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U N I V E R S I T Y O F S O U T H A M P T O N 

ABSTRACT 
FACULTY OF SOCIAL SCIENCES 
DEPARTIMENT OF ECONOMICS 

Doctor of Philosophy 

ESSAYS ON NORMS AND GROWTH 

IN A DYNAMICAL PERSPECTIVE 
By Gianluca Grimalda 

Part 1 develops a model of how social norms come to have motivational power on 
individual behaviour. This draws on the idea that an individual weighs different 
'reasons to action', of which self-interest is only one between them when making 
decision. These are determined in relation with internally consistent standards of 
assessment of the situation that the agent faces. A formal model is developed, and the 
existing theories based on the notion of normative expectations are contrasted with a 
model developed in Chapter 2, in which individuals' other-regarding motivation 
consists of a conditional willingness to comply with some common ideas of public 
interest. The two models are contrasted in Chapter 4 within an evolutionary 
framework, and different concepts of equilibrium and of their stability are put forward 
in order to appreciate the different implications of the two models in terms of 
emergence of social norms and of the cognitive and strategic structure enforcing them. 

The second part of the thesis develops a model of growth, in which lock-ins to sub-
optimal outcomes occur because of 'co-ordination failures' between agents about the 
choices of the skills by employees and technologies by employers. The model differs 
from the traditional accounts of growth because of three key assumptions: agents are 
boundedly rational; prices are not perfectly flexible; a variety of technologies exists, 
which follow a pattern of technical change of the localized type; this makes 
technological information a public good only at the sectoral, but not at the aggregate 
level. 

The third part of the thesis develops the earlier analysis and provides a framework in 
which social norms and economic outcomes can be jointiy analysed. A model is 
developed addressing the question of the relationship between social norms, 
technology choice, and the optimal institutional management of uncertainty. In 
particular, two socio-economic settings are available: one requires joint forms of 
production to agents and uncertainty is managed at the collective level; in the other 
agents compete between each other, production is individual, thus there is no form of 
risk-sharing. Various possible scenarios are investigated, and it is argued that the 
'economic' and 'social' side reciprocally influence each other. Thus, the relative 
efficiency of the two types of productive activity affects the type of norms that 
emerge, and social norms may prevent or facilitate the adoption of productive 
activities. Hence, social norms can either have the 'progressive' role of a form of 
'social capital' for society, but they may also take on a 'conservative' role in preventing 
the society from switching to better technologies when these become available. 
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P R E F A C E 

The topics of social norms and economic growth have both enjoyed renewed 

interest from economists and other social scientists in recent years. In particular, the 

revival of 'new' growth theories dates back to the 1980s, i.e. a decade after the 

dramatic process of steady growth enjoyed in the post-war period by most developed 

countries had come to an end. This fact, along with the observation of persistent 

inequalities in per capita level of income across countries and, more strikingly, in their 

growth rates, delivered fresh questions for economists to answer. This led to the 

amendment of the classical Solow model in order to get a better grip on reality, which 

was accomplished through the recognition of an array of 'endogenous' variables, such 

as human capital, R&D activities, economic policy variables, as capable of accounting 

for these differences. 

Economists' interest in social norms is relatively recent, and can be seen, on the 

one hand, as the result of a 'natural' process of diffusion of economic techniques of 

analysis into fields traditionally outside the scope of economics. For instance, in the 

mid-90s some economists pioneered the use of game theoretical analysis in accounting 

for social phenomenal On the other hand, though, the growth of economic interest in 

social norms can also be deemed as an attempt to breach one of the strongholds of 

modern 'neo-classical' Economics, i.e. rational choice theory, and to replace its most 

notorious character, i.e. the infamous 'homo-oeconomicus% with an agent more 

sympathetic to the call of others' interests, alongside her own. Even in this case, 

adverse 'empirical evidence', in the form of the findings of the newborn experimental, 

or played a part in calling for a reform of the received theory. 

Whether this is seen as an 'export' or 'import' of economics knowledge into or from 

^ For instance, Kandori (1992), Bernheim (1994), Okuno-Fujiwara and Postlewaite (1995), Cole et al. (1998) 
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other fields, which of course depends on how critical one is on the supposed 

achievements of economics, the fact that such a 'trade' between economics and other 

social sciences has taken place is beyond doubt. What remains to be seen is what this 

exchange will lead to, and at what price. 

Some attempts to link economic growth with 'social' explanatory factors have also 

been carried out; however, the focus has mainly been on the impact of different 

on economic growth^, and the major implication has been the 

necessity of tailoring institutions to the particular economic structure of an economic 

system, if the best outcomes are to be reached. In a first approach to the issue, which 

makes up the current dominant approach to political economy, 'institutions' are to be 

understood in a rather narrow sense, as they consist of patterns of economic policies, 

such as the income tax rate or the ideological inclination of the policy-maker^. Or, they 

may even consist of active agents of the interaction, which is then typically depicted as 

a 'game' between the policy-maker and the pubHc on the implementation of an 

economic policy'^. In a second approach, instead, 'institutions' acquire a somehow 

wider scope, as they typically consist of the whole set of social and industrial relations 

that take place between various actors within an economic system. For instance, so-

called structuralist economists appeal to concepts such as Fordist and Post-Fordist 

regimes as 'institutional settings' that affect the economic and social outcomes of a 

society^. 

But these two approaches do not exhaust the role that institutions play. In 

particular, in the words of Douglass North (1990), many social interactions are 

affected by informal institutions, which typically are general norms of conduct that 

influence the practical behaviour of individuals, rather than being themselves actors of 

the game or variables under their control. In other words, regularities of behaviour 

such as social norms, customs, rules of conduct, have a direct motivational on 

^ In fact, that between institutions and economic growth is one of the few links that has been proved 
robust to nearly any empirical analysis. See Barro and Sala-I-Martin (1995). 
3 This is what happens in so-called 'politico-economic' models, where the median voter theorem 
determined the 'political' outcome in a society of rational 'economic' agents. For a review, see Persson 
and Tabellini (2000). 
* See for instance the archetypical model of Barro and Gordon (1983). 
^ See Boyer (1997), Dosi f/aX (1988). 



individuals, and affect social outcomes insofar as the behaviour they elicit is generally 

shared and put into practise. In other words, economic theory has so fiaf dealt with 

institutions and the 'macro'-level, but not at the 'micro'-level. 

To the best of my knowledge, the impact on economic performance of this second 

aspect of institutions has not been taken into account by the literature, with some 

exceptions such as Greif (1994; 2002), who studies the impact of a 'coUectivist-

oriented' as opposed to an 'individualist-oriented' type of social norms on aggregate 

economic outcome. However, I believe that furthering this line of enquiry is of critical 

importance in the account of such aspects of growth as the lack of convergence 

amongst countries. 

In particular, the failure, or lack of, economic reforms is often blamed as the main 

reason for the differentials in growth rates and in the patterns of convergence. For 

instance, if one looks at the economic policies advocated by the so-called 'Washingon 

Consensus'*^, you will find a programme of economic policies that is to be applied to 

each developing country with no distinction. When this menu failed in such a striking 

way as in Argentina or other Latin America countries, the answer by those who 

endorsed these policies was that they had been implemented too loosely rather than 

inquiring whether these were sound measures relative to the social context on which 

they were implanted^. What is suggested in this thesis is that at least a part of an 

explanation for the causes of failure of economic reform may be found in the different 

type of social norms and informal institutions that characterise different societies, and 

that particular attention to these aspects should be paid when introducing reforms in 

countries where this has not already happened. 

However, a reader who expects to find a self-contained and fully developed model 

of social norms and growth within this thesis will probably be disappointed at its end. 

In fact, though a sketch of such a model is attempted in the last part of the thesis, the 

emphasis throughout the work is more on the foundational issues that can lead to 

such a model, rather than on striving to manufacture a final product now. More 

precisely, the parts into which the thesis is divided reflect the endeavour first to 

^ See the remarks of the creator of the phrase Washington consensus': Williamson (2002). 
^ On the report of such a debate, see for instance Stiglitz (2002), or The Economist (28/09/02). 



analyse, and then to bring together, the two main strands of enquiry suggested above. 

Thus, the first part of the thesis is devoted to the study of the relationship between 

social norms and individual choice, and takes on the issue of how social norms come 

to have motivational power on individual behaviour, and how in turn they are brought 

about by interactions amongst individuals that affect the aggregate outcomes. The 

second part of the thesis develops a model of growth, in which lock-ins to sub-

optimal outcomes occur because of 'co-ordination failures' between agents about the 

choices of the skills by employees and technologies by employers. Finally, the third 

part of the thesis provides some progress towards a framework in which social norms 

and economic outcomes can be jointly analysed. 

The first part of the thesis starts off by analysing the underpinnings of a theory of 

individual choice, and aims to offer a background to the idea that social norms, as well 

as a wide range of motivations different from mere self-interest, may affect individual 

motivations in practical decision-making. The way by which this result is achieved 

heavily reHes on the debate among philosophers about rationality and morality in 

practical choice, which also interested foundational economists such as Bacharach 

(1999) and Sugden (2000). The reliance on such contributions is justified by the too 

narrow a focus that economists have so far taken on the subject, as they typically limit 

themselves to rely on self-interested motivations, despite the fact that nothing 

'formally' prevents them from enlarging the scope of individual motivations. 

The main idea that one can draw from this debate, which emerges very clearly in 

the Michael Smith's book TK'f (1995), is that when an agent makes a 

decision, she typically weighs up a variety of possibly conflicting reasons to action. These 

derive ftom the that different ^ i m p l y in particular 

situations. In other words, an agent can be said to have a reason to action to do X, if 

this would be the best action in terms of the principle of assessment W, i.e. if it was an 

action — even though not necessarily the only one - that fulfilled W to the highest 

degree. Self-interest could indeed be one of such principle of assessment, but 

alongside it other principles such as a particular moral doctrine, an ideology, love for 

another person, or even whimsical desires, could provide the individual with other 

standards of judgement. 
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Such principles can be thought of as worwj", in the sense that they offer 

standards of assessment of the various states of affairs faced by the agent. For 

'internal consistency' one can even mean the typical formal requirements that are 

imposed in economics for a choice to be 'rational', or even to be representable 

through a utility function. What matters is that the agents can rely on such principles 

in order to assess social outcomes in their practical decision-making without 

systematically incurring contradicting 'verdicts'. In particular, although morality can 

well offer such a principle of assessment, at this stage the term 'norm' is devoid of any 

feature of 'cogency' to do a particular action, which is typically associated with moral 

prescriptions. In fact, it only bears with it the idea of being a consistent 'metric' over 

the states of affairs. 

Chapter 1 illustrates these concepts and sketches the debate behind them. After 

distinguishing between and theories of values, the notion of a reason 

to action is presented. Then, the problem becomes that of assessing the extent to 

which the agent is able to compare different reasons to action. This brings to centre 

stage the debate on and of values, which is reported with 

the main purpose of being aware of these issues, although in the remainder of the 

thesis full comparability and commensurabiHty is assumed. Therefore, once the overall 

for the agent has been established, which potentially comprises many, 

possibly conflicting, norms of assessment of the same situation, the notion of 

rationality of her action can be applied in relation with this comprehensive system of 

ends. The final section of Chapter 1 expands on the notion of 'intersubjectivity' of 

values, which will prove a necessary concept when dealing with issue of how different 

agents come to have a shared notion of values. 

Chapter 2 draws on this examination and on a review of the main empirical 

findings in behavioural economics to build a model of choice amenable to standard 

economic analysis. Its final aim is to define a comprehensive utility function in which the 

different reasons to action are represented as the various components of the utility 

function, and these are weighed by means of coefficients that express the relative 

'value' that the agent attaches to each of them. In particular, two main types of reasons 



to action will be taken into account, which, relying on related works in the literature, 

translate into 'self-regarding' and 'other-regarding' sources of utility. 

The purpose of this exercise is twofold: on the one hand, it offers a general 

framework that makes it possible to deal with multiple reasons to actions in a formal 

way, which reUes on the analytical tools of psychological games. This is shown to 

generalise the specifications that so far have been put forward in the literature. On the 

other hand, in the final part of Chapter 2, I develop a particular specification of this 

model that, in my view, offers a better account of the way in which individuals mix 

'intentions-based' motivations with their 'social preferences'. It is argued that this 

specification provides a more comprehensive account of the existing experimental 

evidence than existing theoretical models. Its main feature is that a single individual 

'reciprocates' the expected degree of commitment of other agents to the moral 

principle, so that a higher expected degree of compliance acts as an inventive in one's 

own compliance. This model builds on Rabin's seminal model (1993) of fairness, but 

the basic difference is that 'reciprocity' is now assessed by individuals with respect to 

each other's degree of compliance with the shared normative principle, rather than 

with each other's payoffs. 

A simple application of this model to the case of a non-profit enterprise is offered 

at the end of the Chapter, where it is shown how this institution can be viewed as 

grounded on the mutual conformity of its 'founders' to a contractarian moral principle. 

This has the main feature of treating stakeholders external to the firm's decision-making 

process as actual of it. 

In Chapter 3, the reverse side of the relationship between social norms and 

individual behaviour is analysed. The issue of how social norms are brought about as 

the result of individual interactions takes centre stage. In particular, different concepts 

of social norms are suggested, which differ from each other in relation with their 

dependence on other-regarding motivations for their sustainability over time. Thus, 

conventions emerge in co-ordination games, 

conventions are found in standard games whose Nash equilibrium is not mutually 

beneficial, and conventions are psychological Nash equilibria W 
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standard Nash equilibria; in fact, compliance with them is contrary to self-interest for 

at least some agents in the interaction. 

The question of the binding nature of social norms on individual motivation is 

further analysed in the last sections of Chapter 3. The concept of 'normative 

expectation' is investigated as the typical account in which social norms come down to 

have a direct motivational force on individual, i.e. without being necessarily supported 

by any notion of individual or collective rationality that their endorsement could fulfil. A 

distinction is then drawn between empirical and causal expectation, which will form the 

basis for the model developed in the successive Chapters. Chapter 3 ends with the 

argument that a dynamical analysis may be necessary in order to discriminate between 

'stable' and 'unstable' conventions, i.e. those that self-sustain even after some 'deviant' 

behaviour has been introduced in the population. 

Chapter 4 builds on the above analysis and provides a model in which the 

'emergence' of social norms is studied within a dynamical context. The main idea is 

that agents are concerned with the social outcomes that are brought about through 

their other-regarding utility even during the transition to the possible equilibrium, i.e. 

during the process of the of a convention. The ftamework in which this 

analysis is developed is that typical of evolutionary game theory. Agents drawn at 

random from two different populations are called to play a stage game, which is given 

by the classical Prisoner's Dilemma. This requires the introduction of peculiar 

concepts of equilibria, both in the static and the dynamical case, which accommodate 

for the presence of beliefs of first and second order within the individual utility 

function, and of of populations. 

Sugden's model of normative expectations is then contrasted with the model 

developed in Chapter 2. It is shown that Sugden's solution, which is subject to the 

criticism suggested above in terms of the lack of a causal reason to action, is unstable in a 

dynamical sense - or, better, stable in the Liapunov but not in the asymptotical sense -

at least with respect to a strong notion of dynamical stability that does not require 

expectations to be consistent with the would-be equilibrium. The reason for this result 

is that when a norm is not supported by some justification in terms of either individual 

or inter-subjective rationality (i.e. neither self-interest nor public interest sustain the 



norm) then the system does not manifest the tendency to tetutn to the previous 

equilibrium when some 'mutant' agents behave in a different way from the norm. By 

contrast, the model developed in Chapter 3, being built on the idea that reciprocity 

occurs on some shared normative functions, is not subject to this criticism. However, 

it may still lead to some of the paradoxical results obtained in Sugden's model, which I 

have called exploitative equilibria, under some particular specifications of the normative 

function. In this sense, the model I propose can be seen as a generalisation of 

Sugden's. 

The second part of the thesis develops a model of economic growth, which shares 

with the first part its 'evolutionary' flavour. The conditions under which multiple 

steady states and 'poverty traps' occur are analysed, hoping to shed some light on why 

development patterns differ so strikingly among rich and poor countries, and also why 

different 'clubs' of convergence take place within more restricted groups of 

homogenous countries. The model studies a multi-sector economy, where each sector 

is associated with a different technology whose pattern of technical change is localized; 

that is, technological information is a public goods at the sectoral level, but not at the 

aggregate level. These technologies demand workers with different skills, so that two 

different labour markets — one for skilled and the other for unskilled labour — exist. 

Two other basic methodological assumptions differentiate this model from the 

'neo-classical' tradition. Firsdy, there exists a multitude of agents who are boundedly 

rational, thus the process of adjustment toward optimality is not instantaneous; 

moreover, the optimal action continuously changes as the economic system evolves. 

Secondly, prices are not perfectly flexible, so that markets cannot adjust to equilibrium 

instantaneously. 

In the first version of the model, which is developed in Chapter 5, capital is the 

only factor to be mobile across sectors, whereas labour supply remains fixed in each 

segment of the labour market. Because of bounded rationality constraining the 

movements of firms across sectors, the share of capital invested in individual sectors 

follows a differential equation that is continuous in time, which is shaped as a replicator 

The main outcome of the model is that two steady states, one carrying higher 

growth than the other, are both stable attractors. Hence, a result of lock-in to a 



poverty trap can occur in the presence of unfavourable structural conditions in the 

economy. These steady states are characterised by the entire allocation of capital into 

one of the two techniques. Such a result of 'convergence' crucially depends on the 

presence of increasing returns to scale at the sectoral level, which is caused by 

localized technical change. Chapter 6 checks whether this result is due to the presence 

of a rigid labour supply, thus it allows for movement of labour supply across sectors, 

up to some adjustment costs. However, it is shown how the main results obtained 

earlier are robust to this generalisation. 

This multiple steady states result is interpreted as implying that poverty traps can 

occur for causes that differ from those usually stressed in the literature. What we 

witness in this model is a peculiar marketfailure in that market forces do not provide 

enough incentives to individuals in order to co-ordinate on the efficient technique. In 

particular, this happens when the economy is affected by particularly adverse structural 

conditions, e.g. a relatively high sWU shortage in the no labour mobility case, or high 

skill upgrade costs in the mobility one. 

The third part of the thesis aims to bring together the two lines of enquiry 

developed in the two previous parts, by introducing a model of social norms and 

economic performance. Individuals are supposed to behave in accordance with the 

model of choice developed in the first part, whereas the model of the second part is 

used as a general framework to account for the emergence of multiple steady states, 

and poverty traps in particular, within co-ordination types of interaction. 

More precisely. Chapter 7 develops a model of horizontal integration on the lines 

of Grossman and Hart's seminal model of the firm (1986), which is intended to 

address the question of the relationship between social norms, technology choice, and 

uncertainty. In particular, a distinction is made between co-operative and competitive 

economic activities, which have clear-cut interpretations in terms of the contributions 

required in the production functions, and social norms favouring competitive or co-

operative behaviour. This depends on the way is distributed amongst 

individuals, i.e. if uncertainty is managed at a collective level or if it is borne by 

individuals themselves. The main idea is that there exists a 'complementary' 

relationship between social norms and economic activities, in the sense that more 



efficient economic activities favour the establishment of the social norms that are 

functional to them, and that, in turn, social norms can also play a role in the 

determination of the efficiency of economic activities. 

A model is developed that aims to capture in a stylised way these considerations. 

Two agents have a choice of whether to invest in as opposed to 

skills at the first stage of the game. Such a choice of the 'type' of human capital affects 

the probability with which co-operative and competitive individual productivities are 

determined at the second stage by Nature. Quite obviously, a higher investment in 

either type of skill determines a higher probability of drawing high productivity in the 

related option. Then, agents observe only their own pair of productivities, and decide 

whether to nzfg for the market against the other agent, or to setde down and 

in a joint production function with the other agent. Clearly, the higher individual 

productivity is, the higher the probability of winning the race, if this option 

is selected by at least one agent. Also, the higher co-operative individual productivity is, 

the higher the chance t h a t p r o d u c d v i t y is also high, in the case that agents opt 

to co-operate. In particular, two cases of complementarity and substitutabiHty of 

individual productivity within the joint production function are investigated. 

Numerical analysis helps us to find out that the situation behind the game can be 

reconstructed to very simple 'normal form' types of interaction, such as the Prisoner's 

Dilemma, a symmetric co-ordination game with an equilibrium that Pareto-dominates 

the other, or a hawk-dove game. Which scenario will occur depends on the 

characteristics of the two technologies associated with co-operative and competitive 

activity, respectively. In particular, a Prisoner's Dilemma scenario can occur when the 

co-operative technology is Pareto-superior to the other, but the inherent risk 

associated with investing in co-operative skills makes this a dominated strategy. It is 

argued that in this circumstance co-operative social norms could have the function of 

eliciting the sharing of risk at the aggregate, collective level. The analysis of the first 

part of the thesis shows how such social norms can indeed arise. In the case of the co-

ordination game, the analysis of the second part makes clear how both equilibria, even 

the inefficient one, can arise as steady states of the dynamical system. 
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Moteovet, the effect of individual fisk-avetsion is investigated. It is shown how 

this may create a peculiar type of inefficiency: agents perform the less risky activity at 

the first stage, which consists of investing in competitive skills, and then perform again 

the less risky activity, which is now co-operating. This implies that the skills they have 

developed at the first stage are not well suited to the requirements of technology, 

making the competitive technology the Pareto-superior one. In this case, relying on 

the same intuition as before, social norms favouring competition are likely to emerge. 

The relationship between social norms and technology is finally discussed: it is 

argued that social norms can sometimes have a 'progressive' role, in that they act as a 

form of 'social capital' helping to select the best economic alternative, but sometimes 

can also take on a 'conservative' role in preventing the society from switching to better 

technologies when they become available. In the concluding Chapter 8, it is argued 

that this analysis may shed some light on the underlying causes of the institutional and 

social reform processes that are taking place in many countries. 

As will become clear, a thread that links the various contributions together is the 

dynamical perspective that is assumed throughout. This is something more than a 

mere 'technical' assumption: it is motivated by the belief that dynamics is indeed a key 

part in the account of social and economic facts, so that something substantial would 

be lost by only relying on a static investigation. More precisely, a dynamical 

perspective enables us to look at the 'transition' of social and economic systems along 

their convergence to equilibria, if any, thus enabling us to spell out the conditions 

upon which these are selected. But there is an even more fundamental aspect: applying 

a dynamical analysis is functional to the bounded rationality approach that will be 

adopted. In particular, replicator dynamics will be seen as a model resulting from a 

process of slow diffusion of information amongst the interacting agents, which seems 

a sensible assumption in a large number of socio-economic circumstances. It is thus 

hoped that the models developed in this thesis aid to constitute a useful framework 

for a comprehensive analysis of economic growth and social norms, as well as for 

different economic problems calling for a dynamical analysis. 
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I N T R O D U C T I O N 

That social norms have a prominent role in shaping individual behaviour is a 

common assumption in many social sciences, and something of which economists 

and, more generally, students of Rational Choice using the economist's methodology, 

ate becoming more aware. That social norms are ultimately the result of individual 

interactions is something that economists are probably more familiar with than other 

social scientists, but on which some progress has been made by them only recently. It 

is the purpose of this chapter to explore the two aspects of the relationship between 

social norms and individual behaviour, and to advance some suggestions within this 

debate. 

What I perceive to be the main limitation in the growing body of literature on the 

subject is that the two aspects of the relationship are dealt with separately, as I will try 

to explain briefly in this introduction. To be sure, breaking down the study of an 

intricate matter into its main components may be seen as a necessary step in order to 

obtain further development. However, since significant, though not entirely 

satisfactory, progresses have been made in either field, the time seems to have come 

for an attempt to Hnk explicitiy the two lines of enquiry. Moreover, the habit to look at 

only one side of the coin may cause a distorted view of the entire matter. 

Let me first explore the state-of-the-art on the first side of the relationship, going 

from individual behaviour to social norms. Needless to say, the need to ground 

aggregate phenomena in individual behaviour is one of the main tenets of Economics, 

the so-called methodological individualism. Therefore, an account of social norms that 

aims to be consistent with this epistemological principle should not simply take social 



norms as granted, but need to show how they can be the result of interactions 

between individuals, who, moreover, are supposed to take rational decisions. It is true, 

in principle, that this may look like a daunting task, since, by definition, the context to 

which social norms apply is that of a relatively large and possibly heterogeneous 

population. Conversely, Economics has traditionally dealt with the simplest types of 

situations, involving either parametric choice — namely, an individual facing a problem 

of choice among a well-defined set of alternatives, with some probability distributions 

over the correspondence between actions and outcomes — or strategic interactions 

within limited groups of agents. However, it is also true that for many purposes the 

consideration of two-person games may be sufficient in order to get basic insights into 

some types of interactions. Consequently, one can identify a social norm as a Nash 

equilibrium within this context: this is the route taken by David Lewis (1969), who 

finds how the game theoretical definition of Nash equilibrium fits well with his 

philosophical definition of convention — a regularity of behaviour among a population 

that creates a consistent and concordant system of mutual expectations. Moreover, the 

recent application of the evolutionary paradigm to Social Sciences has added further 

insight on this approach, making it explicit how the pairs of agents involved in the 

game can be thought of as representatives of large groups of agents, who are 

repeatedly involved in the interaction with members of the other group. This has 

made it possible to refine the analysis a great deal, since the evolution of aggregate 

outcome and its interaction with individual decision-making can be treated within the 

same framework, at the cost, admittedly, of very rudimentary decision rules and 

somehow restrictive assumptions on how information spreads through the system. 

Therefore, far from saying that all the related problems are solved, in principle the 

economist's tool-kit appears to be suitable to make the problem of deriving social 

norms from individual behaviour a treatable one. However, within this account the 

aspect of how social norms influence individual behaviour is, in my view, limited. 

Norms are depicted as cognitive tools to solve co-ordination problem among the 

number of equilibria that could arise in a game. Therefore, norms would only act on 

the side of the beliefs that agents have about others' behaviour. However, this view 

has been challenged in that another, possibly more important, role of norms within 



the individual system of deliberation is neglected — namely, the motivational force of 

norms of behaviour. That norms must take on this function has been debated 

extensively, and significant support and "empirical" evidence has been gathered 

around this idea. In particular, a large amount of data has been collected within 

experimental economics, and the idea that norms play a considerable motivational part 

in people's actual behaviour is now widespread. For instance, norms of fairness seem 

to be relevant for many people involved in some form of a division game; norms of 

reciprocity appear significant in contexts of repeated interaction, and so on. What is 

most notable, surely, is not just that people follow rules of behaviour somehow 

codified and become a routine, but that this goes against their self-interest, at least in 

the 'experimental' environment in which those observations are carried out. 

Such a violation of the prescriptions of rational choice theory calls for some 

amendments. One route followed by some scholars is to say that experimental 

evidence is not conclusive, because of its methodological shortcomings, and that in 

any case a departure from standard theory of rational choice would leave the scholar 

with no viable model of individual behaviour. On the other hand, other scholars try to 

extend the range of motivations that individuals would take into account when making 

a decision, attaching in some way a role to social norms. It is this second route that I 

would like to pursue in this contribution, which leads to the second aspect of the two-

sided relationship between norms and individual behaviour I have begun with. In fact, 

the standard framework of rational choice can be easily extended in order to consider 

a variety of motivations for the agent, which includes self-interest as well as other 

motives to action: what matters in order for a choice to be called rational is the 

consistency among the choices that, at least ideally, can be made, rather than whether 

these satisfy an individual's self-interest. If rationality has come to be closely identified 

with self-interest by many authors, this is the result of a restrictive, possibly myopic, 

use of the theory, not of its necessary implications. In other words, once the set of 

ends has been set out clearly, the standard requirements that the received theory of 

rational choice prescribe can be called upon in the same way as before. 

Admittedly, this is all but the end of the story; but it should also be a starting point 

for a new endeavour. The set of other types of motivations that the individuals would 
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embrace in addition to self-interest is vague. Some scholars argue that there is the 

concrete risk of finding ad hoc motivations for any particular situations we study, thus 

making the enterprise of constructing 2i general theory of individual behaviour a Utopian 

task. However, I believe that this objection should not discourage the economist from 

further exploring this approach. In fact, identifying social norms as relevant for 

individual behaviour, even though their exact influence should be carefully determined 

each time, is nonetheless a step forward in the theory; it goes without saying that many 

times self-interest appears a vague concept too, but this does not prevent students 

from adopting it as a prominent tool in their analysis without specifying its content. 

Indeed, there have already been some attempts to model how social norms enter 

individual preferences, often elicited by the need to account for new pieces of 

experimental evidence. Probably, the first author to deal with this matter has been 

Adam Smith (1759), and in recent times John Harsanyi (1969), who identified the two 

main motivations of individual behaviour with economic gain and social acceptance. 

Since then, many authors have argued on the same Hnes, by trying to add to self-

interest a second order of motivations including some relations with social norms. In 

broad terms, these can be grouped into theories of normative expectations, in which 

people care about the judgement of approval or disapproval that other members of 

the community make on them; theories of 'social preferences', where individuals form 

preferences on the overall distributions of payoffs amongst the agents as well as on 

their particular share; and, finally, theories of 'intension-based reciprocity', where 

individuals 'reciprocate' the intentions of other agents' behaviour by an action of the 

same sign. 

Despite the fact that all of those attempts are consistent with the inclusion of 

social norms into the individual system of choice, what matters is that only very rarely 

has the analysis tried to Hnk this aspect with the other side of the problem that I have 

emphasised before; in other words, in all those specifications, a social norm seems to 

be already established and taken for granted by the agents, thus somehow overlooking 

the issue that the norm itself has sprung out of individual interactions. 

In what follows I would like, firstly, to review in more detail both aspects of the 

problem that I have identified. Secondly, I hope to offer some contributions on how 



the two-sided relationship between norms and individual behaviour can be tackled in a 

unified framework. The key for this task will be to adopt a dynamical analysis, in 

which, on the one hand, social norms are seen as equilibria of a game, or as steady 

states of an evolutionary game. On the other hand, people will have some disposition 

to act in accordance with social norms entrenched in their system of motivations, even 

during the transition to the equilibrium. It will become clear that one relevant issue will 

be how agents form expectations equilibdiim, which, of course, is real 

foundational issue that all the theory of rational choice is striving to answer. I will be 

content with offering some insights concerning the topic, and showing some results 

when some particular models of learning are considered. 

The fijrst three Chapters deal with the issues raised before separately, but in reverse 

order with respect to the present introduction. So, the first part is devoted to an 

analysis of the foundational issues regarding individual rational choice, aiming to offer 

a model of how social norms can become internalised within individual motivations. 

First, I seek to clarify the philosophical underpinnings of a system of choice based on 

a variety of reasons to action, in which both self-interested and other-regarding prompts 

to action are included. The central problem in this discussion is the identification of 

the source of value that individuals attribute to the outcomes of their choice, to which 

objective standard, or wo/wj", of assessment, can be associated (section 1.1). Reasons to 

actions can be said to exist whenever there is a source of value, and a related norm of 

assessment, supporting that action. Even though this approach appears to be 

consistent only with an objective theory of value, I try to explain how it can be made 

coherent with a subjective theory as well, such as the one I wish to pursue (sec. 1.2). 

Closely associated with the issue of the existence of different reasons to action is the 

problem of their commensurability, which will be analysed in section 1.3. The issue of 

intersubjectivity is also briefly analysed in section 1.4. 

Chapter 2 aims at developing a simple, but general, representation of a utility 

function embodying both self-interested and other-regarding components; a number 

of models that have been recently put forward in the literature are illustrated as 

particular specifications of that function. In section 2.4 I put forward a model of 

individual choice that takes into account some of the criticism that I will have raised in 



the previous parts. In this model I try to combine in a single framewotk Ae three 

approaches sketched earlier, employing the analytical tools of Psychological Games. 

Other-regarding behaviour is here characterised as a conditional wiUingness to comply 

with a normadve principle, and the aspect of mutual expectations is obviously relevant 

as well. A simple application of the theory to the case of the constitution of the non-

profit enterprise is provided in section 2.5. 

Chapter 3 deals with the other side of the coin - namely, modelling social norms as 

a result of individual interactions, and builds on the distinction between self-regarding 

and other-regarding motivations illustrated in the first part. In fact, depending on the 

type of commitment required of the agents in upholding a norm, and in particular on 

the extent to which other-regarding motivations are to be called upon in order to 

sustain it, three different notions of social norm can be distinguished. First, 

conventions are the typical upshot of co-ordination games (section 3.1); 

second, conventions lack the property of mutual maximisation of 

one another's payoff (section 3.2); finally, conventions call for agents 

going against their own self-interest, and are endorsed on the grounds of other-

regarding motivations (section 3.3). Each notion corresponds to a different concept of 

equilibrium, namely mutually &«g^«a/Nash equilibria, standard Nash equilibria lacking 

the property of mutual benefit, and finally f Nash equilibria. The different 

cognitive structures that are needed in order to generate their self-perpetuating 

character will be analysed in section 3.4, and in particular the lack of an account for 

how the net of agents' expectations develops along the process of "convergence" 

towards the equilibrium is recognised as one of the main shortcomings of the theory. 

It is thereby argued that the aspect of convergence of expectations toward a stable 

pattern is crucial for a thorough understanding of the nature of norms (section 3.5). 

Finally, in Chapter 4 such a model of individual choice is supported by a dynamical 

analysis in order to attempt to depict a situation where norms and individual 

behaviour are jointly considered and evolve together. In particular, I investigate 

whether some Psychological Nash equilibria, which, as set out before, support the 

widest category of social norms that I have identified, are consistent with a process of 

expectations formation converging to that equilibrium. In other words, I test whether 



a social norm is 'stable' to a perturbation of the strategies and system of expectations 

supporting a particular equilibrium. In order to do this, two different notions of steady 

state equilibrium and stability are used (section4.3), one based on the original work of 

Geneakoplos et al. (1989), the other relying upon Van Kolpin's refinements of this 

concept (1992). Such notions are used to assess analytically the criticism put forward 

in Chapter 3. The relative analysis shows that normative expectations theories are 

characterised by a peculiar 'conformative' character in that they tend to perpetuate the 

current position. In this sense, such theories are interpreted as accounts of the ex-post 

sustainabiUty of social norms, but they cannot rely upon to explain their emergence. 

Finally, the underpinnings of the theory based on the conditional compliance to public 

interest are further illustrated through a comparison with the normative expectations 

theory. In section 4.4 the dynamical apparatus previously developed is applied to the 

latter theory, and it is shown in which sense it generalises Sugden's model of 

normative expectations. 



C H A P T E R 1 

F O U N D A T I O N A L A S P E C T S O F R A T I O N A L 

C H O I C E 

1.1 V A L U E S A N D D E S I R E S 

1.1.1 Objective Vs. Subjective and Relative Vs. Non-

Relative Values 

Before starting off in defining the notion of value, we need a simple account of a 

typical situation of choice and the definition of the related terminology. I will here 

follow the approach common to most game theoretical accounts of a situation of 

choice (for instance, Myerson (1991: Ch. 1)). A situation of choice can ideally be seen 

as being made up by three elements: actions, outcomes and beliefs. The set of actions 

that an agent can undertake represents the way in which some states of the world are 

affected by the agent's action, or the probability with which some states of the world 

are realized. I call outcomes the set of possible states of world that can be affected by the 

agent's actions. In situations of perfect information, the relation between actions and 

outcomes is merely physical', that is, the impact that an agent's action has on the set of 

outcomes can be, in principle, objectively defined. In situations of imperfect 

information, the agent may be unaware of the exact relationship between her^ actions 

and the final outcomes, thus she will form beliefs about this relationship; these are a set 

of probability distributions over the outcomes, which are conditional on the action 

taken by the agent. In other words, under a certain belief hi, the agent holds that the 

' Throughout the thesis, the subject of a sentence is always expressed as a feminine noun, whereas the 
second party of the interaction is a masculine noun. In particular, in the frequent two-person 
relationship that will the subject of analysis, the active agent will always be intended as a 'she' and her 
counterpart as a he. Besides, when it is the case, the third party of an interaction will always be 
referred to as a female. Finally, people who perform nasty or sly actions are generally referred to as 
males. 



states of the world will be carried out with a certain probability distribution whenever 

she uses action Uj. Beliefs can also be thought of as indicating the initial states of affairs 

that the agents think of as true. 

After the relationship between actions and outcomes has been defined, and the 

agent is aware of it through her system of beliefs, the notion of value comes into play. 

This permits to order the outcomes in relation with the degree of value they involve, 

so that a relation of hetterness amongst the outcomes of the choice^ can be created 

(Broome (1999: Ch 10)). Hence, a system of preferences over the outcomes can be 

generated such that it simply reflects the relationship of 'betterness' previously 

defined. Such a stylized model of choice can also be restated with a different 

terminology, which is also common within the literature. In fact, the value attached to 

the final outcomes by the agent can be said to be generated by what her are, whilst 

the set of feasible action may be thought of as the number of means that are available 

to the agent. In this way, the relationship between actions and values corresponds to 

that between means and ends. 

This brief discussion immediately raises the question of JvhatY'Ant actually is in 

such a construction. It is at this point that the distinction between an objective and a 

subjective account of value becomes relevant. According to the former approach, value 

is objective in that there exists a or of assessment of the outcomes that 

can be defined in naturalistic terms. In other words, the extent to which a state of the 

world satisfies the characteristics that are relevant for the notion of value, can be 

'objectively' measured on some scale. The existence of an independent standard, or 

norm, of value urges the agent to order the outcomes of her choice to respect the 

prescriptions of such a standard; hence, once the notion of value is known, the value 

attributed by the agent to the possible outcomes of her choice may be objectively 

determined. The most common, at least for historical reasons, example of an objective 

account of value is provided by the utilitarian theory of choice: in broad terms, value 

here consists of people's happiness, which can be associated with psychological states 

2 In order to do so, we have to assume that outcomes contain all the elements to which agents attach 
value. For a more extensive discussion of this aspect, see section I.2.2.B. 
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of mind like pleasure and satisfacdon^. These can be, at least in principle, measured in 

objective terms and used as a standard to compare the value of a state of the world for 

different individuals. Others examples of objective standards determining values are 

self-interest, or prudence. 

The subjective theory of value overturns the terms of analysis with respect to the 

objective one. Rather than speaking of some objective notions of value generating a 

standard for assessing the outcomes, students upholding this approach prefer to 

the relation of preferences between the states of the world that an individual 

actually has, and to derive the notion of value from that. In other words, an individual's 

preferences over outcomes, for the mere fact to be her own way of settling her business, 

generate a subordinated notion of value. On this account, value consists of the 

fWiBlment of our desires (Gauthier (1986: Ch. 2)). Notice that it is possible to argue 

that we have different ^ ( G r i f S n (1991: 55)) over the outcome of our 

actions, thus making it possible to generate an ordering of our preferences. Therefore, 

on this account, value can be thought of as the to which the preferences of an 

individual can be said to be fulfilled by a choice. In other words, individuals can be 

thought of as having or and that an action carries a value insofar as 

it helps to satisfy them. The most notable example of this approach (at least for 

economists!) is the theory of revealed preferences, where the agent is supposed, at 

least in ideal terms, to have expressed her preference between each pair of feasible 

alternatives in a consistent way, the utility function acting as a formal device to 

represent such ordering. 

James Griffin summarises this discussion by saying that if desires are subordinated 

to an independent conception of value, then we are in front of an objective theory of 

value, whereas in the opposite case, where desires determine value, we are dealing with 

a subjective theory (GrifSn (1991); (1986: Ch 3)). In fact, these theories represent only 

the extremes of a of models of choice, where, as we shall see in the next 

•' Broome (1999: Ch. 1) stresses how there is a fundamental ambiguity in Economics about the use of 
the term 'utility'. In fact, this notion originally was associated with an objective account of value; in 
Bentham's first definition, utility was given by the "usefulness" of an object , that is by its tenden(y to 
produce good. It was only after Robbins that the term utility turned to be considered a measure of value, 
and not value itself. 



sections, in the middle lie models in which the agent uses, to some extent, 'objective' 

standards to review and redesign her own desires. 

Gauthier points out that the main difference between an objective and a subjective 

theory of value lies in the locus value stems from (Gauthier (1986: Ch. 2)). To 

endorse an objective conception of value is to believe that a certain notion of value is 

inherently present in the world and in the states of affairs, independently of what 

agents' thoughts and desires are. Accordingly, we may describe value as an ontological 

feature of the universe, in line of principle accessible to human knowledge in the same 

way as the natural features of the world can be discovered by scientific or speculative 

inquiry. We might thus conceive of 'objective moral facts' in exactly the same way as 

we think of natural facts, or, if we want to deny such strict an analogy, we could say 

that the access to the world of moral judgements is all the same guaranteed by way of 

intuition (Ayer (1936)). 

On the other hand, in a subjective account of value we believe that value does not 

He in the world outside, but is rooted in the individual herself. Of course the individual 

is affected by the external world, and thus in forming her own system of values she 

will be influenced by that. Nevertheless, the source of value lies in the affection that 

the agent receives from outside, not in the object outside affecting her. Notice that an 

objective conception of value would not deny the existence of such a relation of 

affection between the outside and the inside of the agent - after aU an individual must 

internalise her mechanism of choice, even if this stems from the outside. But the 

objective conception would attribute value to the object affecting the agent, whereas a 

subjective account would point at the affection itself as source of value. 

Gauthier also points out that the dichotomy between an objective and a subjective 

conception of value is usually coupled with a distinction between relative and absolute 

values. Relativism is the notion for which value is dependent on each individual's own 

affective relationship with the external world. As a consequence, each person will 

build her own conception of the good, independently from that of others. Conversely, 

in an absolutist conception, values will be the same for all the people, thus shaping an 

idea of common good for the whole of the community. The difference between the 

two conceptions Ues in the relation between the good for one person and the 



straightforward good. On the fkst conception, if my neighbour experiences a better 

situation, then I am better off only insofar his good enters into my system of value -

i.e. only if I am to some extent altruist and my neighbour's well-being is valuable to 

me. On the absolutist conception, the good of my neighbour is automatically 

transmitted to the whole of the society, and thus to myself as well; if improving the 

condition of my neighbour zj good, then, that must be good for me as weU. 

Whilst it is natural to associate a subjective conception of value to a relativistic one 

and an objective to an absolute one, the other alternatives are more difficult to be 

tackled. Classic utilitarianism is the clearest example of a moral theory that aims to be 

subjective, as value is grounded on individuals' preferences, and absolute, since 

everyone shares the idea that the good is the "greatest happiness for the greater 

number". However, it is well-known that Mill's attempt to prove the validity of the 

utilitarian principle on the grounds of a subjective notion of value leaves many critics 

unsatisGed. Likewise, an account of value that was objective and relative seems 

inconsistent (Gauthier (1986: 53)). Such a distinction between relative and non-relative 

accounts of value has been largely disputed by philosophers. While Gauthier and 

Williams (1972: 20 ff.) endorse a relative notion of value, in accordance to their 

subjectivist approach. Smith (1995: Ch. 6) opts for a non-relative account. In the next 

section I shall try to clarify how the different theories of values affect theories of 

choice, also trying to depict the features of the 'intermediate' positions. 

1.1.2 From the Taste Model to the Perception Model 

According to Griffin (1991: 385), two different models of choice obtain when we 

embrace the two theories of value depicted above: the Taste Model and the Perception 

Model, derived from the subjective and the objective account of value respectively. 

Griffin stresses how the models employ the usual separation between a rational side of 

human nature (judgement, understanding, perception) from an attitudinal side (feeling, 

sentiment, will), but differ in the emphasis put upon them. 
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1.1.2.A The Taste model: the Pure Hume an Approach and the 

Coherence-and-Efficiency model 

The Taste Model draws on the Humean approach to human psychology. On that 

account, the only role of rationality is to find the best means to bring about the desires 

that the agent has. Desires are not subject to any activity of rational deliberation; that 

is, we cannot argue that it is unreasonable to hold a certain desire, or that our weU-

being would be improved if we assumed a new desire; in the words of David Hume, 

A ? I n order to find the best means to realise a certain desire, 

the agent will draw on a certain pattern of beliefs about this relation. Beliefs are 

conceived as distinct elements from desires. Accordingly, while a belief is subject to a 

cognitive judgement in terms of its truth/falsity, desire is not. To be sure, some desires 

are direcdy formed on the basis of a belief, thus if the related belief is false we can 

argue that the corresponding desire is grounded on a wrong basis. But, apart from this 

case, desires are never questionable. 

The Taste Model provides a somewhat implausible account for a theory of rational 

choice. Even if we want to leave aside the question of the content of desires, so that 

the ^//'g /o ^ l i k e in the well-

known Hume's paradox, it has been argued that at least a minimal requirement of 

coherence between the choices carried out by the agent must be provided. This leads 

us to a refinement of the pure Humean model, which can be called coherence-and-

efficiency model (Hill (1997)). This also represents the standard account of rational 

choice employed in Economics, which is consistent with the Bayesian approach to 

choice. What has been argued is that a choice should at least fulfil some basic 

requirements of internal coherence, without which an individual would be exposed to 

potentially infinite losses, as in the so-called money-pump argument — e.g. Cubitt and 

Sugden (2001). The more stringent condition that is thus imposed on a system of 

preferences in order to be considered 'rational' is that of its transitivity. Other 

conditions that are imposed have arguably a more 'technical' character, such as that of 

reflexivity and completeness. 

The requirements mentioned above provide the representation of individual 

preferences by way of an ordinal measure, whereas the introduction of more restrictive 



assumptions - namely, continuity and monotonicity of preferences - allow the 

constitution of a measure. In this setting, an agent's utility is simply a of 

value, not its source. This is coherent with the sub)activist approach, for which value 

lies only in the preferences of the agents, and the utility function permits a synthetic 

representation of them. 

1.1.2.B A Moderate Humean Model 

The coherence-and-efficiency model seems to offer a rationalisation of the 

Humean model leaving intact the basic features of its approach. Is such a model 

adequate to offer a comprehensive account of rational choice? Many commentators 

question the plausibility of such a model, even after the introduction of the logical 

refinements. Firstly, even the imposition of the transitivity requirement does not rule 

out the possibility that the agent holds blatantly counterintuitive patterns of 

preferences, which could hardly be judged as 'rational'. 

Further, Broome (1999: Ch. 5) has pointed out that the transitivity requirement 

risks to become a void concept if a modification of the usual approach to the 

examination of preferences is introduced, thus becoming an ineffective instrument to 

restrain our preferences in practical terms. In fact, so Broome argues, human 

psychology may be such that the same option can receive a different evaluation by the 

individual in relation with the option with which it is being compared, and which 

would be turned down if the first option were chosen For instance, if the individual is 

comparing the three options on how to spend her weekend of 'cHmbing a mountain', 

'going to the sea', and 'watching TV', then the option 'going to the mountain' spawns 

the two '6ner' alternatives of 'going to the mountain not watching TV' along with 

'going to the mountain not going to the sea', depending on the alternative option 

with which it is being confronted. The set of 'finer' options, then, includes six 

alternatives that stem out of the original three. As a result, every possible ordering 

under the 'coarse' alternatives that violated the transitivity assumption could be 

redefined in terms of the fine alternatives in such a way that such an axiom would not 



be contradicted'^. In general terms, what is here criticised by Broome is the reliance on 

the assumption of independence from irrelevant alternatives, whose omission makes it 

possible to re-define alternatives in the 'fine' sense. Broome's conclusion is that if 

alternatives are allowed for, and this does not seem too strong an assumption at the 

light of our insight into human psychology, then it is always possible to formally justify 

every set of preferences, even those that at a first exam would not pass the transitivity 

test. Hence, the position of what Broome calls 'the moderate Humean' in fact 

collapses to that of the pure Humean, thus attracting the same type of criticisms 

illustrated above. 

Finally, Griffin (1991) emphasises the inadequacy of the Taste Model, and in 

general of every model that relies upon a subjective theory of value, in offering a 

sensible account of wora/ preferences, at least within the Kantian approach. Drawing 

upon the Kant's theory on the subject, he points out how morality belongs to the 

sphere of thus requiring the independence of the judgement from the 

sensible world. Therefore, he endorses what he calls a fragmentation of utility. Although 

the Taste model - or one of its refinement - might be tolerated in the account of 

individual choice, this would be at odds with normative analysis: after all, it is blatantly 

unfair to assign larger resources to the amateur of champagne than to the modest 

estimator of potatoes. Therefore, Griffin endorses the use of a notion of preferences 

based on objective values when involved in normative analysis. 

