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a  b  s  t  r  a  c  t

Non-compliance  with  regulation  can  be  a major  reason  for  policy  ineffectiveness.  Environmental  non-
compliance  can  cause  environmental  harm  and  undermine  the sustainability  of  resource  uses  through,
for  example,  overexploitation  of water  resources.  If  environmental  non-compliance  is  identified  as  an
issue,  it  is  important  to understand  why  it is  occurring  so  that  the causes  can  be effectively  addressed.
This  paper  reports  empirical  research  conducted  to identify  the  reasons  why  water  users in two  coastal
irrigation  areas  in  Queensland,  Australia,  may  be taking  water  in  excess  of license  conditions  and  thereby
committing  water  theft.  It  applied  the  Table-of-Eleven  (T11)  framework,  which  distinguishes  between
‘enforcement  dimensions’,  i.e.,  regulatory  aspects  meant  to  detect  and  deter  non-compliance,  and  ‘spon-
taneous  compliance’  dimensions.  The  research  involved  67 water  users  of  whom  24  participated  in focus
group discussions  and  43  in face-to-face  interviews.  The  research  findings  suggest  that  most  water  users
are compliant  with  water  rules  principally  because  of  strong  spontaneous  compliance,  which  is  chiefly
grounded  in the  belief  that  the  rules  are  required  to safeguard  a common  water  resource.  The  research
results  suggest,  however,  that  some  water  users  may  be  intentionally  taking  water  in excess  of  license
conditions  in  order  to  maximize  business  profitability.  Non-compliance  is underpinned  by perceived  low
probability  of  successful  prosecution  and  a comparatively  small  penalty  if  a breach  can  indeed  be  proven.
From  a water  management  perspective,  the  findings  highlight  the  critical  role  of  ongoing  education  and
communication  efforts  for maintaining  high  levels  of spontaneous  compliance.  Stronger  deterrents  may
be  needed  to  address  the intentional  unlawful  taking  of water  in the  given  context,  including  increasing
penalties  to  ensure  fines  result  in a  net  cost  to offenders  and  reduction  of  water  entitlements  of repeat
offenders.  Improvements  in  water  administrative  processes  can minimize  the  likelihood  of  offenders
escaping  a penalty.

© 2015  Elsevier  Ltd.  All  rights  reserved.

1. Introduction

Growing demand for renewable common-good natural
resources including fish stocks, unpolluted air and fresh water lead
to resource overexploitation and decline unless demand is curbed
by effective institutions, including environmental regulation.
Regulation is needed which creates de jure property rights and sets
out rules governing resource use (Dietz et al., 2003; Faure, 2012).
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While the existence of suitable rules1 constitutes a necessary
condition for sustainable management of common-pool natural
resources, the sufficient condition requires that resource users
generally comply with the rules (Dietz et al., 2003; Ostrom, 2009).
Both conditions also fundamentally underlie functioning markets
in environmental goods (Lockie, 2013).

1 The terms ‘rules’ and ‘rights’ are used as per Schlager and Ostrom (1992, p. 250).
Rules refer to the prescriptions that create authorizations. Rights are the product
of  rules and refer to particular actions that are authorized. A property right is the
authority to undertake particular actions related to a specific domain, e.g., the right
to withdraw water from a specified source. For every right an individual holds, rules
exist that authorise or require particular actions in exercising that property right,
e.g.,  the payment of a user charge.
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Water is a precious natural resource in Australia and many
other regions in the world, where growing populations and agri-
cultural and industrial development and natural environments
compete for water. Australia’s highly variable rainfall causes fre-
quent water shortages and government intervention is required
in many areas to reconcile the various demands for water. Natural
resource management, including water management, is prima facie
the responsibility of the states (Fisher, 2000). Under the Council of
Australian Governments’ National Water Initiative (COAG, 2004),
states have made commitments to achieving sustainable water
use in over-allocated or stressed water systems and introduced
water rights systems (Godden, 2005; McKay, 2005, 2011; McKay
and Marsden, 2009; Pigram, 2007). At the core of water manage-
ment are catchment-based water allocation plans, which define the
capacity of the hydrological system to supply water within ecologi-
cal and social constraints. Other key elements of plans are aggregate
caps on water extraction, private water rights, trade in water rights
where water rights have been separated from land title, and price
signals for water storage and delivery (COAG, 2004). Private water
rights take the form of a water license, which is an entitlement to
take water and is defined as a share of the aggregate cap. It is com-
monly expressed as volume of water in mega liters (ML) at 100%
(full) allocation. Allocations are a tool for dealing with variability
in the hydrology and reflect the percentage amount of the license,
which a water user is authorized to take in a given season or year.

