, if
permanent in the sense of Becker (1988), could also do so in the
long run. However, if the policy is only temporary then the long-
term results could include an increase in the consumption of
heroin if the dominant player employs its enhanced capacity for
future heroin marketing and police-corrupting activities.

2. The Model

Suppose that a heroin market is supplied by two players who
behave as Cournot duopolists. That is, each forecasts the other's
output and then selects its own profit-maximising level of output.
For the sake of simplicity assume that neither player consumes
heroin, each takes existing levels of law enforcement activity as
given and that player 1 supplies x, whilst player 2 supplies y.
Law-enforcement activities increase the risks associated with the
supply of heroin and result in a per-unit harassment premium of
hi for player 1 and h2 for player 2 over and above importation
and distribution costs. Player 1 is assumed to be dominant with
inside access to police information such that x>y and h2>hi.
Player 1 aims to maximise its profits n where:

rc(x,y,hi) = xp(x+y)-c(x)-hix (1)



and c is the per unit variable cost of player 1 and p the per unit
price of heroin. Fixed costs are ignored for the sake of simplicity.
The first-order condition for profit maximisation is:

nx = xp'+p-cx-hi =0 (2)
while the second-order condition is:

AxX = XP"+2p'~cxx<0 3)
Derivatives are denoted by subscripts except for price whose

derivative is denoted p".
Player 2 also aims to maximise its profits n* where

re*(x,y,h2) = yp(x+y)-c*(y)-h2y (4)

and c* is the per unit variable cost of firm 2. The first and second
order conditions respectively are:

n*y = yp'+p-c*y-h2=20 (5)
N*yy - yp'+2p'-ciyy <0 (6)

The following conditions are also assumed to hold:
Xy = xp"+p' <0 and Ttyx =yp"+p' <0 (7)
Txx nxy and Kryy < 7t*yX (8)
Conditions (7) state that own marginal profits fall with an
increase in the output of the other player as market price falls.

Conditions (8) state that own output effects on marginal profit
dominate cross output effects. These conditions imply the



following:

D = KxxK*yy ~KxyK*yx >0 (9)

Equations (2) and (5) are reaction functions for players 1 and
2 respectively. Given an output level for player 2, player 1 will
maximise profits by setting its output level according to equation
(2). Similarly, given an output level for player 1, player 2 will
maximise profits by setting its output level according to equation
(5). The simultaneous solution to equations (2) and (5) is the
Nash equilibrium.

We are interested in the effects of increased seller harassment
in the next period. It is likely that such a change would result in a
higher harassment premium and thus a higher market price for
heroin. Now suppose that player 1 can, via inside information,
entirely shield itself from the increased harassment whilst player
2 can not. Thus dhi =0 whereas dh2 > 0.

Totally differentiating (2) and (5) we get the following:

7txx dx+rcXy dy+7txhi dhi =0 (10)

Tyx dx+n"yy dy +7tlyh2 dh2 = 0 (11)

Since dhi = 0 and 7ij*yh2 = "1 we may rewrite these equations in
matrix form and use Cramer's rule to solve yielding:

dx/dh2 = -7txy/D >0 (12)
dy/dh2 =rxx/D <0 (13)
dp/dh2 = p'(dx/dh2 + dy/dh2) >0 (14)

That is, increased seller harassment with asymmetric effects



results in an increase in the output of the dominant player, a
reduction in the output of the other player and an increase in the
per unit market price of heroin. It follows that industry output
falls as follows:

dx/dh2 + dy/dh2 = (XX - nxy)/D <0 (15)

Also of interest are the effects on player profits. These are
determined as follows:

dn/dh2 = (xp'7i:xx)/D >0 (16)

dn*/dh2 = -(yp'Jtxy)/D-y <0 (17)

In other words, the profits of the dominant player increase whilst
those of the other player decrease. Industry profits in total
decrease as follows:

d;t/dh2 + d7C*/dh2 = (xp'7iXx myp,&Xy)/D -y <0 (18)

In summary then, a one-period increase in heroin-seller
harassment which has asymmetric effects on the two suppliers
increases the market price of heroin, reduces its consumption and
industry profits as a whole. What is surprising, perhaps, is that
within this overall result the dominant player enjoys increased
profitability and thus has a unilateral incentive to encourage
periodic police crackdowns on its rivals.

3. Concluding Comments

The model presented above is highly simplified. It is unlikely that
a heroin market is inhabited by only two players and even more
unlikely that increased seller-harassment effects accrue to one



player only. Despite these and other limitations, the model seems
to imply an often observed characteristic of such illicit markets,
that is, the incentive which exists for police corruption. The
increased profits accruing to the dominant player may allow it to
undertake more effective future marketing strategies such as
offering free samples to potential consumers in discos etc. It
seems to be the case that such episodes of increased seller
harassment tend to be transient in nature, perhaps reflecting
political considerations at the time of an election.