A partial answer to these criticisms comes from those scholars who propose a 

further amendment to the Taste model, endorsing a more radical possibility for agents 

to review their desires. For instance, Gauthier (1986: 29 ff) suggests that agents should 

hold preferences. His starting point is the observation that there 

exist two basic dimensions in the manifestation of preference. One is behavioural, and 

plainly consists in the actual choice that agents make. This is also the underpinning for 

the widespread approach in Economics called 'revealed preferences', for which the 

In the example, the apparent cycle M >- S >- TV >- M could be accounted for by the fact that the 
individual prefers going to the mountain when the alternative is going to the sea, prefers going to the 
sea when the alternative is watching TV, but when confronted between climbing a mountain and 
watching TV he goes for the last option. In terms of the finer options, then, the ordering would now 



preferences individuals hold are straightforwardly what they reveal in their choice. But 

there is also another dimension, which Gauthier calls attitudinal, and that mainly lies in 

the expression of preferences made in speech. In fact, the two dimensions may not 

coincide: an agent might that she prefers not to smoke, while actually not giving 

up smoking. Therefore, on Gauthier's account, a preference might be held as irrational 

if these two dimensions do not coincide. This is an important step, insofar as it 

removes one of the basic postulates of the Humean approach, that is the absolute 

impossibility to question our desires, as manfested through choice. 

Building on this point, Gauthier states that the preferences that form the utility 

function of the agents must satisfy three requirements: the agent must not suffer lack 

of relevant information, lack of experience and lack of reflection when formulating her 

preferences. If even one of these three conditions fails to be respected, then we should 

say that the agent has formed only a Ax/aAfg preference, which will - or should -

reviewed after the agent obtains full information, or experience, or reflection. 

Likewise, Brandt (1982) states that a desire is rational only if it survives criticism by 

facts - a person acknowledges all relevant facts - and logic - a person does not incur in 

logical errors when drawing inferences about her choices. 

All of these attempts to introduce some methods to rationally review the desires 

lead us toward a less extreme' Humean model, if not to a 'quasi-objective' account of 

preferences. However, as Griffin (1991: 56 f f ) argues, this does not seem enough. 

After all this process of rational reviewing, the agent may turn out to still possess 

whims and idiosyncrasies that would surely embarrass a 'moderate' Humean. And, 

most of all, it is not entirely clear when these conditions of full information, 

experience, reflection may be said to be met. All of us agree that a better reflection 

may improve our understanding of a certain problem, and thus the adequacy of our 

choice. But reflection is time-consuming, gathering of information is generally costly, 

as well as the acquiring of experience. Clearly, there is a trade-off between the gain in 

investing resources to get a more reflective choice and the loss of time and money for 

such an investment. So, where is the balance? It is very hard to answer, and, further, if 

be: Mg > ~ S-jy >- TVg ~ TV^ >- M j y ~ M ^ , where the label denotes the alternative with 

which the option is being compared. 



there is an answer this will be entirely subjective, thus leaving the philosopher with no 

useful instrument to assess the rationality of holding a certain desire. In other words, 

the adoption of whatever standard to rationally review our preferences may turn out 

to be a void concept, practically ineffective to constrain our desires. 

The solution that Griffin seems to propose is a further shift from the Taste model, 

to support something closer to an objective account of values. He claims that asserting 

that something is valuable implicitly means to compare it against a backdrop of general 

human values. Therefore, only relying upon that set of prudential values that is 

supposedly shared by all the people, we might hope that our analysis does not incur in 

the failures of the Humean models. 

In my opinion, this claim has all the appearance of a withdrawal. As Griffin 

himself argues, we should not pretend to assess all the desires agents have, but only 

the overall desirability of their whole life. But, if this perspective may suffice for 

normative analysis, it seems indubitable that it leaves many other fields lacking an 

adequate theory of choice. 

1.1.2.C The Perception Model 

Indeed, what we have defined as 'moderate Humean' positions have some 

characters typical of the principal antagonist of the Taste model, i.e. the Perception 

model. The basic feature of such an approach is the presence of a norm or a standard 

that determines the value of an outcome and thus the preferable choice for the agent. 

As already seen, there exist three of such possible standard mainly considered by the 

scholars: interest, satisfaction or happiness, prudence. 

What are the reasons to endorse such a model? In the previous section we 

encountered Griffin's pragmatic argument: it seems sensible to call upon objective 

values when dealing with normative analyses. Recall that John Rawls's (1971) proposal 

of drawing on principal goods as the main instrument of political economy is a direct 

consequence of the search for objective values when dealing with normative issues: 

principal goods are defined as those resources that are universally thought of as means 

necessary to reach our plan of lives. Likewise, the argument for which the adoption of 



a perception model would help solving the complex problem of the intercomparability 

of the utility function is roughly similar. 

But there also exist more pressing, philosophical reasons to endorse such a model. 

We have already emphasised how the basic characteristic of the perception model lies 

in the possibility of reviewing the desires we possess. Therefore, if values are in some 

way a matter of rational deliberation, then we must be inclined to accept a non-relative 

conception of value; as Smith (1995: Ch. 5) argues, by definition of rationality each 

agent, when necessarily comes up with the same 

solution to a problem. This must be true in particular when rational agents have to 

deliberate about their system of values; consequently, they should all converge to the 

same solution, that is to say to the same conception of value, at least ideally. 

To put things differently, let us not question the existence of objective moral facts 

in the world, which is the view that Smith defends. Hence, we must expect from 

rational agents to converge to the same perception of reality: even if the world of the 

objective moral facts is not depictable in natural terms, thus presumably implying a 

greater effort of investigation to the agents, they will best exploit the information 

available to come up with an identical solution. 

On Smith's account, a necessary feature of moral judgements is also their practical 

relevance, i.e. they must necessarily offer a reason to action to agents, absent weakness 

of will and other forms of irrationality. Thus, the common perception of a moral 

judgement must at the same time provide rational agents with the command to change 

their desires in order to abide by moral requirements. As a consequence, all the agents 

should converge to the same set of desires, if fully rational. 

Notice that the holding of these two results - the objectivity of moral judgements 

and their practical upshot as reasons to action - would clash with the traditional 

Humean account of desires and beliefs as distinct elements. In fact, if the acquisition 

of the moral judgements is substantially a cognitive enterprise, then they will be held in 

terms of beliefs; on the other hand, desires are the prompt to actions. Thus, it would 

seem that beliefs influence desires. But the moral problem is solved by arguing that 

such a process of revision of desires does not take place in the intentional ground, but 

on the deliberative one. In other words, when agents act, their desires have already 



been formed. The process of revision of desires has been precedent to the moment of 

the decision. David Schmidtz (1995) offers a similar explanation of why people should 

have a reason to change their desires, by means of his notion of reflective rationality, 

which consists of the ability to re-shape the set of ends we have in order to improve 

our well-being. Roback Morse (1997) offers a modification to the standard model in 

Economics, explicitly introducing in the utility function an endogenous mechanism to 

calibrate our "desires" and our "longings", where this term covers desires of a 

somewhat higher status, that is desires for "virtues" (beauty, culture, etc.) 

1.1.2.D A Comparison 

Needless to say, the objective account is not immune from criticism as well. The 

first concerns the philosophical justification of the idea of uniformity of values. In 

fact, this notion is grounded on the idea that 'rational' agents would all come up with 

the same solution when facing the same problem of choice. However, the 

requirements that agents be put in the same circumstances is practically impossible to 

be fulfilled; not only does it call for agents having the same conditions of choice in 

terms of the actions-outcomes relationship, but it also requires agents to have the 

same desires and the same beliefs. But this could only happen in ideal or hypothetical 

terms, and such an exercise would have a limited impact in practical decision-making. 

Smith himself admits that in reality this process might be very far from taking place, 

even if there actually exist large areas of moral consensus between the citizens of a 

society. Moreover, despite no account of rationality is offered in this account the 

concept of rationality itself is the main cornerstone of the value uniformity claim. This 

certainly raises some doubts as to the significance of this assertion. In section 1.4 I 

shall seek to offer a different route to how moral values could come to be shared 

within a society. 

Consequently, the argument that endorses the objective idea of value is located in 

an ideal area, which only hypothetically could invest practical decision-making. In fact, 

convergence is subject to the full rationality of agents, which in turn implies the truth 

of all the relevant beliefs and the exactness in the method of deliberation, along with a 

concern for the systematic justifiability of the whole set of desires (see Williams 



(1972); Smith (1995)). Obviously, the same criticism raised before in relation to the 

too 'timid' attempts of the moderate Humean to rationalise her desires can be restated 

here on an even larger scale. On the other hand, the pragmatic argument that an 

objective conception of value is more helpful than a subjective one in normative 

analysis appears indeed a sensible view, although the method to select an objective 

standard may induce some concerns as to its arbitrariness. 

On the grounds of such considerations, it seems that a 'not too extreme' 

subjective account of value, i.e. some types of 'moderate-Humean' models, seems 

more defendable on epistemological and philosophical grounds. In fact, the objectivist 

model may be seen as a particular case of the subjective one, because an agent can 

always voluntarily choose to adopt an objective standard to form her preferences. On 

this view, an agent can actually act in order to pursue some objective standards such as 

her interest, or the maximisation of her pleasure or prudential values, though deciding 

to do so voluntarily. 

Moreover, what I believe to be a point partly neglected in the literature is that an 

agent may form her own norms or standard of assessment, and then use them as 

subjective standards by means of which to appraise outcomes. In this sense, the agent 

may act 'as if she was upholding an objective account of value, in the sense that her 

way of attaching value to outcomes fulfils all of the properties illustrated in the 

previous section, but value would be at any rate subjective as the norm stems from the 

agent herself Another way to express the same concept is to say that an agent may 

decide her own ends, or her plans of her Ufe, and then act 'objectively' in the way that 

best concurs to fulfil such ends. 

Furthermore, the 'intermediate' account between the taste and the perception 

model could simply be offered by considering that some normative standards of 

assessment exist and are ^objective', in the sense that the perception theory argues for; 

nonetheless, the individual is free 'to choose' among them and 'combine' them in the 

way she most likes. To be sure, this account is not immune f rom criticism either; in 

particular, the problem of commensurabiHty among values, which will be the topic of 

section 1.3, seems an obvious objection to the theory. However, I believe that this 



account may offer a helpful starting point to 6nd the right 'compromise' between the 

models illustrated so far. 

On the grounds of this discussion, in the remainder of the thesis I shall adopt the 

'intermediate' perspective just illustrated. So, I will take for granted that there exist 

some standard of behaviour, or norms of assessment, such as self-interest or 

prudence. These may be thought of as being defined 'objectively', i.e. in naturalistic 

terms, or they could stem from an agent's own process of speculation and 

deliberation. What matters is that the agent is free to choose among them when 

forming her set of preferences — or set of ends - and act accordingly. This account 

enables us to use the same categories typical of an objectivist account within a 

subjective framework. The model of choice developed in the next Chapter will be 

based on these ideas. 

1.2 R E A S O N S TO A C T I O N 

1.2.1 A Definition 

The analysis conducted so far in terms of values and norms will now be extended 

in order to come close to a viable model of choice. The following argument is mainly 

based on Smith (1995: Ch. 5). In particular, what I want to describe is how the 

motivational side that we have depicted so far can be connected to that of actions. 

This connection is made easy by the structure of the model illustrated so far. In fact, I 

shall talk about reasons to actions that an agent has in a particular choice, where these are 

grounded on the sources of value that the agent has included in her system of ends. In 

other words, we can say that the fact that the agent attributes value to a particular 

principle, e.g. self-interest, prudence, etc., and that this principle provides the agent 

with a certain prescription concerning the behaviour that the agent should take, also 

offers a reason to action to the agent. For instance, I may claim that "it is in my interest 

to do X if I am in C" and, at the same time, assert that "it is a wo/y/ for me 

to do A in C". Those two sentences may lead to different prescriptions in terms of 

practical behaviour, but they can contemporaneously be held by the same agent 

depending on the perspecdve that she is adopting in assessing a situation. What 



distinguishes the different types of reasons to action is their being related to some 

general principle of assessment - namely, a norm - which allows us to state that A-ing in 

C is or Therefore, we may say that we have a worwaAfg rg&fo« to A in C 

if there exists a general standard of assessment by means of which we can justify the 

action. As Smith claims, to say that someone has a normative reason to A is to say that 

there is some requirement that she As; that is to say, her A-ing is justified from the 

perspective of the system that generates such a norm (Smith (1995: p. 95)). It is 

important to stress that the sense in which we talk about a normative reason is related to 

the existence of a standard stating the desirability/requirement of that action, and not 

to its overridingness over other prescriptions, as some of the arguments of the next 

sections may lead us to think. To be sure, the different standards may give contrasting 

prescriptions in relation to a certain problem of choice; in those cases we have a case 

of conflict. I shall deal with those issues in the section 1.3. 

Another relevant issue concerning the normative content of reasons to action 

regards the state of beliefs that the agent holds. In fact, on Smith's account, a 

normative reason can be said to be drawn from rational analysis only if the agent holds 

/rvf beliefs over the relevant elements of the situation. In this case, we can say that the 

action can be justified by the existence of a particular reason prompting the individual to 

follow that particular action. Consequently, the reason and the action may be thought 

of as standing in a relation between each other. On the other hand, whenever 

the action that the agent intends to effect is derived from a logically coherent analysis 

but it is supported by a wrong belief about the means-end relationship in which she is 

involved, we could speak of a motivatation to action. In this case, it would be possible to 

give an rather than a justification for such action, where such an 

explanation would have a teleological nature and would be grounded on the 

psychological states of mind that have brought about the action^. In other cases it is 

not possible to give any account of an action, either in justificatory or explanatory 

terms; in this case we say that the action was unreasonable unmotivated. 

5 In the next Chapters, I will not refer to such a distinction between reason and motive to action, and I 
will consider the two as synonymous. 



1.2.2 A Taxonomy of Reasons to Actions 

In the present section I seek to put forward a taxonomy of different reasons to 

action that will prove useful in the rest of the work. As I shall illustrate in section 

2.1.1, the literature abounds with different categorisations of types of behaviour, 

which differ more for the terminology adopted rather than for their content. 

However, a distinction seems natural to be put forward when dealing with individual 

motivations: on the one hand, we have the reasons of the self; that is to say, those 

concerning the individual who is acting. On the other hand, we have reasons to action 

that do not strictly refer to the self, but are determined through taking on a broader 

view and considering the interests of the other agents involved in the interaction. The 

broadest terminology that has been adopted in relation to this distinction is the one 

that calls the Erst type of reasons to action and the second 

This dichotomy will be extensively analysed in Chapter 2, thus I will instead focus here 

on another distinction that appears to be somehow neglected in the literature, that 

between and reasons to action"̂ . 

1.2.2.A Consequentialist Reasons to Action 

Simply stated, reasons to action can be said to be consequentialist when they refer 

to the consequences of the agents' actions. Consider the situation of choice set out in 

section 1.1.1 within a context of strategic interaction involving many agents. 

Outcomes of actions are here states of affairs that can be described by the list of all 

pertinent variables, such as income, effort, psychological satisfaction, etc. for each 

agent involved in the interaction. The distinction between self-regarding and other-

regarding preferences depends on whether an agent takes into account only the 

consequences related to her very self within this list, or also considers the 

consequences for other agents. In the former case we have self-regarding 

consequentialist preferences. 

Copp (1997) associates this distinction with the perspective used in appraising a 

certain outcome. Accordingly, self-regarding reasons are reasons grounded in a 

'' This distinction has been suggested to me by Sacconi, and developed in Sacconi (2002) and 
Grimalda and Sacconi (2002). 



person's own standpoint, which he calls z«/gr«a/ Conversely, other-regarding reasons 

stem from the adoption of some other perspective, such as that of some other agent 

involved in the interaction, that of the "team" of which the agent is part of (Sugden 

(2000)), and, at the extreme, that of the society as a whole. Copp calls this an 

standpoint, implying that the point of view is different from that internal to the agent 

herself To be sure, the agent may choose to adopt different notions of value when 

using a certain standpoint; for instance, one's needs, desires, wealth, all refer to an 

internal standpoint and originate different preferences. I shall further expand on these 

issues, and particularly on those related to the idea of self-interest, in later sections. 

The range of possible sources of value increases even further when the agent takes 

account of the consequences of social interaction on other individuals, i.e. she adopts 

an external standpoint. In all of those cases I shall talk about other-regarding 

consequentialist preferences. In fact, this definition does not necessarily imply a 

benevolent disposition of the self towards other people, but only that individual 

preferences are affected by the outcomes of social action for other people, in whatever 

fashion this may occur. For instance, if I loathe my neighbour then the very fact that 

my ranking of states of affairs is (possibly partly) based on consequences referred to 

him makes this an other-regarding type of preferences. To be sure, though, other-

regarding preferences are the basis to express an individual moral preference of a 

consequentialist type, namely a preference in which the interests of every agent is 

considered, in each outcome of the interaction. Altruistic preferences are another 

special case, in which the agent attaches a high, possibly exclusive, weight to the 

interests of other agents rather than her own. 

1.2.2.B Deontological Reasons to Action 

The second category of reasons to action is characterised by their non-strict 

consequentialist nature. I shall call them since they are based on some 

intrinsic characteristics of the agents' actions rather than merely on their 

consequences. In other words, agents are prompted to act in a certain way by the 

awareness that their actions satisfy some particular properties, somehow defined, of 

the action, rather than from the outcomes of their actions. For instance, the agents 



may derive a spur to action in that the procedure followed in their choice has been fair 

and it has not violated the pre-constituted rights of any of the participants. Or, they 

may attach significance to the fact that a certain action fulfils some moral or 

ideological principle. In all of those cases, the agent can be thought of as deriving a 

reason to action from the adherence to a rule of behaviour, where this fulfils some 

characteristics that the agent thinks as significant. Even in this case it is possible to 

draw a distinction between self-regarding and other-regarding deontological reasons to 

action, where the former refers to the instance in which the agent only cares about one 

intrinsic characteristic of he ro in action, whereas in the latter the agent takes into 

account characteristics of both her own action and others'. 

This argument may be subject to the following type of criticism; an outcome can 

always be defined so that it comprises every characteristic to which the agent assigns 

value, thus also possibly including 'deontic' properties of the patterns of actions. In 

other words, every element that the agent deems as relevant for her choice can be 

included in the description of the state of affairs, and in particular some deontological 

property of the action(s). This is essentially the theory advocated by Sen (1985, 2000, 

2001), with particular reference to the notion offreedom as the significant deontic 

property. As Scanlon (2001) points out, this approach calls for a subjective theory of 

value, whereas only on an objective account can the distinction between 

'consequences' and 'actions' leading to such consequences still be said to be significant 

and neat. In particular, the latter case corresponds to what Scanlon calls Foundational 

ConsequentiaHsm, which is consistent with classical Utilitarianism, as opposed to 

Representational ConsequentiaUsm^, where value is subjectively determined by the agent 

and some notion of fairness pre-exists to that, so that the traditional means-ends 

relationship is no more than a Formal construct of rational choice. Verbeek (2002) 

holds an even more radical position in arguing that the inclusion of the agent's 

concern for the fairness of the process is incompatible with any notion of 

ConsequentiaUsm. Sen's theory would Ue in the middle between the two categories, in 

that he endorses a subjective account of value W moral values are not pre-determined: 

in this there would lie the properly consequentialist trait of his theory. According to 



this view, the distinction between 'consequences' and 'set of actions' that leads to such 

consequences may appear somehow redundant. This would also undermine the 

present distinction between consequentiaHst and deontological preferences. However, 

I believe that this separation in any case helps to clarify the different sources of value 

that the agents deems as relevant, thus making this distinction signiGcant. 

1.3 T H E P R O B L E M OF C O M M E N S U R A B I L I T Y 

A M O N G S T V A L U E S 

Our common life is full of examples of problematic choices: if we find a wallet 

with a large sum of money in a park, we are probably uncertain as to whether to take 

the money for ourselves or give it to the police; surely, this couple of conflicting 

prescriptions derive from the use of a self-regarding reason as opposed to some forms 

of other-regarding ones. The plot of many artistic works is simply based on the 

conflict between such reasons: in Romeo and Juliet the /vajow of obeying the 

orders of the families clashes with the reason to action derived from their own 

In section 1.2 I have illustrated the underpinnings of a model of choice that leaves 

as ample as possible the set of values that the agent may include into her system of 

ends. However, this perspective leaves one problem unanswered yet, namely that of 

their comparability or commensurability. Since this is a central question in the debate 

regarding rational choice theory, I will devote the present section to shed some Ught 

on this topic. 

In Copp's terminology (1997), when values are adopted in problems of choice, 

they boil down to about possible ways of behaviour. For instance, when 

analysing a certain choice to be made, we may talk about the verdicts of morality, 

which are derived from the adoption of some moral standard, or verdicts of self-

interest, related to the standard of identifying what action best fulfils our ends, and so 

on. 

However, a problem arises when the agent considers two values implying different 

prescriptions: that is to say, verdicts may be in conflicteach other, and this may 

^ For a general introduction to some aspects of consequentialism, see Pettit (1993). 



affect the consistency of our practical actions. The agent should then be able to 

compare, in some way, the two values in order to come up with a consistent decision, 

but of course this is generally not an easy task. Comparability is made possible by the 

existence of some common scale on which the 'degree of persuasiveness' of the two 

norms of behaviour can be weighed against each other. Students who are particularly 

sceptical about the possibility of comparing different values talk about their 

thus further emphasising the impossibility of comparing values at a 

purely conceptual level. 

In what follows, I shall try to analyse the debate in the literature on this theme. 

Three positions will be distinguished: at the two extreme lie the opposite views about 

the commensurabiHty of values, that is to say full commensurability or complete 

incomparability of our values, while in the middle we shall review positions in which 

the comparability among values cannot be fully guaranteed. The foUowtng analysis is 

intended to be mainly a survey of different positions on such a relevant theme. I will 

not attempt, though, to find possible lines of convergence between them, and in the 

remainder of the thesis I shall, very simplistically, assume full commensurability 

between values. Nevertheless, I thought that it was at least necessary to be aware of 

how restrictive this assumption could be. 

1.3.1 Incommensurability 

Copp's position is one of extreme scepticism about the inherent consistency of our 

practical rationality. His point of departure is the claim that in order to reach the 

coherence of our judgements, we need a general standard capable of letting us discern 

what is the action to be taken in each circumstance we come across. The main 

characteristic that such a general standard should satisfy is one of overridingness, that is 

to say the capability to settle all of the possible conflicts that may arise among our 

reasons to action. 

To be sure, all of the general principles we illustrated in the previous sections, like 

the norm requiring acting in accordance to self-interest, or in accordance to morality, 

are candidates to such a role. However, Copp argues that the possibility of conflicts 

between such principles is so evident that we actually need a sort of meta-standard able 



C^o/fg 

to settle the conflicts between these 'first-order' standards. For instance, the mere 

analysis of the dilemma between self-interest and morality is able to completely puzzle 

our system of judgements. It seems straightforward that in some cases we would act in 

accordance to our self-interest, in other moral reasons will be prevailing, thus denying 

a complete overridingness of one norm on the other. Other principles, like that of 

personal excellence, are also implausible as general norm of conducts. As already 

noted above, the argument for which the moral principles, hj definition, should 

overcome the others rests on a misunderstanding. For this is nothing but a 

restatement of what moral principles are, restricting the class of supposed moral 

actions to that of the 'morals actions actually winning the match with other principles'. 

Then, so the argument goes, the meta-standard should tell us just when a particular 

type of norm should prevail and when it should yield. But this is not an easy task: 

suppose we have found such a supreme standard. On what basis can we judge it as 

supfeme? Of course we need standard to assess its supremacy, unless we want 

the supposed meta-standard to be judged as supreme from its own standpoint. But this 

seems plainly unsatisfactory, because on such grounds every standpoint is supreme. 

Therefore the supreme meta-standard cannot be but for this very reason it 

cannot be supreme. In other words, a argument seems to be 

looming. As long as no 'first-order' standard seems effective as an overriding standard, 

and this seems justified by common sense, we call for a second-order standard to sort 

the conflicts between Erst-order ones. But how can we judge the prevailing 'second-

order meta-standards? We would need a third-order meta-standard, and so forth. 

Therefore, it seems that the idea of a meta-standard is logically incoherent. 

The conclusion Copp draws from such an argument is that of a profound 

scepticism about the possibility of the unity of practical reasons. As long as the 

recognition of a supreme principle leading our choices is impossible, the very idea of 

commensurability of our values seems impossible too. Of course in many situations, 

the overridingness of a particular principle over another will be evident, but 

conceptually the overall coherence of our practical rationality seems undermined by 

the absence of a general standard of judgement. 



1.3.2 Full Commensurability 

As we emphasised in the previous sections, the fundamental idea underlying the 

notion of value is the possibility of "measufing" the extent to which certain outcomes 

satisfy the norm, or principle, to which the particular value which is being considered 

refers. On the grounds of this picture, we can say that the idea of commensurability is 

twofold: on the one hand, arguing that values are commensurable means that a//the 

outcomes may be compared on the basis of the principle to which the value refers, 

thus creating a complete ordering of the outcomes available to choice. Provided that 

the ordering satisfies some logical rules of internal coherence, it is thus possible to 

dispose all the outcomes under observation onto a single scale, which also generates a 

utility function. In this view, the problem of commensurabilism shifts back to one of 

(Broome (1999: 146)). 

Therefore, this first account of commensurability refers to a single, or indistinct, 

idea of value, questioning the possibility of an ordering of the objects based on such a 

value. On the other hand, the second account of commensurability refers to the 

comparability of ideas of value, arguing that it is possible either to generate an 

ordering of values themselves or to synthesise all the distinct account of values in a 

single, general, meta-scale of value. In other words, we should be able to discover that 

meta-standard against which Copp argues. These two accounts of commensurability 

are certainly related to each other: we might say that once the second of the problems 

put forward, that of the commensurability between values, has been solved, then we 

can advance to the first one, related to the possibility of having a comprehensive scale 

of value. 

As both Griffin (1977) and Broome (1999: Ch. 9) stress, this second problem is 

easily solved when we observe that in our comparison A? ya/ygj, 

but that is to say events or outcomes exactly specified as to the of value 

included in them. For example, while it seems impossible to compare in abstract terms 

the value of "free speech" with the value of "eating pizza", once we specify the 

amount of each of them we want to compare, an answer becomes possible. Thus, we 

can say that ^ /J" (Broome 

(1999:145)). 



On such grounds, the answer to Copp's sceptic position about the unity of 

practical reason is that we do not really need a meta-principle according to which 

settling our conflicts between different values: once the choice is arranged in terms of 

and not in terms of choice between values, the problem of Ending 

a meta-principle simply becomes irrelevant. Commensurability is provided if we are 

able to our options on a scale: more precisely, ^ y a / y g j 

wga/zj" j-awe jca/;. To c/azw m/ygj an? A) 

(Broome (1999: p.l46)). 

If the second problem of commensurability is thus sorted out, we are left with the 

problem of finding a homogenous scale onto which arranging the values attributed to 

the various options. Regarding this point, the controversy between adopting an 

objective instead of a subjective account of value arises again. Further, the problem of 

commensurability among values within an individual scale is usually linked with that of 

of values people. In fact, we do need to compare different agent's 

position in the normative analysis of many social situations. Clearly, the choice of one 

type of scale on the individual ground affects the type and the extent of comparisons 

we can make from the inter-individual one. 

Sen provides a review of the different forms of individual scales we need in 

relation to the type of interpersonal comparison we may do, based on the range of 

transformations of the utility function that might be attributable to an individual (Sen 

(1979: 191-194)). The possible forms range from mere ordinalism, where all monotonic 

transformations are feasible and which is sufficient to generate a coherent individual 

scale but not interpersonal comparisons, to where the set of 

transformations is restricted so that to allow comparisons in the level of welfare of 

different individuals, in accordance to Rawls's maximin principle. Then we meet the 

first forms of cardinality of the utility functions when we adopt interval scales, in which 

only affine transformations - that is those of the form Wi'^=ai+biWi - are allowed; 

they permit //wY when the parameter used to change the unity of the scale 

is the same for all individuals -that is, bi is the same for all i. In this case we could 

actually compare how much an individual values one option better than another one 

with the assessment of another individual. This is equivalent with saying that the unit 



of measure of the value is the same for all individuals, but the origin, that is to say the 

location of the 0 in the scale, is arbitrary. We thus get nzAo when the origin of the 

scale is not arbitrary but fixed, as only homotetic transformations are allowed. In this 

case the ratio of the absolute level of utility of the individuals - not only of the 

differences between levels like in the previous case - acquires meaning. 

Both Broome and Griffin endorse some form of cardinal individual utility 

function, but differ in the account of them. Broome opts for an objective account, 

arguing that this induces unit comparability since the unit of measure is objectively 

determined. He also introduces a way to identify a non-arbitrary origin in the scale. 

Griffin reaches the same result of creating a ratio scale relying upon a subjective 

account, where value is conceived as ^ a r g u i n g that it is practically 

impossible to measure the quantity of value involved in an outcome if we stick to an 

objective account. On such explanation, the origin of the scale would be given by the 

situation of indifference of the agent respect an alternative; further, by checking what 

is the strength of a certain desire we would come up with the "distance" of the value 

of an option from the origin. 

1.3.3 Partial Incommensurability 

There are two main lines of argument to the view that commensurability between 

values at the individual level and intercomparability of values between individuals is 

possible only up to a limited degree. One refers to Bernard WillUams's objection to the 

possibility to fit all the values on a single scale, because of the lack of a clearly 

definable unity of measure common to all of them (William (1972: 55 ff)). The other 

refers to the idea of vagueness in the comparison of alternatives, which undermines the 

possibility of ordering the options available because of the existence of large "areas" in 

which the judgement is ruled by a logic different from the "standard" one used to 

order values. 

As a first remark to the possibility of full commensurabihty of values, we have to 

notice that so far we have always supposed that the value were found in the ow/cowfj" of 

actions, not also in the means that bring about those outcomes. This assumption of 

consequentialism is certainly functional to the utilitarian view, but it is far from being 



unquestionable. Arguably, many deontological moral theories would not pose the 

problem of commensurability in these terms, or would not pose the problem at all. 

Leaving aside this point, we now have to consider Bernard WilUams's objections to 

the idea of full commensurability (Williams (1972: 99-104)). As he points out, inside 

utilitarianism there is an inevitable trade-off between the of the requirement 

that happiness is the source of value for each individual and commensurability. In 

other words, if we want to carry out the 'quasi-arithmetical' operations of comparisons 

and stim that are predicated by the utilitarian principle, we would want the argument of 

the sum to be homogeneous. This is certainly the case if we restrict our idea of 

happiness to one o f o r but it clearly seems faidy unrealistic that we 

link all of our system of values to such an account. On the other hand, if we want to 

enlarge our meaning of happiness, thus including many more motives conducting to a 

happy life then mere pleasure, we end up having individual scales of values hardly 

comparable with each other. The point is that such an account of a happy life seems 

rather to be composed by a of other values, ranging from integrity, freedom, love, 

and so on. Therefore, even if it were possible to create an individual ordering which 

took up all of this possibly conflicting motives, it would hardly seem possible that we 

could find in it a not controversial measure to make interpersonal comparisons. 

Indeed, such a comprehensive account of happiness that Williams considers comes 

very close to the concept of utility as strength of desires that Griffin endorses. 

Therefore, Griffin's strenuous defence of commensurability would look in danger. In 

fact, he seems aware that the range of values that are commensurable is in some way 

limited. He honestiy agrees with Williams that there may exist some values whose 

inherent nature prevents a full appreciation in terms of their capability to satisfy 

desires. The clearest example is that of justice: a state of the world in which a fair 

distribution of welfare is guaranteed, may be considered valuable in independently 

of the amount of satisfaction of desires that it may fulfil (Griffin (1977: 52)). Further, 

such values like beauty, human life, or knowledge could hardly be fully explained by 

means of the desire they spur in people. Therefore, the scale which he proposes to 

measure the value, that of strength of desires, does not seem suitable to order all the 

values we come across, confirming Williams's scepticism. Still, Griffin believes that 



such a difEculty in dealing with these cases does not threaten the v e g basis of 

commensurability, and consequently of utilitarianism either. H e claims that for 

instance the problematic value of justice can be accommodated in the utilitarian 

approach by considering it as a constraint to the maximisation principle. Moreover, all 

the other apparently puzzling values for this approach may well be "translated" in 

terms of strength of desire after opportune reflection. 

The debate on the possible trade-off between the extension of our preferences and 

the idea of commensurability becomes even more acute if we look at the practical 

consequences to which it leads: when sketching a practical way to undertake 

interpersonal comparisons, Griffin comes very close to a sort of cost-benefit analysis, 

as he explicitly admits (Griffin (1977: 265 and ff.)). Thus, the key variable to carry out 

such operations turns out to be resources, like money or time. In fact, we said that on 

the conceptual point of view we should measure the "distance" of an option from the 

indifference position, or 0 point of the scale when doing comparisons. On a practical 

ground, this amounts to measure the availability to pay of an individual, and of course 

the measure of money is the most natural candidate to supply a standard for this. 

However, Williams contends that this point seems really paradoxical: it seems 

common sense that we cannot express some values, like the value of a life, or the 

value of an ancient town, merely in monetary terms. 

If these arguments against full commensurability seem far from unconvincing, 

there is another point made by Broome (1999: Ch. 8) that further weakens its 

supporters. This is related to the idea of vagueness in the capacity to discriminate the 

relation of preference between two options. The main idea is that in some cases, 

especially when we consider a continuum of alternatives, ordered with respect to a 

certain feature - for instance, the range of colours going from red to yellow, or the 

attractiveness of a job as measured by the related income - and we want to compare 

them with an alternative not belonging to the continuum itself - Uke the colour 

reddish-purple, or another career - we come up with the impossibility to judge clearly 

what relation of preference exists, if any. Especially when we are in the middle of the 

continuum, either we shall not be able to say if one alternative is preferable to other, 

and vice versa, where this is different from saying that we are indifferent between the 



two alternatives. This is the idea of vagueness, and it carries out that we cannot 

precisely locate the boundaries where the relation of vagueness becomes one of 

preference in one of the two ways. 

Broome carries over this general argument to the topic of commensurabiHty, 

arguing that in many situations our judgement between two values will be actually 

vague. This implies that not only will it be impossible to carry out comprehensive inter-

individual comparisons, but also that this will be true at the individual level. In other 

words, the same attempt to build an ordinal utility function seems at odds with the 

existence of an area of vagueness in our judgement. Broome further emphasises that it 

is altogether arbitrary to assume, as Griffin implicitly does, that such an area is after all 

irrelevant because of its "Hmited" extension: nothing can exclude that the region of 

vagueness be very wide. More, he points out the strong difference existing between 

indifference and vagueness, in terms of consequences of our actions: vagueness is in 

fact subject to the money-pump argument, being thus at variance with the Bayesian 

account of rationality. 

Linking this work with others by Broome, it seems that the solution he puts 

forward is antithetical to the Griffin's one, urging the adoption of an objective account 

of value when dealing with interpersonal comparisons and, more generally, with 

normative analysis. At the time being, he is nonetheless not clear about the contents of 

such an account. Still, his account of vagueness looks a powerful instrument to 

formalise the idea of partial incommensurability between values. 

1.4 I N T E R - S U B J E C T I V I T Y A N D T H E S H A R I N G OF 

M O R A L V A L U E S 

Although this is not the right place to argue at length on the moral philosophers' 

search for their Holy Grail, i.e. a general theory of morality representing, at the same 

time, both a consistent general norm of assessment and a motivational prompt to 

action for individuals' practical behaviour, another relevant aspect that needs, at least, 

to be skimmed over is that concerning the issue of convergence of individuals towards 

the same set of moral principles. The practical relevance of this issue will be clearer in 

the next Chapter, where the evidence emerging from experimental economics will be 
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reviewed in section 2.2. It will be apparent how in many instances the subjects 

involved in experiments adopt a typical 'non-selfish' behaviour, which sometimes, 

although not all the times, seems to be driven by a concern for the interests of the 

'group' rather than their own self-interest. This is particularly evident in Public Good 

Games, where the behaviour of agents who give to the public good and punish 

defectors seems to be driven by the concern for a group-oriented 'norm of co-

operation' (Dawes and Thaler (1988)). 

Existing theories of individual motivations do not seem suitable to account for this 

kind of facts, as they generally focus on self-based assessment of the overall allocation, 

such as the payoffs difference between the subject and other individuals (see section 

2.4). Conversely, I shall argue that this fact can be accounted for by the idea that 

(some) individuals adopt an impersonal perspective in the assessment of the overall 

allocation, and act so as to endorse the resulting criterion of assessment for states of 

affairs. I shall also argue that this leads to individuals adopting the 'objective function' 

of the group, although this does not lead to the notion of 'team thinking' (section 

2.4.5). This argument will form the background discussion for the model of 

motivations that I shall develop in section 2.5, in which agents have a conditional 

wilHngness to comply with a moral criterion stemming from the adoption of a 

common standard in assessing states of affairs. However, to make this account sound, 

it is necessary to be precise as to the extent to which such a function can be said to be 

'shared' by individuals, i.e. in which sense individuals 'converge' to the same set of 

moral prescriptions. As will become clear, the fact that this account is 'shared' is — at 

least to same degree - necessary, as individuals condition their degree of commitment 

with the moral point of view to the expected compliance with others. That is, a 

common idea of a pubUc standard of evaluation is needed in order for individuals to 

be able to infer correctly the nature of other agents' actions in terms of the compliance 

with the public standard. 

In this section I shall put forward two possible explanations for this point. The 

first is to some extent 'tautological' within the lexicon of moral philosophy, and hinges 

upon the stance that moral values are objective. It is then straightforward to argue in 

favour of the 'convergence' of individual moral point of view to the same notion of 
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morality. A related view, which builds on the theories of political philosophers such as 

Brian Barry and the late John Rawls, is that morality is defined ex-post 2iS the area of the 

'overlapping consensus' between different individuals' moral ideas. Although this 

particular account will not be pursued in the rest of the work, it still remains an 

important benchmark for further development. I will instead turn to an alternative 

account that preserves the subjective notion of value, but stresses how moral 

judgments, because of the impersonal perspective that is adopted, end up having an 

'inter-subjective' character, on the grounds of which individuals can be expected to 

'converge' to the same public standard of assessment. It is on this latter account, 

which can be traced back to the work of David Hume, that I shall draw on in the rest 

of the thesis. 

Let us start with the first account. After the discussion of section 1.1.1 it should 

already be clear how an objective notion of values requires individuals to converge to the 

same set of moral ideas. The realm of moral judgments is seen as a reality accessible 

either in 'naturalistic' or 'intuitionistic' terms®, but in any case accessible to individual 

discovery in cognitive terms. Hence, according to this account, expressing a moral 

judgement is a matter of belief on a moral fact; that is, believing that 'it is right to do X' 

is tantamount to expressing a cognitive judgement about the truth of a fact. On this 

account, then, there is no distinction between cognitive and moral judgements: they 

can both be reconstructed as sentences to which the question whether they are true or 

false can be appKed. 

Therefore, one who believed in objective moral values would not encounter any 

conceptual difficulty in assuming that individuals appraised a situation using the same 

moral standard. For each individual would be drawing on the same source in order to 

form her own individual moral judgments, which could be reached by means of 

rational enquiry or intuitive perception. To be sure, individuals could still be insecure 

as to whether what they are doing is 'right' or 'wrong', or whether the situation under 

their observation is morally praiseworthy or not, but their indecisions, or mistakes, 

would be comparable to the indecision or mistake of a person who did not know the 

' For the reconstruction and an analysis of the debate, see Smith (1995: Ch. 1)). 



'right' answer in a quiz. In either case, adopting an invariable public standard of 

assessment valid across individuals would be a justified methodological assumption. 

A view of morality that is to some extent related with that of moral realism is one 

that defines morality as the area of general, or even unanimous, consensus amongst the 

individuals of a society. This approach draws a distinction between individual iind social 

views of morality, the latter being defined as the 'least common denominator' of the 

former. Hence, areas on which there existed disagreement amongst individuals as to 

their moral evaluation would be eschewed by the social criterion of evaluation of 

states of affairs, though individual judgments would still count as expression of equally 

creditable forms of assessment. The presence of different individuals views, rather 

than being detrimental for social cohesion, could instead be seen as an instance of 

social justice. This point is made very clearly by Barry (1995), who argues that the 

respect of different individual positions would be per se a moral requirement of a well-

ordered society, and as such guaranteed by procedural — rather than substantive -

justice. In fact, the respect of differing conceptions of the good is a minimal 

requirement of social justice within his theory of 'justice as impartiality'. Likewise, 

Rawls (1996) argues that social justice — and then, indirectly, morality - is the area of 

the 'overlapping consensus' between possibly conflicting claims coming from different 

social/ethnic/political groups within a society. On this account, hence, the 

convergence towards a common idea is to same extent 'tautological', as an individual 

in upholding the 'social' morality would simply be endorsing a moral principle to 

which he would comply as an individual. 

The alternative account of the convergence of moral ideas amongst individuals 

within a society arrives at a notion of shared values and at the same time warranting 

the subjectivity of moral judgment. Clearly, a 'subjectivist' could not rely on the same 

type of confidence about the existence of moral facts out there, open, at least in 

principle, to be grasped by human inquiry, thus making the account of convergence 

more problematic. However, this result can be reached by relying on the view that 

individual moral judgments are based on a notion of impersonality, which refers to what 

is the common vietvpoint •amongst the members of a society on a certain issue. Once such 

an impersonal perspective is embraced, the resulting moral judgment will inevitably 



have an inter-suhjective character, which is then expected to imply that moral values will 

be shared between individuals to a substantially high degree. Hence, values are not 

shared as a consequence of being derived by an ultimate common source, namely, the 

world of 'moral facts' as the objective account purports, but because of a key 

characteristic of the way in which moral judgments are formed. 

In order to reach a better understanding of this aspect, we need to turn to the 

work of David Hume, who in the following passage from section IX of the Inquiry into 

the Principles of Moral (1777) states this point very clearly. "He must here, [i.e. when 

expressing a moral judgement holding true for the group of agents he belongs to] 

^ a /o 

mankind have an accord and symphony". This passage highlights two basic features of the 

Humean doctrine of morality (Lecaldano (1991)), which are the universalistic nature of 

moral judgments, and its subjective character. I will briefly comment on these aspects 

in turn, and then come back to the question of how moral values can be expected to 

become shared. 

As for the first aspect, what Hume depicts here is to be intended as a descriptive 

procedure of how human beings construct and shape their moral judgments in real Hfe, 

rather than a normative criterion of how people ought to form them. In other words, on 

Hume's account it is a natural trait of human beings to express judgments by taking a 

standpoint common with other people, which can arrive to embrace the whole 

humanity. It is precisely the adoption of such a standpoint common of a person with 

others that makes for the impersonality and the universality of the judgment (Wiggins 

(1991: 60». 

To be sure, it still remains open to question whether such a common point of view 

can be relied upon to exist in most of the relevant situations in which the elaboration 

of a social standpoint is needed, and, most of all, whether in reality different individuals 

will come to adopt the same common point of view. However, Hume points out how 

our language has this requirement somehow already embedded in its own structure. 

For instance, when one argues that a person 'needs' something, or that the other 

person is 'vicious and depraved', not only does she entail that this is true for her, but 
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implicitly she means that this must be true for other people as well. In other words, it 

is the intrinsic meaning of words and sentences that are used in moral appraisals that 

calls for the presence of a general agreement on the moral judgment that is being 

carried out by the speaker. In this aspect there lies the universaHstic trait of moral 

judgments. 

Such a universalis tic trait may be deemed as close to the notion of impartiality (see 

e.g. Barry (1995)). In fact, the impersonal and the impartial perspectives have often 

been associated, probably since Harsanyi's (1977) well-known reconstruction of the 

Smithian idea of the impartial observer. In this setting, the view taken by the impartial 

observer, i.e. he who assigns equal weight to the interests of any individual present in 

society, can be said to take an impersonal perspective, which leads to the utilitarian 

moral principle. However, the two characteristics are not necessarily equivalent. As 

Wiggins (1995: 61) argues, impersonality may require a partial treatment of alike 

situations, for instance by endorsing a view of morality based on of self-referential 

altruism, or by prescribing a more favourable to one's family, friends, or compatriots 

than other people. In all these cases, the impersonal view would be in opposition with 

an impartial one. Moreover, Wiggins starts from the definition of impartiality 

proposed by Hare (1952), - i.e. the principle that "equal consideration is always to be 

given to equal interests, whosever those interests are and whatever our relation with or 

nearness/distance from the person who has these interests" — in order to clarify the 

relationship between the two. His conclusion is that impartiality cannot be relied upon 

to build on that the whole sense of morality, but can at most act as a 'test' of our 

moral ideas after a sense of morality, which ultimately comes from impersonality, has 

already become established. In other words, impartiality cannot be constitutive of 

morality, but it turns out to be one of its necessary characteristics. 

The second aspect of the Humean moral theory, i.e. that relating to the fact that 

moral judging is ultimately a subjective activity, is brought out clearly when Hume 

explains that morality is a matter of individual sentiment. In another section of the 

he argues that, ^woriz/r /o 
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upon. "The emphasis on sentiments, which makes for Hume's 'anti-rationalist' 

approach to morality, is spelled out even more clearly in the Treatise (1740; 468): "The 

Wf g«A/v^ jj/OA;, &!" /o/^ Afjfo/y fowĵ Wgr ///f Yo/y fX A/rwj'o*/' 
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However, it would be wrong to interpret Hume as a predecessor of the emotivists^ as 

could be implied by this treatment of moral sentiments. In fact, it is precisely the 

impersonal perspective that individuals adopt when making moral judgments 

attributes a universalistic content that is incompatible with emotivism (Le Caldano 

(1991)). Justice is thus perceived by individuals through their sentiment, not through 

their reasoning, so that the procedure of adopting the common point of view is not 

based on rationalistic investigation, but on introspection of one's own sentiments. 

This analysis should clarify to what extent individual moral judgments can be relied 

upon to converge even within a subjectivist setting. Convergence is not-a quasi-logical 

necessity of this account, but a fact-in principle open to empirical investigation - that 

can be relied upon to emerge because of the basic traits of human psychology. It is the 

natural characteristic of human beings to take on the common standpoint and form 

judgments having universal validity that causes moral ideas to become, to a large 

extent, shared. For an individual will be called to factor others' interests and ways of 

judgment into her own view when adopting the common standpoint, which makes it 

unlikely that individuals sharing a common background of information and cultural 

traits, the very background that comes from the fact of being all human beings, do not 

come to similar, if not coincident, ideas. As Hume wisely emphasised, this is already 

reflected in the characteristic of universality implicit in our language. 

To be sure, individuals may be expected to have divergent ideas on practical issues 

and particular instances, but the agreement on the common principles can be said to 

hold. Moreover, even the existence of different and possibly conflicting conceptions 

of the good, such as religious doctrines that identify a particular notion of the good 



and do not tolerate alternative notions, cannot per se be seen as evidence against the 

universality of moral judgments. For even these people who abide by these intolerant 

notions of the good, should come to realise that what they are endorsing is not the 

result of the adoption of a universal, common, standpoint, but is the outcome of a 

very particular perspective, which cannot be said to be universal and inter-subjective. 

Hence, these people may well come to recognise the same notion as others of the 

universal moral point of view when they take the impersonal perspective, but all the 

same attach a much higher weight to the pursuit of their own particular conception of 

the good. This does not undermine the view that the universal notion is shared among 

the people. 

It is thus the inter-subjective character of the moral judgments, which is required 

by individuals adopting the impersonal perspective associated with the common 

standpoint, that brings about the convergence to a substantially similar set of moral 

ideas within individuals of a society. As Wiggins (1991: 62) argues, "The content oj 
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arrive at" Morality will thus be an area in which there is nearly a 'universal consensus' 

among members of a community. 

Therefore, in the model I will proceed to elaborate in the next Chapter, I will rely 

on the idea that individuals adopt a same public standard associated with the 'moral' 

point of view, though different motives to action, which could range from the selfish 

to any other kind, could count as well in the individual overall motivational system. 