Unauthorized (or unlawful) taking of surface or groundwater,
i.e., taking water in excess of license conditions, is an act of non-
compliance with water resource legislation. The act of exceeding
water allocations is sometimes referred to as water theft, which is
a recognized problem in Australia (Bricknell, 2010) and also poses
a growing risk to groundwater resources elsewhere, e.g., in south-
ern European countries (De Stefano and Lopez-Gunn, 2012). The
cumulative impact of water theft has the potential to jeopardize
the sustainability of water resources. For example, over-extraction
of coastal groundwater can have detrimental effects for terres-
trial, freshwater and coastal marine ecosystems that rely on water
flows through creeks and rivers (Poff and Zimmerman, 2010;
Vörösmarty et al., 2010). It can also cause seawater intrusion into
coastal aquifers and render these aquifers unsuitable for irriga-
tion, therefore impacting land productivity and farmers’ viability,
as experienced in parts of coastal Queensland (Narayan et al., 2007;
Werner, 2010).

This paper reports on empirical research which explored rea-
sons for non-compliance with water resource regulation in two
coastal areas in Queensland with focus on taking of water in
excess of entitlement. Compliance behaviour is context specific
(May, 2005) and a diagnosis of non-compliance therefore requires
a case-specific empirical investigation. This research is novel as,
to our knowledge, no prior systematic empirical investigation of
compliance by irrigators with water rules has been conducted.
The resulting lack of theory means that an inductive research
approach is required, which is best achieved using qualitative
research methodologies.

This paper contributes to the environmental compliance litera-
ture in other ways also. It provides a literature review of different
disciplines with specific focus on compliance with environmen-
tal regulation. It showcases the ‘Table-of-Eleven’ as a diagnostic
tool to explore reasons of non-compliance and formulate recom-
mendations for policy development. The application adds to our
understanding of compliance with environmental regulation by
illustrating generic and context-specific factors of compliance by
water users in Queensland with rules governing water use. Finally,
policy and management recommendations are made in the case
study context and the findings are generalized for application else-
where.

2. Background

2.1. Environmental compliance

Environmental laws are established by governments to govern,
moderate and control the impacts that people have, in aggregate
and individually, on the natural environment so as to safeguard nat-
ural assets for their intrinsic values or ensure the sustainable use
of renewable natural resources. Actions which contravene envi-
ronmental laws and cause harm to the environment constitute
environmental crimes (White and Heckenberg, 2014). Serious harm
is caused by illegal trade in endangered species—alive and body
parts—and illegal disposal of toxic substances resulting in pol-
lution of air, land and water, and potential negative impacts on
human health. Such activities are typically governed by criminal
law. Breaches constitute environmental crimes and can result in
fines and/or imprisonment (South, 2011). Illegal actions may  also
arise from extractive activities such as fishing, logging or irrigation.
These are otherwise lawful practices which can result in environ-
mental offenses if the level of activity exceeds defined thresholds,
which are protected by environmental regulation. This means ille-
gality only sets in once a level of activity defined by regulation has
been passed (Bricknell, 2010). Non-compliance with regulations is
a civil offense and typically results in a fine being issued. A third
approach to environmental protection is the implementation of an
environmental duty of care, i.e.,  the definition of a statutory duty
to the environment per se (Greiner, 2014). An environmental duty
of care applies in Queensland to all land owners but is not relevant
for water management. This research focuses on reasons for regu-
latory non-compliance, not environmental crime, and only in the
context of the taking of water in excess of allocation.

Regulations contain a combination of compliance and deter-
rence mechanisms to minimize non-compliance (South, 1998),
also referred to as ‘carrots and sticks’ or ‘positive and negative
incentives’. Compliance seeks to maximize conformity with regu-
lations by offering inducements and incentives, and by establishing
administrative procedures designed to avoid opportunities for non-
compliance. Deterrence involves activities that detect violation and
prosecute and penalize offenders.

There is a diverse literature which identifies a multitude of
factors influencing non-compliance behaviour in regulation-based
settings, with different disciplines using different frameworks,
theories, models and terminologies to illuminate the issues. The
literature reviewed here draws on a broad realm of environmental
compliance studies with specific focus on agriculture.

There are principally two  types of non-compliance: inadvertent
actions taken due to a lack of knowledge of the rules or accidents
with equipment or its operation, and deliberate actions taken in the
knowledge of the rules. Private individuals and operators of firms,
including farmers, can be vulnerable to occasional breaches due
to different levels of knowledge about the rules (Lynch-Wood and
Williamson, 2013). Winter and May  (2001) found that awareness
of rules was  important in explaining environmental compliance of
Danish farmers.

Assuming knowledge, there are many reasons why  some-
one would choose not to comply with rules. Lynch-Wood and
Williamson (2013) found three types of environmental compliance
behaviour of small and medium size manufacturing enterprises in
England. The majority of firms were ‘naturally compliant’ in that
they strived to achieve a basic level of compliance. Some firms
were ‘strategically compliant’, meaning they deliberately exceeded
legislated minimum standards and used superior environmental
performance as a strategy to improve their competitive position.
A small proportion of firms were ‘deliberately non-compliant’, and
committed wilful acts of non-compliance.
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