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Game theory provides a useful theoretical framework to examine the decision process operating in the context of
environmental assessment, and to examine the rationality and legitimacy of decision-making subject to Environ-
mental Assessment (EA). The research uses a case study of the Environmental Impact Assessment and Sustain-
ability Appraisal processes undertaken in England. To these are applied an analytical framework, based on the
concept of decision windows to identify the decisions to be assessed. The conditions for legitimacy are defined,
based on game theory, in relation to the timing of decision information, the behaviour type (competitive, recip-
rocal, equity) exhibited by the decisionmaker, and the level of public engagement; as, together, these control the
type of rationality which can be brought to bear on the decision. Instrumental rationality is based on self-interest
of individuals, whereas deliberative rationality seeks broader consensus and ismore likely to underpin legitimate
decisions. The results indicate that the Sustainability Appraisal process, conducted at plan level, is better than EIA,
conducted at project level, but still fails to provide conditions that facilitate legitimacy. Game theory also suggests
that Sustainability Appraisal is likely to deliver ‘least worst’ outcomes rather than best outcomes when the goals
of the assessment process are considered; this may explain the propensity of such ‘least worst’ decisions in prac-
tise. On the basis of what can be learned from applying this game theory perspective, it is suggested that environ-
mental assessment processes need to be redesigned and better integrated into decision making in order to
guarantee the legitimacy of the decisions made.
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1. Linking rationality and legitimacy of EA with game theory

Environmental Assessment (EA) was established based on a
technical-rational model which argues that better information will
lead to better decisions. This follows the logic that decision-makers
display ‘instrumental rationality’which in the context of EA means tak-
ing the decision, based on the evidence available, which best delivers
the goals of EA. However, the goals of environmental assessment are
considered to have changed over time from environmental advocacy
to sustainable development (Morrison-Saunders and Fischer, 2006;
Morrison-Saunders and Therivel, 2006), and there are contested mean-
ings of sustainable development (Bond and Morrison-Saunders, 2011).
This calls into question the extent to which instrumental rationality is
possible, or desirable.

Another issue with decision makers displaying instrumental ratio-
nality is the argument that it allows powerful stakeholders to influence

outcomes to meet their own ends. The theory is that through the appli-
cation of instrumental rationality ‘knowledge speaks to power’ (Pope
et al., 2013). But Cashmore and Axelsson (2013) argue that knowledge
does not necessarily speak to power as power can control the knowl-
edge made available to decision makers (Cashmore et al., 2008).

Owens et al. (2004, p.1947) argue that the contested decision-
making (e.g. where the definition of sustainable development is
contested, or the outcomes inequitable) creates decision legitimacy
problems: “this brings us to another failure of the technical-rational
model: appraisal based on contested judgments or frames loses legitimacy
and becomes practically inadequate for delivering reasonably consensual
policy outputs”. Appelstrand (2002, p.285), writing about forestry policy,
describes this problem of technical-rational decision-making failing
to cope with contested values as a “legitimisation crisis”. Suchman
(1995, p.574) synthesises understanding fromwider literature to define
legitimacy as “a generalised perception or assumption that the actions of
an entity are desirable, proper, or appropriate within some socially con-
structed system of norms, values, beliefs, and definitions”. As such, legiti-
macy in the context of EA contains elements of goal framing (i.e. a
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common understanding of sustainability is needed) and of equity
(i.e. the outcomes of the decision need to favour all stakeholders equal-
ly). We therefore define a legitimate EA process as one which all stake-
holders agree is fair and which delivers an acceptable outcome for all
parties. This is in line with the definition of Adger et al. (2005, p.83)
that legitimacy means “the extent to which decisions are acceptable to
participants and non-participants”.

Therefore, to avoid the possibility of EA being manipulated for
the instrumental ends of the powerful, Owens and Cowell (2002)
argue that ‘deliberative rationality’ needs to be exercised. This involves
a broad cross section of society agreeing the normative expectations (of
sustainable development) that they could all livewith (Gauthier, 2013).
In addition, more inclusive participation is better able to deliver equity
in decision making (see, for example, Kakonge, 1996; O'Faircheallaigh,
2010; Petts, 2003; Shepherd and Bowler, 1997; Sinclair and
Fitzpatrick, 2002; Wiklund, 2011). It is widely recognised that the
timing of the participation is crucial in order to facilitate deliberation,
with early participation, as encompassed in the Arhus Convention
(UNECE, 1998) being an essential precondition of a legitimate process
(Agterbosch and Breukers, 2008).

Deliberative rationality relies on broad participation of stakeholders,
includingmembers of the public. It is not to be confusedwith the type of
deliberation that might take place in a decision-making committee that
typifies many democratic systems. In these committees, a group (of
elected representatives) make a decision which Kugler et al. (2012)
argue simply reinforces the application of instrumental rationality.
Kugler et al. (2012, p.473) provide some hypotheses for why this
might be the case, including “the social support of shared self-interest
(or, greed) hypothesis argues that groups are greedier than individuals
because group members provide each other with support for acting in a
selfish, in-group-oriented way”; and “the identifiability hypothesis, which
proposes that in interindividual interactions players assume that they
are identifiable and thus can be held accountable … in intergroup interac-
tions responsibility for a choice is by its very nature obscured”. Thus, delib-
erative rationality is not necessarily delivered by a decision-making
committee.