The adoption of a unique common normative criterion valid amongst all subjects 

should be seen as a useful first-order approximation for the idea that individuals 

engaged in moral judgment will reach substantially homogenous moral ideas. In this 

way, I hope a viable model of individual behaviour will come into being. 



C H A P T E R 2 

S O C I A L N O R M S W I T H I N I N D I V I D U A L 

C H O I C E 

The purpose of the discussion put forward in the previous Chapter was to clarify 

some of the foundational issues lying behind a model of individual choice. The 

purpose of the present Chapter is to offer a formal account of those considerations, 

whose main outcome is the development of a utility function that responds to the 

presence of various, possibly conflicting, reasons to action. 

I start by reviewing the 'state of the art' in decision theory (section 2.1), and the 

main empirical findings that emerge from experimental economics (section 2.2). 

Hence, after having motivated the focus on self-regarding and other-regarding 

motivations (section 2.3.1), I contrast the material and the ideal game as two different 

ways of assessing the interaction from the different standpoints associated with the 

two different norms of assessment, i.e. the self-interested and the other-regarding one 

(section 2.3.2 and 2.3.3). Then, the toolbox of Psychological games is illustrated, as 

well as its particular concept of equilibrium in 2.3.4. The comprehensive utility 

function is then presented. In 2.4 a number of theoretical models that fit in the general 

version given in 2.3 are reviewed. In particular, theories focussing on intensions-based 

motivations (2.4.1), social preferences (2.4.2), normative expectations and concern for 

social status (2.4.4) are illustrated. The theory of team thinking is also discussed in 

2.4.5. 2.5 develops an alternative model of motivations that fits with the general 

framework, in which the other-regarding motivation is given by a notion of 

conditional compliance with a shared normative principle. This model will be 

contrasted in the next Chapters with the normative expectations theory, and will be 



proposed as a way to solve some of the shortcomings that will be recognised in the 

latter. Section 2.6 offers a simple application of the model to the case of the non-

profit enterprise. 

2.1 A R E V I E W OF T H E S T A T E OF T H E A R T I N 

D E C I S I O N T H E O R Y 

2.1.1 Self-Regarding and Other-Regarding Motivations 

in Economic Modelling 

The idea that individuals take into account a large number of reasons to action 

when making decisions, which extend well beyond the stereotypical self-interested 

motive, is now largely accepted among students of rational choice. As Binmore puts it 

(1994: 19), an? //'ojg wgg/j" [that homo economicus strictly abides by 

her own self-interest] given credence any more". This set of supplementary motivations 

may vary and include motivations such as altruism, the willingness to act in accordance 

with the received sense of morality, the want to conform to the behaviour or the 

expectations of the other members of the community, or even less grand motivations 

such as, say, anti-conformist and purely whimsical ones. 

Harsanyi was probably the first author in contemporary Economics who took on 

the issue of multiple reasons to action (Harsanyi (1969)); he introduced the distinction 

between economic gain and social acceptance as the pair of dominant interests explaining 

people's behaviour. Likewise, Bicchieri (1990: 838) stresses that a 

action. In particular, the relevance of the latter reason to action had been stressed with 

vigour in psychological and sociological investigations (for instance, Coleman (1990)). 

In terms of the taxonomy put forward in section 1.2, both accounts include a self-

regarding reason to action, which boils down to self-interest, and an other-regarding 

one, which depends in some way on social norms, and may consist of the willingness 

to conform to the general norms reigning in a society, or to a search for social status. 

Indeed, many other contributions within rational choice theory comprise both 

types of reasons to action: for instance Pettit (1990: 726) reduces the second motive to 



an z«(&rgĉ  fbtm of whereby the agent contemplates the gi/egw, or 

pleasure with which other members of society view her actions, and which can be 

added to the direct form of self-interest, of more direct economic significance and in 

principle measurable in monetary terms. The two types of interests, the economic and 

the social, make up the overall interest oi the individual. Sugden (1998a) upholds a very 

similar view, in which the self-interested (or material) motive is weighed up with a 

quest to live up to the expectations of other agents, expressed in terms of their 

expected material payoffs. MargoUs (1990) argues that an 'optimal' balance between 

the two motives to action can be found by means of a properly 'economic' calculus, 

taking into account the material and immaterial resources that each agent can freely 

transfer between the self-interested and the social goal. Furthermore, a 'Darwinian' 

argument of selection between and within groups makes it possible to state in general 

terms such a principle of optimaUty, depicted by the maxim "neither selfish nor 

exploited" (MargoUs (1990: 824)). Ben Ner and Putterman (1998) introduce a third 

motive to action, the process-regarding one, which adds to the self-regarding and the 

other-regarding ones to give a better account of the values a person takes into account 

when making decisions. For the latter term takes into account not only the outcomes 

that are obtained, but also the ways in which those outcomes are reached, thus 

including a specific 'moral' aspect into the objective function. 

However, Elster (1990: 872) directly criticizes this view by arguing that when the 

economic and social motives are contrasted, then the difference between means and 

ends becomes blurred. In fact, some social norms - possibly, all of them - are actually 

identifiable through the very means used to reach the desired outcomes\ Hence, he 

links the rationality of behaviour to the pursuing of self-interest, since this would be 

the only case in which such a distinction can be neatly maintained. Other scholars put 

forward a similar argument, by claiming that these two motives to action are 

incommensurable, thus leading to the impossibility of the unity of practical reason 

(Copp (1997)). Finally, some authors adopt an intermediate stance, arguing that 

^ This argument may be opposed by considering that the same outcome reached though different 
means can be actually split into a set of different outcomes if the agent attributes intrinsic value to the 



although a direct comparison is not always possible I may think of the social viewpoint 

as imposing some constraints to the individual self-interested choice (Rabin (1995)), or 

simply attaching an extra-value to the self-regarding payoff (Sacco (1997)). 

In what follows I shall take on the view that it is generally possible to separate 

different, possibly conflicting motives to action in practical rationality, one referring to 

the individual sphere and the other to the social one. Indeed it seems that all the 

various dichotomies presented above can be pooled into two broad classes, according 

to the standpoint v&tA in assessing the interests of an agent. Hence, I shall make use of 

the terms or - and motive to action to represent 

the two categories composing the individuals' motivations, hoping to synthesize with 

these general terms the spirit of the contributions set out above. 

2.1.2 Rationality and Multiple Motivations 

The accounts illustrated in the previous section leave as ample as possible the 

range of an agent's possible motives to action. In other words, there is no constraint 

on the set of ends that the agent may wish to pursue. I now have to tackle the 

question of rationality of behaviour, which until now has been only skimmed over. 

The problem of commensurability of values, which was dealt with in section 1.3, was 

only preliminary to this issue. 

In the modern approach to rationality the only requirements that a choice needs to 

satisfy in order to be considered rational are merely those of internal consistency (see 

for instance Hogarth and Reder (1985); Hargreaves-Heap et al. (1992)). In particular, 

when a sequence of choices made under different circumstances — namely, under 

different values of the 'parameters' that frame the context of choice — fulfils the basic 

axioms of transitivity, completeness, reflexivity, and possibly some others, then the 

internal consistency and thus the rationality of the agent can be said to be fulfilled. 

The utility function does not have any intrinsic meaning if not for acting as a formal 

device to represent such a coherent system of choice (see also section 1.1.1). In 

particular, individual rationality is not assessed on the grounds of the agent's 

means used to reach the outcome. Of course this same argument can be applied to Ben Ner and 
Putterman's approach. See also section I.2.2.B. 
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effectiveness in pursuing her self-interest, but rather on the logical internal coherence 

of her choices with respect to her ends; hence, even the behaviour of a saint can be 

assessed in terms of rationality in much the same way as that of homo-economicus. 

Therefore, the focus in this approach is rather on the correct and comprehensive 

specification of the set of ends the agent is supposed to aim for; this is the stance 

taken for instance by experimental - or behavioural - economists, who strive to 

accommodate the pieces of empirical evidence found out in laboratory experiments. 

In their specifications, the standard self-interested motive is 'augmented' by a variety 

of 'social preferences' or 'intentions-based' motivations that make up an 'extended' 

objective function. In the former case, agents' utility function also depends in some 

way on the payoffs distribution amongst the group of people the agent is interacting 

with. This may lead to different specifications, such as aversion to inequality in surplus 

distribution, some form of altruism, or concern for one's own individual position 

within the payoffs ranking. In the latter case, agents are prompted to replicate the 

'intention' perceived in others' actions, which clearly builds on Rabin's seminal model 

of fairness (1993). Some of these models will be reviews later on in section 2.4. 

Therefore, the idea that people's practical behaviour is led by a variety of 

motivations, which may go against self-interest, is not inconsistent with the tenets of 

classical rational choice, although economists usually consider self-interest as the sole 

relevant motivation. However, some authors, notably Binmore (1999; 2002), criticise 

this approach arguing that in this way economic modelling becomes subject to 

arbitrariness, and that every social phenomenon could in principle be explained 

through the choice of an ad hoc objective function. Moreover, Binmore argues that 

self-interest-based modelling, although at variance with many particular pieces of 

evidence, still remains the best viable model for a comprehensive theory of individual 

behaviour. That is, multiple motivations model of choice can only accommodate 

limited factual evidence, and they are likely to cause large mistakes in forecasting 

individual behaviour when applied to different, more general, situations. 

Although these seem sound criticism worth of being taken into account, in my 

opinion they do not seriously compromise the 'augmented' utility approach that will 

be proposed. As far as the first criticism is concerned, it suffices to say that enlarging 



the set of motivations in individual choice does not make the whole problem of 

rational choice void. On the contrary, the traditional axioms of formal rational choice 

would still impose a significant burden to fulfil. For instance, Andreoni and Miller 

(2000) have tested — obtaining a positive answer - whether the behaviour of 'altruistic' 

individuals satisfied such axioms. Secondly, even admitting that the self-interested 

model fares better than the others as a general model of behaviour, which is in any 

case to be demonstrated, the need for particular models applicable to specific 

situations still makes the alternative approach worthwhile. 

2.1.3 Bounded Rationality as an Alternative Model of 

Choice 

The previous approach to 'reforming' theory of rational choice must be contrasted 

with that of bounded rationality. Scholars endorsing this approach argue that cognitive 

and/or informational limitations seriously constrain the actual choices made by 

individuals, so that the endeavour to construct a general model capable of spanning 

the whole set of human interaction is bound to fail from the very beginning (see 

North (1990: ch. 3); Nelson and Winter (1982)). However, even in this group the 

variety of approaches are, to say the least, copious. Some theorists model human 

behaviour as consisting of routines and rules of behaviour that are persistent, unless — 

possibly occasional — gathering of information reveal the availability of better ways of 

conduct. This approach, which comes close to Simon's (1955) seminal ideas on 

satisficing rationality, thus makes individual choice nearly rudimentary, and the focus is 

more on the learning process that determine a switch in the action rather than on the 

decisional process itself (see Anderson et al. (1988); and Holland (1974)). 

Other theorists are instead more optimistic as to the possibility that, in the long run, 

bounded rationality behaviour 'converges' toward optimising behaviour. This has been 

even 'proved' in analytical terms by students of evolutionary game theory (Weibull 

(1995)). By showing that an Evolutionary Stable Equilibrium is nothing more than a 

refinement of a Nash equilibrium the much wished-for 'revolutionary' character of 

evolutionary approach has been somehow smothered (see Fudenberg and Levine 

(1999); Friedman (1998)). In this setting, the replicator dynamics seems to offer a 



deterministic viable approximation, though in the long run, of many stochastic 

processes, thus further enriching the circumstances that these models would be able to 

account for (Weibull (2000)). 

Finally, other scholars, who would well define themselves as endorsing a bounded 

rationality approach, seem to adopt an approach closer to the standard as far as the 

usual techniques of maximisation of an objective function are concerned. The 

approach is characterised by the attempt to model formally the informational and 

cognitive constraints typical of bounded rationality, so that their emphasis is more on 

the aspect of decision rather than on that of learning (see Sargent (1993); Rubinstein 

(1998)). The discussion of these two different approaches should have made clear that 

they are not, in principle, incompatible. In fact, the model that will be presented in this 

Chapter fits into the category of multiple motivations model, and it will be squared 

with a bounded rationality approach in Chapter 4. 

2.2 S T Y L I Z E D F A C T S E M E R G I N G F R O M 

E X P E R I M E N T A L E V I D E N C E 

Although some economists still express doubts about the relevance of 

Experimental Economics^, it is now undeniable that a theory of individual choice is 

required to come to terms with the evidence emerging from this field. In fact, most of 

the accounts that will be reviewed in this section can be seen as attempts to rationalize 

the results of some experiments. Surprisingly enough, though, the models that have 

been built in this fashion do not have the required generality to cover the different 

'facts' that emerge in experimental economics, and often they rely on notions of 

'morality' that, arguably, are quite narrow in scope. It is the purpose of the present 

section to offer a brief review of the available evidence, which will be used in later 

sections to appraise the different theoretical models and to provide support to an 

alternative theoretical model that I will develop in section 2.5. The present survey is 

based on Fehr and Schmidt (2001) and Dawes and Thaler (1988). 

2 In the words of Hogarth and Reder (1986; 5) "when faced with such evidence, [i.e. that coming f rom 
experiments] a / v W o or 

findings". For a specific example of this kind of behaviour, see Grether and Plott (1979). 



2.2.1 Heterogeneity of Individuals and the presence of 

non-selfish motivations 

Even though it may seem unnecessary to stress, the first clear fact to emerge from 

experimental evidence is the large variety of behaviours f rom individual involved in 

experiments. In particular, nearly every experiment sees the coexistence of a group of 

subjects who appears to be typically selfish, and a group of agents whose behaviour is 

non-selfish. There is then no doubt that the self-interested hypothesis cannot 

represent a comprehensive descriptive model of human behaviour. Moreover, non-

selfish behaviour presents a wide diversity of shapes, and appears to spring out of 

different and possibly conflicting motivations rather than f rom a single source. Hence, 

a theory that aims to offer a valid account of 'real' human behaviour should be 

comprehensive enough to allow for a wide range of'types' of behaviour and of 

prescriptions of actions in particular situations. 

2.2.2 Altruism 

Another unquestionable fact is that altruism represents an important motivation 

for a non-negligible fraction of agents. Real life is full of examples in which this is 

manifest; the annual comic relief collects huge sums of money, customers give tips to 

waiters even in restaurants where they will never come back, people hand over to the 

poHce wallets full of money found in the streets. Hence, it does not come as a surprise 

that the same kind of behaviour emerges in experiments that reproduce the previous 

examples. 

The setting in which this result can be verified is the so-called Dictator Game^. 

Here, there exists only one active player, the Allocator, who has to divide a fixed 

amount of money - generously provided by the experimenter - between her and a 

Recipient, who has no power of either changing such an allocation or possibly refusing 

it - as instead occurs in the Ultimatum Game. A selfish behaviour would clearly 

prescribe to the Allocator not to leave anything to the other agent, but experimental 

evidence shows that this is not the case. In every experiment conducted in this 



framework there exists a non-negligible quantity of individuals who donate positive 

amounts of money to the other party, their percentage ranging from a minimum of 10 

percent - e.g. Hoffman et al. (1994) — to a peak of 100 percent (Cox (2000)). In the 

latter case, the Allocator knows that every sum transferred to the Recipient would 

have been multiplied by a factor of 3 by the experimenter. 

That altruism can sometimes even overcome self-interest has been shown in a 

slight variation of the Dictator Game tested by Charness and Rabin (2000). The 

Allocator has here the choice between two options. The first is perfectly egalitarian, 

i.e. (400,400), where the first number denotes the payoff for the Allocator and the 

second that for the Recipient. The second attributes a much higher benefit for the 

Recipient in exchange of some cost for the Allocator: (375,750). It turns out that 49 

percent of the Allocators choose the latter option, thus showing their availability to 

sacrifice their self-interest in exchange of a substantial extra surplus for their party. 

Such a result of altruistic behaviour amongst Allocators seems a robust feature of the 

experimental literature, as similar results can be found, for instance, in Andreoni and 

Miller (2000). In particular, they show that 20 percent of their agents behave as 

'surplus maximisers', in that they are available to give up shares of money initially 

attributed to them if this is compensated by a more than equivalent gain for some 

others. 

However, that altruism is only one of several components of the multifaceted 

sphere of other-regarding motivations can be shown by looking at some further results 

that obtain upon modifying the setting of the experiments reported above. In 

particular, Charness and Rabin note that it suffices to increase the relative payoff 

attributed to the recipient with respect to that assigned to the Allocator to reverse the 

previous result of altruism. Thus, when confronted with the choice between the two 

options (400,400) and (400, 2000), 62 percent of the Allocators now opt for the first 

alternative. The most reasonable conclusion seems to be that a quarter of the 

'supposedly' altruistic agents according to the first version of the experiment, are so 

only inasmuch as the relative difference in their income does not exceed a certain 

^ See note 1 in the first Chapter for the indication about the gender of the players. This applies to the 
whole of this section 



threshold, beyond which a concern for egalitarianism, or a sentiment of envy for the 

other's income, causes such an altruistic spur to collapse. Likewise, Andreoni and 

Miller find that 30 percent of their agents behave as egalitarians in their experiment. 

In fact, some critics put in doubt the possibility of generalising the results obtained 

in Dictator Games, because of their instability in the face of even slight variations in 

the experimental settings or procedures, and because of the rareness of situations alike 

Dictator Game in real-life situations, where it is more common that both parties have 

some degrees of power in the determination of the income distribution (Fehr and 

Schmidt, (2001: 30)). Nevertheless, altruism emerges in other experiments that are 

characterised by a more complex situation of interaction, such as the Trust Game and 

the Gift Exchange Game. The former is equivalent with a two-stage Dictator Game 

where each party alternates in the role of Allocator. The latter has the same structure, 

with the difference that it bears a closer correspondence with a 'real' interaction 

between an employer who chooses to pay a wage within a certain interval and an 

employee who can then perform different levels of effort. In both situations, a form 

of altruistic behaviour analogous to that of the standard Dictator Game is frequently 

observed. That is, both the first player and the second to move 'send' and 'return' 

positive amounts of money to each other in the course of the interaction (see e.g. Berg 

et al (1995); Fehr et al. (1993)). However, the problem with such experiments that are 

more complex, and admittedly more akin 'realistic' situations, than the Dictator Game 

is that the form of altruism therein observed cannot be said not to be influenced by 

other types of motivations, and in particular by the willingness to reciprocate others' 

intentions, as will be stressed in the following sections. 

The same type of problem arises in relation with the PubUc Good Game, where a 

group of individuals have to submit individually costly contributions for the provision 

of a public good, and the possibility of free-riding is incumbent. Reciprocity can 

seemingly be excluded as the relevant cause eliciting a co-operative behaviour, at least to 

the extent in which positive levels of contribution can be observed even in single trials 

of the game, so that the public good is produced in a proportion ranging from 40 

percent to 60 percent of its optimal level (Dawes and Thaler (1988)). In this case, so 

the argument goes, given the absence of previous occurrences of the game, the co-



operative behaviour cannot be said to be elicited by the willingness to replicate others' 

behaviour. However, this argument overlooks the possibility that agents apply a form 

of reciprocal behaviour in relation with their expectations about others' behaviour. In 

other words, an individual disposed to reciprocate could co-operate even in single 

trials of the game because she expects others to do the same. This line of argument is 

consistent — but not necessarily coincident - with the idea that individuals have a 

disposition to apply a 'norm of co-operation' 'hard-wired' in their motivational system 

from real-life situations, and are conditionally disposed to abide by this even in the 

experimental context. I shall come back to this interpretation later in this section. 

Other kind of explanations appear possible, and discerning whether the observed 

behaviour is due to a purely altruistic motive or to a more complex form of group-

oriented or group-regarding motivation (for a discussion, Dawes and Thaler (1988)), 

or even to a form of impure altruism (Andreoni (1989)), is difficult. 

Hence, I think it is sensible to take the evidence presented in this section as 

supporting the idea that an altruistic trait is a relevant component of the motivational 

sphere of many individuals, although this motive can be offset by other concerns, such 

as fairness and/or envy even in the same 'idealised' situation of a Dictator Game, or 

by other motives such as reciprocity or group-oriented motivations in more complex 

interactions. 

2.2.3 Concern for Fairness - and Morality 

The first experimental result that attracted the attention of many economists and 

psychologists is certainly that obtained by Guth et al (1982) in the Ultimatum Game. 

The structure of this game is similar to that of the Dictator Game outlined above, with 

the only difference that after the 'Proposer' has made an offer to the 'Recipient', the 

latter has now the power to accept or reject such an offer. In the first case, the two 

players receive what was prescribed by the Proposer's offer, whereas in the second 

case both players receive nothing. Applying standard Game Theoretical analysis to this 

interaction, thus also accepting the assumption of common knowledge of players' 

rationality, the predictions are rather sharp; the Receiver will accept every positive 



offers made to him thus the Proposer will offer the smallest possible sum to the 

Receiver and keep the rest for herself. 

A robust result in experimental economics across hundreds of experiments is that 

both predictions are systematically refuted. Thus, Receivers reject positive offers and 

Proposers assign larger than the minimum shares to Receivers. In particular, proposals 

offering less than 20 percent are rejected with probability 0.4 up to 0.6, and there is an 

evident negative correlation between the size of the offer and the probability of 

rejection (Fehr and Schmidt (2001: 5)). Besides, not only is it often the case that the 

modal offer turns out to be the 50-50 spHt - e.g. Guth et al. (1982), where this has a 

frequency of one third of all the offers but also it has been shown (Okuno-Fujiwara 

et al. (1991)) — that what turns out to be the modal offer — which is always different 

from the all-nothing spHt predicted by game theory - is the action maximising the 

expected income of the Proposer. 

Modifications and different treatments of this experiment have tried to assess the 

causes of these results. This is more complicated in account of the Proposers' 

behaviour, as both fairness and self-interested reasons could support this behaviour. In 

fact, a significantiy high offer by the Proposer could either mean that she is concerned 

with re-distributing part of the overall wealth to the other party, but also she may fear 

seeing her offer rejected. Experiments that have tried to discriminate the two 

components confirm that Proposers are not uniquely fair-minded. For instance, 

Forsythe et al. (1994) compare the results of a Dictator Game and an Ultimatum Game 

and point out that offers to the Receiver in the former are much lower, though 

positive, then in the latter. This implies that Proposers apply backward induction and 

offer some money for self-interested reasons. 

In contrast, it is apparent that some non-self-interested argument must be 

embedded into the motivation of Responders. In general, the motive that Responders 

indicate as their reason for turning down positive, yet low', offers is that they 

perceived such offers to be 'unfair' (Fehr and Schmidt (2001: 6)). However, in spite of 

the term 'fairness' being referred to as a nearly 'intuitive' concept in most of this 

literature, I believe it is not altogether clear what Responders in Ultimatum Game, and 

more generally individuals, deem as 'fait'. So, though it is true that the perfectly 



egalitarian solution is clearly a focal point and could be easily conceived as 'the fair' 

allocation within this context, it is also true that Responders seem to be willing to 

accept lower offers than this. In fact, they seem to be happy to have a non-negligible 

share of the pie, although this may be much less than the 50 percent. For instance, 

Kahneman et al. (1986) determine the mean minimum acceptable offer as ranging 

between 20 percent and 26 percent of the entire amount m. 

But the fact that individuals may have different concepts of fairness is neither the 

only nor the major problem with this explanation. An interesting but not much 

investigated issue is whether individuals identify fairness as affecting only their self'm 

relation with the others, or if they assess fairness in terms of the overall distribution 

amongst all players. In other words, the issue is whether single individuals assess 

fairness assuming a personal - their own, or possibly that of some other subject - or an 

impersonal standpoint. As we shall see, some authors like Fehr and Schmidt (1999) 

believe in the first option, and assume that individuals compare their own payoff with 

those of any other individual involved in the interaction to gauge the overall fairness 

of the outcome (see below). Some other authors - notably, Guth and van Damme 

(1998) and Ockenfels and Selten (1998) - take a somehow intermediate position by 

assuming that the standpoint to appraise fairness is always personal, but that individual 

takes as a reference point the average allocation for the other players. Thus, some form 

of impersonality emerges in the second term of the comparison. Perhaps surprisingly, 

though, no author has up to now embraced an impersonal notion of fairness as the 

relevant one for the individual. It is instead this latter route that I shall pursue in this 

Chapter. 

I shall leave aside for now the theoretical considerations and analyse the limited 

empirical evidence on this point. A way to test whether the concept of fairness that 

individuals use is impersonal in character is to consider if rejections in the Ultimatum 

Game can be motivated by a supposedly unfair treatment towards a third party not 

directly involved in the action. A setting to test this is a variation of an Ultimatum 

Game where the Proposer is now called to decide how to share the pie between 

herself, a Receiver, who has as usual the possibility to accept or reject the offer, and 2, 

dummy player, call it the Beneficiary. Guth and van Damme (1998) have analysed this 



game in an experimental setting, and report that little or nothing is generally given to 

the Beneficiary, whereas substantial shares are assigned to the Receiver. What is more, 

they state, zJ a Z'g /o a /kw 

dummy". This would buttress the notion of a personal, self-based, standpoint in the 

assessment of the fairness of an outcome. 

However, this result is completely overturned if less abrupt ways of'punishing' the 

Proposer than rejecting the whole allocation is conceded to the Receiver. Fehr and 

Fischbacher (2000) consider a game in which a Spectator observes the allocation 

assigned by an Allocator to a Receiver in a Dictator Game. The Spectator is endowed 

with a sum of money, which she can only spend in punishing the Allocator, with a 

Conversion rate of 3:1, i.e. for any unit of money spent by the Spectator the monetary 

payoff of the Allocator is reduced by three units. A punishment would clearly support 

the view that individuals do not necessarily adopt a self-based notion of fairness, but 

put themselves in the shoes of other agents to evaluate the fairness of an allocation. 

The result is that punishment can indeed be often observed. For example, if the 

Proposer gives nothing her income is reduced by roughly 30 percent. Fehr and 

Fischbachef conclude that, carg 

Oswald and Zizzo (2000) also arrive at the same conclusion that subjects 

care about the inequities among the set of reference agents and are available to 

sacrifice their own money in order to punish a behaviour viewed as unfair. 

Hence, there seems to exist non-controversial evidence in favour of the idea that 

individuals often adopt a non-self-based standpoint in evaluating the fairness of an 

allocation, and punish others' behaviour even if this is individually costly in monetary 

terms. However, this is per se only conducive to an inter-personal notion of fairness, in 

that an individual adopts the perspective of another agent and assesses whether the 

payoff that this particular agent receives can be considered fair. To obtain a fully 

impersonal nonon of fairness, not only an agent should take the standpoint of any 

particular agent involved in the interaction, but also she would need to adopt what 

Hume calls the 'common viewpoint' to all humanity (see section 1.4) and reach an 

standpoint to appraise whether the allocation can be considered to be 

fair. 



Some evidence on the nature of the perspective taken on by individuals when 

judging the fairness of an allocation can be drawn from looking at Public Good 

Games. Here the behaviour of a defector can be deemed as going against a notion of 

pubUc interest, rather than against the interests of a player in particular. Hence, a 

player who punished a defector in this context may be deemed as acting in favour of a 

clearly identifiable notion of common interest, as she cannot expect any future benefit 

from this action. Arguably, she thereby could be said to have taken an impersonal 

perspective, and adopted that action able to restore the common good. To be sure, 

this is only partially true. The action of the defector harms not only the common 

interest, but also the self-interest of the agent. It may well be true that the punisher of 

a defector thinks to be acting to defend her own interests rather than the common 

interest. More likely, the two components — the self-interested and the group-oriented 

- are both present and probably reinforce each other. To discriminate between the two 

hypotheses one would need a careful designed experiment in which the interests of the 

group differ from the interest of the self, but, to the best of my knowledge, this has 

never been attempted so far. 

However, although these two components cannot be separated out so easily, the 

frequency and the impact of punishment is so significant in PubHc Good Games that 

the hypothesis that individuals are concerned with the common interest, rather or along 

with their own interest, can be thought of as receiving some support. In fact, a notable 

characteristic of repeated Public Good Games is that the degree of Co-operation 

remains positive throughout the trials of the game — usually 10 repetitions, but declines 

sharply over time (Dawes and Thaler (1988: 189)). For instance, in Isaac et al (1985), 

the contribution rate starts out at 53 percent of the optimal quantity in the first trial, 

and dwindles to a bare 16 percent after only five trials. This is a rather surprising 

feature on which I will comment in the next section. What is important to stress now 

is that the possibility of punishing changes radically such a result. Fehr and Gachter 

(2000) introduce a 'punishment' stage after each repetition of the game, where a 

subject can give up a unit of her income to reduce the income of another subject by 

three units. This has the effect of maintaining the average contribution rate at the 

remarkably high level of 75 percent of the optimal quantity. If the subjects are allowed 
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to stay together for all the periods, the co-operation rate in the final period even 

reaches 90 percent. Carpenter (2000) also shows that with a larger group size than that 

of the previous experiment — ten people rather than four — subjects achieve almost full 

co-operation even with a random group composition over time. 

Punishment is not the only way by which high rates of co-operation can be 

reached within a group; a less brutal way is through talk. Van de Kragt et al. (1983) 

conducted an experiment in which the contribution of a fixed number of agents is 

sufficient to provide the pubHc good. However, since individual contributions are 

costly, the free-riding problem persists, and it is somehow made worse by the presence 

of a co-ordination problem. In their words, the fear of spending their money in vain in 

case an insufficient number of agents contribute adds to the component oigreed in 

desiring to free ride on others. However, they show how allowing people to talk 

before the experiment is run permits to reach the provision of the pubHc good in all of 

their trials. To be sure, the pre-talk stage acts as a powerful device to 'solve' the co-

ordination problem and form strong expectations on the fact that the subjects who 

have been 'designated' to volunteer will in fact co-operate. In fact, since every 

designated individual is pivotal for the provision of the public good, she will in fact 

find in her interest to co-operate, provided that she holds high enough expectations 

that the other designated contributors will contribute, too. However, even in this case 

the evidence is not contrary to the supposition that agents embrace an impersonal 

notion of fairness, which possibly overlap with the self-interested motivation. Besides, 

as emphasised by Elster (1986), the value of discussion may lie in that it 'triggers' 

ethical concerns that yield a utility for doing the 'right' thing, i.e. a form of impure 

altruism. In another experiment van de Kragt et al. (1988) test these hypotheses by 

means of a setting in which various groups of people face a standard public good 

problem, i.e. where any contribution can enhance the provision of the public good, so 

that it is socially optimal to pay the entire endowment single individuals have. Two 

different treatments are put in place. The first consists of allowing discussion or not; 

the second concerns the possibility of doing side payments to the subjects belonging 

to the alternative group in which subjects are divided. The positive impact of pre-talk 

is confirmed even in this case: discussion rises the contribution level from 30 percent 



to 70 percent. However, this only holds when subjects believe that the money goes to 

members of their own group; that is, if the payments of the members of a group 

finances the public good for the other good, the contribution rate shifts back to 30 

percent. The conclusions van de Kragt et al. draw is against the impure altruism 

hypothesis. If this was true, so they argue, discussion should elicit co-operation even 

when directed to the members of the other group-which consists, after all, of very 

similar people who were indistinguishable prior to the random drawing. The fact that 

this does not occur at all, seems then to enforce the view that people do not follow 

the altruistic action in deontological terms, but they are interested in the particular 

outcome this brings about. 

Likewise, promising does not seem to bound the behaviour of individuals, unless it 

is made by any member of the team. In fact, in a second series of experiments van de 
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of 'group identity' is strongly confirmed by this and previous data, and accords well 

with previous psychological research on the 'minimal group' paradigm (e.g. Turner 

and Giles (1981)), which maintains that allocative decisions can be substantially altered 

by even marginal manipulations of the setting in which agents interact. Instead, the 

fact that subjects feel bounded by universal promising clearly supports the view that 

their behaviour has group-oriented characteristics, as clearly universal promising 

creates - or reflects-group identity. 

2.2.4 Reciprocity or Intention-Based Motivation 

That a concern for fairness cannot exhaust the whole set of non selfish behaviour 

reported in the previous chapter, can be easily shown by looking at a slight 

modification of the Ultimatum Game. In fact, it is a robust experimental result that 

the degree of rejection of offers decreases significantiy as the proposal of how to split 

the pie between the two parties has been made by a computer rather than a human 

being -see e.g. Blount (1995). Likewise, Falk et al. (2000b) study an Ultimatum Game 

in which there are solely two alternatives for the proposal. It turns out that the 
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Receiver who faces the rather unequal offer (80,20) - where the first (second) denotes 

the payoff assigned to the Proposer (Receiver) - refuses it with higher probability 

when the alternative is (20,80) than when it is (50,50). 

What these results show is that individuals are not only concerned with the final 

outcome of the game, but also on the perceived intention of other individuals involved 

in the game. An agent can then ascribe a different value to the other players' actions 

on the grounds of what is, in her view, their attitude in carrying out that action. Hence, 

the same allocation of (80,20) will be rejected more frequently when the alternative i 

50-50 split than when it is (20,80), because the Receiver will interpret the Proposer' 

action as unkind. In this respect, a widespread hypothesis is that generally referred 

as reciprocity, according to which a key trait in human behaviour is the wilHngness to 

reciprocate the intention perceived in others' behaviour with an action of the same 

'sign'. That is, human beings are disposed to exchange kind actions with kind actions 

and vice versa. This can be specified in different ways according to the context.In 

particular, in bilateral interactions reciprocity comes down to what has been called 

reciprocal altruism (Dawes and Thaler (1988)), and which ultimately is the application of 

a tit-for-tat strategy (Axelrod (1984)). In more general contexts, such as the n-player 

Prisoner's Dilemma, the hypothesis of intention-based reciprocity assumes that an 

individual is motivated to act against or in favour of an agent depending on whether 

her action is 'fair' with respect to the interests of the whole group of agents. The 

assumption is that, were the intention of an agent perceived to be fair (unfair), then 

one relevant motivation for another agent would be to reward (punish) that action. 

Intention-based reciprocity can thus be seen as a more general assumption than simple 

two-by-two reciprocity. 

Experiments have been carried out to test hypotheses of 'positive' and 

'negative' reciprocity. The evidence seems to support both, although some 

controversial results have been obtained for the positive reciprocity hypothesis. In 

particular, the frequent observation of punishment that has been reported in the 

previous section may be evidence of a willingness to reciprocate unfair actions. What 

experimenters have tried to test is whether this is due to a mere taste for punishment, i.e. 

a willingness to hurt'& player who have behaved unfairly, or an instance of inequality 



aversion, i.e. a willingness to restore a more equitable allocation of the payoffs amongst 

the agents through the punishment. The evidence seems to favour the first hypothesis, 

although the second plays a relevant role as well. 

This has been proved by Falk et al. (2000a) in a Public Good Game in which the 

conversion rate of the punishment is only 1 to 1; that is, a player willing to punish has 

to give up one unit of her income to reduce of one unit another subject's payoff A 

pure concern for the fairness of the allocation would then imply that no punishment is 

carried out in this situation, as such an operation would leave the relative distance 

between players, and thus the overall fairness of the allocation, unchanged^ But that 

this is not the case is proven by the fact that 25 percent of the subjects do in fact 

punish free riding even under these conditions. Conversely, since the percentage of 

agents punishing free-riding only rises to 36 percent when the conversion rate of the 

punishment is, as above, 3:1, they can conclude that nearly 70 percent of the punishing 

behaviour is motivated by the desire to harm the disloyal agent rather than because of 

inequity aversion. 

The evidence seems instead more controversial with respect to the positive 

reciprocity hypothesis. The fact that in several Trust Games and Gift Exchange 

Games — e.g. Berg et al. (1995) for the former and Fehr et al. (1993) for the latter game 

- one observes a high degree of correlation between the size of 'nice' responses by the 

Receiver and that of 'nice' offers by the Proposer seems direct evidence in favour of 

the reciprocity hypothesis. However, since the same behaviour could be rationalized in 

terms of inequity aversion of the players (Fehr and Schmidt (2001: 34)), one needs to 

contrast directly the two hypotheses in order to gauge their relative importance. The 

findings of some experimenters seem in fact to doubt the relevance of the willingness 

to reciprocate nice actions. For instance, Bolton et al (1998) analyse a Trust Game and 

find that the rewards of the Receiver in favour of the Proposer are even bigger when 

this has only a single offer available rather than when she has many and can make nice 

This is true, at least, if one assumes that an agent views fairness as the relative income separating her 
f rom any other agent of the group (Fehr and Fischbacher (1999)), or if o n e compares her income with 
the average one and identifies the Ja/r allocation with the egalitarian outcome, as in Bolton and 
Ockenfels (2000). The same implication may not be reached assuming, fo r instance, that agents were 
concerned with the dispersion of the income around the average in addition to the average itself. 
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offers. Such behaviour is clearly contrary to intention-based reciprocity. Other studies 

— e.g. Cox (2000) and Charness and Rabin (2000) — confirm the scarce relevance of 

positive reciprocity. 

These results are somehow surprising, and in fact have been completely reversed 

by more recent evidence. Falk et al. (2000a) replicate a Trust Game analogous to that 

reported above, and find an opposite result; that is, nice responses are larger in size 

when the offer has been made by a human rather than a computer. McCabe et al. 

(2000) also arrive at the same conclusion. It thus seems sensible to conclude that even 

positive reciprocity does indeed play a relevant role in individual motivations, though 

perhaps less big than negative reciprocity. 

Another fact worth of attention, which apparently has not received the deserved 

attention by theorists trying to accommodate experimental evidence into models of 

human behaviour, is the declining degree of co-operation that one systematically 

observes in Public Good Games. As already noticed, in single repetitions of the game, 

the public good is provided at about 40-60 percent of the optimal quantity, a result 

that appears robust to many possible different specifications (Marwell and Ames 

(1981)). This is per se a surprising result, which clearly underscores the presence of 

some altruistic or group-oriented traits in many individuals. Were individuals' 

preferences fixed or not depending on others' actions, one could expect that the rate 

of co-operation remain stable if not increase across repetitions of the game. However, 

as stressed above, this is not in fact the case, as co-operation rates decrease over the 

repetitions of the game. That this is not due to some effect of learning about the 

fowAjxr/has been proved by Andreoni (1987), who finds the same aggregate 

behaviour once the same group of subjects repeats a second time the experiment. 

Another possible explanation points at repeated game effects. As made clear by Kreps 

et al. (1982), an even minimal probability that subjects face an 'irrational' individual 

who plays tit-for-tat even in a finitely repeated Prisoner's Dilemma, makes co-

operation at the early stages of the game profitable for a self-interested individual. For 

by co-operating such a 'rational' player induces the other subject to co-operate, and 

finally defects in the last stages of the game. However, if all individuals were 'rational' 

in the Kreps et al sense, then one should observe a zero-degree of co-operation in the 



last stage of the game. Conversely, since this is observed to remains positive, such an 

account cannot offer a comprehensive explanation of the evidence. 

The alternative hypothesis that a considerable part of the subjects are conditional co-

operators has instead received a strong empirical support (see e.g. Croson (1999); Fehr, 

Fischbacher, and Gachter (1999); Offerman et al. (1999)). This hypothesis implies that 

a subject's co-operative behaviour comes to an end when she observes that others' 

behaviour is selfish. Hence, the simultaneous presence of selfish individuals and 

conditional co-operators causes the degree of co-operation to decrease over time; in 

fact, if ^//individuals were conditional co-operators, then subjects who did not start 

co-operating should switch to co-operation after observing a substantial amount of 

co-operation in the first stages of the game. 

This highlights the relevance of another kind of 'reciprocity' than that presented 

above as 'negative' and 'positive' intention-based reciprocity, which seemingly comes 

down to punishing and rewarding unfair and kind behaviour respectively. Such an 

account emphasizes the possibility that individuals 'reciprocate' with respect to the 

idea of the common interest of the group, so that they cease to co-operate when they 

observe that such interests are not being pursued in the way they consider minimally 

satisfactory. What such a view requires is a sense of group identity, and an impersonal 

notion of the common interest predicated by Hume, which individuals are available to 

endorse to the extent that they expect/observe a like behaviour by other agents. Some 

scholars talk about a 'norm of co-operation' as a concurrent hypothesis to explain 

behaviour observed in repeated Public Good Games (Dawes and Thaler (1988: 191)). 

However, I believe that the implied behaviour is more general than what seems to be 

implied by this term, and can extend to different situations than public good provision 

problems. I believe that the best way to interpret this result is by saying that 

individuals are conditionally committed to abide by the moral prescriptions, which can be 

derived by adopting an impersonal point of view. Although this hypothesis has not 

been directly tested in experiments, the fact that indirectly it receives some support, 

though admittedly in a sketchy and rather fragmented way, f rom available evidence, 

makes it worth investigating from a theoretical and empirical point of view, which will 

be done in section 2.5. 



2.2.5 Conclusions 

The purpose of the present section has been to review the available evidence 

produced in experimental economics, and to put forward some theoretical ideas to 

account for them. In the next section I shall analyse how such theoretical notions can 

be shaped into formal models of individual motivation. I now wish to summarise the 

main stylised facts that emerge from the previous survey, and stress some 

requirements that a model of motivation should respond to. 

First, individuals are heterogeneous, so that within the same group different 'types' 

of individuals coexist. A good model of motivations should then allow for different 

possible 'types' being consistent with the general model. Second, individuals seem to 

take into account a variety of motivations when making decisions. Hence, as 

emphasised by the behaviour of Responders in ultimatum game, they perform trade-off 

between different motivations. Thus, the average minimal degree of rejection is 

neither the perfectly fair outcome, i.e. the 50-50 spHt, nor the perfectly self-interested 

one, i.e. the minimum amount, but it is what seems a rough average between the two 

(see section 2.2.3). Hence, the resulting action may well be a 'compromise' between 

two different - and possibly conflicting - prescriptions, but it may also imply a 

'switch' from a kind of behaviour to on completely different as a response to other 

agents' actions, or as a consequence of a change in the environment. The presence of 

such a threshold effect will emerge clearly in section 2.6 in the study of the non-profit 

firm case. As an example, the observed degree of co-operation in a repeated Prisoner's 

Dilemma affects the propensity to co-operate in future interactions. The implication 

of this piece of evidence for the modelling of individual motivations is that models 

only relying on a sole motivational source cannot offer a comprehensive account of 

human behaviour. Hence, since both reciprocity —in the positive and negative sense -

and fairness seem to be relevant - but not exhaustive - components of human 

behaviour, a model of individual motivation should aim to factor either elements into 

its specification. 

Third, during the review of the evidence, I have sought to emphasise how a 

relevant component in the other-regarding motivation could be given by the 

disposition to abide by an impersonal, or moral, idea, rather than an idea of fairness that 



involves a comparison between the relative position of the self and that of other 

people, considered either singularly or as a whole (see section 2.2.3). Although this 

hypothesis has not been directly tested, it seems consistent with all the stylised facts 

reported above. In particular, the altruistic behaviour observed in Dictator Games and 

Public Good Games may be interpreted as a disposition to bring about the moral 

allocation, as perceived by the agent in the particular context she is acting^. 

The same could be said for the many instances in which some forms of inequity 

aversion is observed, and, under opportune conditions, for punishment as well. The 

well-known finding that, when given the opportunity, people manifest a strong sense 

of attachment to the group they are involved, so that their behaviour turns out be 

group-oriented^ cannot but buttress this idea. Admittedly, no experiment has been 

conducted to test this hypothesis, and the indeterminacy of what the 'moral' 

prescription is in many cases is clearly an obstacle to empirical investigation. However, 

these two aspects - i.e. whether agents adopt an impersonal perspective when 

evaluating the allocation and its practical content - can in principle be separated and 

investigated each in turn from the experimental point of view. Therefore, after having 

developed a general enough theoretical framework to rationalise the different 

theoretical ideas in the next section, I shall explore the existing theoretical accounts in 

2.4, and put forward an alternative model in section 2.5. This model will be based on 

the idea of reciprocity with respect to a moral notion, and it seems capable of offering a 

comprehensive account of the facts stressed in the present section. 

5 An interesting approach on how subjects approach this situation is that offered by Brock (1979) 
when he draws the distinction between manna-from-heaven and non-manna-from-heaven type of situation; in 
the former individuals acquire some positive level of wealth without having deserved it, so that a type of 
redistribution based on the need principle becomes intuitively appealing. O n the contrary, in the latter 
situation a distribution based on the contribution principle appears likely to be upheld by individuals. 
Since the experimental context is almost by definition a manna-from-heaven situation, then this may 
explain why individuals have a higher inclination to give in situations like the Dictator Game, and have 
a keen attitude to punish in contexts where an individual undeservedly earns his payoff, such as free-
riding in a Public Good Games. 



2.3 A G E N E R A L A C C O U N T OF A M O D E L OF 

C H O I C E B A S E D O N M U L T I P L E M O T I V A T I O N S 

In what follows I will offer a formal framework to deal with some of the issues 

highlighted in the previous section from a theoretical point of view. In particular, my 

goal is to elaborate a model capable of accounting for the stylised facts emerged in the 

previous section, i.e. (a) the presence of different types of agents, and of (b) various 

reasons to action, and (c) the relevance of the reciprocity element. I will also allow for 

(d) that moral considerations have an impact in shaping other-regarding motivations, 

depending on how one specifies the normative criterion of assessment of the states of 

affairs regarding others. As for (b), the kind of reasons to action I focus on are, as 

customary in this literature, self-regarding and other-regarding motivations. The first is 

identified as the self-interest of the agent. The second is more complex in that it 

involves the assessment of a social situation from an external standpoint, which may 

embody a moral principle, an ideological standard, a set of precepts derived from 

some codes of behaviour, etc. I shall generically call this a w o r w a A y g o r , 

more concisely, a w o r w a A y g o r even a implying that it offers 

an appraisal of the social outcome based on some standard of assessment (see section 

1.2); that is, it takes into account the consequences for each agent involved in the 

interaction from some normative standpoint^. 

This is the way in which social norms 'enter' the individual system of motivations; 

norms are here seen primarily as criteria of evaluation of a state of affair expressed 

from a standpoint that is different from that of the self-interest. According to the 

particular specification of this aspect, a norm could acquire motivational strength in 

itself, that is, because its prescriptions are compelling for a moral or ideological point of 

view; or the individual may see in it a way to solve co-ordination problems, or to 

implement the public good in case general co-operation of all of the individuals is 

required. Though all of these specifications can be factored into the model, in my 

view, they are somehow subordinated to the main characteristic of a norm as a general 



principle of assessment of a state of affairs, which is carried out from a standpoint 

somehow more general than that of the self. Accordingly, the social normative 

principle offers an ordering of the social outcomes of which each agent is aware when 

making decisions, which can shape individual motivations in many different forms. 

Some of these will be reviewed in 2.4, where such a normative principle will not be 

specified if not for its general formal characteristics. In Chapter 4 it will instead be 

given the particular specifications of a Nash social welfare function. 

In terms of the formal specification of the utility function, this will be made up of 

two components that fit with the two types of motivations that an agent has. The first 

source of utiHty is associated with the fulfilment of one's own self-interest, whereas 

the second is utility correspond to the compliance with the social normative principle. 

I shall call them and oZ/'gr ^ o r , for 

brevity, self-interested and other regarding utility. This pair of sources of utility makes up the 

comprehensive utility function, and, in absence of any contrary reason, I will suppose that 

the two components enter the function additively. 

In the following sections, utility is defined in relation with a situation of interaction 

amongst n agents, as represented in 2. game, where the two reasons to action 

correspond to two different analysis of the same game. The route I will take is to view 

the payoffs of the game as representing the utility of the agents. At the 

same time, though, a normative principle of assessment is defined over the payoffs of 

all the agents involved in the interaction, possibly including those of some agents that 

are affected by the interaction but cannot influence its outcome, i.e. dummy players. 