This model also lends support to Eatherly's contention noted
above. With increased profits comes the potential for increased
corruption and official complicity in heroin-supplying activities.
Under these conditions, participating enforcement officials have a
significant incentive to maintain the status quo.

Indeed [the police] could simultaneously serve their social
mandate of reducing drug consumption and serve the interests of
the colluding sellers by preventing ... new entrants from competing

with established sellers (Eatherly 1974, p. 213).

The objective of this paper is not to argue for or against the
existing policy of prohibition as a means of controlling the social
costs of the consumption of heroin. Rather, it argues that where a
significant demand for some commodity exists, prohibition,
whilst restricting consumption, results in a more entrenched
industry with large profits for those involved. It seems
paradoxical that a policy designed to reduce, if not eliminate, the
consumption of heroin may in fact guarantee the long-term
survival of the industry.



REFERENCES

Becker, G. (1968), 'Crime and Punishment: An Economic Approach’,
Journal of Political Economy, vol. 76, pp. 168-217.

Becker G. and K. Murphy (1988), ‘A Theory of Rational Addiction’,
Journal of Political Economy, vol. 96, pp. 675-700.

Brander, J. and B. Spencer (1985), 'Export Subsidies and International
Market Share Rivalry', Journal of International Economics, vol. 18,
pp. 83-100.

Eatherly, B. (1974), 'Drug-Law Enforcement: Should We Arrest
Pushers or Users?', Journal of Political Economy, vol. 82, pp. 210-14.

Neri, F. (1990), 'The Relationship Between Heroin Law Enforcement
and Heroin Consumption', unpublished B.Comm(Hons) thesis,

University of Wollongong.



90-1

90-2

90-3

90-4

90-5

90-6
90-7

90-8

90-9

90-10

90-11
90-12

90-13

90-14

91-1
91-2

PAPERS IN THE SERIES

C-H. Hanf and D.J. Thampapillai, Optimal Taxation Policies for a
Nonrenewable but Quasi-infinite Energy Resource: a Two-period
Framework.

C. Nyland, Sexual Difference and Industrial Relations Research.

J. Halevi, Employment, Investment and Structural Maturity.

A. Levy, Repudiation, Retaliation, and the Secondary Market Price of
Sovereign Debts.

A. Chaturvedi, V.H. Tran and G. Shukla, Performance of the Stein-rule
Estimators when the Disturbances are Misspecified as Homoscedastic.

C. Nyland, John Locke and the Social Position of Women.

E.J. Wilson, Exchange Rate Variability. A Case of Non-Linear Rational
Expectations.

E. Pol, Ray Scale Economies and Multiproduct Cost Functions.

V.H. Tran and A. Chaturvedi, Further Results on the Two-stage
Hierarchical Information (2 SHI) Estimators in the Linear Regression
Models.

A. Levy and T. Romm, Need Satisfaction Motivated Behaviour: Static and
Dynamic Aspects.

A.H. Vanags, A Marshallian Model of Share Tenancy

A. Levy, An Analysis of the Potential Externalities Affecting the
Borrowing Behaviour of Developing Countries.

Tran Van Hoa, System Estimation of Generalized Working Models: A
Semiparametric Approach.

A. Chatuverdi, Tran Van Hoa and R. Lai, Improved Estimation of the
Linear Regression Model with Autocorrelated Errors.

C. Nyland, Adam Smith, Stage Theory and the Status of Women.

A. Levy and T. Romm, Optimal Timing of Migration: Expected Returns
Risk Aversion and Assimilation Costs.

D.P. Chan and K.Y. Cheung, Covered Interest Arbitrage Under the Linked



91-9

91-10

91-11

91-12

92-1

92-2

92-3

Exchange Rate: Does it Exist? An Evidence from the Hong Kong Foreign
Exchange Market.

M. M. Metwally, Role of Advertising in Oligopolistic Markets: Theory &
Evidence.

A. Levy and T. Romm, The Consequences of Mutually Secured Debts: The
Case of Israeli Moshavim.

Tran Van Hoa, Fundamentals of a new Macro-Modelling. Approach:
With Application to Explaining and Forecasting Growth.

Boon-Chye Lee, A Sequential Bargaining Model of International Debt
Renegotiation.

A. Levy, K. Chowdhury, and E. Wilson, Are the External Debts of
Developing Countries A Symptom or a Cause of Economic Slowdown?
Amnon Levy, A Pareto Optimal Condition for Bankruptcy and the Role of
Variations in Aggregate Variables.