Game theory has been defined as “the study of mathematical models
of conflict and cooperation between intelligent rational decision-makers”
(Myerson, 1991, p.1), and it assumes that rational decisions based
on self-interest (i.e. exhibiting instrumental rationality) are made
by players in a game where there are individual decision-makers
(Poundstone, 1992). Different decision contexts can be modelled
using different games (including cooperative games that allow for de-
liberation (Colman, 1995)), and these different games provide insights
into the timing of information provision, the levels of engagement
(i.e. extent of participation of stakeholders and so the extent to which
deliberative rationality can be facilitated and legitimacy achieved),
and the extent towhich equity (also a prerequisite for legitimacy) is de-
livered. Where the decision context matches one of the games that is
modelled through game theory, the outcomes in terms of decision ratio-
nality and legitimacy can potentially be predicted. As such, game theory
can be applied to EA cases in order to investigate the rationality and le-
gitimacy of the decision-making that takes place.

Thus, it is clear that the technical-rational model of decision making
subject to Environmental Assessment (EA) (at all levels: projects, plans,
policies) is subject to criticism, and that the contested nature of the
goals and outcomes of EA has led to a ‘legitimisation crisis’. We argue
that there is a need both to apply deliberative rationality in decision
making to agree the goals of EA, and to focus more on the equity of out-
comes, to facilitate greater legitimacy. Based on this context, in this
paper we aim to examine the rationality and legitimacy of decision-
making subject to project-level Environmental Impact Assessment
(EIA), and to plan-level Sustainability Appraisal (SA) in England through
the lens of game theory.

Applying game theory to EA decision contexts is a novelmeans of in-
vestigating and evaluating practise from the viewpoint of rationality

and legitimacy. The next section of the paper introduces game theory,
although it is necessarily brief as the literature on this topic is vast and
we introduce the conceptswithout recourse to themathematical proofs
that underlie the usual application of the theories. This section intro-
duces the games which will be matched against the EA processes. The
third section explains our methodology for evaluating the rationality
and legitimacy of English EIA and SA by setting out the analytical frame-
workwehave employed, and justifying the selection of case studies. The
fourth section applies the method to the case study and discusses the
implications of the results. Finally, conclusions are provided to clarify
our learning in the context of the aim of the paper.

2. Overview of game theory literature

In game theory, the basic concept is that there are two ormore deci-
sionmakers (called ‘players’), each of which has a choice of ways of act-
ing (Colman, 1995). Inmathematical applications of game theory, it also
has to be possible to quantify the preferences for decision outcome of
each player in order to analyse the different possible outcomes. Differ-
ent decision-making contexts are represented by different games
which are played by players who aremaking rational decisions typically
based on self-interest, i.e. displaying instrumental rationality (Schubik,
1982). The types of games are determined by the types (and number)
of players and the types of decisions that have to bemade. The develop-
ment of game theory is credited to John von Neumann (Poundstone,
1992). The derivation of game theorywas apparently based on observa-
tions of poker players, but Poundstone (1992) explains the basis for the
theory through childhood games. He refers to cake division whereby to
avoid two children fighting over which gets the biggest piece of cake,
one child gets to cut the cake whilst the other then chooses which
piece to eat (the cake slicing game). The argument is that the best strat-
egy for the first child is to anticipate the second child will choose the
largest piece, as a result the first child will likely seek to cut the cake
evenly in order to get the optimumoutcome. This is known as the ‘mini-
max’ principle whereby the cake cutter will maximum the minimum
he/she will get. One of the bases of game theory is therefore the self-
interest of players (Poundstone, 1992).

In the above description, the behaviour is reciprocal in that each
player's decision has an effect on the outcome for the other. But the ex-
ample is not typical. In the cake example both children can see the cake
and the outcome is transparent, which is a key determinant of legitima-
cy in decisionmaking (Jasanoff, 1997) and a basic principle for environ-
mental assessment (International Association for Impact Assessment
and Institute of Environmental Assessment, 1999). In reality the out-
come is oftenmore complex. Poundstone (1992) points to the frequent
application of game theory to zero-sum games – i.e. those like poker
where one player wins all the money that has been bet by all the indi-
vidual players in the game, but all the other player have lost money. In
a game of poker – all players exhibit self-interest, but only one player's
self-interest is satisfied, everyone else loses and presumably feels ag-
grieved as a result.

Another game is known as the prisoner's dilemma. In this case of two
game players, neither knows what the other will do. Each has two pos-
sible choices and so there are just four potential outcomes (Schubik,
1982). It is known as the prisoner's dilemmabecause it is best explained
by reference to two prisoners, interrogated separately, whose gaol
sentences are dependent on whether they cooperate with the authori-
ties or not, and also on whether the other prisoner does the same. By
way of example, the sentences may be as follows:

• If one prisoner cooperates with the authorities and implicates
the other prisoner, and the other prisoner says nothing, the
cooperating prisoner will go free and the other prisoner will get a
ten year sentence.

• If both prisoners choose not to cooperate with the authorities, both
will go to prison for two years each.
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