This offers a ranking of the social states on the grounds of the greater or lesser 

correspondence to the normative principle, so that each agent is aware of how much 

her action is being coherent with the social normative principle and contributes to the 

fulfilment of its prescriptions. Finally, those two different standard of assessment are 

weighed up in the comprehensive utility function, and the 'best' action is determined 

^ In fact, the adjective "social" is meant to differentiate a normative principle that refers only to the 
self to one that takes into account all of the individuals. The illustration of norm of assessment given 
in section 2.1 was general enough to include both categories. 



in terms of the greater fulfilment of the two sources of value overall considered by the 

agent 

In order to distinguish the two perspectives with which the agent evaluates the 

game, I will call material gwit that associated with the self-interested perspective and 

ideal game the same interaction appraised by the standpoint offered by the normative 

principle. Accordingly, I will sometimes even refer to self-interested and other-

regarding utility with the terms material •And ideal utility respectively: I will consider the 

two pairs of expressions as perfectly equivalent. In fact, one can ultimately see the two 

perspectives as associated with two different types of solution of the same game, one 

boiling down to the usual Nash solution when only self-interest is taken into account, 

and the other consisting of the solution to the game if it was played co-operatively -

namely, constraining individual behaviour not to necessarily perform the best action in 

terms of self-interest - and 'solved' in accordance with the ranking given by the social 

normative principle. 

2.3.1 The Material Game 

It is given a game G, made up as usual by a triplet of elements: a set I of players, a 

set of strategies Si and a utility function Ui for each agent. Formally, G = {/, S,U}, 

where S - x 5, defines the set of feasible strategies profiles, and likewise U is the set 

of vectors of utilities. Allowing for the use of mixed strategies by the agents, we can 

further introduce the operator A(X) to express the randomisations over a set of 

elements X. We can thus define the set of possible randomisations over the strategy 

sets of the agents: Z. := A(S, ); finally, we can consider the vector including a 

randomisation for each agent: E:= X Z., where the generic element is indicated with 

(TG E . 

In the game G, the utility functions represent a measure of the self-interest of the 

agents, thus reflecting the first type of motivations. This is the reason why we will call 

the related source of utility self-interested. They are defined, as customary, firstly over the 

outcomes of the games; that is to say, they are functions of the profiles of pure 

strategies: U, (5) . Furthermore, taking on standard assumptions regarding expected 



utility, we introduce Von Neumann-Morgestern utility functions defined over mixed 

strategies profiles, C/,. (E), where 

(2-1) 
seS 

(s) represents the probability that the pure strategy profile s is played according to 

the mixed strategy profile (7. Provided that the nature of this game does not differ 

from standard game theoretical analysis, the relevant concept of solution would be the 

Nash's one. 

2.3.2 The Ideal Game 

The ideal game differs from the previous one in that agents evaluate the social 

situation from a different standpoint than the self-interested one, possibly including 

the evaluation of the material payoffs of other agents who ate by their actions 

but 6nal outcome. Hence, we introduce an zWga/game G* as an 

extension of the material game G, in which the set of players is possibly larger than in 

the material game thus modifying the corresponding set of utilities. Formally, this 

game is defined by the triplet: G* = {l*,S,U *}, with / c and U* = x . Notice 

that the set of actions J is left unaltered with respect to the material game; by 

definition the players now included in the game are dummy players in the original one. 

Resting upon this construction, we can now introduce the notion of the normative 

criterion used to appraise the social outcomes. This expresses the ranking of the social 

outcomes made on the grounds of the ideology, or the moral principle, that is being 

taken as relevant by the agents. In other words, we are assuming that it is possible to 

measure on some scale the correspondence of the social states to an ideal norm of 

assessment, which is represented by a function of the social outcomes. This is 

analogous to an individualistic social normative function in that it is dependent on the 

self-interested utilities of the agents involved in the interaction; 

(2.2) 

Therefore, such a normative principle permits the creation of an ordering over the 

possible outcomes, which represents the assessment that an impartial spectator would 



give to the different social situations on the basis of the relevant normative criterion. 

A higher value of the function T implies that the associated social outcome satisfies to 

a higher degree the normative criterion. 

Of course, taking the structure of the game as granted, it is possible to make the 

function directly dependent on the pure strategy profile set S, and, also, on the mixed 

strategies of the game; 

T(ay.= Y^P„(sf '^ (s ) \ (2.3) 
seS 

In analogy with the individual expected utility, the expected normative function is 

simply a weighed sum of the welfare levels under all possible pure strategies profiles, 

with weights given by the probabilities that each outcome is actually played. 

2.3.3 Beliefs, Individual Utility and Equilibrium 

The analytical apparatus illustrated in the previous sections is common to most of 

standard game theory. However, for many of the applications that will follow we need 

an extension of this toolbox, which draws on the approach of Psychological Games 

(Geneakoplos, Pearce and Stacchetti (1989); GPS from now on). In fact, a key aspect 

of the way social norms affect individual behaviour is through the role of mutual 

expectations between members of a community. Typically, an individual will perceive 

the existence of a social norm through the net of expectations that other members of a 

community have on her following a particular behaviour. In other words, the 

individual will attach importance to the extent to which her action conforms to the 

expectations of other members of a community, which in turn are based on the existing 

social norm. This simple consideration highlights that what may be important, in this 

context, for an individual is the difference between what is expected from her and her 

actual behaviour. For instance, in some parts of Southern Italy there is still the habit 

for the husband not to cook or even participating in laying the table with his wife: 

these are in fact considered typically feminine activities, and a man who helped his 

wife would and attract the mockery of bystanders and probably he would be laughed 

at. Instead, in most other communities, helping a wife is considered a normal activity 

for a man to do, and it would not attract any scom nor, because of its diffusion, any 

sense of approval. Thus, the same action, i.e. not cooking and laying the table, will 



attract completely different evaluations depending on the expectations that are 

associated with it. 

If the game theoretic toolbox remained that outlined in the previous sections, 

there would be no chance to capture this further aspect, as individual utility would 

only depend on actions. Instead, if we aim to take into account the impact of 

expectations and social norms on individual behaviour, utility must be sensitive to 

expectations as well: only in this way can the individual, say, attach a disutility to the 

fact of having failed to conform to a social norm, or assign some extra-utility to the 

fact of having gained the commendation of some other agents for a 'good' action. 

Psychological game theory provides us with the most general approach to this sort of 

issues, by developing a framework in which not only does individual utility depend on 

agents' actions, but also it is affected by the state of individual expectations on each 

other's actions. 

In order to make this idea tractable from the analytical point of view, we first need 

to formalise the notion of belief. However, this is not an entirely easy task, as typically 

beliefs can reach different, possibly unbounded, orders. In fact, the requirement of 

common knowledge, which is ordinary in most economic analysis, does rely on the 

coherence of infinite order expectations (see Myerson (1991): Ch. 1 for some 

paradoxes implicit in common knowledge). We shall expand on this point further later 

on (see section 3.1.2.A). However, the applications that will be presented in this thesis 

will only require the first two orders of expectations. 

Let me introduce the formal treatment of this concept, which is based on GPS 

(1989), and Mertens and Zamir (1985). A first order belief for player i is a probability 

measure over the other players' mixed strategy set, namely B] := A(S_. ); thus the 

generic element b] e B] indicates the probability with which i believes that the other 

players are going to implement the profile of strategies G-i. In the same fashion we can 

define B\. := {jBj). Obviously, when there are just two active players, we have 

B] . - A(E .̂ ) and B^ := Bj. 

A second order belief for an /-player is a conjecture over the beliefs held by other players on 

each other's strategies. Therefore, it consists of a probability measure over the 



Cartesian of other players' beliefs of first order: : - a(51,. ). In the case of only two 

persons being involved in the interaction, the generic element of this set, 6 

represents /'s probability distribution that the belief ofy over i's strategies is . 

Iteratively, one can define -order beliefs as follows: := Notice that from 

the formal point of view, the order of beliefs k is not bounded, thus making it possible 

to deal with beliefs of infinite order on each other's beliefs. I indicate with 

6. = ip] ,b]' the infinite-dimension vector collecting the beliefs of each order for 

player i. Consequently, we can define b= (bi,...b„) as the profile of beliefs for each of 

the n players taking part in the game. 

Drawing on this analytical apparatus, we can now give the definition of the 

comprehensive utility function. Generally speaking, this will be characterised by beliefs 

entering explicitly the arguments of the utility function. Not only will the subjective 

probabilities that make up (2.1), (2.2) and (2.3) now depend on the individual beliefs 

on other players' action, but also any other beUef included in the vector h defined 

above, can affect individual utility. For instance, coming back to the above example, if 

the husband is aware that bystanders attaches probability pi to him not cooking, and if 

he experiences some psychological cost to be laughed at when breaching the social 

norm prescribing him to do so, then his utility may look like: 

% k ' ( p , ) ) = ) (2 

Here (7i is the probability of the husband laying the table and cooking, and the 

comprehensive utility represents preferences such that that the husband would like to 

lay the table and cook, but also dislikes to be laughed at when doing so. h measures 

the psychological cost of being mocked, compared with the psychological satisfaction 

^ Although beliefs are probability distributions iteratively defined over probability distributions, the 
associated marginal probabilities over a generic opponent 's strategies can be easily obtained by means 
of the following formulas: 

Thus the first formula indicates the overall probability that player j is going to play sj, according to the 

belief b\ held by player /, and the second the overall probability that playery holds about z's 

performing j/, according to the second order belief 6^^. 



of cooking. In fact, when pi is zeto, then there is the expectation from the 'community' 

of bystanders on the husband w/laying the table, thus the psychological cost of 

breaching the 'social norm' of not setting the table will be the highest. If instead there 

is no such a convention, i.e. j)/is equal to 1, then no psychological cost will be attached 

to setting the table. 

In more general terms, we shall see the comprehensive utility function as made up 

by the sum of two components, which corresponds with the two sources of utility 

illustrated so far, i.e. a or /va/grza/utility, and an o/Z/gr utility. The 

former is associated with the payoffs in the material game (see 2.3.1) where the latter 

reflects the reason to action given by the conformity to the normative principles T (see 

2.3.2). The comprehensive utility function will then have the following form: 

y, (o-; 6) = [/, ((T, 6)+;i, g, 6)] (2.5) 

The vector b of beliefs enters both components of utility, as subjective probabilities on 

others' behaviour will coincide with first order beliefs in the vector b. While the 

material, or self-interested, utility Ui is 'standard' in that it is shaped in accordance with 

the agent's payoffs given in the material game, other-regarding utility is expressed as 

some function g of the social normative criterion T. g can in principle be thought of as 

differing amongst individuals. However, relying on the argument put forward in 1.4, it 

will be generally assumed to be shared by all agents. For simplicity, the two 

components enter the function additively, and the parameters A, possibly differing 

across the set of agents, measure the weight attributed to their other regarding utility 

in the face of the self-interested source of utility. The function g may be specified in 

different ways in order to account for various possible forms of the other regarding 

motive to action. 

The peculiar innovation introduced in the comprehensive utility function, that is, 

the inclusion of beliefs in the arguments of the function, calls for an extension of the 

standard concept of solution of games, namely the Nash equilibrium. We shall adopt 

the original notion of Nash psychological equilibrium put forward by Geanakoplos et 

al. in their seminal contribution, although some refinements of this notion have been 

suggested (Van Kolpin (1992)) and others will be presented in Chapter 4. 



The main idea of this concept is that, if we are in equilibrium, then the beliefs of 

rational players must conform to the strategies that are being played. As an example, if 

in equilibrium I observe my opponent playing the (possibly mixed) strategy a^ e 

then my first order beUef must assign probability one to that particular strategy and 0 

to all of the others. This is tantamount to saying that once an equilibrium has been 

reached, all of the fixst order beliefs must be single-point distributions assigning 

probability one to the equilibrium strategy. The higher order beliefs are then generated 

upon a condition of coherence with this initial condition (GPS (1989: 64)). We shall 

call (a) the distribution of beliefs associated with the distribution that is coherent 

with assigning probability 1 to the strategy (J, and with ((7),...y0„ (o'))e B the 

profile of such beliefs for the n players. 

Recalling the definition of k as the vector collecting the beliefs of each order for 

player /, we are now able to provide the definition of Psychological Nash equilibrium 

(GPS (1989: 65)): 

A psychological Nash equilibrium for a n-person normal form psychological game 

G is a pair (b, aje BxE such that: 

i) 6 = jg((T) 

ii) for each ; E 7 and cr. e Z,, V} , (<7,, )) < (2.6) 

Condition (ii) is a simple restatement of the standard Nash equilibrium condition, 

affirming that for each player the equilibrium strategy must confer a payoff not smaller 

than what attained by any other feasible strategy, £mn the opponents' strategies and the 

beliefs. Condition (i) restrains the beliefs to reflect and be coherent with the 

equilibrium strategy. Notice that if beliefs are not part of the utility function then 

condition (i) becomes redundant and the definition will boil down to the standard 

Nash equilibrium definition. 

2.4 D I F F E R E N T S P E C I F I C A T I O N S OF O T H E R -

R E G A R D I N G U T I L I T Y 

Several of the most recent contributions in the field of multiple motivations utility 

function share the general format given by equation (2.5) in that an other-regarding 



source of utility adds to a self-interested one. This is also consistent with the general 

specification derived by Segal and Sobel (1999) following an 'axiomatic' approach. 

However, significant differences exist as to what it is deemed as the relevant other-

regarding motivation. In fact, most of the recent studies carried out in experimental 

economics are oriented to 'fine-tuning' the theoretical specifications of the other-

regarding motivation with the experimental results. In the present section, I shall 

review some of these theoretical accounts, and highlight the extent to which they 

accord with such evidence. 

2.4.1 Intentions-Based Motivations 

This thread of literature is based on Rabin's seminal model of fairness (1993). The 

main idea is simple, and seeks to give a rationalisation of the evidence presented in 

2.2.4. It would be a natural trait of human motivations to reciprocate the attitude 

perceived in other individuals' actions towards the self, so that an individual would be 

likely to respond to actions perceived as kind with a kind action, and vice versa^. On this 

view, Rabin's model is a formal device to incorporate these observations into 

individual choice theory. The theory of Psychological Games provides with some tools 

to embody these considerations into a formal analysis. In fact, it introduces beliefs, of 

every possible order, on each other behaviour into the utility function (GPS (1989)). 

In this fashion, as we saw earlier, it is possible to model the idea that an agent can be 

more or less satisfied depending on how others' actual action correspond to her initial 

expectations. In particular, for simplicity restricting the attention to the case of two-

person interactions, Rabin considers a pair of 'kindness functions', which measure the 

extent to which the agent's own and her counterpart's actions increase or diminish one 

another expected payoff, on the grounds of the first and second order expectations 

formed by the agent. This estimate is used by each agent to appraise the kindness of 

the other party to herself, using in particular the second order expectation, and the 

kindness of the subject herself toward the other agent, as perceived by the other agent 

drawing on the first order expectation of what the other agent expects from herself 



The way in which these functions are constructed is to consider the best and the worst 

payoff that the each agent can cause to the other on the basis of the reciprocal 

expectations, and then to consider how the payoff actually brought about lies between 

those two extremes. 

In formal terms, the kindness function of subject / with respect to her opponent is 

given by: 

where U i p ] ) = argmaxUj(cr,.,b]) and U i p ] ) = argminU^(cr,.,b]). In other 

2,-

words, these are the maximum and the minimum payoffs for playery, which can be 

possibly induced by player fs choice, on the basis of f s first order belief about /s 

playing, which, in accordance with the notation put forward in section 2.3.3, is 

denoted by W. U is instead a supposedly 'fair' level in payoffs attribution, 

which Rabin models as the middlebetween the highest and the lowest ofy's 

payoffs within the set of Pareto-efficient outcomes. The last proviso causes the 

highest and the lowest payoffs used to compute the fair payoff to possibly differ from 

those entering (2.7). Its general interpretation is thereby that the higher (the lower) the 

ac/W payoff achieved byy in relation with the fair level, the kinder (more hostile) is the 

perception of f s action by J. In particular, an action will be considered as 'kind' by y', in 

fs view, if and only if the kindness function ,£>?) reaches a positive level, i.e. z's 

action brings about a payoff higher than the fair one to j, and vice versa. The division by 

JJ MAX MINensures that such a function is an index varying between - 1 and 

Stepping up the expectation ladder of one level, we can derive the (esteemed) 

kindness ofy to i, in relation with f s second order expectations: 

f . f , A h y (2.8) 

® The evidence on which Rabin (1993; 1281) bases his account is a little more sophisticated than this: 
it is argued that people who are more inclined to reciprocate nice actions with nice actions are at the 



where U, {pf) = arg max f/,. {pf, b]) and t/,. {pf) = arg min C/,. ip^ ,6'). i now puts 
z, ^ 

herself i n / s shoes and tries to evaluate how kind7 is being to her. Thus, on the basis 

of her second order beliefs, which is what i expects that J expects on fs actions, i 

computes the fair payoff that she can expect, and assessesy's kindness with respect to 

the extent in which her (expected) actual payoff exceeds or stays below the fair level. 

The two kindness functions determine the following specification for the other-

regarding utility: 

g(o-,,6,. ) = / k ,6')}/, k",6;) (2.9) 

The implication is that if the counterpart's behaviour is perceived as kind, i.e. 

fj{b^,bl) is positive, then agent i will be motivated to be nice as well, thus increasing 

other-regarding utility. Conversely, if the counterpart's behaviour is deemed as unkind, 

i.e. fj{bf,b^) is negative, then agent / will be willing to be as unkind as possible, so 

that the other-regarding term is brought to zero. (2.9) is then added to a self-regarding 

utility function in conformity to (2.5): 

V,(a„b, )^U,{a„aj)+{l + f,{a„b;)}fj(b^.b:) (2-10) 

Given the nature of 'index' of the other-regarding terms, the higher the monetary 

payoffs associated with the self-regarding function, the lower is the incentive to follow 

other-regarding considerations by the agent. Although the evidence on this point does 

not seem to give much support to this idea, as most experiments only find a weak 

effect of the size of monetary payoffs on the degree to which individuals execute non-

selfish action - e.g. Cameron (1999)^, Fehr and Tougareva (1995), this is something 

that we would obviously expect, and that - given the inevitably limited budget 

available to experiments - cannot be thoroughly tested (Thaler (1988)). 

After the pioneering work of Rabin, some authors have proposed a generalisation 

of his model to N-agent sequential games (Dufwenberg and Kirchsteiger (1998)). The 

main idea is that the 'sequential reciprocity equilibrium' needs to be a fairness 

same time those more likely to respond to unkind actions with unkind actions. 
' This study conducted in Indonesia reports that Responders can renounce to stakes as high as three 
months of their salary to 'punish' a relatively unequal offer f rom the Proposer . 



equilibrium in every subgame. It can thus be shown that conditional co-operation can be 

a sequential equilibrium in repeated prisoner's Dilemma. However, equilibria are 

generally multiple, and this can represent a shortcoming for the predictive power of 

the theory. What is more, some 'self-fulfilling' equilibria can arise that are based on 

apparently implausible initial beliefs. In particular, equilibria in which the Responder 

rejects every offer with probability one in an Ultimatum Game can be an equilibrium 

if the initial state of beliefs is such that both players believe that the other party wants 

to hurt them. 

This model can provide with a sound account of some of the evidence presented 

above; in particular, it is obviously well-suited to explain the behaviour based on 

reciprocity that have been reviewed in 2.2.4, and it can also accommodate the attitude 

to punishment or revenge that is so frequently observed. According to Fehr and 

Schmidt (2001), this theory would be at odds with the presence of seemingly altruistic 

behaviour and concern for fairness reported in 2.2.2 and 2.2.3, as individuals can be 

co-operative even in the absence of a precedent kind behaviour by other agents. 

However, it has to be said that even this piece of evidence is not a direct contradiction 

of the theory. In fact, Fehr and Schmidt only consider a particular version this theory 

in which the initial expectations on others' behaviour do not count in terms of their 

choice. However, by supposing that people enter the experiment with a belief of a nice 

attitude of the other party to themselves, then even altruistic could be accounted for 

within a reciprocity model. Moreover, the decreasing degree of co-operation would 

prove that individuals adjust their beliefs as they observe less co-operation than 

initially expected or required, and this too would be consistent with the reciprocity 

hypothesis. Introducing initial beliefs as explanatory factors, which conforms to what is 

called 'norm of co-operation' hypothesis (see 2.2.4), could of course be seen as adding 

some arbitrariness in the theory. However, in principle it does not seem prohibitive to 

take explicitly account of such element and tested in experiments. I believe instead 

that the main shortcoming of the theory lies in the observation that people execute 

costly action even to 'protect' the interests of third parties. This shows that reciprocity 

can be referred to not only one's own payoffs, but also to that of others, which - as 

argued in 2.2.5 - seems to suggest that individuals take on an impersonal view when 



assessing the attitude of other agents. It will be on this supposition that the model in 

the next section will be built. 

2.4.2 Social Preferences 

An alternative hypothesis on how other-regarding preferences enter individual 

motivations focuses on the final outcomes of the interactions rather than on the 

intentions of the players involved. In particular, individuals have 'social preferences' 

when their utility function depends, in some way, on the payoffs attributed to the 

other players as well as on their own. Such a definition is obviously general enough to 

encompass many -often-conflicting - specifications. 

First, various forms of altruism fall into this category. These range from the more 

extreme version of pure altruism, in which an agent's utility only depends on the utility 

of some other agents, to the more general version in which the partial derivatives of 

one's utility with respect to the payoffs of any agent -including the subject herself- are 

strictly positive. Charness and Rabin (2000) considers a more elaborate version of 

altruism, which they call where the other-fegatding function is 

a convex combination of the Rawlsian maxinim criterion and of a utilitarian social 

welfare function. 

That some altruistic traits plays a relevant part in at least some situations 

illustrated earlier has been repeatedly stressed (see section 2.2.2). However, it is equally 

clear that altruism cannot be considered a comprehensive account, as in some other 

situations intentions and reciprocity do matter, in particular when players punish 

others' behaviours perceived as 'unfair', despite the positive costs for themselves, as in 

the Ultimatum Game. This is the reason why Charness and Rabin extend their model 

to embed an element of reciprocity (see next section). 

A different hypothesis on the way individuals look at payoffs allocation goes back 

at least to Veblen (1922), and argues that individuals, in addition to their own payoff, 

also care about their relative standing in the overall distribution. For instance, in the 

two-agent case, the utility function would have the following specification; 



where Xi and xj are the payoffs obtained by the /-player and they-pkyer respectively, 

and the partial derivatives are positive with respect to both arguments. Notice that this 

specification implies the opposite of altruism, as utility diminishes when the other 

player's payoff increases. It is thus at odds with the other-oriented behaviour 

frequentiy observed in experiments. 

Another account trying to combine the possibility of altruistic and spiteful 

behaviours by the same agent is that put forward by Levine (1998). In his model, a 

pair of parameters determines whether an agent is inclined to altruism or spitefulness, 

and the extent to which she wants to 'reciprocate' others' dispositions. More formally: 

% k + ; w j / ( l + /l) (2.12) 

A positive (negative) sign of a/ implies that the agent has a disposition to be altruistic 

(spiteful); X determines how the agent evaluates others' dispositions. Thus, spiteful 

agents will score less well into the subject's individual function, thus prompting a less 

benevolent attitude towards them. If (a, +Aa j )<0 , it could even be the case that an 

agent whose attitude is altruistic behaves spitefully against a spiteful individual. To be 

sure, an agent often cannot knows others' disposition. This makes the situation of 

repeated interaction analogous to a sequential game in which any agent tries to acquire 

information on the others' types on the basis of the actions executed in the previous 

rounds of the game. This account has the merit of conditioning the willingness to 

perform altruistic behaviour to the 'type' perceived in the other party, although how 

this happens is not formally specified. However, a serious limitation lies in that the 

disposition to being altruistic or spiteful is fixed and cannot change as an effect of the 

interaction and/or the types of players the subject is interacting with. 

A more elaborate approach to social preferences comes from the so-called inequity 

aversion hypothesis. For instance, Fehr and Schmidt (1999) assume that "aplayer is 

^g/f g/;^ «/̂ g« /̂ g w a / g / z a Z ^ / ^ g o/̂ gr̂ ĝ/gn" g%fgĝ  It is notable how this 

theory explicitly introduces a notion of an equitable distribution of payoffs as a 

benchmark to which agents attach intrinsic value. Assuming, as is likely to be the case 



in many experimental contexts, that the egalitarian distribution is the one that 

individuals consider equitable, they put forward the following specification: 

7V-1 

The additional hypothesis that a, < ensures that an agent is more concerned with 

her own relative position in the standing than with that of other agents. Moreover, the 

agent is altruistic only towards agents who are worse off then her in the payoffs 

standing. As a result, both positive and negative actions of an individual towards other 

players can be accommodated within this setting. This aspect certainly represent an 

important improvement with respect to the previous specifications based on social 

preferences. However, in section 2.2.4 it has already been argued that limiting the 

attention to the concern for fairness makes it impossible to account for the facts that 

are clearly related with the human attitude to reciprocate and base their actions on the 

perceived intentions of others. Moreover, as discussed earlier, it seems the case that 

the notion of fairness individuals draw on has trait of impersonality rather than being 

based on the standpoint of the self This calls for an approach that somehow links the 

aspect of reciprocity with that of fairness concern. 

2.4.3 Merging Intentions and Social Preferences 

Some attempts in the direction just suggested already exist in the literature. For 

instance, in Charness and Rabin (1999) the 'weight' that each individual attaches to 

each other individual in her own social preference on the surplus distribution depends 

on the disesteem with which the agent herself thinks of the others, which is appraised 

in terms of the 'distance' of others' behaviour from a purely disinterested one. 

Likewise, in Falk and Fischbacher (1999) each agent computes a 'benevolence term' 

for any other agent, which depends on the degree to which any other agent's action 

has increased or diminished the inequality in the overall distribution. This term is then 

multiplied by a 'reciprocity term' that is positive or negative in relation to the other 

agent's action being perceived as kind or hostile. Finally, another parameter measures 

the relative weight attached to material utility with respect to that of reciprocity on the 

social distribution. 



I believe that these models go in the right direction of coupling a concern for 

fairness with a reciprocity element. Nevertheless, I still believe that their account of 

fairness or social preference is still too restrictive and does not really capture what is in 

my view a key element in this component, i.e. the impersonality of the perspective that is 

adopted. In fact, the use of an inequity aversion and of a mixture of a Rawlsian and a 

utilitarian welfare function is not clearly motivated, and fails to satisfy this condition. 

2.4.4 Normative Expectations 

Another account, which has not received as much attention from the experimental 

point of view as the previous ones, is the theory of normative expectations. This 

neglect is somehow unjustified, though, as on the contrary the theory addresses some 

relevant questions still left unanswered in experimental economics. In particular, as I 

have tried to argue in the review of the evidence carried out in section 2.2 and in the 

assessment of the reciprocity hypothesis in section 2.4.1, the effect of initial beliefs on 

others' attitude towards the self may play a relevant part in the explanation of many 

experimental facts. As the theory of normative expectations can be seen as an attempt 

to address this aspect from a formal point of view, in that it provides a particular way 

to answer the question of how such initial beliefs are formed, it plays in fact a relevant 

part in the explanation of experimental evidence. Not only is this theory important for 

this reason, but also it plays a key role in the issue of 'stability' of social norms (see 

section 3.5 and Chapter 4). In what follows I shall review its underpinnings (sec. 

2.4.4.A) and some related applications that have been proposed (sec. 2.4.4.B). 

2.4.4.A The Resentment Hypothesis 

In his Theoiy of Moral Sentiments (1759) Adam Smith emphasised the significant role 

of the expectations nurtured by members of a community in orientating one's 

behaviour: 

" (Smith, 1759/1982, p. 166). 'Wi? a n ? / o âcg rĝ î gn?̂  ô rrgA/gĵ  



a«^ «/g ary wor(^g(/ /o rg^f/ /^a/ «/g wfnW /̂ g 6̂ 3/9g ^ /̂ oj-g g/f ŷf *%%, /;6a/ 

1759/1982, p. 116). 

Sugden refers to this simple but fundamental assumption about human psychology 

the resentment hypothesis (Sugden (1998a: 16)). As I shall illustrate in the next section, an 

other-regarding motivation can be grounded on this condition and matched with a 

self-interested motive to shape an overall system of individual preferences. 

Expectations come to be considered 'normative' since they provide us with a strong 

sense of commitment to the pursuing of the rule generally followed in the community, 

conferring the character of obligation typical of norms. When a rule is established, 

each agent understands that its breaching would trigger a sense of resentment in other 

members of the community and as a consequence a sense of guilt in ourselves, thus 

urging us to refrain from flouting it (at least until the possibly contrasting self-interest 

becomes too strong). Expectations take on a cognitive aspect too. Indeed, agents 

perceive the norm by means of the set of expectations that all of the other agents of 

the community -the direct opponents of the interaction and the bystanders not directly 

involved in it- address to her. This introduces a further reason for which agents may 

want to abide by the rules of a community. For the norm may indicate what the public 

interest of a community is, thus inducing an individual to follow it because of her 

internal commitment to act in accordance with the general public interest, rather than 

to the resentment hypothesis (Pettit (1990: 731)). This element may be relevant in that 

sometimes the public interest is in contrast with the reigning norms, in those situations 

in which a norm is patently 'wrong' or inefficient. This argument brings on the 

question of the stability of a norm, and of its change — or revision — over time 

(Ulmann-Margalit (1990)), which will be analysed in depth in the next Chapters. 

In addition, many scholars doubt that the account of cooperation in a Prisoner's 

Dilemma-like situation grounded on the idea of the adoption of a tit-for-tat strategy is 

actually successful. It has been pointed out that, especially in the many-players PD, the 

interaction may be such that the defection of one single agent may cause so negligible 

costs that the punishment from the rest of the agents may be economically inefficient. 

In these situations the tit-for-tat may not be a viable self-enforcing strategy to bring 

about an outcome of reciprocal cooperation (Pettit (1989a: 341-344); see also Brennan 



and Pettit (2000)). Therefore, so the argument goes, an explanation based on 

normative expectations gains credibility in these contexts, since the costs implied by 

the mere observation of others' behaviour and the consequent sentiment of 

commendation or disapproval are virtually nil̂ '̂ . 

Pettit (1990: 742-745) elaborates on this argument to show how it is possible to 

account for the establishment of norms by means of an argument drawing on 

normative expectations — which he calls an attitude-based derivation — instead of the usual 

line of reasoning grounded on individual interests and reciprocal expectations, like for 

instance Lewis's — a behaviour-based derivation in his words'^^. He singles out five conditions 

for the proof to work: 

(1) Interaction assumption, referring to the collectively beneficial character of the 

norm (see the previous section); 

(2) stressing the necessity that the behaviour of the agents 

involved be observable by the others involved; 

(3) Perception assumption, referring to the possibility for the agents to clearly make 

out whether everyone's action was for or against the benefit of the community; 

(4) that underlines how the enforcement of a norm can be 

brought about by the attitude to encourage the obedience of the norm and 

discouraging its transgression embedded in agents' dispositions; 

(5) Motivation assumption, equivalent with the resentment hypothesis. 

These conditions shape what is the "natural" environment for a norm to come 

forward as a regularity of behaviour, and would have an explanatory function even 

when an account grounded on the behaviour-based strategy is not viable. 

'0 However there exist other accounts of how a tit-for-tat story may be used in order to sustain a 
cooperative equilibrium: one of particular interest is put forward by Hardin (1988, p. 105) when he 
argues that this emerges from the adoption of tit-for-tatting in two-party PD, which then spreads to 
the whole population because of the tendency of individuals to employ the same norm in situations 
similar, though different, with respect to those previously met. For a similar account of how norms 
previously formed in small groups can then transmit to larger group in a sort of "contagion" see 
Bicchieri (1990: 855-861) and Anderlini and lanni (1996). On how dt-for-tatdng can be rational even 
in PD of finite length see Pettit and Sugden (1989b). For other accounts of the formation of 
cooperative behaviour though not based on dt-for-tatdng, see Taylor (1987). 

One of the opponents of such an attitude-based derivation is Buchanan (1975: 132-33). He argues 
that such a strategy overlooks that both the component of discovering violators and punishing them 



2.4.4.B Models of Normative Expectations and Social Status 

Sugden's specification conforms to the idea of multiple reasons to action in 

individual preferences, where an other-regarding motivation adds to self-interest and 

the former builds on the resentment hypothesis and the idea of normative 

expectations. In one of his works (Sugden (1998a)), the formal device he constructs in 

order to give substantive content to the concern for normative expectations is what he 

calls an impactfunction, which depicts the effect of one's action on others' welfare given 

others' expectations. In other words, the main idea of Sugden is to associate the 

community expectations with the expected payoff of an agent. 

In terms of the general version of the comprehensive utihty function expressed in 

equation 2.5, we now have that the normative principle r(cr) on which the other-

regarding motivation is based, merely consists of the individual expected payoff by a 

player's opponent, who is labelled as j. T{cr) = U 

Some further caveats apply. First, I here deal with the simple case of a two-person 

stage game, where the two players are drawn at random from two different 

populations - say, /-players andy-players. We focus on the choice of a generic /-player, 

who then has to take into account the expectations on her behaviour formed by a j-

player. Therefore, the generic profile of mixed strategies is substituted by the percentage 

of players playing each strategy in the population, which I label with pi and pj. 

We now need to assess how fs actual choice compares with what was expected from 

her. This is provided by the impact function, which is the difference from y's payoff 

after fs particular choice, a n d / s expected a-priori payoff: 

/ " k ; p, k , ; p J - k ; /'v) 

In this formula, Gi represents the strategy actually played by /, whereas p, stands for 

the average behaviour within the /-player population. Therefore, when m(cr.•,p.,pj)<0 

the /-player is failing to conform to the norm as agent j experiences a payoff lower 

than expected. Conversely, if m(cr,.; 0 agent / is performing an action that 

involve positive costs. But, as already stressed in the exposition, the enforcement would actually be 
costless if the resentment hypothesis and the concept of normative expectation held. 



awards agenty with an extra-payoff than expected; in Pettit's words, / is performing a 

super-erogatory action. However, only the former of these two aspects is relevant for the 

resentment hypothesis. In fact, according to Sugden's formulation, an agent only 

suffers resentment when failing to live up to others' expectations, but she does not 

(necessarily) experience the contrasting sentiment of satisfaction when conforming to 

the convention to a degree even 'greater' than expected (Sugden (1998a: 27)). 

Consequently, the final form of the other-regarding source of utility is as follows; 

, ( r W ; . ) = ( ° . (215) 

Notice that the dependence on the difference between actual and expected payoff 

has here been assumed linear for simplicity, despite Sugden only constrains overall 

utility to be monotonically decreasing in m when this is negative. Sugden also provides 

a different model of normative expectations, which takes on a dynamical approach 

and is based on the analytical tool o f w h e r e two agents are randomly 

matched to play a stage game from a population having continuously different types 

(Sugden, 1998b). 

A different, but related, thread of literature is that in which agents have preferences 

for 'social status'. In Bernheim (1994), for instance, this is modelled as an additional 

component to self-interested utility, thus conforming to the general model represented 

in equation (2.5). The difference with Sugden (1998a) is in that disapproval is not 

attributed to possible losses in the payoffs with respect to what expected caused by the 

individual's action, but disapproval is directly assigned to the action of the individual 

itself More precisely, supposing that different actions are somehow measurable on 

some scale, the higher the 'distance' of individual action from the average, the higher 

the loss in social status the agent will experience, the lower her comprehensive utility. 

In this framework, a static analysis of equilibrium brings about 'endogenous' 

formation of social norms, which change as the pattern of individual preferences 

changes. A norm can be said to emerge when individual behaviour by all agents cluster 

around a single action. However, equilibria emerge with 'multiple' norms, i.e. 

individual actions cluster around more than a single action. This happens when 

individual preferences are relatively 'dispersed' over the interval of possible actions, so 



that what can be interpreted as anti-conformist behaviour becomes possible. A similar 

result of 'segregation' in different classes of behaviour, which also correspond with 

classes of income, is provided in Cole et al. (1998). Lindbeck et al. (1999) apply this 

framework to the study of the welfare system: it is shown how different patterns of 

social norms can exist, which makes more or less costly the decision to work as 

opposed to live off pubUc transfers. Even in this case, social norms are determined 

endogenously, and multiple equilibria arise in response to changes in preferences and 

also in the size of the public transfer. 

The next two Chapters will be devoted to an extensive analysis of the normative 

expectations idea in the account of social norms. This will be criticised on the grounds 

that normative expectations can only have a role in underpinning the ex-post stability of 

a norm, but cannot have heuristic value in an ex-ante perspective, i.e. in the explanation 

of their emergence. This further suggests that the theory should be further developed 

in order to have a significant role in the accounting of experimental evidence, as nearly 

every outcome could seemingly be sustained upon the choice of a suitable vector of 

initial beliefs. 

2.4.5 Team reasoning 

Another interesting theoretical approach to account for co-operation in strategic 

interactions is the so-called team thinking Une of argument. Such an approach differs 

from those outlined above in that its aim is not so much the specification of a utility 

function describing the other-regarding motivations of individuals, but rather the 

attempt to offer a theoretical model to the idea that individuals come to share 

common objectives and act like 'teams', thus solving co-ordination problems, in many 

situations of strategic interaction^^. The analysis of this theory is particularly interesting 

in the Hght of the analysis carries out in section 2.2, where the presence of forms of 

group-oriented behaviour has been repeatedly endorsed as a likely explanation of the 

facts under investigation. However, in the present section it will be argued that the 

'2 The first models developed in this area were the so-called theory of teams (Marschak and Radner 
(1972)) and of multi-agent systems (Fagin et al (1995)). It is notable that the general aim was to find 
the optimal action for the organizer of a team in a situation of uncertainty over the 'degree of 



main theoretical tool on which this approach is based, i.e., that of team reasoning, 

does not seem to be consistent with the idea that individuals take account and trade-

off between multiple reasons to action in their motivational system, which seems to 

emerge as a stylised fact from experimental evidence (see section 2.2.5). In other 

words, according to this view each agent is only a player of her own team, though her 

jersey may be a patchwork made up of the flags of many other teams. That is, an 

individual may follow different objectives, but this very fact makes her a player of one 

single team. 

The main underpinnings of this approach are works carried out in the field of 

experimental and social psychology — e.g. Brewer and Kramer (1986); Brewer and 

Gardener (1996) — and by theorists of collective agency — e.g. Gilbert (1989); Tuomela 

(1995). The former emphasise the key importance of the collective dimension in 

individual agency. In the words of Brewer and Gardener (1996), a person has three 

radical ways of thinking of as a "personal se l f , a "relational self and a 

"collective se l f . This is what makes it possible group-identification, i.e. the perception 

by an individual of a tie, a sense of kinship or affinity, with a group of people, which 

often leads to the perception of a communality in their objectives. Such a sense of 

group-identity is typified by the use of expressions carrying the first person plural, 

rather than the singular, in many choices actually carried out by individuals. 

The further question that is posed is how a group comes into being, and how its 

boundaries are set, even in the instances in which a group is not 'institutionalised' or 

coerced from outside, such as in the case of family relationships or hierarchical 

organisations. The answer is that, although in many cases it is possible to recognise an 

'objective' concurrence of interests between some individuals, e.g. in co-ordination 

problems, that naturally helps to buttress the sense of belonging to a 'group', in other 

instances a team could all the same arise on the grounds of nothing more than the 

presence of some 'focal points' in the setting of some boundaries between some 'us' 

and some 'others'. This feature is all too well known to experimental economists, who 

repeatedly find out that even an accidental fact such as being drawn under the same 

commitment' to the team of its various members, or their 'operative state' in case the members of the 
team are not human beings but machines subject to failure. 



labelling in an experimental setting, triggers the development of team-oriented 

behaviour amongst those subjects. 

The latter line of thought recognises the relevance of the 'we-thinking' at the 

psychological individual level, and tries to spell out its implications for the account of 

co-operation in collective actions problems. If this is inevitably made easier to account 

for, the problem then becomes to explain how the we-thinking line of reasoning is 

compatible with the reductionist strategy common to methodological individualism, i.e. 

the idea that Aaw or /o jowf 

(Sugden (2000: 176)). After examining how the account 

offered by other theories is yet unsatisfactory, Sugden (2000) seems to offer the most 

convincing answer: 'team' preferences can be treated on a par with standard 

'individual' preferences, in that the problem of the content of the former preferences 

is a matter of empirical investigation rather than rationality. In other words, one can 

take as granted the existence of a structure of 'revealed' team preferences in the same 

way as standard economic theory assumes that individual preferences are revealed in 

an ideal situation of choice. Once the existence of team preferences is accepted, the 

basic tenets of the reductionist approach can be said to be fulfilled. For single agents 

can engage in 'team-directed reasoning', i.e. they can carry out inferences about the 

group from the standpoint of individuals. In fact, it is only when team-directed 

reasoning is coupled with full confidence about other members' team-oriented reasoning 

and willingness to conform, that a notion of team agemy can be said to arise. 

The notion of team-directed reasoning is then crucial to a sound epistemological 

foundation of team-thinking. Bacharach (1999) offers the most general formal account 

of such a notion, which is interesting to analyse in order to shed more light on this 

theory. In fact, acting as a member of a team entails both the sharing of the same 

objective by all members, and team-reasoning. Bacharach allows for the possibility of 

every individual belonging to different teams, where the assignment to either of them 

is uncertain but regulated by an exogenous probability function that is common 

knowledge. Some key assumptions are that an individual can act for only one team, 

and that a team could be formed by a single individual on her own. Hence, once an 

individual knows to which team she belongs to, and has a probability function on 



other agents' possible assignments, she computes the vector oi actions maximising her 

own team objective function, taking into account the possibility of players lapsing for 

other teams and thus determining the (expected) optimal vector of strategies by other 

teams. After having determined such a vector of optimal strategies, the agent will 

perform the individual action prescribed by that vector. Bacharach then proceeds to 

find out the formal properties of the equilibria under team-reasoning; in particular he 

highlights the difference with respect to a seemingly related behaviour, that of so-

called benefactors. Such would be the behaviour of agents whose individual objective 

function coincides with that of the team, but who do not team reason, that is, they do 

not solve the aggregate problem for the team to then derive their optimal individual 

strategy. The result is that team-oriented and benefactor behaviour do indeed differ, 

the equilibria associated with the former being a subset of those engendered by the 

latter. The intuition for this result is that when individuals team reason they take into 

account the behaviour of other members of their team, thus eliciting a somehow 

'better', i.e. more advantageous in terms of their team obejectives, co-ordination 

amongst them. 

Such a formal account of team-directed reasoning enables us to highlight some of 

its shortcomings, which justify the somehow different direction in modeling other-

regarding motivations that will be taken in the next section. The major difference Hes 

in that team reasoning does not conform to the account underlying equation (2.5). The 

reason is that, whereas Bacharach assumes that each individual is only assigned to one 

team at a time, in our model, apart from the case in which ?if=-0, the individual 

simultaneously belongs to two teams, i.e. that formed by all relevant players (second term 

of (2.5)) and the individual herself Hence, the kind of 'trading of f between self-

regarding and other-regarding motivations that is implicit in the multiple motivations 

approach to modeling preferences is no longer possible. In terms of Bacharach's 

terminology, the agent represented in (2.5) is a b e n e f a c t o r , in that she takes into 

account both the team objective function and her own personal preferences. The 

result is that such an actor way a/; <3̂ 0;; j 

objective of her 'teams\ but realizes the best compromise between them. In other words, since 

(2.5) implies the possibility of a continuous trade off between self-regarding and other-



regarding utility, the weight /L being the rate of substitution between such sources of 

utilities, the action optimizing the comprehensive utility function could well be one 

that is not the best for either self-regarding or other-regarding objectives. 

What is more relevant is that such an agent does not team reasons. For even when 

she considers her other-regarding preferences, she cannot take for granted a full 

compliance with the team objectives by other agents, as they too are partial 

benefactors. In terms of Sugden's account (2000: 194), an agent cannot have full team 

confidence about other potential members' compliance, because they too will perform an 

action that is not necessarily the best in terms of the team objective function. In fact, 

from the formal point of view of the game, being a partial benefactor is tantamount to 

belonging to a single team, i.e. that formed by the agent as the only member, although 

her objectives are shaped in accordance with the team objectives. But this implies that 

the setting is the standard one in game theory, i.e. agents perform the best action for 

their individual (comprehensive) utility function, given expectations of others' actions. 

One can notice that the formal apparatus developed by Bacharach could easily 

accommodate for the case of multiple belonging to teams, where a probability could 

be assigned to any other agent being a partial benefactor as above and a full team 

member. One could substitute a multi-valued function of assignments of agent to team 

for the single-valued one that Bacharach adopts in his account, so as to make the 

possibility of multiple belonging formally treatable. When an individual were drawn in 

the 'multiple' team, then, he would be a partial benefactor for any team he belonged o, 

in the same fashion as in (2.5). In other words, there would be a vector of weights 

stating the degree of importance that the agent assigned to a particular team, relative 

to the others. Any team member could then work out what the optimal action for a 

partial benefactor is, and, on the basis of that, compute the best action for the team. 

But the main point is that such an account would be meaningful only under the 

assumption that, in the case that an agent is drawn to be a team member, there is full 

team confidence about her commitment to the team. As already pointed out, when 

any agent is a partial benefactor, such an assumption cannot hold. 

However, even leaving aside the much greater analytical complexity that such an 

extension would require, I believe that this would constitute a significant departure 



from the core of Bacharach's proposal. In fact, team reasoning calls for an individual 

solving the maximization problem for her team given the information on the team 

assignment probability distribution. This is made possible by the assumption that the 

action performed by a lapsing agent is known, so that the team objective function can 

be optimized in expected value. However, in the case that the lapsing agent belongs to 

more than one team, it may not be so clear-cut to anticipate what such an action could 

be, because 

In conclusion, the idea of multiple belonging to teams seems to water down the 

notion of team reasoning. In fact, even admitting that a generic member of a team 

knew the preferences of all of the other players in terms of self-regarding and other-

regarding preferences, any attempt to replicate their choices would be done 

considering them as individuals, rather than as member of teams. Although the idea that 

an agent complied with one team at a time can perhaps picture particular situations of 

interactions, in my view it still is a somehow implausible assumption for a general 

account of human behaviour. It is equivalent to saying that an individual commits to 

the prescriptions of a reason to action at a time, rather than considering simultaneously, 

weighing them up and then making a decision all considered. But this requires an agent 

to be a partial benefactor, not a team-player. It will then be along these lines that I will 

develop my analysis in the next section. 

2.5 O T H E R - R E G A R D I N G M O T I V A T I O N S AS 

C O N D I T I O N A L C O M P L I A N C E W I T H A S H A R E D 

N O R M A T I V E P R I N C I P L E 

In this section I develop a model of individual choice that is consistent with the 

general setting illustrated in section 2.3, and that in my view offers a more 

comprehensive — and thus better - account of the empirical evidence illustrated in 2.2 

than the contributions reviewed in section 2.3. Admittedly, its main limitation lies in 

that no specific normative criterion will be specified in this version. However, this is 

done on purpose in order to stress the generality of the model, and to emphasise the 

impersonal character of the normative criterion, in accordance with the evidence 

analysed earlier. A particular specification will be provided in the final section of the 



Chapter. The focus is here on how agents balance self-interested and other-regarding 

motivations in a way that couples reciprocity and concern for morality. The resulting 

other-regarding motivation may be regarded as consisting of a conditional compliance 

with a general moral principle, where an agent construes the expected conformity of 

other agents as an incentive for her own conformity. In what follows, then, it will be 

assumed that agents share a moral principle that creates an ordering of the states of 

affairs in terms of their degree of fulfilment of the principle, on which they base their 

evaluation about one another's conformity. The issue of the convergence of 

individuals on a common moral principle relies on the inter-subjective character of 

moral judgments, which has been illustrated in section 1.4. 

2.5.1 Compliance with Morality Based on Reciprocity 

The notion of reciprocity that we shall develop builds on Rabin's idea (see section 

2.4.1), with the basic difference that mutuality is not directed towards the agents' own 

material payoffs, but is appraised with respect to the compliance with the set of 

normative principles that are considered by the individuals. Therefore, Rabin's pair of 

kindness functions (2.7) and (2.8) is substituted by functions of compliance with the 

normative criterion, in such a way that each agent's incentive to perform an action 

satisfying the moral criterion, and possibly contrasting the self-interested reason to 

action, is positively linked with the extent to which the opponent is performing an 

action consistent with the same normative cr i ter ion^^. 

The model that I wish to develop emphasises the aspects of reciprocity in acting 

in accordance to the shared ideology, as represented by the normative function. The 

idea I want to pursue is one really widespread in the literature on morality, namely, 

that agents are available to sustain an action beneficial to some 'objective' idea of 

public interest, though possibly detrimental in terms of self-interest, only if they expect 

the same behaviour from other agents of their group. 