K. Y. Cheung, On Testing the Joint Hypothesis of Short Term Interest
Rate: A Single Extraction Approach.

Tran Van Hoa, How to Forecast Wage and Price Inflation with More
Accuracy: The Australian Experience: 1945/50 to 1988/89.

Amnon Levy, Unemployment and Feedback Approach to the Management
of Immigration by the Host Country.

Ann Hodgkinson, An Industry Policy Debate for the 1990s— What
Lessons from the USA?

Lino Briguglio, Tourism Policies, Environmental Preservation and
Sustainable Development on Small Islands: the Case of Malta.

Amnon Levy and Khorshed Chowdhury, An Integrative Analysis of
External Debt, Capital Accumulation and Production in Latin America,
Asia-Pacific and Sub-Saharan Africa.

Tran Van Hoa, Effects of Oil on Macroeconomic Activity in Developing

Countries: A Cointegration Analysis.



92-7

92-8

92-10

93-2

93-3
93-4

93-5

93-6

93-7

93-8

Amnon Levy, The Role of Repudiation and Trade and Credit Sanctions in
the Accumulation of Sovereign Debt, Production Capital and Reputation.
Kui Yin Cheung, On Testing the Hypothesis that Premium in US$/$A
Forward Exchange Rate is Constant: A Signal Extraction Approach
Khorshed Chowdhury, On Trade and Economic Growth: Further
Evidence

Charlie Harvie, Chris Nyland and Stuart Svensen, The Effects of
Protective Legislation on Occupational Segregation in the United States
and Australia.

Amnon Levy, Efficiency and Ecjiiity Considerations in Allocating
Renumerations Under Uncertainty: The Case of Australian Universities.
Amnon Levy, D.P. Chaudhri and Khorshed Chowdhury, The Effects of
Yield Variations, Price Expectations, Risk Aversion and Money Illusion
on Farm-land Allocation in Punjab.

Kui Yin Cheung and Lillian Cheung, The Relative Effectiveness of Fiscal
and Monetary Policy on Inflation and Unemployment: the Australian
Experience.

Daniel Po-ming Chan and Kui Yin Cheung, One-Way Arbitrage ivith
Transaction Costs: an Evidence from the Hong Kong Foreign Exchange
Market.

Amnon Levy, Rescheduling a Sovereign Debt: a Theoretical Analysis.
Charles Harvie and Tran Van Hoa, Terms of trade volatility and
macroeconomic adjustment in a resource exporting economy: the case of
Australia.

Amnon Levy and Khorshed Chowdhury, Intercountry Income Inequality:
World Levels And Decomposition Between And Within Developmental
Clusters And Regions.

Kyle Bruce and Chris Nyland, Scientific Management and Market
Stabilisation, 1914 - 1930.

Charles Harvie, Monetary Policy Effects in the Short and Long Run under
Alternative Wealth Assumptions.

Amnon Levy, Rescheduling a Sovereign Debt: Expected Repayment, Risk

and Time Preference.



93-9

93-1'

93-11

94-1

94-2

94-3
94-4

95-1

95-2
95-3

Amnon Levy and Khorshed Chowdhury, Intercountry Income Inequality
1960-1990: World Levels and Decomposition Between and Within
Geographical Clusters and Regions.

Darren McKay, An Input/Output Analysis of Overseas Students
Studying at Australian Universities.

Darren McKay and Donald E. Lewis, Expenditures by International
University Students.

Ann Hodgkinson, Dew on the Wires: the Australian Telecommunications
Industry’s Response to the Global Market Place—A Case Study in
Corporate Organisational Change.

Amnon Levy, Continuation and Liquidation Timing: A Pareto Optimal
Approach.

Chris Nyland, Beatrice Webb as Feminist.

Tony Webber, Some Popular Misconceptions about Small Country Pass-
Through.

Lillian Cheung, Khorshed Chowdhury, Charles Harvie & Amnon Levy,
Interindustry Linkages and Business Bankruptcy Rates: Evidence from
Australia, 1973-1991.

Frank Neri, Heroin Prohibition and the Incentive for Collusion.

Amnon Levy, Repudiation, Retaliation and the Secondary Market Price of

Sovereign Debts.



WORKING PAPER 95-2

Coordinated by Dr C. Harvie and Dr M.M. Metwally
Working Paper Producation and Administration: Robert Hood
University of Wollongong

Northfields Avenue, Wollongong, NSW 2522 AUSTRALIA
Phone: (042) 213 666

Fax: (042) 213 725



	Heroin prohibition and the incentive for collusion
	Recommended Citation

	tmp.1374620757.pdf.tCiSh