We now restrict our attention to a two-person game, even though a generalisation 

to the case of n players would be straightforward. In analogy with Rabin's pair of 

" An interpretation of this other-regarding motivation in terms of deontologicalreasons to action (see 
section 1.2.2) can be found in Sacconi (2002) and Sacconi and Grimalda (2002). 



kindness functions, measuring the mutual impact of one's actions on the other's 

individual utility, we can now introduce functions computing the degree of compliance 

to the normative principle. We first define f s compliance to this in the following way: 

„ i 6 ) 

where T i p ] ) = arg maxT(<J,.,b]) and Tip]) = argmin T(cr. ,6'). In other words, 
z, z, 

J. MAX 2̂,1 ^ and (b^) represents respectively the maximum and minimum value that 

the social function can assume, depending on /'s action, given fs first order belief fe,' 

over the action thatyis going to perform^"^. Therefore, if is 

obtained, then agent / is maximising (minimising) the normative function given his 

first order belief. T{a'^,b]) is instead the value of the normative function 

corresponding to /'s actual choice (%. 

Hence, {c^i,b]) is an index varying between -1 and 0 expressing the extent to 

which /'s action satisfies the normative criterion associated with the function T. When 

fi{o'i,b-) is equal to 0 (-1) it means that / is exactly performing the strategy maximising 

(minimising) the normative function, given i's first order belief, and this testifies that 

his action is consistent with the normative prescriptions at the maximum (minimum) 

degree. For instance, if the normative principles coincide with the moral principles, the 

compliance with morality is measured by the extent to which one's action increases the 

social function T. 

To model the concept of reciprocity in the individual motivational system, we need 

to introduce a function symmetric to that set out above. This is the esteem that player 

/ forms about j ' s compliance with the normative principle: 

u2).T{b:.bf)-T""(bl) 7, 
/ J \Pi , O; / J . MAX ^ ^ 

Notice the dependence of and ipl) on the belief b]. Indeed the belief is necessary in 

order to determine the probabilities for the expected value of the welfare function, which is: 



Cl&azff /(Tjf 

where 7 ^ ^ ipf) = arg max jipf, a^) and [bf) = arg min T{bf, <T ). Therefore, 
z, z, 

jMAx ̂ 2̂ j and represent the value that the social function takes when player j 

respectively maximises or minimises it, given the second order belief of player i. In 

other words, those functions indicate the maximum and minimum values that player j 

can attribute to the social function, given the belief he has about /'s action as perceived 

by i himself In fact, recall that such a function measures the esteem of j's compliance to 

the normative principle as measured from i's standpoint. Thus, if player i has formed a 

belief bf about the player j's belief over i's action, he will judge j 's actions from this 

point of view. He will then consider the best and worst value thaty can do with respect 

to the normative function, and then compare these values with j ip] \ which is the 

actual value that i expects the social function to get according to his beliefs. AUke the 

twin function f^{o^^,b] \ a value of f j{bl ,bf) equal to 0 (-1) indicates the maximum 

(minimum) degree of compliance by player j to the norm as embodied in the social 

fuKlCtiOfl 

2.5.2 The Comprehensive Utility Function 

We can now introduce the final version of the utility functions. Notice that, as in 

every psychological game, the utility of an agent depends on her beliefs over the 

different possible outcomes. We assume the following representation, which blends 

the two functions of compliance to the norm: 

V,(cr„i;,fc/)=f/,(<T,,/,;)+A,[1 + 7,(6,\fe,')Il + /;(cr„A;)] (2-18) 

The fact that b\ now substitutes a^ depends on the fact that only in equilibrium the 

two are assumed to coincide. The other regarding utility, again weighted by the 

coefficient A4, consists of the product of the two compliance functions augmented by 

1. 

r(o-,,6') = ^ ^ r ( . y , , ( f ; , where the probability (j,) is what prescribed by the mixed 
a, j, 

strategy (7i, and {sj) is the probability computed in accordance to the formula of the previous note. 



The idea we wish to capture through this specification is twofold. On the one 

hand, the agent's utility depends positively on the realisation of the 'best' social 

outcomes, in terms of the satisfaction of the normative criterion; indeed, the other 

regarding utility is increased when an agent performs an action increasing the value of 

T, whoever she is. The second aspect captured by this specification is that call of 

'reciprocity', or of conditional conformity, in the compliance with the normative 

criterion: in fact, the (esteemed) compliance of the other player, as expressed by 

may be seen as the 'marginal incentive' that the subject has in pursuing her 

other regarding motivations, as represented by f . (cr. ). Therefore, the other 

regarding utility grows as the counterpart's action is perceived as more consistent with 

the ideology, thus eliciting a similar behaviour in the agent too. In the extreme case in 

which f j ip] is equal to —1, which denotes the worst action that agent j can 

perform in terms of the normative criterion, the coefficient of the ideological motive 

gets equal to zero, thus leaving the self-interest as the only relevant motive to action^ 

Conversely, when \ + f ^ i p ] i s positive and sufficientiy "large", then agent z may 

accept to pursue an action that is contrary to her self-interest but conform to the 

normative criterion''^. In general, the evaluation of the opponent's compliance with the 

To be sure, even when agent / performs her worst action in terms o f self-interest, the fact that agent 
j acts contrarily or in favour of public interest does not affect /'s overall utility function. Therefore, we 
can interpret the situation where one or both the agent perform the action leading to the worst 
outcome in the welfare function as one in which the social contract be tween the agents breaks down. 

Of course this is only one of the possible models of the ideological mot ive to action. Another one, 
which, mutatis mutandis, coincides with Rabin's specification is the following; 

2 
An "equitable" payoff in the normative function is here identified with half of the difference between 

and . Hence, agent / will experience a positive incentive to per form an action increasing 
the social welfare only when the opponent performs an action above this level. However, if agent j 
executes an action below this equitable level, then agent / would be subjected to an incentive to act 
contrarilj to the normative criterion. This specification seems to emphasise the aspect of reciprocity per 
se partly neglecting the other aspect of the will to contribute to the public interest. We have thought, 
though, that this emphasis was somehow inappropriate in the present context, thus opting for a 
specification in which the incentive provided by the opponent in acting for the public interest was 
always non-negative, and nil only in the extreme case of him inflicting the least value to the social 
welfare function. The first account captures the idea that agents are interested in the social outcome 
fulfilling the normative prescriptions without any concern for the other agents' commitment to the 
same principles. This specification can be taken as a useful reference po in t with respect to the more 



normative criterion magnifies or shrinks the individual motivation to act in accordance 

with the normative principle as well. 

2.6 A N A P P L I C A T I O N : T H E C O N S T I T U T I O N OF 

T H E N O N - P R O F I T E N T E R P R I S E 

It is the purpose of this section to provide a straightforward application of the 

model of choice set out in the previous section to the explanation of the non-profit 

organisation. The interest of this application lies in that a number of explanations 

(Rose-Ackerman (1996)) emphasise the presence of other-regarding motivations in the 

actors of the non-profit, which generally simply boil down to mere altruism. I believe 

that the model of individual behaviour developed so far, relying on a more 

sophisticated analysis of individual motivations, can offer a better account than those 

provided, also helping to shed some lights on some facts, hke the frequent practise of 

self-imposing norms involving fiduciary duties and codes of conduct, which would be 

partly unaccountable for within the received Hterature^^. First, I depict a situation of 

interaction in the production of a good, whose outcome is a variety of different 

organisational forms of a firm. This game is analysed in accordance with the two 

attitudes that make up the utility functions of the players (section 2.3). In section 2.6.2, 

the Nash social normative function is adopted as the normative criterion used by the 

agents, and we analyse the conditions under which a non-profit organisational form 

can be an equilibrium of the game. Finally, section 2.6.3 presents the equilibria for the 

game. 

2.6.1 The Game of Production 

I suppose that three players are involved in the game of production: a worker (W), 

an entrepreneur (E) and a consumer (C)^ .̂ The latter is actually a dummy player, her 

elaborated version of the next section, other than an interesting account of the ideal motive to action 

A specification in which there was no concern for the agent with the action of the counterpart would 
be the following: 

K((7)=c/,(o-)+/l,[r{<T)] 
For the complete illustradon of the model, see Grimalda and Sacconi (2002). 

IS See note 1 in the first Chapter for the indication about the gender of the players. 



actions not having any impact on the others' payoffs, though her payoff is affected by 

the others' actions. The worker and the entrepreneur work together in a firm, and are 

to decide the degree of their commitment to the company, which is supposed to be 

measurable along some scale. This in turn brings about different organisational forms 

for the firm. More specifically, each of the active agents has two available strategies, 

one prescribing the supply of an action that would be standard in a free-market, 

profit-oriented context. The other action permits the improvement of the quality of 

the supplied good, in exchange of an extra-cost with respect to the alternative strategy. 

For instance, the entrepreneur may decide to adopt a productive practise, or a 

technology, which permits to increase the quality of the good, where, though, this 

technology is more costly with respect to that adopted in a purely competitive context. 

Analogously, the entrepreneur may renounce to a part —or all- of his profits in order to 

reinvest them in the productive process either by improving the quality or increasing 

the quantity of the good supplied at the same price. I shall indicate with fe and /E the 

adoption of the good's quality-improving action and that leaving the quality of the 

good unaltered with respect to market standards respectively, where the letters h and / 

refer to the high or low quality-enhancing purpose of the action, and the subscript £ 

stands for the entrepreneur. 

Analogously, the worker may decide to work for a wage inferior to that fixed in a 

free-market context, thus partially — or totally - supplying his labour contribution in a 

voluntary form. Similarly, he may increase his effort in the provision of the good at the 

same wage. In both cases, either the quality of the good is improved, or this is offered 

in a larger amount at the same price. I shall indicate this pair of action with Strand Iw-

The consumer does not have actions affecting the utility of the other two agents, but 

the surplus derived from the consumption of the good depends on its quality, thus on 

the level of effort put in by the producers. 

Following the formalisation introduced in section 2.3, I distinguish between the set 

1-{W,E} of the active players and the set I*={W,E,C} that includes the dummy 

player C. A strategy set for the two agents can be easily introduced by considering that 

both have an action that improves the quality of the good and another that leaves it 

unaltered with respect to a competitive context. I indicate this with Si = {hi, li }, iEl. 



Also recall that S = x 5,, where the generic element se S indicates a vector of pure 
iel 

strategies for the two players, and that E:= x Z.is the set of mixed strategies profile, 

with generic element cr G 2 . 

The game representing the interaction depicted so far is then as follows: 

/'IF 

/iP' 

w,R-w-c, s T> ^ 
w,R-w,— 

~ 2 

w,R-w-c,— 
2 

w,R-w,0 

Figure 2.1 

The first, second and third terms in each box represent the material payoff for the 

worker, the entrepreneur and the consumer respectively, c stands for the extra cost 

that must be paid for by the entrepreneur if she wants to engage in the quality 

enhancing action of the good, namely hs- R indicates the revenues of the selling of the 

good, which is assumed to be constant in all of the four possible outcomes, and wis 

the wage, which enters as a cost for the entrepreneur and as the only source of self-

interested utility for the worker^^. There are two possible levels of the wage: w is a 

comparatively high level that obtains when the worker supplies a level of labour in 

accordance with a market standard (strategy /ir), whereas w is a lower level that the 

worker is available to earn when engaged in the good's quality enhancing action 

(strategy Aipj- Therefore, the difference between w and w is the cut in his real wage 

that the worker is available to accept in order to improve the quality of the good. 

The consumer's utility is given by the surplus gained in the four possible outcomes. 

This depends on the effort put in by the other agents in improving the quality of the 

good. In particular, I normalise to 0 her level of surplus in the outcome where neither 

the worker nor the entrepreneur engage in the quality improving action, that is (Jw, /E)-

" For simplicity the self-interested utility of both worker and entrepreneur is assumed to be linear in 
the monetary revenue. 



I then assume that when both agents agree to enhance the quality of the good, the 

surplus gained by the consumer is comparatively higher, equal with the level s, whereas 

when only one of the two agents contributing to production provides such an activity 

the surplus reaches an intermediate level, for simplicity equal with s/2. 

I identify the outcome in which both agents perform the quality-improving actions 

as that leading to the constitution of a non-profit venture. The intuition is quite 

simple: provided that by construction the outcome {Iw, 6) is associated with the level 

of effort supplied in a free market context, {hw, takes on all the relevant 

characteristic of a non-profit-oriented firm, that is the entrepreneur gives up her 

profits to invest in a quality-enhancing technology, or simply to increase the quality or 

the quantity of the good, while the worker supplies a larger amount of effort or some 

voluntary work. The surplus of the consumer is then as high as possible. The other 

pair of outcomes represent different situations: {hw, 6) gives the best payoff for the 

entrepreneur as she can count on the worker giving the maximum of his effort while 

not performing any quality-increasing action; conversely provides the worst 

payoff for the entrepreneur as the extra-costs that she sustains cannot be compensated 

by the provision of some extra-work by the worker. 

If the game is played by the two active players with no concern for the dummy 

player and with regard only to their self-interested utility, then a unique Nash 

equilibrium in dominant strategies exists, in which both agents perform the low-quality 

action. However, the presence of some other-regarding motivations can overturn this 

result. This is the argument of the next section. 

2.6.2 Contractarianism and the Ideology of the Non-

profit Sector 

As already pointed out, the set of normative criteria moulding the conformist 

motive to action have not been attributed a specific shape yet. In fact, to the purpose 

of building up a model of choice, my main point was to emphasise the existence of a 

prompt to action differing from the self-interested one, emphasising the conditional 

willingness of the agents to abide by some general moral or ideological principle. In 

the present section, I shall assign the Nash social normative function the role of such a 



general normative principle. Indeed, this function fulfils all the relevant properties of a 

contractarian view of morality, which, in my opinion, plays a fundamental role in the 

ideology thriving in the non-profit sector. 

In fact, I believe that the philosophical goal of the non-profit venture may be 

thought of as that of including all the various categories of stakeholders affected by the 

production of a good as relevant parties in the definition of the choices and of the 

behaviour of the firm. In other words, the core of the "mission" of the non-profit 

company would be to take on the interests of those subjects who do not have a 

"voice" or a direct influence on the decisions of the firm, and act as if they indeed had 

a role in that. This is tantamount to saying that the non-profit firm would behave in 

accordance with a hypothetical contract regulating the terms of the productive activity 

and the distribution of the surplus^". 

2.6.3 The Selection of the Non-Pro fit Enterprise as an 

Eq uilibrium 

Recall that the expression of the Nash normative function is as follows: 

= (2.19) 

where represents the reservation utility that agents can get when the process of 

bargaining breaks down, that is when they renounce to act in mutual cooperation. In 

the present context, I think appropriate to set all of these reservation utility to the level 

of zero. This is actually something more than an arbitrary choice, whose extensive 

justification would however lie beyond the scope of this s e c t i o n a l . 

Applying this function to the present model, and expressing it with respect to the 

pair of the relevant agents' actions, I obtain the following values: 

20 On this view of the firm, see Sacconi (2000). For a review of the philosophical and cognitive 
properties of the Nash social welfare function, see Brock (1979) and Sacconi (2000). 

Many authors would argue that the proper choice for the "exit op t ion" would be the Nash solution 
of the material game played non-cooperatively. However, this choice is not immune for criticism as a 
possible situation of prevarication of one party over the other in the status quo would carry over to the 
final "moral" solution. This is the reason why other authors have p roposed the notion of a 
"moralised" status quo, in which some minimal form of reciprocal respect are already in place. 
Therefore, one may consider our choice equivalent with a, perhaps naive, notion of moraiisation of 
the status quo f rom which the "bargaining" starts. ___ 
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^hi = ^(Aw, Zg) = - ]̂ )— 
2 (2.20) 

s 
#,A = # k , A E ) = w / r - M / - c , 2 

Ar(^r,fE) = 0 

For a significant set of the parameters, I can assume that the Nash function is 

maximised in (hw,h '̂̂ '̂ . Recalling what set out in the previous section, this would be 

the allocation obtained in the process of bargaining between the three agents. 

It is now straightforward to show how this outcome can be viewed as optimal by 

the agents when the conformist utility is sufficiendy high with respect to the self-

interested. Specifically, I want to prove that {hw,h^ can be sustained as a Nash 

psychological equilibrium, as defined in section 2.2.3. Let us first consider the position 

of the worker and compute his level of utility associated with such an outcome. His 

self-interested utility is clearly the lower wage; what about his conformist utility? 

Recalling the expressions of the two functions measuring the compliance with the 

ideology, I can notice that, provided that Nhh is the maximum for the function, both 

compliance functions will be equal to zero, thus attributing the maximum value to the 

ideological source of utility: ) = wf + ^ - Notice that in the 

computation of this value I have used the definition of the Nash psychological game 

equilibrium, which implies that the beliefs of the agents must be confirmed by the 

agents' actual choice. Accordingly, the beliefs assign probability one to the equilibrium 

strategies. 

Let us now test whether the worker finds this allocation optimal or he has any 

incentive to deviate. In Psychological Games, a deviation f r o m a certain allocation 

consists of a change in the agent's strategy, §ven the set of beliefs held in that 

allocation. In other words, when deviating, the agent must take into account what the 

22 In pardcular, .R - w; > 2 c and <=» 2 - ^ — s ^ > —. The Gfst condition 

R—w—c w 
implies that the extta cost required for the quality improving technology is not too large in 
comparison with the profits of the firm when the worker accepts the lower wage. The second 
condition ensures that the increase in the consumer and entrepreneur's utility when the worker partly 
acts voluntarily compensates the loss in the earnings of the worker himself. 



expectations of the other agents on his behaviour are, and then compute the possible 

change in his own comprehensive utility deriving from not conforming to such 

expectations. In our case, I shall genetically indicate with (7w<\ the probability with 

which the worker plays hw in the mixed strategy adopted in the deviation. The 

estimation of the entrepreneur's compliance to the ideology is unaffected by this 

deviation, since by construction the worker knows that she still believes that he is 

going to perform hw. 

However, the worker's very compliance to the normative principle must change. 

Given that the entrepreneur is still going to perform with probability one fe, the 

resulting value for the Nash function is: = + ( l - . Given the 

worker's belief, his action that maximises (minimises) the Nash function is to play hw 

Formally: , and = A J = - Substituting these 

values into the function measuring the compliance of the worker with the normative 

principle, I obtain: 

/ - k . J = = (2.21) 
^ hh ^ Ih 

Hence, the comprehensive utility of the deviation is: 

~ ~ ĥv ) ~ + (l ~ (2.22) 

The other regarding source of utility is now smaller: the worker is paying the fact 

that he is not reciprocating the action of the counterpart. Knowing that the 

entrepreneur is dong her best to act in accordance with the normative principle, the 

fact that he is partiy failing in doing the same causes a lesser satisfaction deriving from 

the conformist motive. A different but related interpretation is that the worker feels 

guilty for not having conformed to the counterpart's expectations. On the other hand, 

the expected value from the self-interested utility is certainly higher. To ensure the 

optimaHty of the choice of the quality improving action for the worker, I therefore 

need a further condition: 

Aw: > w-w (2.23) 



This condition states that the weight attributed to the ideological source of utility 

must be sufficiently large so to compensate the loss in self-interested utility caused by 

not performing the best action in terms of self-interest. 

An analogous condition ensuring the pursuing of the quality improving action 

holds for the entrepreneur: 

I therefore have a simple intuition of how the presence of a conformist motivation 

in the individual system of preferences helps to support the selection of the 

equilibrium associated with the non-profit form of organisation. When the importance 

attributed to this is sufficientiy high in comparison with the material gain that must be 

given up when acting in conformity with the normative principle, than the outcome in 

which both agents perform their best action in terms of the interests of the third party 

involved in the interaction, going against what the pursue of their mere self interest 

would prescribe. Hence, the presence of two agents motivated to act in accordance 

with the normative principles reigning in a society, which in turn shape a peculiar 

ideology in the non-profit firm, emerges as a necessary condition for a non-profit firm 

to be founded. 

Up to now this result seems fairly natural: whenever two agents are sufficiently 

concerned with the compliance with the normative criterion, and when they have 

formed reciprocal expectations on that both will abide by such a criterion, then an 

conformist equilibrium emerges as a solution of the game. However, this is not the 

only equilibrium of the game: in fact, as frequently occurs in reciprocity-based models, 

the standard Nash equilibrium is also a Psychological Nash equilibrium. The intuition 

is indeed quite simple: if one agent's counterpart does not act in accordance with the 

ideological principle, then the agent herself has no incentive to do so; as a result, the 

only possible equilibrium is that where each agent cares about her self-interest, thus 

the Nash equilibrium, which is unique in the game is selected. In fact, the situation is 

similar to a coordination problem, as Figure 2.2, which depicts each agent's best reply 

function, shows. 

(%, / = W,E represent the probability with which A is played in the players' mixed 

strategies. It is worth noticing that there exists a threshold level in the best reply 
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functions such tiiat each agent performs the 'good' action only if the action of the 

counterpart is sufficientiy 'good' and vice versa. This gives rise to a third equilibrium, 

this time in mixed strategies, for the game. 

Therefore, the presence of a significant attitude by the agents to perform the 

actions prescribed by the moral principle to a full extent is a necessary condition in 

order that the non-profit organisational form be derived as an equilibrium of the 

game. However, this condition is not sufficient: even when agents assign a large 

"weight" to their conformist motive to action, a failure in signalling their attitude to 

their counterpart may lead to the selection of the forprofit organisational form as the 

equilibrium. In Sacconi and Grimalda (2002) it is argued that codes of ethics can be 

used as cognitive devices to solve the possible co-ordination failure. 

Ow 

1 
Ws best reply 

E's best reply 

CTE 

Figure 2.2 



C H A P T E R 3 

I N D I V I D U A L C H O I C E W I T H I N S O C I A L 

N O R M S 

I N T R O D U C T I O N 

As I have outlined in the introduction, the relationship between norms and 

individual choice can be reversed with respect to the argument of Chapter 2. In the 

present Chapter, thereby, the focus will be on how social norms are determined 

through interactions amongst individuals, rather than on the aspect of their 

motivational spur on individuals. 

Such a different perspective enables us to obtain a deeper understanding of the 

concept of social norm, since, as it will soon become clear, different notions of norms 

can be defined in accordance with the type of commitment required to the individual 

in complying with them. Hence, the type of motivations required to sustain a social 

norm will be used as the relevant criterion of classification. In particular, relying on the 

distinction between reasons to action (see sections 1.2 

and 2.1), three different notions of norms will be presented. Firstly, mutually beneficial 

'conventions' 2itt analysed (section 3.1), where not only does the action maximise one's 

self-interest but also that of the other individuals involved in the interaction. Secondly, 

individually beneficial conventions are characterised by the fact that the action of some 

individual is still the best in terms of her self-interest but it fails to optimise others' 

self-interest (section 3.2). The third notion is that of other-regarding conventions, where the 

action of some individual goes against her own self-interested behaviour as it is 

grounded on some types of other-regarding motivations (section 3.3). 

In the classification that I suggest, each of these regularities of behaviour can be 

thought of as a social norm, as they all satisfy the requirements of the relevant 



definitions put forward in the literature (see in particular Lewis (1969); Sugden (1986); 

Sugden (1998b)). Moreover, each notion can be matched with a different concept of 

'solution' of the corresponding game: so, mutually beneficial Nash equilibrium are the 

relevant concept of solution for the first type of social norm, the standard Nash 

equilibrium is applied to the second, whereas the Psychological Nash equilibrium is 

associated with the latter. 

In section 3.4, relying on Lewis's approach to defining conventions, the structure 

of actions and expectations underlying a norm is analysed; in particular, it is argued 

that the cognitive aspect relative to the structure of expectations on each other's 

behaviour and the strategic aspect relative to the choice of the 'optimal' action are 

interrelated. This analysis is used to develop an insight into the question of individual 

compliance with norms, and the question of their /̂ <?ra/ content is also investigated. 

Section 3.5 builds on this analysis in order to shed some light on the cognitive and 

strategic structure underlying the idea of normative expectations. I put forward a 

distinction between 'empirical' and 'causal' expectations, where the former rely on the 

force that past interactions have in shaping current expectations, whereas the latter 

require a justification of the action based on some independent, i.e. not determined by 

the relation itself, criterion of assessment. I argue that social norms based 'exclusively' 

on empirical expectations, which constitutes the typical example of normative 

expectations, are more 'fragile' than those grounded on causal expectations. For the 

cognitive and strategic structure underlying them is similar to that of conformative 

behaviour, thus they are likely to be 'unstable' with respect to even marginal shifts in 

a^egate behaviour. 

Section 3.7 brings these considerations a step further by arguing for the necessity 

of a dynamical analysis of social norms. Hence, the Evolutionary Game Theory 

approach is presented as a response to this stance, and it is shown how this model 

leads to spontaneous emergence of rules of behaviour. It is on such instruments that 

the analysis that will be provided in Chapter 4 rests upon. 

Before starting off with this analysis, though, let me be clear on some definitional 

aspects that may engender some confusion to the reader. Some authors seem to attach 



a much sharper distinction between 'norms' and 'conventions' than what I do here^ 

The difference would lie in that, while in conventions the presence of more than one 

'alternative' to the role of convention is needed, this is not necessarily the case for 

norms: for instance, mutual co-operation in a Prisoner's Dilemma stands out as a the 

only Pareto-dominant outcome, thus its emerging as a norm does not have a proper 

'conventional' character in that there is no comparable alternative. Second, norms 

typically carry with them a sense of 'obligation' that, while representing their key 

aspect, is only an ancillary property for a convention. In fact, though conventions can 

be seen as a particular kind of norms, endowed with moral content, the sense of 

obligation that may assume is not necessary for their enforcement (see Lewis (1969)). 

However, I will here follow the line of argument now common to some authors 

(especially Sugden (1998a); (2000a)), who think that the first distinction is after all not 

necessary, as, given the change in perspective provided by Psychological games, it is 

almost always possible to find multiple equilibria in situations that, were they analysed 

with standard game-theoretical tools, would only present a single equilibrium. Instead, 

the second aspect relative to the sense of obligation in furthering a norm will remain a 

key element in the distinction that will be proposed in this Chapter. Hence, norms will 

be here understood as a general category that encompasses the three different notions 

of conventions mentioned above. 

' For instance Elster (1989) argues that norms should be considered as a different category than 
conventions, because of the different practical consequences that their breaching would bring about; 
material consequences would only be caused by infringing conventions, whereas breaking norms 
would only call for social 'disapproval'. Ignoring the question whether he is right in thinking in this 
way, the relevant aspect for our purpose is that he does not seem possible the overlap between norms 
and conventions, as well as between other patterns of behaviour. In particular, he draws a difference 
between social and moral norms, by defining the former as "nonconseqmntialist obligations and interdictions, 

from which permissions can be derived", whereas the latter varies according to the moral theory taken as a 
reference. In the case of utilitarianism, these could be thought of as consequentialist obligations and 
interdictions (Elster, 1990: 864). Moral norms would differ f rom legal no rms too, as in the latter the self-
interested motive of avoiding the punishment would be prevalent. I n the approach I will follow, 
instead, social and moral norms are not conceptually separated, and they are seen as outcome-
oriented. Moreover, the majority of scholars on the subject seem to view norms as peculiar 
institutions that reinforce or overlap with other patterns of behaviour, like customs, laws or social 
standards. 



3.1 M U T U A L L Y B E N E F I C I A L C O N V E N T I O N S 

3.1.1 Co-ordination Problems 

The first account of norm I will present can be traced back to the well-known 

Lewis's seminal contribution (1969). Although Lewis limits his enquiry to a fairly 

limited types of interactions, namely, so-called co-ordination problems, the insights he 

provides and the issues he tackles set the ground for the analysis that will be 

developed afterwards. Despite Lewis genetically refers to conventions in his 

investigation, his notion corresponds with that of mutually beneficial conventions in 

the classification I propose. 

A co-ordination problem is made up of two basic characteristics: first, agents have 

a predominant, if not perfect, coincidence of interests; second, at least two Nash 

equilibria exist in the game. This pair of features can be summed up in the 

requirement that two mutually beneficial'^&sh. equilibria exist in the game; that is, the 

Nash equilibria are such that not only does the agent maximise her own payoff, but 

also she maximises any other player's payoff given the other players' strategies by 

performing the equilibrium action. In slightly more formal terms, a situation of 

predominant coincidence of interests occurs when, for every agent, given others' 

actions: 

- anyone's strategy is a (strict) best reply to others' ones ((strict) Nash condition) 

- anyone's action maximizes anyone else's payoff {mutual condition). 

Such equilibrium is also referred to as a 

A situation ofpure coincidence of interests obtains in symmetrical games, where 

agents' payoffs, possibly after suitable linear rescaUng, are equal in every square; for 

instance, a i s as follows: 

CI C2 

R1 ' 

R2 

1,1 0,0 

0,0 1,1 

Figure 3.1 

2 The requirement of a strict Nash equilibrium is not incidental: this permits to rule out mixed-strategy 
equilibria as possible candidates to the role of solutions of co-ordination problems. In fact, a mixed 
strategy equilibrium would arise relevant problems in the formation of reciprocal expectations. 



Predominant coincidence of interest can thus be said to obtain when the interaction 

is 'sufficiendy' close to symmetrical games; that is to say, the game has mutually 

beneficial Nash equilibria but is not necessarily symmetrical. An instance of a game 

with predominant, but not perfect, coincidence of interests is the 'Battle of the Sexes': 

in fact, agents have conflicting interests on which of the equilibria is to be selected. At 

the other side of the spectrum, instead, there lie games of pure conflict, i.e. zero-sum 

games (Schelling (1960: 83-118, 291-303)). 

Summing up, on Lewis's account a co-ordination problem arises when at least two 

The problem lies in that, in spite of 

the presence of coincidence of interests, the presence of more than one of such 

mutually beneficial equilibria requires that some additional piece of information are 

added to the game in order to elicit co-ordination between them. This leads us to the 

analysis of the concept of expectation, upon which a more complete definition of 

mutually beneficial convention will be put forward in section 3.1.3. 

3.1.2 Expectations 

3.1.2.A Systems of Expectations 

Many authors stress how the main character of a convention lies in its function of 

making the agents' expectations self-fulfilling^. In fact, it is evident that each rational 

agent will strive to form an expectation about others' behaviour in order to choose her 

optimal action. Such expectations will be an effective means to 'solve' the co-

ordination problem only if they are reciprocal - that is, they are based on a conjecture 

about others' behaviour- and concordant — namely, they must lead to the same co-

ordination equilibrium. If these two properties are satisfied then a system of expectations 

can be set up (Lewis (1969: 25)). 

But what is the domain of one's expectations and how can they be constructed? 

The two questions are related. Three pieces of information are required to form an 

individual's expectations: 

3 In Hayek (1973), this is indeed the fundamental notion in his concept of order of a society. For a 
critical account, see Sacconi (1986), and Bicchieri (1990: 840). 



a) others' preferences about the outcomes; 

b) others' degree of rationality^; 

c) what one believes about the matters of fact that determine the likely effects of 

others' alternative actions (Lewis (1969; 27)). 

Undoubtedly the last element is the most controversial: in fact, it suggests that 

each agent will attempt to replicate others' reasoning to predict what their actions will 

be. This will generate a chain of mutual expectations, reaching an order of infinite level. 

Notice that this infinite-long chain of expectations exists only on a mere logical gtonnd. 

They may be called a support to expectations, as only adding ancillary hypothesis of 

rationality to them proper expectations can be formed^. 

3.1.2.B Devices to Generate Expectations and Common Knowledge 

The analysis conducted so far only explains the formal structure of one's 

expectations, but as yet it is silent on their substantive content. Clearly, some elements 

not directly linked with the structure of the game are needed in order to shape one's 

belief on others' behaviour. In particular, Lewis distinguishes three elements that are 

able to confer a substantive content to expectations: these are given by agreements, 

precedent and salience. The first two instances imply that some action has already taken 

place before the occurrence of the interaction described by the game, i.e. some 

communication or even an instance of a successful co-ordination. The latter element is 

probably the most interesting in that it requires no action being taken place earlier, but 

the sharing of some common cultural or cognitive trait by the agent that makes one 

outcome (Lewis (1969: 

35); also, Schelling (1960)). A large amount of experimental evidence has been 

gathered regarding this notion, even though a formal treatment still seems to lie 

outside the theorists' agenda (for an attempt in this sense, see Binmore (2002)). 

Lewis allows for the fact that agents may not have a "full" rationality, or that they are more or less 
likely to commit mistakes. As a matter of fact, a modicum level of rationality in the agents is enough 
to generate mutual expectations (Lewis, 1969: p. 27). 
5 Sugden (1990) stresses how the attempt to replicate others' reasoning is problematic in a context in 
which there exist more than one equilibrium, and criticizes theories of bargaining for their reliance on 
some assumptions that coveiily make such an operation possible. See in particular the crucial role of the 
"conditions for strategically rational choice" in Gauthier's argument (Gauthier (1986: 61)). 



What agreement, precedent and salience all have in common is that they are means 

to generate concordant expectations. Formally, Lewis defines a state of affair A as a 

basis for common knowledge if it meets the three following conditions, which for simplicity 

will be stated for a two-person interaction: 

(1) You and I have reason to believe that A holds; 

(2) A indicates to both of us that you and I have reason to believe that A holds; 

(3) A indicates to both of us that X, where X could be any property of the 

interaction in which we are involved, and in particular the fact that one of 

us will follow a certain action. 

A could be either the content of our agreement stipulated before the game, or the 

characteristic that makes an outcome saHent, or the fact that a precedence of 

successful co-ordination has occurred. In all these cases A indicates to us a basis of 

knowledge to extend our expectation about others' behaviour. 

If we iterate the application of each condition to itself and to the others, we are 

able to generate the infinite-long chain of implication about others' behaviour, which 

forms the support necessary to build our expectations. For instance, (2) applied to (3) 

implies: 

(4) A indicates to both of us that each of us has reason to believe that you 

follow the action X; 

And (2) appHed to (4) implies: 

(5) A indicates to both of us that each of us has reason to believe that the other 

has reason to believe that you follow the action X; 

Formally, we shall say that it is common knowledge in a population P that X if there 

exists a state of affairs A such that conditions (1) to (3) are satisfied. 

If these statements are accompanied by ancillary premises about our rationality, 

then we are allowed to substitute the clause "has reason to believe" with the clause 

"expects". In fact, while the chain of logical implications does not require any 

hypothesis about our rationality -since they include the "neutral" clause "has reason to 

our expectations do need them. 



3.1.3 A Definition of Mutually Beneficial Convention 

On the basis of the analysis set out above, Lewis summarises the essential features 

of a convention in the following elements (Lewis (1969: 69)): 

a) each agent involved in an instance of S prefers to conform to R conditionally upon 

conformity by the other agents involved in S; 

b) all agents involved have approximately the same preferences regarding 

combinations of their actions, so that S is a situation in which coincidence of 

interests is predominant; 

Taking these two conditions together, we obtain the condition of mutual benefit: 

not only do I prefer to conform to R when all the others do, but also I prefer that 

each of the others conform if all except that agent are conforming. 

c) there is (at least) a second possible regularity R' in S which meets the same 

conditions we are imposing to R. 

Lewis stresses that R' must share with R all the characteristic necessary to make it a 

convention; in order words, R' could have become a convention if only, for some 

reason, the agents had started off co-ordinating their behaviour on R' instead of R. 

Not only must the alternative R' share the formal requirements in order to be a co-

ordination equilibrium, but also it must be similar to R for its substantive content. For 

instance, if R' gives each agent a payoff remarkably lower than R, then R' should not 

be considered a possible alternative to R (Lewis (1969: 73)). 

On the grounds of these last remarks, we can put forward a refined definition of 

convention: 

R ^ a P an? a 

J ^ a ^ ^ / i w f zY fj P zV; 

(1) wfo/oz/g A) R," 

(2) wgQfowg gygQ/OMf f/rg /o A) jR̂ ' 

(3) jawe a// 

(4) ^ a/ /faj/ a// 

to R; 



(5) GYĜORG GFGQ/O«G FÔ RW A? R' O« FO«(6'AO» /̂ A/ A/ A/̂  O«G 

fo^rw /o R' 

w/'erg R' ̂  j o w f z « /̂ g '̂ĝ awWr wew^m" f z« J, /^a/ «o o«f /« 

z«jA7«fg ^ J awo«g we/w ĝrf cô /,:/ ro^rw ô/;6 A; R' a«<y A R. 

Recalling the distinction set out in the introduction, and furthering some 

arguments that will be better clarified in section 3.4.1, we can immediately notice how 

in the case of mutually beneficial conventions there is no opposition between self-

regarding and other-regarding motives to action, since social rationality and individual 

rationality point in the same direction. 

3.2 I N D I V I D U A L L Y B E N E F I C I A L C O N V E N T I O N S 

As illustrated in the foregoing section, the basic features of a mutually beneficial 

convention are the presence of predominant coincidence of interests between the 

agents and the existence of more than one Nash equilibrium with comparable rewards 

for the participants. However, Robert Sugden argues that one can talk of a convention 

even when the former element is missing. This view enables him to classify various 

kinds of regularities of behaviour as conventions, covering almost the whole range of 

interactions that characterise a society. What all of these rules have in common is their 

'conventional' character, in that they are all arbitrary patterns of behaviour that emerge 

after some process of 'selection' between the rules themselves has taken place. In fact, 

the final goal of Sugden's work is to provide a comprehensive theory of the sense of 

morality consistent with Hume's theory of moral conventionalism. There are two 

aspects in his notion of convention, which also corresponds to two different stages of 

his work, which in turn emphasise the equilibrium character of the equilibrium and the 

dynamic process that leads to it. I will break down these two aspects and analyse each 

of them separately. I will deal with the static characteristic in the present section, 

whilst leaving the dynamical one to section 3.6. 

3.2.1 The Notion of Evolutiotiarily Stable Equilibrium 

In Sugden (1986: 32) a convention is defined as any Evolutionarily Stable 

Equilibrium (ESS) in a game that contains two or more of such equilibria. The 



concept of ESS carries with it a dynamical aspect that will be further explored in 

section 3.6.1, but in the present section I focus on its 'static' character. Simply stated, 

the idea of an ESS is that it is an equilibrium is able to 'repel invaders'. That is, 

suppose that the population of agents is behaving according to some profile (Tand 

then a small proportion 8 of 'mutants' start playing a different strategy cr'. ESS asks 

that, in order for cr to be an equilibrium, it must be robust to such a type of 'invasion'. 

That is, the existing population gets a higher payoff against the resulting mixture (1-

S)(T + than the mutants do. In formal terms, in order for (7to be an ESS, we 

require that u{(7, (l - f)cr + sa) > u{(7\(l - e)cr + scr') for any other (TV cr, cr'E E and for 

all sufficientiy small £. 

The main implication of this concept for our purposes is that it can be shown that 

every ESS is a strict Nash equilibrium in the stage game (see Fudenberg and Levine 

(2000: 59)). This implies that, with respect to Lewis's definition of co-ordination 

equilibria, the requirement of individual rationality — i.e. the Nash equilibrium 

condition- still holds, while that of a mutually beneficial equilibrium is dropped. This 

makes it possible to define an 'individually beneficial' Nash equilibrium, and to call 

'individually beneficial conventions' the associated type of interaction. In what follows 

I will give some examples drawn from Sugden of this kind of convention. 

J.2.2 Conventions of Property 

The hawk-dove game can be interpreted as a simple model depicting the 

interaction about the allocation of property rights in absence of any pre-constituted 

authority or agreement. Its payoffs matrix is reported in Figure 3.2: 

Dove Hawk 

Dove 

Hawk 

1,1 0,2 

2,0 -2r2 

Figure 3.2 
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The main assumption in such a situation is that when people desire the same thing, 

which nevertheless they cannot both enjoy, they may either incur in a fight, generating a 

mutually destructive outcome, when both claim the good (Hawk-Hawk), or in a 

peaceful sharing of the good (Dove, Dove), or finally in the attribution of the thing to 

one of the two, when only an agent claims the good and the other renounces. The ESS 

of the game are given by the pair of outcomes in which one agent plays Hawk and the 

other Dove. Therefore, the convention that will emerge will be one in which the 

property of the good is assigned to one of the two agents. Notice that either 

equilibrium is not mutually beneficial: the agent who is playing Dove would be better 

off if the other played Dove as well instead of Hawk, which is the strategy prescribed 

by the convention. As we shall see, this has some consequences on the cognitive 

structure needed to sustain a convention. 

New insights can also be added into the game, as will be shown in section 3.6.3, by 

relying on the evolutionary parable. In particular, the mixed strategy of the game, 

which leads to a sub-optimal outcome in terms of payoffs, can be associated with the 

situation of stalemate in a Hobbesian state of nature. However, it will be shown how a 

convention can spontaneously emerge from that point with no need of any outside 

authority, as is the case in Hobbes' theory. Hume's claim that property rights are the 

result of a process of convergence to a convention when individuals interact in a state 

of nature is therefore given a formal treatment through this model. 

3.2.3 Conventions of reciprocity 

The typical example of a reciprocity game is given by the well-known Prisoner's 

Dilemma (PD from here on). Clearly, in the static game there is no possibility for a 

convention to emerge, given the existence of a unique Nash equilibrium. However, 

many commentators have argued for the possibility of defining a convention even in 

this case (Sugden (1986: ch. 6); Hardin (1988)). If we consider the super-game made up 

by the repetition over a possibly infinite period of the one-shot PD, with a positive 

probability of the super-game suddenly ending after a finite number of periods, an 

infinitely large number of possible ESS exist. Picking up for simplicity just two of 



these, that is the well-known tit-for-tat ̂ and the strategy prescribing to defect at every 

game - the so called nas-^ strategy-, we end up with the following matrix of payoffs 

gained in the super-game: 

Tit-for-tat Nasty 

Tit-for-tat 

Nasty 

-1,3 

3,-1 0,0 

Figure 3.3 

This is a coordination game with two ESS, so that both tit-for-tat and the nasty 

strategy satisfy the requirements necessary to define an individually beneficial 

convention. Sugden is therefore confident that even in this relevant class of 

interactions the rule that emerges in the society is after all a matter of convention. 

This account may be criticized on the grounds that the couple of ESS here 

considered falls short of one of the constitutive properties of a convention, namely 

their similarity (see section 3.1.3). In fact, the equilibrium given by (T,T) will give a 

remarkably higher reward to the agents if compared with the equilibrium (N,N), thus 

casting some doubts over the possibility of considering each equilibrium as a proper 

alternative to the other. 

A way of escaping this problem may be provided by considering that there exist a 

large number of tit-for-tat-like strategies, depending on the number of periods of 

punishment prescribed after the defection of the opponent. If we allow for the 

possibility that agents make mistakes in their actions, so that, say, they can defect with 

a small probability, even though their strategy requires them to Cooperate, then a 

typical coordination problem with 'proper' alternatives can be set up in this context. 

For when an agent makes a mistake and fails to Cooperate, then an infinite series of 

retaliations occurs if the agents had not previously coordinated on the same 'type' of 

tit-for-tat. Conversely, when the agents abide by a tit-for-tat with the same length of 

punishment. Cooperation can be restated swiftly after some interactions. Although 

this setting 'formally' makes up a typical coordination problem with comparable 

For the appraisal of the properties of tit-for-tat in reciprocity games, and its comparison to other 
strategies, see Axelrod (1984). 



alternatives, the fact that the difference between these can only be appreciated ojf-

equilihrium still makes it at least doubtful that such a situation is characterised by a 

'conventional' character. 

3.3 O T H E R - R E G A R D I N G C O N V E N T I O N S 

In the conventions analysed so far, the equilibrium strategies were upheld by some 

form of self-interest, which was beneficial either individually or mutually, i.e. for all the 

players involved. In the present section, instead, I introduce regularities of behaviour 

that, despite being detrimental in terms of self-interest, can nonetheless emerge as 

'equilibria' of games. I call these other regarding conventions to emphasise the concern 

that at least some players must have for some non-self-interested aspects in order for 

the convention to be sustained. The strategy I follow to define this third category of 

convention is to rely on the work of some authors, notably Lewis (1969) and Pettit 

(1990), whose definitions refers to the wider category of norms. That is, this notion 

includes as a special case the previously defined mutually and individually beneficial 

conventions. Hence, the specific character of other-regarding conventions can emerge 

through the contrast of this wider definition with the previous ones, as the following 

analysis will show. 

The main character of a norm is highlighted by David Lewis: a regulari'^ in behanour 

A) A) (Lewis (1969: 97)). It is then apparent that the 

relevance of a norm lies in the aspect of obligation that an agent must experience in 

complying with it. Philip Pettit elaborates on this point arguing that there are three 

constitutive elements in order to classify a regularity of behaviour as a norm; 

gygryoMf /o R," 

^ It should be pointed out that between the condition of approval of compliance and disapproval of 
deviance, the crucial one is the second. In fact, if we disapprove of someone's not doing an action and 
do not disapprove of her doing the action, this is tantamount to approving of the action. Conversely, 
we can approve of someone's performing an action and not disapproving of her not performing it, 



^ / ^ g / ^ a / «ga/^ ff/gQ'OMg a«^ o« //?*}̂ (Z/ifgrw /o ^a/ «ga^ 

everyone else conforms. (Pettit (1990: 731)) 

Such a definition is clearly moulded on Lewis's one. What appear to be the most 

relevant difference is that now there is no requirement on individual self-interest; in 

fact, the key aspect is that of the sentiment of approval and disapproval to the norm 

that substitutes for the conditions on individual preferences and reciprocal 

expectations in the previous definitions. To be sure, if the norm satisfies individual 

self-interest, then approval in case of conformity and disapproval in case of deviance 

are expected, especially in situations of coincidence of interests between individuals. 

However, this is not necessary; the 'sense of obligation' associated with the norm may 

provide sufficient motivational force on agents to elicit compliance with the norm. 

This feature helps to sustain regularities of behaviour in which, in the language 

introduced in Chapter 1, other-regarding motivations offset self-interested ones to 

uphold the convention. 

One aspect that will become crucial throughout the first part of the thesis is the 

content of such a sense of obligation: does this need to rest on some justification that 

is somehow 'external' to the interaction, such as, in particular, some ideas that the 

action is 'collectively rational', though individually onerous? Or are the 'internal' 

elements to the interaction, such as the sense of obligation elicited by the expectations 

of other agents, sufficient to elicit compliance? The thread of the analysis in this and 

the next chapter will be given by the attempt to answer this question. 

Many authors seems to take as granted, that, in most cases, the norm will fulfil 

some notion of public interest: this will provide the agents of a community with a 

'valid' other-regarding reason to comply with the norm. The easiest case is the one in 

which an outcome is Pareto-superior to all others in an interaction. Typical is the case 

of a PD-Hke situations. For instance, Pettit deals with patterns of behaviour satisfying 

what he calls the A? ^ 

fcgQ/o/fg fZff z/; a (Pettit 

but this situation falls in category of super-erogatory virtues, which should not be considered norms 
(Pettit, p. 730). 



(1990: 743)). Notice that such a condition does not requite that the action prescribed 

by the norm uphold anyone''& self-interest, but that it is reciprocally beneficial for 

everyone, thus comprising Pareto dominant allocations. This argument may provide 

an explanation for the emergence of cooperation even in static PD. Likewise, Bicchieri 

(1990) explicitly focuses on repeated PD-dilemmas where agents can take on some 

predetermined types of strategies. 

However, other authors stress how other-regarding conventions may not lead to 

collectively beneficial outcomes, at least in the clear-cut sense that Pareto-dominancy 

implies (Sugden (1998a)). Such types of interaction could be classified in the general 

category of 'rules of courtesy', in that some parties are required to yield to the benefit 

of some other parties. For example, the custom to offer the seat on a bus to an elderly 

person can be justified by the desire to satisfy her needs, but such a behaviour causes a 

disadvantage to the person who renounces to his seat, so that the action change is not 

Pareto-improving for either party. Also, the non-written rules of traffic on the road 

often prescribe a driver to give way to other cars although the 'formal' rules allow him 

not to. For instance, this happens when some drivers are being stuck in a long queue 

at a crossroads whereas one lucky driver has found his way clear throughout; in this 

case, the latter will feel in some sense obliged to give way to some of the other cars. 

The norm seemingly aims to make up for the bad luck of some drivers by asking an 

action contrary to his self-interest to the fortunate driver. 

In all these situations, a sense of public interest, although as not unambiguous as in 

the Pareto-dominance sense, may perhaps be found by looking at that particular 

phenomenon called 'multilateral reciprocity' (Mollis (1998)). This is the case when an 

individual gives in to an agent in the current situation, 'because' he envisages to be in 

the position to benefit in the future with respect to a third party, who is not currently 

involved in the interaction but is part of the 'community', thus he is expected to 

conform to the same rules. This type of reasoning may even extend its scope across 

generations, as the example of giving one's seat on the bus shows. 

As stressed by several authors (see Elster (1990: 885) and Frank (1988)), though, 

the exercise of finding some notion of 'pubHc' interest behind the consequences of a 

norm is seemingly impossible in some instances. Typical in this respect are norms of 



revenge, which force individual to undertake potentially self-destructive actions for the 

purpose of what, at best, can be seen as a private form of reward deriving from the 

acquisition of social status. In fact, in this case, by retaliating a person seems to uphold 

the interests of his family, or clan, or to boost his reputation, although at a very high 

risk, but it is hard to see how this could have a 'public' beneficial impact. To be sure, 

one could think at norms of revenge as a form of 'endogenous enforcement of social 

rules of conduct', cruel as these may be, so that they would indeed carry with them 

some idea of public interest. But this is arguable, and, to say the least, not the most 

efficient way to reach the goal. 

Nevertheless, despite the prevailing 'private' character that these norms have -

namely, their being justified by a private, as opposed to a social, or public, reward -

these rules bear the typical traits of norms in that they are somehow expected by other 

members of the community, and the compliance with them or the failing to comply 

may indeed trigger approval or disapproval. In fact, this is a key aspect of social 

norms: a norm has to be socially enforced, i.e. publicly sustained by people not directly 

involved in the interaction. On Lewis's account, a failure to conform by some agent 

tends to evoke unfavourable responses from all others agents, even those not directly 

involved in the instance (Lewis (1969: 99)). Going back to Hume, two reasons could 

be found to explain this. The first is 'immediate': we typically experience a 'natural' 

sentiment of sympathy toward others as they go through a certain situation, which is 

generally the stronger the closer the affective relationship with them. The second is 

only 'mediated', and refers to that kind of 'multilateral reciprocity' that I mentioned 

earlier: we could think that in the near future we could be involved in the same kind of 

situation of which now we are only bystanders, thus having a reason to perpetuate the 

norm as much as we can. Therefore, we may be led to condemn someone breaching a 

norm for the fear to meet him in our next interactions, or for the knowledge that the 

imitation on a wide scale of such a deviant behaviour by other people could end up to 

be detrimental for my interests. 



3.4 T H E P R O B L E M OF C O M P L I A N C E W I T H N O R M S 

A N D T H E Q U E ST I O N O F T H E I R M O R AL 

C O N T E N T 

So far we have only surfaced of the reasons to comply with them, especially in the 

case of norms sustained principally because of other-regarding reasons. Strictly 

connected to this question is that regarding the moral content that can be attributed to 

those patterns of behaviour. This is the subject of the present section. 

3.4.1 Presumptive Reasons for Conformity to Norms: 

Mutually Beneficial Conventions 

The point of departure in accounting for the reasons to comply with conventions 

and norms is the same, and consists of the so-called presumptive reasons to conform 

to a convention. Mutually beneficial Nash equilibria are sustained firstly because of 

self-interest. To be sure, this gives a straightforward reason to comply with them. But 

the contemporary presence of the element of the reciprocal benefit in the pursuing of 

one's self interest also attributes a specific normative and moral character to these 

regularities. 

Let us investigate in further detail this concept. From Lewis's definition of 

convention we can derive the following implications: 

(1) Most other members of P involved with me in situation S will conform to R; 

(2) I prefer that, if other members of P involved with me in S will conform, then I 

also conform; 

(3) Most other members of P involved with me in S expect, with reason, that I will 

conform; 

(4) Most other members of P involved with me in S prefer that, if most of them 

conform, I will conform; 

(5) I have reason to believe that (l)-(4) hold. 

Therefore, the concept of mutual benefit underlying a convention is crucial in order to 

derive such implications. Finally, the clause (5), applied to the other four sentences 

gives: 



(6) I have reason to believe that my conforming would answer to my own 

preferences; 

(7) I have reason to believe that my conforming would answer to the preferences of 

most other members of P involved with me in S; and that they have reason to 

expect me to conform. 

(6) and (7) are what we may call presumptive reasons why I ought to conform: for 

(wgvkf/p 

wf oZ/'gr A? (/o w/'a/ axj-wgrf A; 

/o Jo (Lewis, p. 98). 

Of the two reasons, the first is related to one's own preferences, the second is 

connected to others'. While the former is a simple restatement of a self-interested 

motivation, the latter introduces an other-regarding motive to action: I ought to do 

what is in the interest of others. 

Although the adverb "especially" seems to imply that in some occasions it might 

be true that one follows a certain behaviour only having in mind her other-regarding 

motives to action, thus satisfying others' preferences without considering her own, 

Lewis seems to consider this occurrence a rather exceptional event. In fact, in the 

following passage he clearly claims that the two presumptive reasons must both be 

present in order to support a convention: /g 

rgfogK/jg Ayo a W z Y /o " (Lewis 

(1969: 98)). In this sentence, the adverb "reasonably" refers to the fact that by 

following the convention I am responding to my preferences, as I will clarify later on. 

The others have reason to believe that I will conform as long as they know that it is in 

my interest to conform. 

This point is further clarified by Lewis when he deals with socially enforced norms. 

On Lewis's account, the sentiment of disapproval I invoke in people who are part of 

my society comprises both a feeling of resentment for not having answered others' 

preferences, and a feeling of surprise to have acted contrary to my own preferences. 
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(Lewis (1969: 99)). 

It is for the presence of these two kinds of "ought" derived from the pair of 

presumptive reasons for conformity that the normative character of this type of 

convention becomes apparent. It is indeed straightforward to show that the three 

conditions set out in section 3.4 in order to define an other-regarding convention are 

satisfied: of course they commence a regularity of behaviour (condition 1), which elicit 

commendation on conformity and censure on deviance (condition 2) from all the 

members of the community, and every agent can understand that these sentiments 

elicited in members of the community are reasonable, thus strengthening the 

compliance with the norm (condition 3). 

Furthermore, we can expand on this argument and recognise an underlying moral 

idea in this kind of patterns of behaviour. Sugden calls it the principle of co-operation. He 

claims: A) jawf 

(/o JO /'(zr a /vonz/ A? 

eveiyone else does the same (Sugden, 1986, p. 172). In this case, it is the very fact that 

agents form reasonable expectations about others' behaviour, where reasonable means 

conforming to self-interested and reciprocally beneficial actions, which attaches a 

specific moral obligation to those actions. 

3.4.2 Presumptive Reasons to Conform: Individually 

Beneficial and Other regarding Conventions 

The two presumptive reasons are both present in the narrower concept of 

conventions. As far as the equilibrium is mutually beneficial, I both have an interest in 

following the rule and others have an interest that I follow the rule, thus giving me an 

additional motive to follow the rule. The problem with individually beneficial 

conventions is that they are not always mutually beneficial equilibria. Such a problem 

is even made worse in other regarding conventions, where, as pointed out earlier, self-

interest may be lacking as a motivational source. On Sugden's account, however, a 



moral reason to abide by individually beneficial conventions and other regarding 

conventions can be grounded on the concept of normative expectations and in 

particular on the possibility of considering the two presumptive reasons set out above 

from each other (Sugden (1998a); (2000a)). In fact, the knowledge of 

others' expectations takes on the status of a moral commitment in virtue of the idea of 

normative expectations. 

Sugden introduces his analysis of normative expectations explicitly recalling 

Lewis's argument. He then argues that, between the two presumptive reasons for 

conformity, the second is the crucial one (Sugden (1998a: 9)). To support this idea, 

Sugden argues that the fact that others have a reasonable expectation on me following a 

certain behaviour is derived from the fact that once a convention has established, the 

precedent acts as a powerful force in order to shape individuals' expectations about 

others' behaviour. He defines such a kind of expectations as 

expectations, thus emphasising the importance of past experience in the process of 

anticipating others' behaviour. 

On the grounds of such a reading of Lewis's presumptive reasons, it is easy to 

carry over the same argument to the most general case of regularities of behaviour that 

are mutually beneGcial. Sugden claims that [second] 

(Sugden (1998a: 11)). If this was true, then we may 

identify other-regarding motives to obey to a regularity of behaviour even if this is not 

a mutually beneficial Nash equilibrium and, more noticeably, even if this is not a Nash 

equilibrium at all. The point is that whenever a rule is well established, others people 

have an 'empirically-based' reason to think that I will adhere to it, even if this is 

contrary to my interests. It is the force of precedent that allows them to form this 

expectation. It is sufficient that the second presumptive reason has been formed in 

other to prompt the agents to follow the prescribed behaviour: the resentment 

hypothesis will make them feel in some sense obliged to adhere to it, thus providing it 

with a normative and moral content. 



3.5 S O M E C R I T I C A L R E M A R K S O N T H E C O N C E P T 

OF N O R M A T I V E E X P E C T A T I O N 

3.5.1 Reasonable Expectations 

On Sugden's account, for normative expectations to act as a guide to action it is 

sufficient that a regularity of behaviour has established. Whenever agents know that, 

then they will form the expectation that agents behave in a way coherent to such a 

regularity. Notice the different use of the adjective 'reasonable': while in the case of 

mutually beneficial conventions this both implied a self-regarding and an other-

regarding motivation (section 3.4.1), in the case of more general norms one can find 

'reasonable' whatever type of behaviour is enrooted in the habits of a community and 

has acquired sufficient regularity, notwithstanding the relationship to someone's self-

interest (section 3.4.2). 

For example, if, for whatever reason, it happens that the challengers for the 

possession of an object give in in many repetitions of the game, than in the next 

instance of the game the possessor has a reason to expect the challenger to surrender as 

well. As the challenger shares the same information of the possessor, he knows that 

the possessor is likely to form that expectation. As the expectation has a normative 

content, he will feel urged to act with remission, thus confirming the expectation of 

the agent. 

In this and the in next section I would like to advance two critical remarks to such 

a use of the concept of empirically grounded expectations. Both of them are related to 

the intrinsic stability of a norm sustained on expectations: the first deals with the 

possibility of grounding on precedent a basis of common knowledge for reciprocal 

expectations, the second explores the internal logical structure of conformative 

behaviour. 

3.5.2 When is an Expectation Reasonable? Empirical 

and Causal Expectations 

The argument in this section is related to the use of the term 'reasonable' that 

allows Sugden to introduce the concept of well-grounded empirical expectations. As 



his starting point is Lewis's work, it seems appropriate to come back to his work. 

Throughout his book, Lewis uses the expression "to have reason to X", where X can 

be either the verb "to desire", or "to expect", or "to believe", as a part of a peculiar 

inference, which has the following structure: 

(A) If I desire that I perform X on condition that you perform Y and I expect 

that you perform Y, then I have reason to perform X. 

Further, translating this inference to a higher order, 

(B) If I expect that you desire that you perform Y on condition that I will perform X 

and I expect that you expect that I will perform X, then I have reason to expect 

that you have reason to desire that you perform Y. 

Therefore, it is apparent that Lewis uses the term 'reason' when drawing inferences 

involving both preferences and expectations. Consequently, one can infer that when 

Lewis claims that people can reasonably expect that I will follow a certain behaviour, 

not only is this grounded on the fact that they have observed me conforming in the 

past, but also because it is in my interest to do so. As Lewis deals with mutually 

beneficial Nash equilibria, the most powerful reason that people have in expecting that 

I will follow the convention is given by the fact that I would be worse off if I breached 

the rule. This is the reason why they would be surprised observing me disobeying to it 

(section 6.LI). Clearly, the surprise does not consist of the resentment for me not 

having lived up to their expectations, but because of the irrationality of my action. 

This argument may be restated by saying that there exist two types of expectations, 

depending on the kind of information that is common knowledge amongst the agents. 

The first are causal expectations, and are derived from a series of inferences related to the 

preferences of the agents. On such grounds, I might say that I have a reasonable 

expectation of X, because I know that X is convenient for you. The second are what 

Sugden qualifies as empirical-grounded expectations, and are drawn from the precedent 

occurrences of the interactions without necessarily referring to the preferences of the 

agents involved. 

Hence, it seems that we can conclude that on Lewis's account both kind of 

expectations, causal and empirical, must be present in order to make up a firm 

reasonable expectation. We can infer that it might be the case that people form their 



expectations on the ground of a precedent, thus forming empirical expectations only, 

but this would give a much less stable basis for the concordance of expectations. This 

remark clearly does not undermine Sugden's point, but stresses how the claim that all 

of Lewis's accounts of reasonable expectations are grounded on an empirical basis 

seems to miss some important aspects of his accounts of norms. 

3.5.3 Conformative Behaviour and Normative 

Expectations 

In this section, I will try to deepen the analysis of normative expectations, 

investigating to what extent this idea could be relied upon in generating moral support 

to an action. This will supply the basis to put forward a second criticism to this 

concept. What I wish to show is that Sugden's idea of normative expectations comes 

very close to what Lewis treated as conformative behaviour (Lewis(1969: 107-118)). Hence, 

I shall try to restate Sugden's argument in terms of this concept, in order to make clear 

its internal cognitive structure. 

A typical choice to adhere to a rule standing on a conformative behaviour can be 

restated by means of the following inference: 

First premise: I desire that I conform on condition that you expect that I will 

conform; 

Second premise: I expect that the existence of a rule entities you to expect that I 

will conform; 

Conclusion: I conform 

In my view, this inference seems suitable to describe Sugden's argument. The first 

premise is derived from the second presumptive reason for conforming, whereas the 

second is an inference from the observation of past occurrence of the rule. As usual, 

the motivation to act is derived from a preference and an expectation. However, in 

this peculiar case, both one's preferences and expectations depend upon other's 

expectation. 

The problem of this inference is that it explicitly relies on the rule itself, creating a 

circularity in the definition (the existence of the rule shapes my expectations, but 

actually it is a system of concordant mutual expectation which should give rise to a 



rule). However, according to Sugden, we actually do not need the concept of rule in 

this inference, but only the occurrence of a precedent. In other words, the precedent 

acts as a basis for common knowledge about our expectations. Therefore, we can 

restate the previous inference eliminating any explicit reference to a rule: 

First premise: I desire that I conform on condition that you expect that I will 

conform; 

Second premise: I expect that you expect that I will conform; 

Conclusion: I conform 

In this syllogism, my n-th order expectations are generated by means of a precedent 

that, acting as a basis for common knowledge, allows us to derive expectations using 

higher order expectations; 

First premise: I expect that you expect that I desire that I conform on condition 

that you expect that I will conform; 

Second premise: I expect that you expect that I expect that you expect that I will 

conform; 

Conclusion; I expect that you expect that I will conform 

As usual, to generate an expectation of the n-th order about one's behaviour, two 

types of further expectations are needed: a (n+l)-th order expectation about one's 

behaviour_and a n-th order expectation about one's preferences. 

Now, we can notice that the precedent only helps to generate expectations of 

highest order for 'proper' expectations about other's behaviour, i.e. the second 

premises of the former inference. As I observed you conforming yesterday, the day 

before yesterday, and so on, and you saw me conforming as well, then we have reason 

to believe that each of us will conform tomorrow. However, it would be wrong to say 

that the same information serves as a basis of common knowledge for desires as well, 

especially when these desires are conceived to be dependent on others' expectations 

about one's behaviour. Even if you saw me conforming in the past, you cannot infer 

that I desired to do it, and above all, that in doing so I took your expectations into 

account. This is to say that empirical and causal expectations must rely upon a 

different basis of common knowledge, or at least that the informative content to 

derive causal expectations is much wider. 



What I wish to stress with this argument is that people may actually draw inferences 

from the past experience in order to learn about others' preferences: it is clearly 

sensible that, if I have always seen you conforming to a rule, I may infer that this was 

your ri?^/desire. But the information provided is not adequate to form a basis for 

common knowledge. Resting upon Lewis's definition, what we need is some element -

or state of affairs - that indicates to all of us that I desire to conform on condition that 

you expect me to do so. In my opinion, the precedent cannot provide this 

unambiguous state of affair, especially considering that these preferences are supposed 

to depend on what is your expectation about my behaviour. 

In mutually beneficial conventions, we do not encounter this problem since it is 

not possible to form an expectation about a behaviour contrary to one's self-interest. 

But for other regarding conventions sustained on other-regarding motivations only, 

this is not necessarily guaranteed. Conformative behaviour shows a considerable lack 

of stability when it is not accompanied by self-interested motivation. If we do not take 

into account the 'objective' consequences of everyone's expectations on everyone 

else's outcome, the interplay of expectations may well turn out to be completely void 

of "intrinsic" significance, and it is hard to beUeve that rational individuals will 

constantly adhere to the related regularities of behaviour. As Lewis puts it, in 

conformative behaviour, 7 

^ ^ o;// /;6g 

j/ory, //̂ g /̂'g«owg«o/; zj (Lewis, pp. 114-116). 

The most relevant problem with Sugden's theory is that expectations seem to be a 

set of stable parameters easily recognisable by each agents. Take the case of a repeated 

Prisoner's Dilemma, and suppose that the current rule prescribes that one agent 

Defects and the other Co-operates. Formally, normative expectations would suffice to 

sustain such an outcome, since the gain that the co-operator would get if he Defected 

could be outweighed by the resentment for not having Mved up to others' expectations 

within her overall interests function. But what about the way their expectations are 



formed? The Defector knows that the rule imposes a heavy cost on C, thus she may 

fear that at some later stages of the interaction C will change his mind about serving 

D's own interests. Her expectation about C's conformity cannot be very strong, if she 

takes into account the opponent's direct interests. Further, if C is sufficiently rational, 

she will anticipate D's doubts about her behaviour. Therefore, she may perceive that 

D's expectations about her are not so strong as she believed in the past. When 

forming her second order expectations, she may take this into account, and believe 

that her expectation that D expects her to conform is not so firm. Then D should 

allow for C's perplexity when forming his third order expectations, and so on. The 

point is that nearly all of the outcomes of the game may be considered equilibria if 

sustained by an opportune set of expectations. And to point to normative expectations 

in order to elicit compliance to a convention is tantamount to saying that in a society 

dominated by slavery slaves conform to the rule because of the sense of resentment 

they would elicit in their masters. Expectations based on empirical reasons but not 

grounded on individual interests would fail to be a basis for common knowledge: with 

rational agents the expectations would not extend much far beyond the first levels of 

mutual expectations, thus undermining the stability of the rule. 

Claiming that expectations make up all the normative content of conventions is in 

my view implausible: surely they help to strengthen the commitment to a norm 

whenever this is established, but they cannot per se exhausts the set of motivations 

underlying the norm. In Bicchieri's words (1990: 839), to say that one conforms because of 

zWgr A; A) 

thought, or, to put it in other words, actions complying with norms may be seen as a 

categorical imperative®; but then the reductionist endeavour of grounding social 

institutions on individual deliberation may be put in doubt. 

I instead believe that some additional feature is required in order to account for the 

whole cognitive system beneath a set of concordant mutual expectations and the sense 

of justice people experience, and this further element should come from some idea of 

public interest that people perceive in a rule, of which the concern for others' individual 



interests involved in the interaction, transmitted through others' expectations, is a 

constitutive part. 

This account echoes Hume's considerations on the subject: 

/:6a/ zY /«/grg# /o /karg a«o/̂ gr /;6g /'f w;// ac/ /« /6g 

jawf wz/6 A? wg. cowwo/z jgrnj-g ^ z j - g.)̂ rfJ-W /} 

^Kow/z A; ^0/^, z Y a iẑ zAẑ /k rfj^o/*Ao« a«(/ ĝ/zaMoẑ r. v4/za^ Akj fa/6^ a 

fo«ygzzA'o« or agrffwf*/ 6fAwe/ z/j, /̂ oz(ĝ  wz/̂  z«/eẑ oJzA'o« a^zio/»^g/ acAozzj ^ 

facj6 ^zyy ,̂ a«? a r^rf/zfg A? gA f̂z; a W a z v z i g ^ o z z /;6a/ j'i)Wf/;6'Z^ 

zj" A) & o » o/;6gr^az/"(Hume (1740: in.ii.2)). 

However, this approach may be bound to fail as well. Bichieri associates the 

attempt to justify a social norm on the grounds of its collective rationality with a post hoc 

ergo propter hoc fallacy. This would in fact be the case if, say, we said that a norm was 

established because of its efficiency in pursuing a certain end, Uke for instance social 

welfare, since the mere presence of a social norm does not justify inferring that it is 

there to accomplish a social function, and indeed in many cases the contrary may be 

held (Bicchieri (1990: 838)). 

However, I believe that the argument put forward in this section, which will be 

further expanded in the next Chapter, is safe from this type of criticism. In fact, my 

claim is that the perception that public interest is being furthered through an agent's 

action may give the agent the 'causal reason' to abide by it, and also give all the agents 

a sufficientiy sound basis on which to form expectations. For public interest may 

replace individual desires in the construction of the chain of expectations 

reconstructed earlier on in this section, because both are criteria of assessment 

'independent' from the current interaction. Normative expectations could not deliver 

on this aspect, as they would be determined by the interaction itself, whereas the 

system of expectations to be concordant needs an 'externally' determined set of 

preferences of the individual on outcomes. In other words, they are immune from the 

criticism of 'circularity' implicit in the normative expectations argument. Hence, we 

® This is indeed the perspective embraced by Elster (1990: 865). See also note 8. 



could say that the knowledge that an action fulfils some notion of common interest 

suffices to form a set of 'causal' expectation that can be used to sustain a certain social 

norm on a more stable basis that the sense of resentment would imply. Therefore, 

public interest is used to explain how motivations can be sustained and expectations 

can be formed such that they are consistent with the social norm, not as an self-

sufficient explanation. 

3.6 A S E C O N D R E D U C T I O N I S T A P P R O A C H : T H E 

D Y N A M I C P R O C E S S OF C O N V E R G E N C E 

T O W A R D A C O N V E N T I O N 

3.6.1 The Shortcomings of a Static Analysis 

The main limitation of the normative expectation theory is, in my view, that it can 

only be used to account for the persistence of a norms after this has become established, 

but it cannot be used to explain how and why this has happened in some more or less 

recent past. In fact, nearly every outcome of a game could be sustained by means of a 

'normative expectations' story, by means of a careful calibration of the weights of the 

utility function (see section 2.4.1.B, and Chapter 4). Although this is consistent with 

Robert Sugden's claim that his moral theory follows the tenets of conventionalism, it 

is needless to say that by doing so many relevant problems are left unanswered. 

However, this is also suggestive of a more general problem, relative to the use of a 

static type of analysis; this, in fact, obscures the real individual incentives underlying a 

convention, since normative expectations, provided that the resentment hypothesis 

has a sufficient relevance on the individual motivational system, ensure that almost any 

outcome can be enforced. Therefore, we would need to look at 'what happened 

before' in order to find out a truly informative account of social norms that abstracted 

away from normative expectations. What would be needed is then a study of the 

dynamical pattern that led to the establishment of a convention, i.e. an off-equilibrium 

analysis. In Chapter 4, then, an alternative model of compliance with norms based on 

this idea of common interest, where normative expectations are only ancillary to the 

commitment elicited by this idea, will be developed. 



In this Chapter I want to offer a review of the existing theories on social norms 

that already rely on a dynamical analysis. This is made possible by the approach of 

evolutionary game theory, which permits to analyse at the same time the equilibrium 

property of norms and the process of their formation, emergence and persistence. 

Let me come back to the concept of ESS that was introduced in section 3.2. I 

already mentioned how this concept conveyed an evolutionary flavour in that the 

aspect of 'invasions' from different social norms and 'mutations' of agents' behaviour 

was taken into account. Now this is explicitly stated and made the central aspect of the 

account. In fact, the concept of ESS has been carried over from the field of biology to 

the literature of Evolutionary Game Theory to be applied to a situation in which there 

exists a large population of agents who are drawn at random at each instant of time 

and pair-wise matched to play a certain game (Maynard Smith and Price (1973); 

Maynard Smith (1982)). The agents are 'hard-wired' to play a given strategy, so that the 

population can be described in accordance to the percentage of players adopting each 

strategy. At the end of each repetition of the game, however, the average payoff 

gained by the whole population becomes known to each member, providing the 

agents with the opportunity to switch their strategy to a more profitable one. 

However, such an adjustment toward optimality is slow, as agents are considered to be 

boundedly rational. 

A first requirement for a notion of equilibrium in this context would be that agents 

did not need to change their strategies at any instant of time. This would indeed be 

suggestive of stability. However, this condition would be trivially satisfied in every 

situation where, by chance, all the agents played the same strategy and did not have 

any possibility "to imitate" any other. 

3.6.2 The Emergence of a Mutually Beneficial 

Con ven tion 

To give an account of how the Evolutionary approach to norms formation works, 

let us come back to Sugden's works and let us consider the kernel of the notion of 



norm, that of mutually beneficial conventions^. Let us consider a particular type of this 

category, the crossroads game, a symmetrical game that represents a situation of partial 

coincidence of interests. Let us suppose we start from a point of absence of co-

ordination among the individuals of the population. The pure strategy Nash equilibria 

are mutually beneficial, thus satisfying the requirements of mutually beneficial 

conventions: 

Slow 

Down 

Maintain 

Speed 

Slow Down 

Maintain Speed 

0,0 2,3 

3,2 -lOrlO 

Figure 3.4 

If the game is conceived by the players as symmetrical then there is no distinction 

between being assigned to the Row-player role or the Column player's one, thus 

imposing that the agents play the same strategy in both situations. In this setting the 

only Nash equilibrium is the mixed strategy in which "slow down" is played with 

probability 0,8 and "Maintain Speed" with probability 0.2. Such an equilibrium can be 

called the "status quo" of the interaction. The result is rather inconvenient: since there 

exists no convention in assigning the priority at the cross-roads, in the majority of 

cases people both slow down, and in a minority they both maintain speed, which is the 

worst outcome for all. Only in 32% of the cases a player gives way to the other. The 

expected payoff is then 0.4. 

Conversely, if the recognition of some asymmetries in the labelling of the players 

makes the game an asymmetrical one, it is possible to reach equilibria in which agents 

play different strategies. The Nash Equilibria (Maintain Speed, Slow Down) and (Slow 

Down, Maintain Speed) are shown to be ESS, while the previous equilibrium in mixed 

To be sure, that presented here is only one of the possible approaches to the subject in a growing 
field of literature. Another, more refined, account is provided by Robert Sugden himself (1998b), who 
adds to this context a situation of uncertainty over the type of the opposing player. For a 
comprehensive approach, see Young (1993 and 1998), who puts forward a refinement of the concept 
of ESS, which must also be robust to random shocks. On questions regarding the stability of 
equilibria in an evolutionary context, see Skyrms (1997), who argues that in games with more than 



strategy fails now to be stable. The basic idea is the following: let us begin from the 

situation in which each player slows down with probability 0.8; then, suppose that a 

percentage 8 of the agents perceive an asymmetry of whatever kind in the game, say 

they start thinking that players coming from the right give way to other players. 

Therefore, they believe that it is convenient for them to maintain speed when coming 

from the left and to slow down otherwise. If we suppose that the probability of 

coming from either left or right is the same, such a belief turns out to give them a 

higher payoff In fact, when two people of this group of "smart" agents meet each 

other, they gain a payoff higher than average, which is large enough to compensate for 

the loss when they meet 'dumb' players. Moreover, when dumb players start to 

recognise that people maintain speed with higher probability; they are compelled to 

slow down more frequently. After some adjustments, smart players successfully apply 

the convention within their group, while dumb players gain the same payoff as before. 

But the situation is likely to evolve. As soon as larger shares of dumb players recognise 

that the group of smart players is more successful, they will be willing to shift to the 

convention. Since the equilibria are mutually beneficial, the group of smart players do 

not have any reason to prevent them from doing so. 

Therefore, the adoption of the convention is likely to propagate to the whole 

population. Hence, without the presence of any authority, the adoption of a 

convention increases the welfare of the agents with respect to the status quo: the 

average payoff is now 2.5. Nevertheless, we cannot predict which of the two 

alternative Nash Equilibria will be selected: this depends on which direction the initial 

fraction of mutants will take. In fact, for some agents the final equilibrium could even 

be worse, for some respect, to its alternative: this is the element of arbitrariness 

implicit in every convention. 

3.6.3 Emergence of Individually Beneficial Conventions 

Let us now consider the Hawk-Dove game already introduced in section 3.3. 

Following the classification offered by Weibull for symmetric games (Weibull (1995: 

three strategies available to players, the usual mechanism of the replicatore dynamics fails to converge 
to steady states but generates chaotic trajectories and strange attractors. 



40)), this game is formally equivalent to a co-ordination game, thus implying the same 

type of equilibrium and the same dynamics of convergence toward them. Similarly to 

the previous game, the equilibrium of war of everyone against everyone in the state of 

nature is depicted by the equilibrium in mixed strategy when the game is played in the 

asymmetrical form, not instead by the outcome obtained when everyone is aggressive 

(H,H), which, would probably give the best representation of the state of war in the 

state of nature. 

Even in this class of games the recognition of an asymmetry helps the 

development of a regularity of behaviour that spreads across the society and leads to 

the adoption of the two pure strategy Nash equilibria, which are Pareto superior to the 

equilibrium in mixed strategy, as occurs in co-ordination games. Sugden seems 

confident that an asymmetry will be universally recognised: this lies in the possession of 

the thing that people are fighting for, supporting this claim by means of a great deal of 

empirical evidence. 

An analogous process would hold for conventions of reciprocity in the repeated 

PD, although in this case there seems to be no clear clue as to which rule of behaviour 

to adhere, since there may be many tit-for-tat like strategies with slightly different 

forms of punishments, but all would be observationally equivalent in equilibrium. This 

case then arises some complications from the formal point of view. 

3.6.4 Some Critical Remarlcs 

3.6.4.A The Role of Asymmetries 

The necessary element that leads to a stable convention is the recognition of some 

asymmetries in the game. However, it is necessary that players share the same 

recognition of the asymmetry in order to qualify the game as asymmetrical. Once this 

happens, then the process evolve spontaneously to a stable convention. 

I think that this requirement is rather problematic. Sugden seems confident that 

such a process of identification of a common asymmetry in the game will eventually 

emerge: or iowe ^ o c w r ^ 

W/y won? a«(/ Z'/'g /o 

z/zj (Sugden (1986: 43)). 



However, there are many relevant asymmetries in each game that are likely to 

attract the attention of each agent. Sugden's answer is based on the reference to 

Schelling's theory of focal points: some asymmetries are more likely to emerge because 

of their salience or their prominence. Sugden points out some of the features an 

asymmetry must have in order to generate a convention: 

a) it should be embedded in the structure of the games itself; for instance a distinction 

between major roads and minor roads in the cross-roads game could offer some 

appeal, for example because drivers driving on major roads could sometimes fail to 

recognise a cross-roads with a minor road, thus maintaining speed with higher 

probability than the previous equilibrium required; 

b) if the game is not strictly symmetrical even from the formal point of view, then it is 

possible that the structure of the payoffs itself could generate a difference in the 

behaviour of the agents: for example, if the outcome of (maintain speed, maintain 

speed) gives a slightly better outcome to Player 1 than to Player 2, then the agents who 

enter the games as Player 1 will have a small incentive to maintain speed with higher 

probability. When this feature will be recognised by agents who enter the game as 

Player 2, then a convention in which Player 1 maintains speed and Player 2 slows 

down is likely to arise; 

c) the generality of an asymmetry is very important as well: if an asymmetry is capable 

to help to indicate a focal point not only in the actual situation in which we are 

involved, but even in other situations that are analogous for some sort to the current 

one but differ from it for some other respects, then it is more likely to spread among 

the population. 

3.6.4.B Single and Multiple Focal Points 

My understanding of Sugden's argument is as follows: the dynamics of the process 

leading to the universal adoption of a convention rests on the possibility that agents 

recognise some sort of asymmetry capable of labelling in some way their participation 

to the game. This is clearly possible when an asymmetry stands out as an unique focal 

point, since this will act as a basis for common knowledge helping members of the 

population to generate a system of concordant mutual expectations. Nevertheless, it is 



not possible to rule out the possibility that the "set" of possible asymmetries in the 

game is multiple. In this case, Sugden relies on a sort of process of trial and error for 

which the population eventually succeeds in "converging" to recognize a single 

relevant asymmetry. 

Such a process is governed by the argument that a small group of mutant agents 

experiment new rules of behaviour every now and then. The crucial reason for a 

population to abandon the status quo and evolve toward a convention is that within the 

group of agents who identifies the asymmetry, it is convenient to abide by the rule 

related to that asymmetry. Since the status quo is given by a mixed strategy 

equilibrium, then the mutant agents obtain the same payoff as before when matched 

with agents not part of the group, but a better payoff when meeting some components 

of the group. Hence, the "innovative" rule of behaviour turns out to be more 

convenient, even slightly, for the whole population. 

However, when the context of the game does not present a prominent asymmetry, 

the situation is much more problematic. Evolutionary Game Theory actually assumes 

that the group of "mutant" agents adopt the same rule of behaviour. In fact, the 

assumption that mutations occur once at time is rather simplifying: evolutionary stability 

(Weibull, p. 34). This hypothesis could seem justifiable in a biological context, but it 

appears rather restrictive in a social context, where there are plenty of asymmetries 

capable of attracting the attention of the agents. In fact, the agents of the mutant 

group must experiment a problem of co-ordination analogous, if not worse, to the 

original one, because of the increased number of available alternatives. Thus the 

original problem seems simply shifted backwards, to the problem of choosing one of 

the multiple asymmetries that are likely to generate concordant expectations^^. Of 

course, this may happen by chance; but the period of time needed to obtain such a 

homogeneous mutation may well be infinitely long, since its probability is rather small. 

On the cognitive problems agents incur in attempting to grasp elements "external" to the 
interaction, see Sacconi (1986: 171). 



The point is that it is necessary an absolute homogeneity in the mutant behaviour 

if we want the process of evolution to converge to a stable, mutual beneficial 

outcome. Even in the extreme case of only two, equally "attractive", asymmetries, it is 

easy to show that no stable convention can emerge: the group of mutant agents, now 

divided into two subgroups, each adhering to one of the two asymmetries, is no longer 

better off after the change in behaviour. They will experience a worse payoff playing 

with others mutant agents, since there is now the possibility to be matched with a 

mutant agent of the different subgroup. Thus the spread of the new rule is hindered 

from the beginning. 

This problem is far more relevant if we introduce some changes in the formal 

structure of Evolutionary Game Theory to "adapt" it to the context of social 

interactions. Rather than thinking that a mutation in the general rule of behaviour by a 

restricted part of the population happens by chance, we could, more realistically, 

assume that this change is voluntarily brought about by a minority of "smart" agents, 

capable of reaching a certain degree of understanding of the complex of the 

interaction. In this way, the periodic mutations would not be a random process, but 

the result of a conscious evaluation by "enlightened" agents. Now, in these 

circumstances the smart agents will recognise that every change in their behaviour is 

detrimental for them, unless all of them happen to identify the same asymmetry in the 

game, an event that has a too small probability to be considered. The result would be 

that no more mutations in behaviour would be brought about, thus obstructing from 

the beginning the evolutionary process that should lead to the general adoption of a 

convention. 

In this context, it would seem sensible to argue that the smartest agents simply 

agree on the choice of a certain asymmetry as relevant in order to solve their co-

ordination problem. This identification of this asymmetry will become common 

knowledge between their "club", on the basis of their agreement. As the equilibrium is 

mutually beneficial, then the group of smart players will be better off if other players 

join the club. As the process goes on, the club of smart players will extend to the 

whole population. This process would follow the same dynamics as that depicted by 

Sugden, with the peculiar difference that the basis for the common knowledge is now 
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given by an agreement rather than by the prominence of an asymmetry, thus offering a 

sounder basis as a device to generate concordant and mutual expectations and 

fostering a quicker convergence toward the general adoption of a convention. 

3.6.4.C Possession in Property and Reciprocity Conventions 

As a further application of the argument above, I will now give some critical 

remarks about the possibility of emergence of a rule of assigning property rights. The 

relevant asymmetry indicated by Sugden was that of the possession of the thing 

contended. Clearly, the question as to how this allocation of possession has been 

reached is left unanswered. We could imagine that a precedent situation of conflict for 

the possession of things arose in the state of nature, but this situation would share the 

same features of that just analysed in the conflict for the property of things. Therefore, 

we could think of a preliminary hawk-dove game to solve the conflict over possession, 

and then a second stage of the same game for the property of things. But this means 

that the crucial problem of the war in the state of nature is, again, simply shifted 

backwards. 

Alternatively, we could think that there is a somehow universally shared rule to 

assign possession of things, that does not bring about any situation of conflict, upon 

which the property games can be sorted out. But what could such a rule consist of? 

Could it be represented by a concept oi geographical proximity toward the thing object of 

the conflict, as many examples of Sugden's analysis could let us think of? But in this 

case a conflict for the possession of the best and richest area of the territory is likely to 

arise. Perhaps we could think that a somewhat impartial role., that everyone could 

accept with no controversy, could be adopted as a device to solve this problem. But 

this would be antithetical to Sugden's approach: impartiality is in itself a moral 

concept, thus it should be the outcome of a process of evolution, not its starting 

premise. The same sort of argument applies to the reciprocity conventions as set out 

in section 3.2.3 In that case a convention was seen as one of the possible tit-for-tat-

Hke strategies with different periods of punishment. In this case it is even harder to 

perceive a remarkable asymmetry capable of triggering the process of convergence to a 

stable outcome. 



C H A P T E R 4 

T H E E V O L U T I O N O F N O R M S A N D 

I N D I V I D U A L C H O I C E S 

I N T R O D U C T I O N 

Two main critiques of the concept of normative expectations have been put 

forward in Chapter 3. The first refers to their role as self-enforcing devices for 

conventions; in this respect, I have argued that not paying attention to the dynamical 

process that gets a convention established risks basing the entire analysis on ad hoc 

assumptions. The second critique refers to the dynamical account offered by Sugden, 

in which the requirement of some relevant asymmetry in a game appears to beg the 

question of the emergence of conventions, in that it shifts the burden of the 

explanation just one step back. 

In this chapter I would like to focus on the first of these criticisms. The argument 

will be restated by means of a dynamical model in which social norms and individual 

preferences are jointly analysed within a unified framework. I hope that by doing so, 

what I perceive to be the main shortcomings of normative expectations theory, at least 

in the particular specification that I consider, will appear clearly. Such a model will be 

contrasted with an alternative model of individual motivation built along the lines of 

the analysis developed in Chapter 2. 

However, I believe that, along with the substantive contents of the theories to be 

compared, another- and perhaps more fundamental - element of novelty in the present 

chapter is given by the methodological framework that is developed. As stressed in the 

introduction, the final goal is to tackle the two-sided relationship between individual 

behaviour and social norm in a comprehensive framework. In order to do this, we 

need to adopt two basic tools. The first is the multiple-motivations utility function 

developed in Chapter 2, which enable us to study how social norms shape individual 
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motivations. The second is a dynamical analysis that permits to detect how individual 

action modifies aggregate patterns of behaviour, which, in equilibrium, give rise to 

social norms. In order to fulfil this latter requirement, I shall draw on the evolutionary 

approach outlined in section 3.6, whose main assumptions are the bounded rationality 

of individuals, and the process of change of individual actions on the grounds of their 

degree of 'fitness' with respect to the environment. In particular, the 'replicator' 

dynamics implies that individual strategies that have a better fit with the environment 

spread across the population of agents through a process of imitation. 

The evolutionary approach is certainly well suited to study the process of change 

of aggregate patterns of behaviour that shapes social norms. In fact, the assumption of 

bounded rationality can be thought of as deriving from the adoption of a short-term 

perspective, in which, because of time constraints, agents have not yet acquired the 

information necessary for a fully informed choice and the ability to fully decipher the 

environment they are acting in. Since a dynamical approach necessarily adopts a very 

short time-unit, at least for the type of situation we wish to describe, the adoption of a 

boundedly rationality approach seems indeed sensible. This argument in support of 

the evolutionary theory seems in fact to gather consensus amongst many economists, 

even amongst those in favour of the full rationality approach (see e.g. Lucas (1986)). 

For instance, Mailath (1998) states explicitly that the only epistemological account of 

the concept of Nash equilibrium is that relying on the evolutionary paradigm and on 

the process of learning by individuals. 

Hence, a general framework for the dynamical analysis of norms and individual 

behaviour will be developed in the present Chapter, which draws on evolutionary 

game theory instruments on the one hand and the multiple motivations model of 

individual utility on the other. A generalisation of the notion of Psychological Nash 

equilibrium to the present setting will be put forward in section 4.1. This is then 

applied in section 4.2 to the study of the Prisoner's Dilemma for the case in which 

agents have normative expectations. In section 4.3 two 'dynamical' concepts are 

developed, based on two different ways of modelling off-equilibrium beliefs. These are 

then applied to the same setting as before, highlighting what I consider to be some 

shortcomings in the theory of normative expectations. Section 4.4 takes on an 
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alternative model of other-regarding motivations, which are shaped as conditional 

willingness to comply with a shared view of morality. It is shown how this model is 

not subject to the shortcomings of the previous one. 

4 . 1 T H E G E N E R A L I Z A T I O N O F T H E N A S H 

P S Y C H O L O G I C A L E Q U I L I B R I U M T O C O N T I N U U M S 

O F P O P U L A T I O N S 

In the present Chapter I shall take Sugden's model of individual choice put 

forward in section 2.4.1.B as illustrative of the normative expectations theory, 

although some other specifications are possible, such as the rather more complex one 

that Sugden himself has used in other works (1998b). In my view, the former, besides 

being amenable to formal analysis unlike the second, appears capable of capturing the 

main insight of normative expectations. 

Recall from section 2.4.4.B and 2.3.3 that this model fits the general version of a 

utility function divided into a self-interested and an other-regarding motivation 

represented as follows; 

= (2.5) 

The other-regarding motivation is given by the following function, which 

incorporates the resentment hypothesis: 

(2.7, 

The impact ixxnction m(.) expresses the difference between the payoff accrued to 

playery by f s action andy's expected a-priori payoff 

/ » ( ( % . J = [/̂ . ( c r . ; J - (p.; p J (2.6) 

Also, recall that in the presentation of the model I assumed that there were two 

continuums of agents, whose members were drawn at random to enter the game in 

the two different positions, p, and p ̂  represent the vectors of average play for the i-

players andy-players populations, respectively; that is, for a given l—i,f. 

k ) = j" k (4-1) 
(T,eZ, 



where (^,) is the probability of playing the pure strategy SI E 5; according to the 

mixed strategy cr,, and z?(cr;) is the density of players using the mixed strategy (T,, 

which satisfies the condition j&{o'i )do'i = 1; that is, the integral over all the strategies 
<T,e2, 

densities exhausts the Leabesgue-measure of the whole population, which has been 

conventionally set equal to 1. Hence, Uj [p . ,p j ) is the payoff that an /-player gauges a 

y'-player is expecting, given the common knowledge on average plays. Uj (cr,.; p j ) is 

instead the expected payoff accrued to a y-player by the actual play by agent /, i.e. 

(7t. The difference between the two is a measure of the resentment elicited in the i-

player by lowering they'-player's payoff from what expected. 

Since the average plays pi and pj are common knowledge amongst players, I 

assume that individual beliefs are consistent with them; that is, h- = ^{jp. ,Pj)- This 

also permits a simplification of the notation: the comprehensive utility function will 

generally be indicated as a function of average plays, rather than beliefs: 

% (cr; 6) = V;. (o-; , p J) = V;. (o-; p,, ) (4.2) 

Hence, the first argument of V(. ;.) refers to actions, whereas the second refers to 

the average plays on which beliefs are formed. 

The first issue we have to address concerns the set of Nash Psychological 

equilibria of the game. Recall from section 2.3.3 that this consists of two conditions: 

consistency of expectations with equilibrium play, which in the present setting is 

ensured by the just mentioned condition (4.2) and individual optimaUty, which 

amounts to agents not having an incentive to deviate from the prescribed equilibrium 

behaviour. It seems natural to add a further condition, which requires coherence 

between individual and aggregate behaviour; that is, optimal individual behaviour 

should coincide with the average play within the population. If this condition did not 

hold, in fact, every agent would find it optimal to perform a different behaviour than 

the average, which would cause an obvious inconsistency between average and 

individual behaviour. In other words, an average behaviour that did not reflect optimal 

behaviour at the individual level would be likely to be swept out by a process of 



adjustment of players toward optimaHty, which is assumed to be possible, although at 

a relatively slow rate, within an evolutionary setting. 

Taking account of the notation introduced in this section, a Nash Psychological 

equilibrium can be restated as follows: it will be given by a pair of average plays 

{PI' PJ) such that: 

i) 6 = 

ii) f o r e a c h i G I , (T, t h a t s a t i s f i e s V)(CR,;&)< V j ( ( J ; ; ^ J f o r e v e r y E , (4.3) 

is s u c h t h a t (T, = p , 

Notice that the overall set of players is given by the union of the two populations; that 

is, / = /,. u IJ. Hence, subscript /refers to a generic player in either population. 

Condition (i) is based on the account of consistent beliefs introduced in section 2.3.3 

and ensures the coherence of individual beliefs with average behaviour in the 

populations. Condition (ii) ensures that individual behaviour is optimal and that 

average behaviour coincides with individually optimal behaviour. 

4.2 STATIC PSYCHOLOGICAL N A S H E Q U I L I B R I A IN A 

P R I S O N E R ' S DILEMMA 

4.2.J Substitute Strategies 

In applying this model, I shall focus on the following general version of the 

Prisoner's Dilemma, where the limitations that (3>Y>(%>8 ensures the fulfilment of 

the usual properties of the interaction: 

Co-operation 

Defection 

Co-operation Defection 

Y,Y 

Figure 4.1 



For the purpose of the analysis, it will become key whether the quantity (P-y) exceeds 

(OC-S). Let us first assume that 

T] = (y5 — y)—((% — <^)>0 (4.4) 

Making use of a definition put forward in the literature (Fershtman and Weiss (1998)), 

under condition (4.4) individual strategies can be called substitutes, as the 'disincentive' 

to Co-operate is larger when the other party is Co-operating than when she is 

Defecting. In the final part of the section I shall illustrate the contrasting case of 

complementary individual strategies. Let us denote the percentage of co-operators in 

either population withpu Now consider the situation of a generic player i, who knows 

(and knows that it is common knowledge) that the percentage of plays in either 

population is given by the pair [p. ,Pj). First, she has to compute the expected payoff 

for a genericy'-player, on the grounds of the first and second order beliefs consistent 

with the pair [p., Pj). This will be given by the following expression: 

k y , P J ] = (y + )p, f y + ( ^ - - (o; - + or (4.5) 

Consequently, the impact function for player i by playing ex. is: 

k ; p,' Pv ^ + (/? - - p,) 

Notice that the sign of mi only depends on the sign of the expression (<7, — p,). Other-

regarding utility can thus be rewritten as: 

/ k ' . P;) ^ ^ if < p, 

This expression is consistent with the resentment hypothesis as modelled by Sugden 

(1998a), in that implementing a co-operative action with higher probability than the 

average does not provide a higher payoff; the opposite is true when a less co-operative 

action is performed. 

The overall extended utility for agent i is then given by; 

V;. (o-,.; p., p J = (y + a - + (/? - - (a - + o; + , p , ) 

(4.8) 

We now have to work out what is the optimal action for agent /. This can be done by 

differentiating expression (4.8) with respect to(T,, which leads to: 



= {y + a-P-S)pj-{a-5) + A. [{y - S)pj + (^ - a){^ - pj)]lnd(cr. < p.) 

(4.9) 

where 

, \ [l if cr, < Pi 
< p j = j . (4.10) 

[0 otherwise 

The first insight is that it is never optimal for agent / to perform a 'super-erogatory' 

action: if (cr,- — p,.) > 0, then the latter term of the differential is nil, whereas the first 

two are both negative. This of course depends on the way normative expectations are 

shaped, as in particular they do not reward with a positive extra utility actions that 

accrue more utility than expected to the opponent. In other words, only social 

disapproval affects negatively one's overall utility, whereas social approval leaves the 

agent indifferent or is not relevant as far as motivations are concerned. 

Let us then focus on strategies such that (cr,- - p, ) < 0 . By solving equation (4.9), 

the following inequality obtains: 

( 4 . n ) 

where 

' . - % r 

In order for inequality (4.11) to be strategically meaningful, namely, to make pjUt 

between zero and one, we must impose some restrictions on the parameters; in 

particular, we want A/to lie at 'intermediate' levels. In fact, if /I/is too high, then the 

weight attached to other-regarding utility is too high and the individual will always Co-

operate no matter what the other party is doing. If /l/is too low, the agent will never 

Co-operate and will act as a purely self-interested individual. Therefore, A/must satisfy 

the following constraint in order not to have a trivial situation: 



In fact, if Xi did not lie at 'intermediate' levels, then it would make either 

unconditioned Co-operation (when A/is relatively high) or unconditioned Defection 

(when Xi is relatively low) the dominant strategies for the agent. Throughout the 

Chapter, instead, I shall focus on those cases that are strategically more interesting and 

that do not prescribe an unconditioned behaviour to an agent. More precisely, 

conditions (4.13) concern the inclination to resentment oi an individual when failing to live 

up to others' expectations; overall, they state that resentment will be the prevailing 

motivation only in the context that is less costly in terms of self-interest. Since in the 

present context of substitute individual strategies, Co-operation is more costly when the 

other party is Co-operating rather than when she is Defecting, resentment will permit 

Defection when the counterpart is Co-operating, and will impede Defection when the 

other party is Defecting^. 

This explanation should also make it clear the rationale of condition (4.13); under 

the substitute strategies assumption, the probability with which the opponent, on 

average. Co-operates must not be too high in order to spur the Co-operation of agent 

/; in fact, were it too high the individual would start to Defect, as in that case the self-

interested motivation overcomes resentment considerations. Conversely, if the 

opponent Co-operates with a sufficiently low probability, the inclination to resentment 

will trigger a Co-operative behaviour. Obviously, given the symmetry of the game, an 

analogous condition holds fory-players. 

' In fact, the first inequality can be rearranged to yield: A(/?-a) >(«-<?) 

The first term is the loss, due to resentment, of other-regarding utility, whereas the second is the 
benefit in terms of self-regarding utility stemming from a drop in the probability of co-operation, 
provided that the other party is defecting. Therefore, this condition ensures that the resentment cost 
outstrips the self-interested benefit under defection from the other party. Analogous considerations 
hold for the second inequality, which can be so re-expressed; A, (}/ - j ) < (y5 -}/) 

Here, the first term represents the resentment for failing to co-operate and the second the self-

interested gain, provided that the other party is co-operating. 
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Graphical analysis shows that a large number of equilibria is possible. In Figure 4.1,1 

have depicted the best reply functions for two generic players belonging to the i-

population andy-population. Notice that the two threshold levels are not necessarily 

the same, as they could differ for a different value of Xi, i.e. the two populations may 

be different because of the weight attributed to other-regarding utility. Moreover, the 

shape of the function is such that it is never optimal to Co-operate with higher 

probability than the average of the population; that is, the best reply function for 

player / is constrained to Ue below pi. A preliminary condition to find an equilibrium is 

that, as usual, the two best reply functions intersect. However, this is not enough, as 

condition (4ii) also states that individual optimal play must coincide with average play 

in a population. Therefore, none of the three candidates for equilibrium circled in 

Figure 4.2 can be considered equilibria of the game. Instead, outcomes in which the 

population average play is below the threshold level determine an equilibrium for the 

game. Such are the configurations belonging to the set: E, = { ( p , ; p p , <p-,pj< p\. 

Figure 4.3 shows one of such equilibria: 

Point El in Figure 4.3 is a mixed strategy equilibrium, where the probability of 

Co-operation is bounded from above by the two threshold levels. This makes the 

corresponding outcome overall inejficient, in the usual sense in which mutual Defection 

is inefficient in a PD. Moreover, since no agent is required to produce a super-

erogatory action when the other agent is not, a situation that will be analysed below, 

we may qualify this set of outcomes as reciprocal. In fact, the probability of Co-

operation is low because expectations on each other population's Co-operation is low, 

which fails to trigger the resentment mechanism. Hence, such a set can be called an 

inefficient reciprocal type of equilibria. Notice that it also includes as a particular case the 

standard Nash equilibrium of the game (p,. = 0; PJ = o ) . 

Figure 4.4 shows a type of equilibrium where all the agents of a population act 

submissively - namely, they co-operate with high probability - whereas all of the 

others act exploitatively. As the picture shows, all the outcomes such that 

E; = {(p,;Pj): p, = 0 ;p j > p\ are equilibria (of course, symmetrical outcomes are 

equilibria as well). To mark the contrast of this set of equilibria with the other, I shall 



call this type or g;)̂ ;̂/AzAyg, in that one group of individuals is prompted 

to Co-operate by the very fact of others' Defection: on the one hand, resentment-

inclined individuals will feel obliged to live up to /-players expectations, demanding as 

these may be. On the other hand, the very low level of expectations set on /-players in 

relation to their Co-operation, justified by their population's general opportunistic 

behaviour, suffices to avoid the resentment of their opponents. The seemingly 

paradoxical character of this equilibrium lies in that it is sustained on the grounds of 

expectations that, recalling previous definitions, are empiricalhvX not causal\ that is, 

general conformity to the Co-operative norm by /-players is not triggered by 

considerations in terms of self-interest, but from the mere past conformity of 

individuals in that population. We shall expand on this point later on. 

4.2.2 Complementary Strategies 

So far, we have obtained an ineficient reciprocal set of equilibria, characterized by the 

set El, and an one. Under the hypothesis of 

strategies, though, a set of (almost)-efficient equilibria is possible. This holds under the 

following condition: 

(4.14) 

As a result, the previous optimaUty inequality (4.11) is now reversed: 

> 0 « pj > f , (4.15) 

where the threshold value is the same as in expression (4.12). Now, the conditions that 

ensure the feasibility and the non-triviality of (4.15) are as follows: 

The interpretation is the same as that outlined above; only, individual strategies being 

complements determine a reversal of the terms of those inequalities. This third type of 

equilibria is illustrated in Figure 4.5. This set can be given a general representation as 

follows: £'3 = {(p.;p^ \ p. > p.;p. > p.]. The economic intuition is analogous, but 

'opposite in sign' with respect to that given for Ei and E2. 
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The inclination to resentment is now triggered when the other party Co-operates, 

given the smaller opportunity cost borne by the individual in this situation. Therefore, 

each individual has sufficient incentive to Co-operate when the other is co-operating, 

thus bringing about this reciprocal equilibrium. Since the probability of Co-operation is 

now bounded from below, it seems natural to call this an efficient, or almost-efficient, 

equilibrium. In this setting, no equilibrium can be sustained such that agents co-

operate with probability less than p , the only exception being the standard Nash 

equilibrium where both populations always Defect. 

4.3 T H E DYNAMICS OF N O R M A T I V E E X P E C T A T I O N 

4.3.1 How to Interpret the Replicator Dynamics? 

The presence of both a vast number of equilibria, and of different types of 

equilibria in the case of substitute individual strategies makes the question of their 

stability even more interesting than usual. The issue I wish to address is whether such 

equilibria are stable from the dynamical point of view. This requires defining two 

conceptual tools. The first is a plausible model of dynamical evolution of the agents' 

behaviour. The second is a concept of equilibrium, and of stability, in the dynamical 

setting. 

As for the first, I shall adopt the replicator dynamics as a rule of motion of agents' 

behaviour. Given the extensive studies carried out on the properties of replicator 

dynamics, all the pros and cons of its application are well-known (see Weibull (1995); 

Young (1998)) Though, I should at least spend some words on its suitability for the 

case under study. In fact, the application of replicator dynamics to social interactions is 

usually justified on the grounds of the 'parable' of the imitation of most successful agents. 

That is, individuals adopt the strategies used by other agents once they realise that 

these bring about better results than the strategies they are currently using. The 

adjustment to the currentiy more profitable strategies is not immediate, as information 

does not spread instantaneously through the system, and because agents are not always 

able to process that information in the most profitable way. This is why replicator 

dynamics can be considered an aggregate model of evolution responding to the 

behaviour of boundedly rational agents. Behind this general justification for the 
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employment of replicator dynamics, there lie some more specific underpinnings. First, 

better micro-founded accounts of this dynamic process can be offered. Second, other 

processes of evolution can be shown to lead, under some conditions, to the same 

results in the long run. 

The more controversial issue concerning all evolutionary criteria, not merely 

replicator dynamics, regards what is to be understood by 'success'. In many contexts 

this has a clear connotation, e.g. profit, for firms involved in a competitive market. In 

others, however, two inter-related aspects contribute to make this issue rather 

problematic. First, there is the question of identifying the individual notion of success. 

This directly recalls the analysis on reasons to action that I outlined in the previous 

sections, since the more natural definition of success, in a social context, lies in a 

subjective concept like preference satisfaction. Even if this issue is disentangled by opting 

for a subjective account of value, as we did in section 2, however, the relevant 

problem becomes that of how can such a subjective concept of success be taken as a 

reference point in modelling imitation between agents. In other words, it seems 

problematic to argue that an agent will embrace someone else's theory of value 

because its fulfilment brings about greater 'satisfaction'. This is nothing but the issue 

of inter-comparabiHty, or inter-subjectivity, which was raised in Chapter 1. 

To make matters even more complicated in the present context, there is the fact 

that not only does each individual have a subjective account of values, but also one of 

its component is given by resentment on others' expectations, which seems an even 

less tangible element than subjective self-interest. A strategy that some scholars adopt 

is to apply repHcator dynamics to the self-regarding rather than to the other-regarding 

component; that is, individuals' behaviour carrying greater 'material' or 'economic' 

success diffuse more rapidly across the population, unlike the fulfilment of their other-

regarding motivations (Fershtman and Weiss (1998)). This account seems consistent 

with the biological idea of 'success' as 'fitness with respect to the environment', which 

in a social context would find its more direct counterpart in some economic standards. 

However, those scholars' argument seems in some way to beg the question as they 

assume the possibility of recognizing one another's disposition to Co-operate, thus 



indirectly making the socially-rewarded behaviour the most successful one in 'fitness' 

terms. 

Notwithstanding all these caveats, in what follows I will still adopt the replicator 

dynamics as the basic evolutionary mechanism. Besides representing the most 

tractable model to describe the motion of aggregate behaviour, in fact, some of its 

shortcomings set out above can perhaps be better defended. I will not deal with the 

issue of imitation with respect to a subjective account of value, as this is a general 

problem that applies to dynamical criteria based on any idea of learning. Rather, the 

other issue concerning the possibility of imitating behaviour that engender less 

resentment than others seem, perhaps surprisingly, less problematic in that in this case 

an 'objective' criterion to allow comparison between agents, that is, resentment, does 

exist. This is at least the position taken by Sugden when he advocates a 'naturalistic' 

account of moral theorizing and argues that resentment is a basic motivational force 

of human beings. 

The same idea can be restated in somewhat different terms by arguing that 'social 

status' is a better (more objectively) definable characteristic than individual success, as 

it is generally conceived as being related to an inter-subjective source of value. 

Accordingly, general esteem is accorded to behaviours considered socially virtuous, 

and these spread through the population by means of emulation. 

Another, apparently more technical, issue concerns the use of mixed strategies at 

the individual level, as I assumed in the previous analysis, despite most works have 

been carried out under the assumption of agents performing only pure strategy. As 

will be immediately clear, this latter choice makes the analysis easier under many 

respects. However, as highlighted by Fudenberg and Levine (1998), this is not a 

neutral choice as dynamics based on pure strategy seem to have a 'stabilising' effect in 

some cases with respect to a mixed strategy dynamical mechanism. In what follows I 

will still put forward a basic definition allowing for agents using mixed strategies, thus 

making the analysis comparable to that carried out in the static context. I apply a 

qualitative investigation of the properties of the equilibria in the rest of the section. 



4.3.2 Deviations with Steady State-Consistent Beliefs: The GPS 

Replicator Steady State 

The original notion of Nash Psychological equilibrium presented by GPS (1989) 

only holds in a static context. Besides their basic definition (reproduced in section 

2.3.3), they also put forward some refinements of this concept with the purpose of 

carrying over notions such as that of (trembling-hand)perfect equilibria to the new setting. 

The key characteristic of this type of refinement is that equilibrium strategies are 

slightly perturbed, thus allowing for any other strategies to be played with an arbitrary 

small probability (Myerson (1991)). A static equilibrium is then said to be trembling-hand 

perfect it is still an equilibrium for all the 'perturbed' games as the perturbation 

becomes increasingly small. One can then interpret such a concept as making the 

equilibrium robust to small changes in the related strategy, where such changes, in some 

sense, 'converge' to it; hence, some unsophisticated conception of dynamical stability 

can be said to be embedded in this concept^. Therefore, it is possible to start from 

here in order to develop a notion of stability in a dynamical setting. 

In the Nash Psychological equilibrium, the main characteristic of these refinements 

is that 'off-equilibrium' beliefs are required to be coherent with the equilibrium 

strategy. That is, even on off-equilibrium paths it is common knowledge that average 

play is consistent with that played under the GPS Nash equilibrium. In fact, once this 

notion is carried over to the present dynamical setting, its rationale is that what is 

being tested is whether the behaviour of players whose l^eabesgue-measure is negligible 

with respect to the whole population, will converge or not, once a set of players whose 

Leabesgue measure is equal to 1 - namely, to the measure of the entire set - are 

actually playing the static equilibrium strategy. Only in this case would it be plausible to 

assume common knowledge of the would-be equilibrium strategies when analysing the 

situation off the equilibrium. In other words, this notion of dynamical equilibrium 

investigates the robustness of the equilibrium as changes by very 'few' mutants within 

^ In reality, what still makes this notion a static one is that the perturbed games are at any rate 
considered in isolation from each other; that is, even if any equilibria o f a 'succession' held separately 
from each other, it sdll would not imply that there was a 'tendency' for the play to become 'attracted' 
by the equilibrium play. One could conclude that in this case there exist an analogous relation to that 
between evolutionary stable strategies and stable steady states of a replicator dynamics. 



the population occur, while the bulk of the population stick to the 'candidate-to-

equilibrium' strategy. In the next section, I shall discuss a stronger notion of stability, 

where deviations by sub-sets of the population that have positive measure are allowed. 

Since we are dealing with mixed strategies, the replicator equation needs some 

amendments with respect to its standard version. Recalling notation introduced in 

section 4.1.1, its application to each density yields: 

7^(7J 

where V is the average payoff obtained in population /: 

if, = (4.18) 

£T 

Notice that equation (4.17) and (4.18) leave unaltered the overall measure of the 

population over time. If one wanted to calculate the change in the play of a pure 

strategy, then, one should keep track of the changes in every density: 

p(%)= 0L19) 

A GPS replicator steady state can then be defined as a vector such that 

(i) Pi is a solution to the system p{si) = 0 

(ii) In all equations (4.19) - (4.21): V) [a, ;b, ) = V) (cr,; fi{pi)) (4.20) 

Condition (4.20 i) is the standard notion required for a steady state. Condition (4.20 ii) 

holds that beliefs are consistent with p, itself However, in the two-strategy case with 

which I shall be dealing with in the following sections, it is easier to look for the 

solution to the system of differential equations (4.17) instead of that formed by (4.19): 

(i') Pi is a solution to the system j = 0 for any (7, G Z, (4.21) 

In fact, this is a more restrictive condition than the previous one. It requires that in 

equilibrium there is no tendency for any mixed strategy to change its frequency, as 

they all fare the same as the average play given by p,. 

That players have no incentive to change their mixed strategies does not 

necessarily imply that the associated steady state is stable; indeed, stability requires the 
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tendency of the system to converge on - or not to move far away from - the steady 

state position, after some variables have been perturbed. This usually straightforward 

notion here requires some qualifications as we have two types of 'variables' that are 

qualitatively different: strategies and beliefs. In other words, we need a condition 

telling us how beliefs are shaped off-equilibrium. The answer that seems in line with GPS 

original paper is possibly the simplest one: beliefs are consistent with the steady state 

average play. No argument, other than analytical simplicity, is offered in GPS to 

underpin this hypothesis. As suggested earlier, this specification is coherent with the 

idea that deviations from the steady state equilibrium are performed by a set of agents 

whose Lebeasgue-measure is zero. 

Rather than considering the mathematical notion of local stability of a steady state 

based on the theory of linear systems of differential equations, I will find it easier, and 

also more appealing from the intuitive point of view, to deal with the following 

analytical notion, especially in the two-strategy case, to which the following condition 

refers: 

A GPS replicator steady state p, is Uapunov-stahk if, besides satisfying (4.21) and 

(4.20 ii), it also fulfils the following condition^: 

3 0)>Q s.t. V 0"; E |o-; - p, I < G) )}<0 (4.22) 

Notice that the first term of the last inequality is that determining the growth rate in 

the frequency of a strategy (7/. Therefore, this condition implies that strategies above Pi 

are characterised by payoffs no more than the average, so that the relative frequency 

will not increase over time, and vice versa. Overall, then, frequencies are such that they 

will not diverge with respect to the steady state frequency Pi. In particular, the fact that 

the main inequality of (4.22) can also be satisfied with equality means that it suffices 

that the system is not led awaj from the steady state, but it cannot guarantee that the 

system comes closer to it either. This is why I have labelled the previous concept 

'Liapunov' stability, as such a concept indeed only requires the system not to 'go away' 

from the steady state (see Hirsch and Smale (1974)). 

^ The generalisation of this condition for the n-strategy case would be as follows: 

3 w > 0 s.t. a,e\a, - p,\<co ,V ^ =1..H, ) - y ( p j } < 0 



If instead we wanted to add the strongest condition that the system does converge 

toward the steady state, then the main condition of (4.22) should hold with strict 

inequality. In this case, I shall talk of /kea/ 

A GPS replicator steady state p, is said to be if, besides 

satisfying (4.21) and (4.20ii), it also fulfils the following condition^: 

3 CO >0 s.t. V 0", E |(7, - p;I < m )-y{Pi)} < 0 (4.23) 

Now, strategies above p, are characterised by payoffs strictly greater than the average, 

so that the relative frequency will decrease over time, and mce versa. Overall, then, 

frequencies are such that they will indeed converge to the steady state frequency p,. 

Obviously, local asymptotic stability implies Liapunov stability. Global asymptotical 

stability would hold when the basin of attraction of a steady state coincides with the 

whole region on which variables exist; that is there would exist only one local stable 

steady state. However, we shall not make use of this concept in the remainder of the 

Chapter. In the following sections, though, we shall indeed observe that the distinction 

between and stability is a key one for out analysis. 

4.3.3 GPS stable steady states in the Prisoner's Dilemma with 

Normative Expectations 

In what follows, I illustrate how the concept of GPS stable steady state can be 

used to test whether the first type of solutions reported in section 4.2.1, i.e. inefficient 

equilibria in the substitute strategy case, can be GPS replicator stable steady states. 

Notice that such a static equilibrium is certainly a trivial solution to the system (4.21). 

What needs to be checked is whether this steady state is stable. In order to do this, we 

first have to compute the average payoff of the population, which is made easier by 

the assumption that beliefs are consistent with the steady state strategy. The payoff of 

a generic /-player who is playing that equilibrium strategy is thus Vj (p,; p,, p j ) . 

Therefore, the average player in population i will not experience any resentment, as 

her behaviour coincides with that of the bulk of the population: m-(p,; p, , p^) —0. 

4 The generalisation of this condition for the n-dimension case would be as follows: 

3 « y > 0 s.t. V cr, e |(T, - II<® , V A = l..n, <Q 



Hence, her comprehensive payoff boils down to her material payoff, which is just 

symmetric to expression (4.5) above. 

As for payoffs from 'deviant' behaviour, this, once again, varies in relation with 

whether we consider strategies 'above' or 'below' the average play level. Consider first 

the case of Oi> p , . Here, the analysis is made easier by the shape of the resentment 

function: since super-erogatory actions are not rewarded with greater social approval, 

then the agent cannot gain any extra other-regarding utility from this type of action, 

thus the comparison between average payoff depends only upon the material 

component. But clearly the deviant agent gains an inferior payoff than the average, 

since Defection is the dominant strategy of the stage game. As a consequence, the 

density of any mixed strategy above the equilibrium level p. is bound to decrease. 

SUghtiy more complex is the case of (%< p., as now other-regarding utility does enter 

into play. However, the computation of comprehensive utility for the deviant agent in 

this case, shows that the sign of derivative (4.9) is determined by condition (4.4), 

which was the same underlying the static equilibrium concept. This implies that for all 

(7i< Pj their frequency of play between deviant players is bound to increase (decrease) 

provided that pj< Pj. But this is indeed the case in regions surrounding the 

equilibrium, by construction of equilibria of type H/. 

Figure 4.6 shows the phase diagram of this case, drawn on the grounds of the 

foregoing analysis. Notice that the directions of the arrows signal the tendency of 

change of strategies within the sub-population of deviant agents. The result is clearly 

the /oca/ stability of the steady state coinciding with the static GPS equilibrium. The 

intuition is that there exists a tendency for deviant players to conform to the general 

behaviour of the majority of the population. Co-operating with higher probability than 

average is clearly inefficient as no gain is reaped. But also playing Defection with 

higher probability than average is not optimal, as the resentment induced in other-

regarding utility outstrips the gain in material utility. Therefore, deviant behaviour will 

converge to average behaviour. 
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Figure 4.6 

Pi Pj Pi 1 

Figure 4.7 
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It is worth noticing that the condition determining the local stability of this steady 

state is the same as that which ensures that this is a Nash Psychological equilibrium of 

the game. This is not surprising, as the coherence between individual and average 

behaviour that we had imposed for the static concept of equilibrium (4.3) is clearly 

reminiscent of a dynamic notion of convergence. Moreover, the relationship between 

static Nash Psychological equilibria and stable GPS replicator steady states seems 

analogous to that between Nash equilibria and stable replicator steady states (see 

Weibull (1995); Fudenberg and Levine (1998)). In fact, since expectations are bound 

to be consistent with the equilibrium, the other-regarding component of utility will not 

be relevant in the comparisons between the payoffs, so that these can be carried out in 

terms of standard self-regarding utility functions. Though this appears a general result, 

a formal proof will not be provided here. 

4.3.4 Deviations with Off-Equilibrium-Consistent Beliefs: The 

VK Replicator Steady State 

The dynamic notion of stable dynamical equilibrium put forward in the previous 

section was based on the idea that deviant agents have beliefs consistent with the 

strategies played in the static equilibrium. This is tantamount to assuming that, 

whereas some deviant agents are performing a different behaviour from that carried 

out in equilibrium, the bulk of the population is already performing the steady state 

behaviour and this is common knowledge to deviants as well. There seems to be some 

ground to argue that such a concept of dynamical equilibrium actually requires too little, 

in that only the tendency of some negligible-size cohorts of agents to converge to the 

equilibrium is investigated, neglecting the question of whether there is the tendency 

for the whole population to converge, at least when starting within a suitably defined 

neighbourhood of the equilibrium. In other words, the GPS replicator steady state 

only studies the stability with respect to mutations by 0-measure sub-sets of agents, but 

it does not deal with mutations of sets of agents with positive measure, thus falling 

short of some of the properties that a dynamical concept would be required to fulfil. 

These considerations echo those put forward by Van Kolpin with regard to the 

original paper of GPS (Van Kolpin (1992)). In fact, some of the refinements put 



forward by GPS, such as those of trembling-hand perfect equilibria, though not still 

dynamical in a strict sense, imply the study of optimal behaviour outside the 

equilibrium. Then, so Van Kolpin argues, beliefs should be designed to be consistent 

with the actual average play, rather than assuming consistency with the would-be 

equilibrium. This makes the analysis of behaviour probably more complicated, but 

surely more coherent with its own premises. 

Building on these considerations, I shall propose a refinement of the previous 

concept of GPS stable steady state, which allows for the fact of significant deviations 

from the steady state behaviour, and beliefs that are built consistently with such 

deviations. On more practical grounds, this approach implies studying the rule of 

motion of deviant strategy when the average play differs f rom the steady state, and 

beliefs are consistent with such averages. Moreover, a similar distinction to that 

between stability in the Liapunov sense and in the local asymptotic sense that was put 

forward in relation to the GPS steady state, will also be proposed here. 

A VK replicator steady state p, is stable in the sense ofhiapunopii, besides satisfying 

(4.21) and (4.20ii), it also fulfils the following condition; 

3 co>0 s.t. y a, G\a, - p,\<(jo andy p, &\p, - p\<(jo , 
_ I ' HUM) 

, )-y (P; )} ((7; - ^ ^ 

Notice that this condition applies to the two-strategy case^. The main difference with 

respect to (4.22) is that the beliefs of deviant agents are now consistent with some 

average play p, lying in a neighbourhood of the steady state p, , rather than being 

coherent with p, itself as in the GPS case. Local asymptotic stability requires the main 

inequality to hold strictly: 

A VK replicator steady state p, is if̂  besides satisfying 

(4.21) and (4.20ii), it also fulfils the following condition: 

3 (O>0 s.t. \l a,e\G, - p,\<(X) and\/p,e\p, - p,\<ci), 

)-y (p,)} ((7; - p, f , ) < 0 

5 The generalisation of this condition for the n-strategy case would be as follows: 

3G)>0 s.t. V ( T , e | ( 7 , = 



Applying this concept to the analysis of the Prisoner's Dilemma seen in the 

previous section does imply a substantial difference, as Figure 4.6 shows. In fact, the 

same reasoning developed to analyse the previous case, now implies that the system 

will tend to gravitate around the average play p, = (p., p j ) , provided that 

Pi < Pi, I = i,j . In other words, there is no tendency for the system to move away 

from the current position and reach the 'designated' steady state {pi, Pj)- At the light 

of the definitions of stability just put forward, we can conclude that (p,., Pj) is stable in 

the Uapunov sense, but not in the local asymptotical sense: given a steady state, the 

system will not depart away from a neighbourhood of the steady state, but it will not 

converge toward it either. 

The reason for this result is that every sub-set of deviant agents will find it 

convenient to abide by what the bulk of the population is already doing: those who are 

Co-operating with higher probability than the average do not gain any reward for this, 

thus they will find it worthwhile to decrease their level of Co-operation; those who 

Co-operate with smaller probability than the average, provided that they'-player 

population is expected to perform a not too high amount of Co-operation that elicits 

Co-operation to an /-player, will experience resentment for causing a loss in utility to 

the opponent with respect to what expected, and this will outstrip the gain in material 

utility. Then, they will be prompted to increase their probability of Co-operation. 

Therefore, although the VK criterion does not rule out steady states as unstable, it 

qualifies their stability as a Liapunov one, thus it implies that the system will lack a 

tendency to move away from its current position. This appears to be a general 

characteristic of this version of the normative expectations theory, which also carries 

over to the other types of equilibria that we have found, i.e. anti-reciprocal, or exploitative, 

and ones. 

In my view, this poses a serious threat to normative expectation theory, at least in 

the particular version we are studying. The reason is that such a theory does not seem 

capable of offering a dynamical account of how social norms can have emerged, 

leading to the conclusion that if the social norm was not already established, the 

system would have not tended to bring it about. This is suggestive of the lack of 



incentives at the individual level to drive the system toward the emergence of social 

norms different from those already into place. It only stresses the existence of 

incentives to uphold a norm once this is in place, but it does not provide an account of 

how and why this norm has emerged. In this sense, in my view, it leaves unexplained 

most of what needs to be explained. Suppose, for instance, we wanted to offer an 

account of norms requiring Co-operation with probability (nearly equal to) one by 

(nearly) all members of the community. As a matter of fact, there would be no 

justification within this theory for this norm unless it was already established. The 

intuition of why this is so is very simple: since super-erogatory behaviour is not 

rewarded, no agent will have incentive to co-operate more frequently than what is 

currently the average behaviour, thus the system cannot progress towards universal 

Co-operation. 

To be sure, assuming that the norm was already in place for historic reasons would 

simply beg the question, since it would merely shift the explanation one step 

backward. The problem would then become how to make clear which elements in the 

past have led to the establishment of the norm. It should be noticed that there is a 

clear difference with respect to evolutionary theory on this point. The latter does rely 

on history to explain the emergence of an outcome, but it is capable of making, at least 

in principle, testable predictions on this point. In fact, when saying that the final 

outcome depends on where the system was situated at the beginning of 'history', the 

evolutionary theorist makes a claim verifiable on empirical grounds, which can be 

contradicted by factual evidence. For instance, one could put forward the prediction 

that if a society started from a point belonging to a certain basin of attraction of a 

steady state, then the system would be bound to converge to the related steady state. 

In the present model this is not possible, or it is possible only to a very limited 

extent, since the model shows a peculiar tendency for all agents to conform to the 

current average behaviour. Such a propensity is clearly consistent with the 

considerations put forward in section 3.5 about the 'conformative' character of 

normative expectations: these act as a powerful tool to attract agents to imitate other 

agents, and this aspect leads to the absence of proper 'evolution' in the present setting. 

The underlying reason for this is the 'empirical' nature of such expectations, which are 



only related to past history but not to some 'causal' justification of the current 

situation, as argued in section 3.5.2. The result is that no clear-cut prediction is 

possible in this model, as the system will not evolve away from its current position, 

provided that it is situated in a region defining static equilibria, i.e. those associated 

with the sets Ei, E2 and E3 in the above sections. With the model of the next section I 

hope to be able to show how a different account of individual motivations can help to 

overcome some of these shortcomings. 

4.4 O T H E R - R E G A R D I N G M O T I V A T I O N S G R O U N D E D ON 

A SHARED VIEW OF MORALITY 

4.4.1 The Relationship Between Normative Expectations and 

The Moral Point of View 

In the foregoing section I have illustrated some aspects of normative expectations 

theory. The purpose of that analysis was twofold: one was mainly methodological, and 

consisted of underpinning a dynamical analysis of how norms get established in a 

society. On the other hand, I wanted to make clear some unsatisfactory features that, 

in my view, characterise that theory. In particular, my criticism relied on the distinction 

between 'causal' and 'empirical' expectations put forward in section 3.5, and was based 

on the idea that only the former type of expectation can have an effective motivational 

force for individuals. In this section I would like to contrast the results previously 

obtained with those that would be reached if individual behaviour followed the model 

of conditional compliance with morality that has been developed in section 2.5. In this 

section I will expand on the relationship between the two approaches, and try to 

clarify possible criticism in the application of the latter model. 

The first criticism is that my model, by taking for granted a notion of morality, 

fails to comply with the 'reductionist' approach that characterises most of the 

contributions in the literature on social norms (Sugden (1998a); Binmore (1998)). 

Simply stated, the reductionist approach aims to ground morality on some naturalistic 

feature of reality. On Sugden's view, being willing to avoid the resentment of other 

members of a community can be thought of as a general characteristic of human 



behaviour, and thus an account of morality grounded on this idea can be said to satisfy 

the reductionist claim. Binmore's account of morality can also be said to lie within this 

realm, since it emphasises how morality ultimately stems f rom individual behaviour, 

where individuals are depicted as boundedly rational agents who slowly adjust to 

locally optimal behaviour. Therefore, so the argument would go, by supposing that 

some ideas of morality is already established, I would fail to account for it in terms of 

some 'naturalistic' features of individual human behaviour. Rather than accounting/or 

morality in terms of its naturalistic, or evolutionistic, features, I would morality to 

study its motivational force on individuals and its impact on social outcomes by means 

of the aggregation of the corresponding individual actions. 

However, I believe that the structure of my argument does not substantially differ 

from that of theorists in the naturalistic tradition. What will be relevant in my account, 

in fact, is not so much which type of notion of morality is established, but that agents 

perceive the compliance with it as a relevant prompt to action in their system of 

motivations. In other words, the willingness to avoid the breaching of some shared 

notion of morality, whatever this may be, may be deemed as a 'natural' characteristic 

of human motivations in the same way as the willingness to avoid others' resentment. 

That is, both can be seen as inborn traits of human beings' behaviour, so that even my 

account could be thought of as consistent with a naturalistic approach. In other words, 

the real difference between the approach of Sugden and Binmore and that pursued 

here is that the present one opens up the possibility of motivations that respond to 

social or group characteristics rather than purely individual characteristics. It is the fact 

that individuals are concerned with some notion of public interest rather than 

individual resentment that is distinctive, but this social aspect of human beings can 

certainly be viewed as 'natural'. 

Moreover, the resentment hypothesis and the conditional compliance with 

morality hypothesis, rather than being conflicting accounts of individual behaviour, are 

probably best seen as complementary to each other. In particular, let me suppose that 

morality is associated with some clear-cut ideas of a public interest. Then, the 

willingness to comply with it may well be seen as accompanied and strengthened by 

the resentment that people would experience when failing to comply with it. For it is 
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easy to envisage that an individual disrupting what is commonly viewed as public 

interest would trigger the resentment of other members of the community, so that the 

compliance with norms embodying some notions of public interest would come to be 

associated with normative expectations. Public interest may instead offer the 'causal' 

feature that is necessary to make resentment an effective prompt to action. Hence, 

individuals would attach a disutility to the perception of having gone against the 

normative expectations of the community, but only insofar as they perceive that by 

doing so they are violating the public interest. In other words, according to the model 

of this section, normative expectations come to have a binding role on individual 

reasons to action when there exists some notion of public interest that justifies 

conformity with those expectations. 

However, although resentment is likely to accompany the breaching of a norm 

embodying public interest, one should note that this relationship is an ancillary one. 

That is, the motivation to abide by the public interest is independent from the 

normative expectations that may come with it. This is evident if one thinks at the 

numerous cases in which people act in accordance with some clearly recognisable 

ideas of public interest even when there are no expectations of any kind on them to do 

so. Collective action groups such as environmentalists, or civil/human rights activists, 

or campaigners for political issues are all clear examples of this. Although clearly there 

is no normative expectations on them from the society they live in, they are motivated 

to act in the way they act by the belief that their action endorses some ideas of public 

interest. 

In the following section I will employ the particular notion of morality employed 

in section 2.6, i.e. the Nash social welfare function. This can be taken as a 

representation of a contractarian account of justice, whose properties seem to satisfy 

the requirements of impersonality depicted in section 1.4. In the conclusive section of 

this chapter I will also expand on the results that the adoption of different particular 

conceptions of the public interest would have caused. 
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4.4.2 Specification of the Model for a Continuum of 

Populations 

The model of individual choice developed in section 2.5 was initially set up to fit 

with a genetic two-person relationship. Consequently, we now need to adapt it to the 

evolutionary setting in which the present analysis is being conducted. In particular, we 

have to take into account two different aspects. The first concerns the consideration 

of a 'continuum' of agents, where the measure of each agent is negligible with respect 

to that of the entire population. The second relates to the presence of two distinct 

populations of agents, whose members are drawn at random and matched to play a 

stage game. Both aspects will be dealt with by developing the approach previously 

developed in this Chapter. In particular, the agent will consider the average behaviour in 

either population as the relevant quantity against which to gauge hers and her 

opponent's expected degree of compliance to the normative principle. In particular, it 

is assumed, as before, that beliefs of first and second order are such 

average plays. 

The model developed in section 2.5.3 was grounded on the idea that the agent 

estimates her own and her opponent's compliance with the shared normative 

principle, given her first and second order expectations on each other behaviour. Let 

us consider how this idea adapts to this new framework. First the agent's own 

estimated compliance with the normative principle, given her first order belief on her 

opponent's behaviour, is given by the following expression: 

Recall from above notation that represents the first order belief consistent 

pj. i.e. the /-player attaches probability one to the fact that her opponent will follow the 

mixed strategy associated withpj. As in section 2.5.2, argmaxr(<7,., and 

Thatis, represent, respectively, 
z, 

the maximum and the minimum value that the normative function can assume, given 

fs first order belief on player f s behaviour. Therefore, if [pj) is obtained, then 



agent i is maximising the normative function given her first order belief on playery's 

behaviour. Conversely, if T'̂ "^ip]") obtains, then the /-player is minimising the 

normative function. T{o-,b]^ is instead the value of the normative function 

corresponding to /'s actual choice (%. In the remainder of the chapter, I shall express 

(4.27) as a direct function ofpj, thus omitting the operator P of consistency in beliefs. 

The interpretation of (4.26) is the same as that given in 2.5.2: it is an index varying 

from —1 to 0, which is higher the closer /-player's action is to the maximisation of the 

normative function T. 

The expected compliance of player j to the normative criterion can be derived 

along the same lines. In particular, the /-player will take into account her second order 

beliefs, which are consistent with the average play of her own population, rather than on her 

own behaviour. In fact, the /-player is aware that her opponent will base his 

expectations on the average play of the population from which / is randomly drawn to 

play, rather than on f s actual behaviour. Therefore, the expected compliance ofy'to 

the normative principle will be as follows: 

where (p,) = a r g m a x , ( T y ) and = argminr(p,.,cr^.) represent 
z, 

respectively the expected value that the normative function takes when a generic j-

player maximises or minimises it, given the second order belief of player /. In other 

words, those functions indicate the maximum and minimum values that a j -player can 

attribute to the normative function, given the belief he has about an /-player action, as 

computed by / herself. Alike the twin functions (4.24), a value of (4.27) equal to 0 (-1) 

indicates that ay'-player is expected by i to comply with the normative function at its 

maximum (minimum) degree. Notice that such a function is independent from fs own 

action, as all the relevant beliefs are based on the average behaviour of any population. 

The comprehensive utility function can thus be introduced: 

k ; f , . P y ) = k , .p J + ^ | i + 7 / (p;: P/ ) f i + k ; p J ] (4 zs) 



The intuition is the same as that provided in Chapter 2: overall utiHty is given by the 

sum of material and other-regarding utility, with X acting as a weight on the two 

sources of utility. In the second component, the opponent's esteemed compliance 

with the normative criterion still acts as a 'marginal incentive' for one's own 

compliance, but, given the new setting, this time this is independent on fs own action. 

4.4.3 The Nash Social Welfare Function 

The properties of the Nash social welfare function as a normative criterion have 

already been emphasised by many authors (see Harsanyi (1977); Brock (1979)), and it 

is well known that it can be held to represent a contractarian account of social justice. 

One of the main characteristics of the Nash welfare function is its dependence on the 

status quo of the bargaining process. Since in many social situations it is not thoroughly 

clear where this should be located, its choice represents a relevant issue^. In the 

present section, I will assume that the status quo is given by the standard Nash 

solution of the game, i.e. the outcome in which all agents defect As we shall observe, 

this is a key determinant of the results we shall obtain. However, the utilitarian case in 

the following section could be seen as a version of the Nash function under a different 

choice of the status quo from the one made here. Finally, as well as in earlier analysis, I 

will focus on intermediate values of X such that no action is strategically dominant for 

each player. 

Recalling the expression of the Nash social welfare function given in equation 

(2.19), which in the remainder of this section will be denoted as N((7i,0/), the matrix of 

the 'ideal game' is as follows: 

Co-operation Defection 

Co-operation 

Defection 0 

Figure 4.8 

111 fact, one of the main distinctive features of theories of distributive justice lies in how the status 
quo is determined: for different accounts of the status quo, see Buchanan (1975), Nozick (1975), 
Gauthier (1986), and, of course, Rawls (1971). 



What is apparent is that mutual Co-operation is the outcome maximising the 

normative criterion. What is perhaps less obvious is that the two outcomes in which 

one player Co-operates as the other Defects receive an even lower evaluation than that 

of mutual Defection. The reason for this hinges upon the choice of the status quo that 

has been made: since the player who Co-operates receives a lower material payoff than 

would otherwise be gained in the status quo, then the Nash criterion assigns a negative 

evaluation to this outcome. The underlying reason for this result is related to the 

feature of the contractarian criterion as guaranteeing the respect of some minimal 

'rights' to the agents involved in the interaction. In the present case, such rights are 

represented by means of the payoff that the player gains in the status quo. In other 

words, according to a contractarian point of view, a payoff going below the status quo 

level can be interpreted as a violation of some fundamental rights of the player, which 

explains the negative value assigned to this outcome by the normative criterion. For 

the same reasons, the Nash criterion assigns an evaluation of zero to the case of 

mutual defection. 

4.4.4 Equilibria in a Prisoner's Dilemma 

First, let us deal with static equilibria, i.e. those fulfilling (4.3). It is easy to show 

how the outcomes associated with Co-operation with probability one by either 

population and Defection with probability one in either population are both equilibria, 

of the game. Let us look at the agent's own degree of compliance with the normative 

criterion N((Ti,q}), given expectations consistent with the average playpj in the other 

population. The main point of this analysis is that the action that satisfies the 

normative criterion to the largest extent changes depending on whether pjvs> above or 

below a certain threshold level. The reason is that if they'-player is expected to Co-

operate with relatively high probability, then Co-operation is the action maximising 

N(Gi,Gj) under this expectation. This is clear if one considers that mutual Co-operation 

is the Pareto-efficient outcome of this game. However, if the opponent is expected to 

Co-operate with relatively low probability, then Co-operating would make an 

'exploitative' equilibrium in which the /-player Co-operates and they-player Defects 
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very likely. As suggested above, this is the outcome that receives the worst evaluation 

from the standpoint of the normative criterion, the reason being that such an outcome 

is contrary to the main tenets of a contractarian criterion that some basic individual 

rights should be preserved from the status quo level, or, in other words, that 

contractarianism awards those allocations that mutually advantage the parties of the 

'contract'. As a result, the /-player should now see Defection as the action best 

fulfilling In formal terms: 

/ \ fC ifp:>p 
ZLTgiTiax j (4.29) 

z, D otherwise 

where 

(4.30) 
— + 2(0^—S^[jB—a) 

Notice that such a threshold level has not been indexed, because, given the symmetry 

of the game, the same threshold would apply to the /-player population with respect to 

they-player's decisions. 

I believe two properties of this result are worth emphasising. First, although the 

general criterion of normative assessment is fixed in advance, its practical implications 

are variable over time, both in the sense that the practical motivational force that 

norms have on individuals depends on the general degree of compliance with it, but 

also, more importantly, in the sense that there could be 'moral regime switches' when 

average behaviour goes through this threshold in one or in the other direction. 

Second, the analysis emphasises the different perspective that an agent should take 

when assessing the situation from her own standpoint and f rom the normative 

standpoint. In fact, in the 'exploitative' case, it is the exploited agent who, as well as the 

other, attaches a negative value to the normative function. In other words, it is the 

very agent who is performing a self-sacrificing action, which actually brings about 

extra benefit to her counterpart at the expense of her own utility, who 'ought' to 

comprehend the negative evaluation of this action from the normative point of view. 

In this sense, the normative criterion acts as a safeguard for the very agents who are 

being exploited, 
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Let us now analyse the implications of the existence of such a threshold on the 

type of feasible equilibria in the static point of view. First, let us check whether the 

outcome in which all agents Co-operate, or Co-operate with high probability, can be 

sustained as a Nash Psychological equilibrium of the game. The answer is indeed 

positive. First, let us suppose that p^ >p, so that the best action in terms of the 

normative criterion is to Co-operate, which of course pulls in opposite direction than 

the self-interested action, which would be to Defect. On the grounds of what probably 

is by now a customary analysis, the final decision of the agent crucially hinges upon 

her value of X. If this is sufficiently large, than the overall best strategy for the 

individual is indeed to Co-operate. In particular, the agent's own compliance to 

N((Ji,(7j) boils down to the following simple expression^; 

This tells us that if an i-player wants to maximise her compliance with N((7i,(7j), 

provided that the percentage ofy-players who Co-operate exceeds the threshold, then 

she has to Co-operate as well. Now we have to evaluate the esteemed compliance for a 

genericy-player with the normative criterion. As pointed out above, this is computed 

in terms of the expected average compliance to N((T,-,0}) of the /-players population. Let 

us suppose that >p . Then, ay-player would have the same attitude toward the 

judgement of the action that best adheres with N((7i,Oj) as that illustrated above for an 

/-player. That is, he would associate the best action in terms of the normative criterion 

with Co-operating, and the worst to Defecting. Therefore, the esteemed compliance of 

ay'-player from the point of view of an i-player is given by the following expression, 

which is symmetric to (4.31): 

k } k I ^ f ) ) = -( l - ) (4.32) 

As a result, the comprehensive utility function takes on the following expression: 

% k ; , P y ) = k , ) + ( 4 33) 

The fact that the exact magnitude of the values of (py) and [ p j ) do not appear in this 

expression depends on the presence of only two pure strategies in the agent's actions set. If the 
number of pure strategies was greater than two, then these values could not be simplifies, and in 
general a more complex expression would obtain. 



As usual, the final result depends on the constellation of parameters that is chosen. 

However, a few conditions need to be analysed, and they turn out to be quite intuitive. 

First, let us suppose that: 

(4.34) 

The meaning for this is quite straightforward: represents the opportunity cost, in 

terms of material utility, of not Defecting when the counterpart is Co-operating with 

probability one. Thus, (4.34) requires the marginal benefit of other-regarding utility to 

be greater than the material opportunity cost of performing the action maximising the 

normative criterion. 

Under this condition, it is then straightforward to show that Co-operate is the best 

action for the /-player in terms of her comprehensive utility. In fact, differentiating 

(4.33) with respect to O), one finds that an /-player best reply function is as follows: 

C (fPy > P 

argmaxy(o',.;p(,pJ=. 
Xi 

(43^ 

D otherwise 

where: 

rv — S 
P = ^ (4.36) 

A-r/ 

Let us assume thatpj is relatively high, so that it outstrips both the relevant thresholds: 

namely, Pj> max{p, p}; then, we can be sure that both the relevant conditions in 

terms ofy-player's behaviour are fulfilled, thus ensuring that Co-operation is the best 

strategy for a generic /-player. 

Let us now assume that a symmetric condition to that o n p j held for /-players as 

well. That is: 

fi; j%)r Z = i\/ (4.37) 

Given the symmetry of the game, under symmetric conditions on /-player' behaviour, 

Co-operation will be the best strategy for ay'-player as well. Therefore, the outcome in 

which (p. = 1, p • = l) - namely, the outcome in which players in either population Co-

operate with probability one — is a Nash Psychological equilibrium of the game. 
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The intuition for this result is also quite clear: provided that other-regarding utility 

gives the agent sufficient motivational force within comprehensive utility, which is 

ensured by condition (4.34), then a deviation from the situation in which all players of 

either population Co-operate and are expected to Co-operate with probability one 

determines a loss in other-regarding utility that is not compensated by the 

corresponding gain in material utility. This occurs because compliance by a generic j-

player is expected to be relatively high, i.e. it is greater than the threshold level (4.36), 

thus spurring the incentive to Co-operate by the /-player herself to the maximum 

possible degree in (4.33). 

Unlike the normative expectation model, in which various continuums of mixed 

strategy equilibria emerged, in the present case the shape of the individual best-reply 

function (4.33) and the consistency condition between individual and aggregate play 

embedded in (4.3), rule out almost all mixed strategy equilibria. Only one of these 

survives in the present setting, which is (p. =p,Pj =p)- It holds under the conditions 

on parameters mentioned above, plus a new one: p>p .In fact, when the opposite 

player is performing p = p , then player / is indifferent between Co-operating and 

Defecting, thus in particular she can play p. = p . Given the symmetry of the game, 

this can thus be sustained as an equilibrium. 

What happens if the condition (4.34) does not hold? In this case, the structure of 

the best-reply function is reversed with respect to (4.35): 

C ^ 

argmaxy((T,;;7.,pJ= A/RY PR =;? (4.38) 

D otherwise 

now Therefore, [p. -1 , p j = l) cannot be an equilibrium any longer. The reason is that 

the weight attached to the other-regarding utility is not high enough to make 

inconvenient to an /-player deviating from Co-operation when any other agent is Co-

operating. That is, material utility now compensates the lesser other-regarding utility in 

the case of a deviation. However, provided that, as above, p>p, the structure of 

incentives is such that in the interval Pj E [p, p) player / is willing to Co-operate. In 



this region, the lesser degree of Co-operation by ay-player makes the deviation less 

attractive in material terms, thus the agent opts for Co-operation. This makes it 

possible that the same mixed strategy equilibrium as the previous case obtains; 

If, = Pv = 

It remains to be seen whether other equilibria are possible in the regions where at 

least one of the two populations average play is below p , which would bring about an 

exploitative type of equilibrium (see section 4.2). This will then help a comparison 

with normative expectations theory for what concerns the emergence of this somehow 

puzzling outcome. It can be shown that in the present setting this cannot be an 

equilibrium of the game. Suppose in particular that /?, > p and Pj < p and let us 

study the incentives that an /-player has in complying with this situation. Recalling 

(4.29), the best action in terms of the normative criterion is indeed to Defect. 

Therefore, fs own compliance with the normative criterion is as follows: 

(o-,., < P J) = (4 39) 

That is, fs compliance with Nis maximised when she sets (Ji=0. Instead, given fs high 

degree of Co-operation, the best action for ay-player in terms of the normative 

criterion would be to Co-operate. Hence, the expected degree of compliance of a 

genericy'-player is as in (4.32). Combining these results together, we have that the 

comprehensive utility function is now: 

^ k : p,' P/) = k . P ; ) + V (l - ) (4 40) 

Differentiating this expression with respect to (%, one can find that in this case the best 

action is always to Defect. The intuition is quite clear: both other-regarding and 

material utility prescribe Defection as the most preferred action, thus this remains the 

most preferred outcome when integrating the two perspectives together. Hence, 

relying on the interpretation of the contractarian criterion as guarantying the safeguard 

of some 'minimal' individual rights, or protecting the idea of 'mutual advantage', once 

it is assumed that this is internalised into the motivational system by every agent in the 

community, we can be sure that exploitative equilibria are ruled out from the game. 

The symmetric case to that just analysed, in which p^ < p and Pj > p , would 

probably be more interesting from the strategic point of view for an /-player, since 



now other-regarding and material utility would be maximised by different actions: self-

interest would prescribe Defection (as usual), whereas concern for the normative 

criterion would elicit Co-operation, given the high degree of Co-operation from the 

other population. However, we shall omit this analysis as irrelevant, since, given the 

symmetry of the game, ay-player would always find it optimal to Defect in this 

situation, thus causing the impossibility of reaching any equilibria in this region. 

The last case is that in which p. < p and p • <p . It is clear, on the grounds of the 

above analysis, that both players will find it optimal to Defect in this setting; thus the 

outcome characterised by Defecting with probability 1 by either population is an 

equilibrium, and it is the only one in this region due to the consistency condition 

implied by (4.3). 

4.4.5 The Stability of Equilibria 

In this section, I will employ the concepts of dynamically stable equilibria put 

forward in sections 4.3.2 and 4.3.4 to check whether these are also stable from a 

dynamical point of view. The main result is that the pure strategy equilibria can indeed 

be proven to be stable, whereas the mixed strategy equilibrium is instead unstable. 

Let us first analyse the Co-operative equilibrium: (p,. = 1, p^ -1) , which held under 

condition (4.34) and (4.37). In order to test whether this is stable to any of the 

concepts put forward earlier, we need to compute the average payoff for a generic i-

player under the fully Co-operative equilibrium. Recalling the expression of the 

comprehensive utility function (4.33), and substituting the relevant average play for pi 

a n d p j , we obtain the following expression for average payoff in the /-player 

population: 

Now let us derive the payoff for a deviation from some /-player. Let us first employ 

the GPS criterion for stability, whose main assumption, as reported in (4.22) and 

(4.23), is that beliefs of deviant agents are consistent with the steady state play 

(p, = 1, p j = l). A deviant's payoff would then become: 

v;. (o-,; p = 1,., p,. = l) = 0-, X + (l - 0-, );g + ;i, (T,. (4.42) 
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As expected, such a deviation brings about higher material utility and smaller other-

regarding utility. 

According to the replicator dynamics as expressed in (4.17), the percentage of 

deviant players using a generic strategy will increase if this brings about a higher 

payoff than the average. We have already discussed how this use of the replicator 

dynamics is not entirely satisfactory in that other-regarding utility is part of the 

'success' that agents want to imitate, but I shall be content with the remarks put 

forward in section 4.3.1. After some calculations, the growth rate of players using (J/is 

then equal to: 

^ = = (4.43) 

This set of differential equations is obviously solved by setting (7i—\, which confirms 

that {pi = 1, P j = l) is a GPS replicator steady state, according to (4.20) and (4.21). The 

question now becomes whether this is a stable steady state or not. The answer is 

indeed positive: it suffices to note that, holding condition (4.34), the sign of all the 

growth rates in (4.43) is always negative but for (7, =1, thus implying that the 

frequencies of all the strategies except (J, =1 will decrease over time. Hence, 

(p. = 1, Pj = l) turns out to be stable in the asymptotic sense. 

The same is true if the more stringent concept of stability, i.e. the VK criterion, is 

used. Recall from (4.24) and (4.25) that such a concept does not require expectations 

of deviant players be consistent with the equilibrium strategies; instead, expectations 

are supposed to be consistent with an average play arbitrarily close to the equilibrium. 

This enables us to study the tendency of the system to 'move toward' the equilibrium 

even when the average player performs a different strategy. Let us suppose that the 

beliefs of a generic deviant /-player are consistent with an average play that we denote 

with [pi,pj). Furthermore, we requite that a condition analogous to (4.37) is satisfied 

for the average play: 

Pi > max(p, p) for I = i,] (4.44) 
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This ensures that we are considering a neighbourhood of the point (p, = 1, Pj = l). 

Condition (4.44), as will become clear immediately, delimits the basin of attraction of 

this steady state. Given these constraints, we can determine the function of esteemed 

compliance with the normative criterion for ay-player and of the /-player herself, 

which derive from (4.31) and (4.32) by simply substituting the relevant average play 

{^i,Pj) for After having replaced these expressions into the comprehensive 

utility function (4.33), and having computed average payoff, we find that the growth 

rate of a generic deviant strategy (7i is equal to: 

79(o-,) 

Simplifying this expression gives us: 

k . P; (P,, Pv (O-, - P, ) (4 45) 

- (^/ ~ Pi ~ v)Pj -{cc- <̂ )} (4.46) 

The second term of (4.46) is always positive in the neighbourhood of (p, = 1, Pj = l) 

by construction, whereas the sign of the first factor depends on whether Oi is greater 

than the average play or not. Therefore, all the strategies that are greater than p, will 

tend to grow, whereas all the others are bound to decrease. This implies that, overall, 

the average play will grow over time, and will tend to 1. This ensures the stability of 

the equilibrium in the asymptotic sense with respect to the VK criterion. 

The intuition for this result is quite simple: since we are in the region where a j-

player Co-operates with relatively high probabilty, and the propensity to follow the 

other-regarding motive by a /-player is relatively high, then the best strategy for her is 

to Co-operate. As a result, the strategies that perform Co-operation with higher 

probability than the average will fare better than those that prescribe Co-operation 

with lower probability. This implies that, over time, players will imitate the most 

'successful' behaviour, in terms of comprehensive utility, of the highly co-operative 

players, thus on average Co-operation will increase until it reaches the value of 1. 

Similar analysis shows that the other pure strategy equilibrium, which prescribes 

Defection with probability one to either population, is asymptotically stable under 



both ctiteria. It is then interesting to check whether the mixed strategy equilibrium 

turns out to be dynamically unstable, as this is what frequently occurs in the face of 

refinements of static equilibria through dynamical considerations. The result of this 

analysis is that while the GPS criterion is trivially satisfied for the mixed strategy 

equilibrium, thus posing some doubts on its suitability as a refining concept with 

respect to static equilibria, the VK criterion identifies the instability of such a steady 

state. 

Let us briefly analyse the two criteria in turn. Under the GPS dynamical criterion, 

beliefs of deviant agents are required to be consistent with the equilibrium 

{Pi -P'Pj ~p\ Let us assume that p>p, under which this equilibrium held in the 

static sense under condition (4.34) (see section 4.4.4). Hence, if one computes the 

growth rate in the frequency of a generic Ci, he will find that this is equal to: 

= - - ( c f ( 4 : 4 7 ) 

Now, the second term is always equal to zero due to the definition of p , so that 

all growth rates are equal to zero. This result is due to the 'threshold' character of p , 

to which average play is equal in the equilibrium that we are testing. In fact, when 

average play of ay-player equals p , the /-player is indifferent between Co-operating 

and Defecting, thus any strategy will fare the same as any other and as, in particular, 

the /-player population average play itself Hence, no tendency for the system to evolve 

will be displayed. 

Conversely, the VK criterion does imply the instability of this mixed strategy 

equilibrium. Again, let us assume that players' beliefs are consistent with some (p,, Pj) 

that is arbitrarily close, but not necessarily coincident, with the static equilibrium 

{Pi - P, Pj - p)- particular, suppose that the condition that p > p holds even in 

this case. Then, the evolution of strategies frequency will be driven by the following 

equation: 

(4 48) 



If we consider the section of the neighbourhood of (p, p) in which Pj < p and 

p. <p, we have that strategies Gi such that cr, < p,. perform better than the average, 

thus the average will decrease over time and the system will diverge from the 

equilibrium. In fact, in this region the frequency of co-operative behaviour in the j-

player population is below the threshold level that elicit co-operation. Consequently, a 

less co-operative behaviour than the average by an /-player will be awarded with higher 

comprehensive utility then the average, which accounts for the divergence of the 

system from the steady state. The same divergent behaviour can be observed in the 

section of the neighbourhood of (p, p) where p^ > p and p. > p . Here, the 

threshold is exceeded thus more co-operative behaviour fares better than the average, 

so that average play in the /-player population will be growing over time and moving 

away from the steady state. These considerations are represented in Figure 4.9, which 

depicts qualitatively the tendency of average play to evolve over time, depending on 

the initial position of average play (p, ). 
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Figure 4.9 
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Figure 4.9 highlights that in some of the regions surrounding the steady state, the 

system is bounded away from it, if initial beliefs are consistent with average play 

belonging to those regions. 

Therefore, the concept of stable VK steady state does prove itself to be a {useful 

or appropriate} refinement of the static equilibrium notion, and, by analogy to what 

occurs in 'standard' Game Theory, it rules out mixed strategy equilibria while 

confirming the stability of pure strategy equilibria. In fact, there is ground to suppose 

that between Nash Psychological equilibria and VK stable steady state there exists the 

same relationship as exists between standard Nash equilibria and stable replicator 

steady states, where the latter can be proven to be a refinement of the former. 

Although a formal proof of this result will not be attempted here, this seems to be an 

interesting development in this line of research. 

4.5 D I F F E R E N T N O R M A T I V E C R I T E R I A , R I G H T S AND 

N O R M A T I V E E X P E C T A T I O N S 

With the analysis developed in the previous section, I hope that two points have 

been shown with sufficient clarity: the first is that if agents are concerned with the 

substantive content of their other-regarding actions, and this is shaped in accordance 

with the contractarian ideas that some minimal rights have to be attributed to each 

agent, then those 'counter-intuitive' exploitative equilibria that emerged within the 

normative expectations theory are ruled out. More generally, if agents are supposed to 

pay attention to the 'substantive' character of the normative principle to which they 

attach importance, then the 'herding' effect typical of the normative expectations 

theory also disappears, as the previous dynamical analysis has demonstrated. The other 

point that is worth mentioning is that 'dynamical' analysis of such equilibria is indeed a 

powerful tool in order to shed light on the cognitive and strategic structure underlying 

them. It shows that some equilibria should be ruled out as 'unstable', or stable only in 

the Liapunov sense, since the system itself would not manifest a tendency to evolve 

towards them unless that steady state was already in place. In this concluding section, I 

would like to comment more extensively on these arguments. 



With respect to the first of these two points, it needs to be said that an obvious 

criticism of that argument, which has already been mentioned in section 4.5.3 when 

presenting the Nash social welfare function, is that the final equilibria and the 

qualitative implications that can be drawn from it are crucially sensitive to the 

particular specification of the normative criterion that is adopted. However, there are 

two further considerations that can now be made. The first is that it could be easily 

shown that the result obtained is not exclusively associated with the Nash function. 

For instance, if the relevant criterion were that of inequality aversion, which has 

received considerable attention in recent works in Behavioural Economics as a 

relevant motivational prompt to action for individuals, than the structure of the 

normative criterion would clearly be similar to that associated with the Nash function. 

This is represented in Table 4.3: 

Co-operation Defection 

Co-operation 

Defection 

0 

0 

Figure 4.10 

Even in this case, the two outcomes associated with Co-operation by one player 

and Defection by the other would receive a negative evaluation from the normative 

standpoint, as clearly they would be the outcomes bringing about higher inequality. 

Moreover, there would be a threshold in the opponent's average play such that the 

action maximising the normative criterion would switch f rom Defection to Co-

operation as such a threshold would be overtaken. The only difference would He in 

that mutual Co-operation and mutual Defection would receive the same evaluation, 

joint Co-operation not being the only best outcome in terms of the normative 

criterion. However, this would not prevent the overall situation from being structurally 

similar to that of the Nash welfare case presented in the previous section, with two 

pure strategy equilibria associated with mutual Co-operation and mutual Defection, 



and a mixed strategy one, which would also turn out to be dynamically stable under 

the VK criterion. 

However, it is also true that different notions for the normative criterion would 

engender different results. For instance, if a utilitarian conception were used^, than the 

normative assessment of the situation would be given by the matrix represented in 

Figure 4.11. 

Co-operation 

Defection 

Co-operation Defection 

Figure 4.11 

In this situation, under particular configurations of the parameters, it could be the 

case that the best action in terms of the utilitarian criterion is to Co-operate when the 

other agent Defects, and vice versa. This would bring about what we have called the 

exploitative outcome the one that is preferred in terms of the normative principle. 

Intuitively, this would occur when the gain in utility attributed to the agent who 

Defects is higher than the loss in utility suffered by the agent who Co-operates^. For 

the utilitarian criterion attaches the same weight to each agent, and it does not 

attribute penalties to situations where some agents incur losses with respect to pre-

defined allocations, or when inequality arises. 

This example shows how the result of ruling out exploitative equilibria does not 

depend on the general shape of the other-regarding utility, but on the particular 

® Similar result would obtain with a Nash social welfare function where the status quo is set at the 
origin of the plan. 

^ Not surprisingly, a sufficient condition for this case to arise is r)>0. In fact, this implies that the 
marginal gain assigned to the defecting agent exceeds the marginal utility forfeited by the co-operating 
agent. More precisely, the condition that makes Co-operation the action maximising the utilitarian 

criterion when r| is positive is: ^ . < 5 P — 2,cc 
2)7 

Moreover, if the more stringent condition that 

I3+S>2yvi also added, then the above threshold is smaller than one, thus making Defection the action 
fulfilling the utilitarian criterion when the opponent Co-operates with probability exceeding such a 
threshold. Hence, the utilitarian criterion may well imply, for some configuration of the parameters, 
that the exploitative outcome is better from the normative standpoint than mutual Co-operation. 



criterion that agents use to make normative evaluations. Since the contcactarian 

criterion preserves some minimal individual 'rights' through the assignment of 

'negative' evaluation to outcomes harming agents with respect to their status quo 

allocations, then this type of outcome is prevented from arising as an equilibrium. But 

under different criteria, these situations can emerge as stable equilibria of the game. 

However, the interpretation of the exploitative result now differs from that 

triggered by normative expectations. It is now the knowledge that self-sacrifice serves 

the public interest that induces people to abide by this norm, rather than merely the 

fear of others' disapproval. Therefore, one can find a reason for her self-sacrificing 

behaviour that I would call substantive, in the sense that it is linked with a particular 

prescription of a normative criterion that is generally endorsed when specific 

circumstances occur, rather than being justified by general feature of human 

behaviour that would apply to any situation. 

The analogy with the normative expectations theory presented in this Chapter 

could be made even closer through making not too dramatic changes to the model. In 

particular, assuming that the two populations of agents have different normative criteria, 

each associated with the material payoffs of the agents of the other population, the 

main implications of that theory would arise within this setting as well. For instance, 

for an /-player, the normative criterion should be shaped as in Figure 4.12. 

Co-operation Defection 

Co-operation 

Defection 

Y 

5 a 

Figure 4.12 

The compliance with this particular normative criterion would now imply assigning a 

penalty every time the opponent's payoff is less than what was expected, which is 

exactly what is prescribed by the resentment hypothesis. Hence, one could see the 

normative expectations model as a particular case of this framework of analysis, in 

which each agent sees the other agent's payoff as the normative standpoint of 



assessment. The obvious difference lies in that in Sugden's model there is no shared 

view of morality, as each agent takes the interest of the other as such standpoint^°. 

The final aspect that is worth stressing in this final summary is the relevance of a 

dynamical analysis for the understanding of the nature of social norms. By 

emphasising the difference between dynamically stable and unstable equilibria, I hope 

to have shown the limitations of normative expectations as a device to select 

equilibria, and the necessity to look at other substantive causal elements in order to 

sustain a social norm. This has been identified with a shared idea of morality that 

satisfies the requirements of impersonality set out in 1.4. In this way, a social norm can 

be thought of as being sustained not only by the resentment elicited in the case of its 

breaching, but also by the idea that agents can perceive that they are endorsing a 

course of action that is moral as prompted by the adoption of an impartial standpoint. 

I hope that with the model developed in this Chapter a step toward a sound 

account of the two-way relationship between social norms and individual behaviour 

has been provided. On the one hand, the investigation of the stability of social norms, 

and of the dynamical process that brings them about, shows how norms are ultimately 

the result of individual action, and that the lack of motivational force is a cause of 

their instability. Moreover, the model also allowed for the fact that norms, understood 

now as common patterns of assessment affecting other-regarding motivations, rather 

than well-established regularities of behaviour that are the long-run result of the 

dynamic process of interaction, have an impact on individual behaviour during the 

very process of their emergence. Norms and individual behaviour are then mutually 

inter-connected, and the emphasis on dynamical analysis is justified by the necessity to 

take such reciprocal relationship into account. 

Unless one wanted to reconsider the exploitative equilibria that we had found in section 4.2.1 as the 
resulting outcome of the identification of the 'public interest' with the interest of the dominant class. 
However, this would cast a rather bleak light on this approach 
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MARKETS, AND COMPETING TECHNOLOGIES 

I N T R O D U C T I O N 

In the past few years, the search for new insights in growth theory has intensified 

under the pressure of the so-called convergence controversy, i.e. the empirical debate 

over the pattern of convergence, if any, of per capita income levels across countries. 

After common agreement has been reached over the rejection of the absolute 

convergence hypothesis (e.g. Barro (1991)), efforts have focussed on testing the 

validity of the conditional convergence hypothesis, which maintains that per capita 

incomes of countries sharing the same structural characteristics, e.g. preferences, 

technologies, population growth and government policies, etc., should converge to the 

same level regardless of their initial conditions. Evidence has been gathered that 

conditional convergence holds, but is slow, being about 2% per year (e.g. Mankiw, et 

al. (1992), Barro and Sala-i-Martin (1995)). 

However, not only do some researchers question the validity of such evidence, 

calling for the use of different econometric techniques (e.g. Durlauf et al. (2001), Quah 

(1997)), but they also doubt that this is the really interesting issue to address (e.g. 

Azariadis and Drazen (1990), Quah (1996)). When we face such striking differences in 

per capita incomes across countries as we observe in the real world, the dramatic 

question is not whether or not poor countries converge to their own level of steady 

states, but what causes such steady state levels to be so low. Consequently, a sense of 

dissatisfaction with the neo-classical Solow model, in which steady states are 



essentially exogenously determined, led to various refinements of both the neo-

classical and endogenous-growth approach. What all of these refinements have in 

common is the notion of multiple steady states, i.e. the simultaneous presence of two, 

or more, equilibria, one of which involves a long-run per capita income growth rate 

that is lower than the other(s). This equilibrium may be called a poverty trap\ and its 

empirical counterpart is the so-called club-convergence hypothesis: per capita income 

of countries that are identical in their structural characteristics converge to the same 

level provided that their initial conditions belong to the basin of attraction of the same 

steady-state equilibrium (Galor (1996)). 

There are many reasons why multiple steady states may occur in one-sector models 

of growth. In a Solow-setting, it suffices to introduce heterogeneity across individuals, 

and different propensities to save out of interest and labour income in order to imply 

multiple steady states (Galor (1996)). In overlapping generation models, the role of 

human capital has received much attention. On the one hand, some authors have 

stressed the social increasing returns to scale from capital accumulation, either because 

of the positive externalities brought about by individual human capital (Lucas (1988)), 

or because of some threshold effects in technical progress (Azariadis and Drazen 

(1990)). Others have focussed on the constraints on individual capital formation 

stemming from capital market imperfections, especially in the presence of income 

inequality (e.g. Aghion e/a/. (1999), Aghion and Bolton (1997), Galor and Zeira 

(1993)), or local externalities (e.g. Durlauf (1996), Benabou (1996)). Closely related is 

the issue of the impact of financial institutions on growth (e.g. Banerjee and Newman 

(1998)). Another account hinges more directly on the distribution of income, 

especially through politico-economic channels: higher inequality lowers the median 

income position thus bringing about higher tax rates and lower growth (Persson and 

TabelHni (1994)); or, an initially low level of wealth may generate social conflict, thus 

hampering the chances of catching up (e.g. Benhabib and Rustichini (1996)). Other 

^ There exists another notion of poverty trap in the literature, which is associated with the persistence 
of an individuals position in the income distribution rather than with aggregate variables. Under this 
definition, a poverty trap is a state in which dynasties starting out with income below a threshold, 
converge to a low-level of income, whereas others converge to a high-level (e.g., Moav, 2002, Durlauf 
(1996)). However, in this paper 1 will always refer to the concept of poverty trap given in the text. 
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causes of multiple steady states include endogenous fertility (e.g. Galor and Weil 

(1996)). 

As emphasised by Bernard and Jones (1996), however, very few of the 

explanations provided focus on technology, despite its undoubted importance for 

growth, but rather insist on capital accumulation as the privileged factor in accounting 

for income disparities: in the words of Romer (1993), 'object gaps' seem to count 

more than 'idea gaps' for students of development. However, some studies have 

emphasised how technology gaps amongst countries do seem to occur in reality 

(Bernard and Jones (1996)), and have put forward theoretical explanations for this 

fact, which hinge on a country's institutional and economic structure as possible 

barriers to the adoption of the 'leading-edge' technology (Parente and Prescott (1994)). 

The so-called 'appropriate technology' approach has systematically taken this view, 

emphasising the necessity of a 'good match' between the technology adopted and the 

specific structural characteristics of an economy (e.g. Basu and Weil (1998)). For 

instance, if the frontier technology is produced in advanced countries, and this is 

designed for the use by skilled workers, then developing countries, which can only rely 

on unskilled workers, cannot exploit technical advances and bridge the gap with the 

most advanced ones (Acemoglu and Zilibotti (2001)). 

Another strand of research has modelled technology and industrial structure as key 

factors in orientating the growth path of an economy. In particular, the role of 

demand spillovers across the various sectors of an economy has been indicated as 

crucial in making it possible the 'take-off from a state of low to one of high growth 

(Murphy, et al. (1989)). Analogously, focussing on the supply side, localized 

technological complementarities amongst industrial sectors can determine multiple 

steady states, and the presence of some leading sectors can again trigger a take-off 

process (Durlauf (1993)). This literature has the merit of focussing on the structural 

aspects of the productive system as possible causes of the macroeconomic 

performance of the economy and of the steady state selection. But it also has the merit 

of having prompted a debate as to whether 'history' or 'expectations' are the main 

determinants of steady states selection - see, e.g. Krugman (1991). The former 

account states that, because of 'MarshalHan' externalities that induce increasing returns 



to scale at the sectoral level, the steady state to which an economy converges depends 

on the 'initial state' of the economic system, e.g. on the degree of sectoral 

specialisation occurring at the 'beginning' of the 'story'. In other words, within a 

multiple steady states framework, the economy will follow a (deterministic) 

convergence path determined by the initial position of the system. This will in fact be 

the approach that will be pursued with the present model. 

The latter account recognises, as well as the former, that there may exist costs and 

sluggishness in the process of economic agents switching their sector of activity, in 

particular because of conversion costs of their (human) capital (e.g. Matsuyama 

(1991)). If, at the limit, such costs are assumed to be infinite, then agents, who are 

assumed to have perfectforesight, will have to take into account the expected discounted 

sum of future payoffs in either sector in order to decide in which of them to position 

their activity. But, in the face of sectoral increasing returns to scale and externalities, 

the expectation on which sector other agents locate their activities becomes 

fundamental for everyone's choice. From this derives the 'expectational indeterminacy' 

of this approach. 

Interesting though it is, this second approach to steady state selection within multi-

sector models of growth crucially relies on the assumption of an agent's perfect 

foresight over her whole time horizon. I believe that this assumption is untenable, at 

least for the most genuinely interesting economic problems. In fact, given the high 

non-linearity and complexity of the economic system, the 'beginning of the story', that 

is, the time in which agents should make their decision as to which sector specialize in, 

will be characterised by an extremely changeable environment, which could even be 

likened to a chaotic motion. This will indeed be apparent f rom the diagrams that I 

report later on in this chapter. Under these conditions, predictions over the future are, 

almost by definition, impossible, because even slight changes in the initial conditions 

bring about relatively large changes in the path the economic system will follow. In my 

view, it is pointless to assume that agents base their decisions over the whole future, 

and even less to assume that their predictions are, on average, correct. This, at best, 

may occur in the long run, but by definition the problem we are interested in studying 

is one of very short run. In fact, only after the 'transition' phase has gone by, and the 



economic system has settled on a relatively 'stable' path of convergence towards an 

equilibrium, can predictions over the future be undertaken with no fear of the 

'turbulences' typical of the chaotic motion. The hypothesis of perfect foresight can 

now be taken as a plausible description of agents' behaviour, but at the cost of 

neglecting the preceding phase, which is obviously the key one to determine the 

equilibrium steady state to which the system will converge. This implies that between 

the two alternatives set out by Krugman, 'history', rather than 'expectations' will be 

privileged as main explanatory factors. 

For the short-term period^, which is the crucial one to determine the long-run 

behaviour of the economic system, the use of the alternative 'evolutionary' approach 

seems more sensible. This makes of and analysis its two 

main assumptions (e.g. Nelson and Winter (1982), Hodgson (1999)). Bounded 

rationality can in turn be broken down into three postulates: (a) myopic expectations; 

(b) limited information, and (c) limited cognitive abilities. Hence, the postulate of 

forward-looking behaviour over the whole time horizon is replaced by an assumption 

of very simple adaptive expectations, which are formed solely over the next period, and 

where the future value of the relevant variable is taken to be the same as the current 

one. As for assumption (b), in the model I develop, agents are assumed to keep on 

performing the same action until some additional information comes about suggesting 

that a change in their behaviour is profitable. Consequently, agents will make decisions 

only on the basis of their current payoffs, by comparing the difference between 

between the action they are presently using and an alternative one, rather than on the 

expected value of the sum of current and future payoff differentials. The way such 

information becomes available is not formalised in the model, and can be thought of 

as stemming from a slow process of diffusion of information and of imitation of other 

agents active in the system. Moreover, given the extreme variability of the system, 

agents may make mistakes in 'de-codifying' the information they receive, thus implying 

2 Notice that the 'start' of 'history' is typically associated with the occurrence of a shock that alters the 
equilibrium position previously reached. Needless to say, if the environment is so changeable that 
shocks occur with high frequency, then the system will never actually happen to settle on a stable 
path, thus making it difficult for agents to form forward-looking expectations. This makes the use of 
evolutionary modelling even more compelling. 



that they could stay put on their current action although informed of an alternative 

that is 'objectively' better, but subjectively not recognised as such. 

As for the non-instantenous market clearking hypothesis, its underpinnings are the 

same as those supporting the bounded rationality one. In an extremely variable world, 

commodities are exchanged even before the market-clearing level has been reached, 

thus calling for a disequilibrium type of analysis. 

Hence, the two key 'closing' conditions of 'mainstream' economics, i.e. optimal 

behaviour and market equilibrium, will be replaced by two dynamical conditions of 

selection of optimal behaviour and price adjustment. The former consists of a rule of motion 

that 'selects' the best strategies available at the moment a choice is made, the main idea 

being that in a 'chaotic' world it takes time for an agent to correctiy decipher the 

information and the environment in which they Hve, so that only a fraction of agents 

adjust to the currentiy more profitable strategy (Dosi and Nelson (1993)). Elements 

of slow learning and imitation of agents of greater success can also be thought of as 

underpinning of this idea. In particular, a dynamics (Weibull (1995)) will 

describe the aggregate rule of motion of agents' actions. As for the rule of motion of 

prices, a simple dynamics in which prices rate of change depends on the imbalances 

between supply and demand in a market will be adopted. The resulting picture is thus 

one in which the process of adjustment towards market equilibrium and individual 

optimaHty is only gradual, and the fact that exchanges take place outside equilibrium 

causes such equilibrium to vary continuously over time. Agents form myopic 

expectations, and will stick by simple rules of thumb in making decision. Only in the 

long run, after the aggregate behaviour of the economic system has become 

sufficientiy 'stable', can individuals be thought of as being maximising their payoffs, 

although the steady state may be sub-optimal. However, due to the non-smoothness 

of the aggregate 'production function', market may be affected by disequilibrium in 

either capital or labour even in the long run. 

Of course, such hypotheses are in sharp contrast with the standard assumptions of 

optimising agents and market equilibrium that can be found in most of 'mainstream' 

economics. A deeper methodological discussion than that sketched out above clearly 

lies beyond the purpose of this thesis, thus I shall be content with the references 



already mentioned. Nevertheless, some tentative comparisons between the two 

approaches can be advanced even within the present setting. In fact, since the speed of 

adjustment towards the optimal or the equilibrium level depends on a pair of 

parameters, the situation of infinite speed of adjustment of both prices and individual 

behaviour, which can be associated with the underlying hypotheses of mainstream 

economics, can also be analysed as a special case. However, the comparison between 

the two approaches cannot be said to be complete, since the hypothesis of forward-

looking behaviour and perfect foresight that usually accompanies the rationality 

assumption in most of mainstream economic models will be here replaced by one of 

simple adaptive expectations. 

After the methodological framework has been clarified, I turn on the substantive 

issues of the analysis. The main goal is to develop a model of growth where technical 

change and the structural conditions of an economy occupy the centre-stage of 

analysis as the main dynamic engines for the economic system. Both neo-classical and 

'new' Growth Theory generally deals with technical change of the general purpose 

type, i.e. one capable of affecting the whole set of productive techniques. Indeed, it is 

this assumption that justifies the common representation of technical change as a 

uniform shift of the isoquants of the production function towards the origin. Instead, 

I take on the notion of localized technical change, which was originally put forward by 

Atkinson and Stiglitz (1969) and Salter (1969), and which has also been recently 

adopted by both the 'appropriate technology' approach and the 'evolutionary 

economics' approach. The basic idea behind localized technical change is that an 

innovation is generally capable of affecting only a limited subset of techniques, with 

general purpose technologies being a limiting case. This corresponds to the shift of 

some segments, or even single points, of the isoquant towards the origin, rather than 

taking for granted that the entire isoquant shifts. 

Furthermore, I will focus on a structural factor often overlooked in both 

evolutionary and mainstream approaches - namely the composition of the workforce 

in terms of its skill attainment. More precisely, labour is not considered homogenous, that 

is directly employable into all of the productive activities; rather, the different 

technologies are constrained to employ only labour with a particular level of skill. In 



particular, two technologies are available, one of which is whereas the other is 

unskilled labour intensive. Technical change is then made up of an exogenous and an 

endogenous component. The former advantages the skilled-intensive technique, 

whereas the latter makes individual productivity growth rates depend on the degree of 

concentration of economic activities in that technique. The reason is that technical 

knowledge is a public good at the individual technique level, but not at the economy-

wide level, since knowledge spillovers can occur only amongst firms adopting the 

same technique. 

This is the key characteristic causing the whole process of technical change to be 

cumulative and determining increasing returns to scale at the sectoral level. Most 

importantly, this is also what possibly causes the economy to be stuck in a slow-

growth trap; although the skilled labour intensive technique ceteris paribus brings about 

faster productivity growth rates, whenever the structural conditions of the economy 

are initially adverse to its development (e.g. because of skill shortage within the 

workforce) the economy will concentrate its activities into the other technique, thus 

precluding the possibility of catching-up. Therefore, in the model, low and high-

growth steady states are identified as situations in which all of the productive factors, 

i.e. capital and labour, are allocated into the unskilled and the skilled intensive 

technology respectively. On the grounds of local stability analysis and of numerical 

computer analysis, it is shown that the economic system always converges towards one 

of these steady states; in particular, the steady state characterised by a balanced growth 

path between the two sectors can be proven to be unstable. 

The main contribution of the paper Kes in the analysis of the economic conditions 

that determine the convergence towards one rather than the other steady state, of the 

path of convergence, and of the particular characteristics of the steady states thus 

obtained. In particular, in this setting multiple steady states and lock-in effects arise 

through channels different from those emphasised in 'mainstream' growth theory, 

specifically as a failure of the co-ordinating power of the market forces in driving the 

economic system towards an efficient outcome. The model is general enough to 

accommodate many facts, such as the striking lack of convergence by poorest 



countries with respect to more advanced ones, but also the different experience of the 

so-called 'convergence clubs' within groups of more homogenous countries. 

The resulting model has a flavour similar to evolutionary work dealing with the 

question of the contest between technologies, mainly that introduced by Arthur 

(1985), within a urn-scheme stochastic process, and also Durlauf (1993) and Corradi 

and lanni (2000) in the context of a spatial-temporal analysis. These models prove the 

non-ergodicity of stochastic systems, thus presenting multiple equilibria and lock-in of 

inefficient outcomes as possible long-run steady states. It is also similar to other works 

that analyse the rise and extinction of different technologies and their impact on the 

macroeconomic performance of the economy, such as Nelson and Winter (1982), 

Verspagen (1993), Silverberg and Verspagen (1994). However, the present model is 

distinct from many of these contributions in that the final outcome is not merely due 

to random factors, but to underlying causes in labour markets dynamics and the 

pattern of technical change. 

The model also relates to Baumol's analysis of the unbalanced development of the 

economy (1967), although in his approach the demand side of the economy is seen as 

the crucial determinant of the unevenness of the growth path, whereas in the present 

model I focus on the supply side. Furthermore, each of the sectors that composes the 

economy is modelled like Goodwin's single-sector model of growth (1967). Finally, 

some links with the 'appropriate technology' approach are also evident, as the slow-

growth steady state can be interpreted as a mismatch between the structure of the 

economy, and in particular its workforce composition, and the advanced technology. 

The basic structure of the model is introduced in section 5.1: this is composed of 

two parts, one related to the sphere of production, where the notions of the pair of 

available technologies (section 5.1.1), of their productivity growth rates (section 5.1.2), 

and of the rules of capital accumulation (section 5.1.3) are outlined. The second part 

describes the dynamics of the labour market (section 5.1.4). Given the off-equilibrium 

nature of the model, it is also necessary to specify the behaviour of the economy in the 

recurrent situations of imbalances and rationing in the market (section 5.1.5). 

The first version of the model, characterised by the impossibility of workers 

changing their initial type of skill, is presented in section 5.2. After an illustration of 



the economic forces driving the evolution of the model (section 5.2.1), an analysis of 

the local stability of its possible steady states is carried out (section 5.2.2). This turns 

out to be inconclusive, given the non-generic nature of the system of differential 

equations. Therefore, the results of a numerical analysis of the evolution of the system 

is presented. Not only does this allow us to discuss the final outcome of the evolution 

of the model, in terms of convergence towards one of the two technologies, but also it 

enables an analysis of the path actually followed by the economy along this process. 

Section 5.3.1 presents a scenario of lock-in towards the unskilled intensive technique 

when the skill shortage in the workforce is particularly marked, while section 5.3.2 

shows how this result is reversed when the initial skill composition is even slightly 

modified in favour of skilled labour. 

Chapter 6 studies a second and more general version of the model that allows the 

possibility of mobility of the workforce between the two sectors. In section 6.1 the 

presence of mobility costs for the workers is modelled, and section 6.2 shows how 

both outcomes of convergence towards the techniques are possible. In particular, by 

means of numerical analysis, in section 6.3 I show how reducing the mobility costs 

associated with skill upgrading it is possible to reverse the result of convergence to the 

low-growth steady state into that of convergence to the high-growth one. Section 6.4 

draws out some conclusions, leaving a discussion of the mathematical details of the 

model to section 6.5. 



C H A P T E R 5 

G R O W T H W I T H L A B O U R R I G I D I T Y 

5.1 T H E S E T T I N G OF THE M O D E L 

5.1.1 Production 

Consider a market for a homogenous good Q, where tmo different techniques, 

differing upon their labour skill-intensity, are available to firms. For simplicity, I 

suppose that the first technique exclusively adopts skilled labour, while the second only 

employs unskilled labour. Each technique is uniquely determined by the pair of 

coefficients expressing the requirements of capital and labour per unit of output, so 

that a different pair of coefficients of production per se implies a different technique^. 

Nevertheless, as I shall elaborate in the next section, although the production 

coefficients of a technique are fixed in an instant of time, they may change over time 

as an effect of technical change. The two techniques of production can thus be 

represented by a fixed coefficient Leontief production function: 

j f = l ,2 (5.1) 

where JL? and iC? represents the employment of skilled labour and capital in the skill-

intensive technique, and and K2 the amount of unskilled labour and capital 

employed in the unskilled-intensive one. c is the fixed coefficient of the content of 

capital in one unit of output, assumed to be equal for the two technologies, and Ui is 

labour productivity. Obviously, total production is given by: Q—Qi'^Q.2-

This model can also be thought of as representing the whole of the economy. In 

this framework, Q is the aggregate bundle made up of two commodities produced in 

3 Dealing with only two techniques of production, rather than the continuum of techniques that 
would make up a typical 'neoclassical' isoquant of production, precludes marginal subsdtutability of 
inputs, enabling firms to operate only a discrete choice between the two available techniques. This 
characterisadon is consistent with indivisibilities in the production process (Antonelli, 1995). 



the two main industrial sectors of the economy, which employ techniques, or, rather, 

technologies, differing as to their labour skill-intensity. The sector employing the skilled 

labour intensive technology thereby represents an advanced hi-tech industry, whereas 

the other is a 'traditional' low-tech sector. In order for Q to be a sound concept in this 

setting, one also needs to assume that the relative prices of the goods remain constant 

over time, for instance because of infinite elasticity of their demands. In a neo-classical 

framework, free entry into each sector and arbitrage conditions guarantee that the 

sectors grow at equal rates, thus making it possible to abstract away from individual 

outputs and to consider the aggregate of the two. In the present context, however, 

given the off-equilibrium approach, it may be possible that sectors grow at different 

rates even in a steady state, a characteristic which is usually referred to as unbalanced 

growth. 

Given the close correspondence between the two cases presented, in the following 

sections the terms technique and technology will be used interchangeably, and the 

term sector represent at the same time the segment of a market employing one of 

the two techniques in the single market version of the model, or the industry adopting 

a certain technology in the aggregate version. 

5.1.2 Technical change 

As pointed out in the introduction to the second part, the account of technical 

change that will be developed is of the localized type; that is, two independent laws of 

motion of technical advance will be set out for the two different techniques. 

Furthermore, technical change will depend upon an endogenous and an exogenous 

factor. Let us deal with the first factor. 

Some notable economists, (e.g. Arrow (1962), Paul Romer (1994)), have 

emphasised the non-rival nature and the -at least partial- non-excludability of 

innovations. In fact, although there are many ways whereby firms can temporally 

appropriate the benefits deriving from an innovation, we can expect that in the long 

run a large amount, if not all, of the knowledge associated with a technical innovation 

The term technology seems more suitable to dealing with industrial sectors rather than technique. 
However, I will consider the two as substantial synonymous. 



will be spread over the rest of the economy. An opposite view is taken by economists 

of the evolutionary area (e.g. Dosi (1988)) who argue that the nature of technological 

knowledge is largely tacit, thus, at least to some extent, appropriable by firms. 

According to this view, even in the long run can first-innovators still keep their 

'technological lead' from the followers. Consequently, the scope of the phenomenon 

of technical spillovers throughout the whole of the economy would be limited. 

In the present specification I take on an intermediate position between those two 

views, arguing that technical information spillovers take place at the level of the 

individual technique, but not at the economy-wide level. In other words, technical 

information is a public good only at the technique-specific level, in particular because 

innovations carried out by a firm adopting a certain technique can be imitated by firms 

employing the same technique, but not from those using the other. For simplicity, the 

imitation process is assumed to be instantaneous. An analogous interpretation of this 

idea would be that firms belonging to the same sector of the economy create a 'net' 

through which technical information is transmitted amongst them (e.g. AntonelH 

(1995), Maurseth and Verspagen (1999)). 

No explanation is given in the model about how and why such innovations are 

carried out, and the R&D variable is then omitted. However, it is assumed that the 

larger the share of firms active in a certain sector, the higher the probability that an 

innovation is carried out. That is, applying the large numbers law, the growth rate of 

technical change depends positively on the density of activity in a certain sector, which 

is measured by the share of capital invested therein. Finally, technical change is 

assumed to be of the labour-augmenting type. 

The following equation summarises all these considerations. It describes the rule of 

motion of labour productivity for each technique: 

a. (5.2) 
— = 

a. 

where K, is the share of capital invested in technique i : 

K-. = & (5.3) 
' K 

gi and g2 are fixed parameters satisfying the following condition: 



J?/J? 

g,>g2 (5 4) 

The fact that ai depends on % captures the endogenous factor of technical change: the 

larger the concentration of economic activity in technique i, the larger the technique-

specific innovation rate^.^. The parameters gi, instead, portray the exogenous factor of 

technical change, which is usually thought of as being linked with the rate of advance 

in scientific discoveries. In fact, many scholars of the subject emphasise the essential 

role of growth in general scientific knowledge to bring about technological 

innovations: this acts as the ultimate determinant and as a constraint to the 

technological knowledge present in an economic system (Rosenberg (1982)). The fact 

that science mainly evolves independently from economic activity makes it an 

exogenous factor of development^. Condition (5.4) takes account of the evidence that 

skilled labour intensive techniques have in the last decades been more efficient than 

unskilled intensive ones, particularly because of the complementarity between 

information technology and skilled labour (Berman et al. (1998)). In the present model, 

this is equivalent to saying that scientific discoveries are more easily applicable to 

technique 1. This implies that technique 1 has a higher potential for growth, in the sense 

that economic growth is higher when productive factors are entirely allocated in the 

skilled intensive technique rather than in the unskilled intensive one. Therefore, steady 

5 In some preliminary empirical analysis, I have collected some evidence confirming this relation: in 
particular, the manufacturing sectors have been classified in four groups on the grounds of their 
technological intensity, in accordance with O E C D (1997). Hence, for a sample of O E C D countries, 
the productivity within each group, normalised for a country's average productivity, can be shown to 
depend positively on their value added share, with respect to manufacturing value added. This 
supports the view that economic systems specialising in a particular technology, or industrial sector, in 
terms of their value added share, also experience higher productivity growth rates. 

® It can be noticed that the specification of the endogenous component of technical progress 
comprises a negative externality between firms active in different sectors: not only does a firm leaving a 
technique for the other increase the productivity in the new sector, but also it decreases that of the 
previous sector. Indeed, a relation consistent with the theoretical considerations previously set out 
should make the productivity growth dependent on the absolute level o f capital present in a sector, 
rather than on its relative value. However, the specification adopted can be justified on grounds of 
analytical tractability, and in any case it does not affect the results of the model, since, as we shall see 
in section 5.1.3, the choice of the firm as to their location in the technology scale is based on the 
relative profitability of the two techniques. 

' I proved that other specifications of the productivity equations, e.g. a linear equation i n l a n d K, lead 
to the same results as the one adopted; in general, though, I cannot provide a general proof of the 
robustness of the results. 



states characterised by entire allocation of factors within the skilled-intensive 

technique will carry out higher growth rates than alternative steady states. 

5.1.3 Capital accumulation 

5.1.3.A Rule of Motion of Aggregate Capital 

Since two productive sectors are present, we need two different laws of motion of 

capital: one refers to the aggregate level of capital accumulation whereas the other 

shows how capital distributes between the two sectors. In what follows, we shall 

assume that there exists a of 6rms, so that the of each of them is 

negligible. Moreover, each firm possesses one (infinitesimal) unit of capital, which can 

be invested in either technique. The following are aggregate relations, which can 

nevertheless be accounted for in terms of sensible individual behaviours. Let us first 

introduce some variables: 

(5.5) 

1 - — 

(5.6) 
' K K, c ^ 

r =/CjTj + ( 5 - ' 7 ) 

Equation (5.5) defines the aggregate level of capital as the sum of the amount of 

capital invested in each technique, n describes the individual profit rate, and r is the 

overall rate of profit obtained by weighing the individual profit rates with the 

respective capital shares. Let us callj/ the cost of labour per unit of output produced: 

% (5 8) 
a-

Then, we can write a compact expression for the technique-specific rate of profit: 

( 5 ^ 
' c 

The share of total labour income is thus given by the following expression: 



As for consumption and investment behaviour, in order to avoid technical 

complexities I simply assume that at each instant of time workers spend a constant 

share of their income, for simplicity set equal to one, in consumption, and firms 

reinvest a constant proportion of their profits, assumed equal to one as welF. 

Therefore, the overall flow of investments coincide with the amount of profits in a 

period, and the proportional growth rate of aggregate capital is equal to the rate of 

profit: 

K c 

5.1.3.B Rule of Motion of Sectoral Capital 

I now specify the macroeconomic evolution of the system for what concerns the 

distribution of capital across technologies, based on the assumptions of boundedly 

rational behaviour at the individual level. The specification that will be adopted draws 

on a model that has been put forward in the evolutionary literature (Silverberg and 

Verspagen (1994)), which captures the idea that adjustments towards optimality can 

occur only slowly because of informational and/or cognitive constraints on the agents. 

Equation (5.12) describes the sectoral growth rate of capital: 

+ a(ri - r) COO (5.12) 

This equation is similar to equation (5.11) in its first component, in that capital 

accumulation in sector i depends on the amount of profits made by firms active 

therein, which, in accordance with the behaviour assumed in the previous section, are 

immediately reinvested: this is the 'normal' rate of accumulation r̂ , that is. However, 

the second component takes into account the possibility that firms switch towards the 

technique that is currently more profitable, thus making its growth rate higher. 

Adjustment costs are assumed to be negligible. Such a second component is consistent 

® Notice that nothing would be lost by setting the propensities to consume and invest at a level less 
than one. This assumption is common to models of the Kaldorian tradition, which, more generally, 
assumed that the saving propensity of firms was higher than that of consumers. In models of neo-
classical growth, the same result of constant propensity to save obtains, but in that case the horizon 
span is infinite. 



with a bounded rational behaviour, in that only the extreme case of (X equal to infinity 

does correspond with the situation of instantaneous adjustment to optimaHty. In all of 

the other cases, at each instant of time only a part of the firms switch to the more 

advantageous technique, at a rate that is proportional to the extent of the profitability 

difference. Therefore, OL may be seen as an index of the 'amount ' of information 

available to agents. Instead, the term expressing the relative profitability between 

techniques is justified on the grounds of agents' cognitive limits: a higher difference in 

relative profitability implies a faster flow of firms, the idea being that firms can in this 

case spell out more easily the available information and thus move in the 'right' 

direction^. 

Under this general framework, various microeconomic accounts of firms' actual 

individual behaviour and of the extent of cognitive and informational constraints are 

possible^o. An interesting characteristic of the rule of motion set out in equation (5.12) 

is revealed by expressing it in terms of the share of capital: 

It is now evident that a version of the replicator dynamics is implicit in the rule of motion 

of firms across techniques (Weibull (1995)). In fact, (yj-ji) is nothing but the difference 

in the rates of profi t" . We can thereby conclude that the dynamics of the motion of 

' To be sure, the two aspects of information and cognitive ability are interrelated between one 
another: agents with more sophisticated cognitive abilities will also have more incentive in collecting 
information, thus influencing the magnitude of the parameter a . In any case, a value of CC equal to 
infinity will be taken to represent the limit situation of fully informed and perfectly optimising agents 
who immediately recognise in each period which is the best technique, and move towards it. 

A second account that would be consistent with equation (12) would be one in which fully informed 
and perfectly rational agents, though unable to make forecasts over the future so that their horizon 
only spans the current period, face delays in the transfer of capital f rom one sector to the other. In 
this case, a would then measure the speed at which capital can be scrapped in one sector and 
reinvested in the other sector. 

Not surprisingly, the argument can be easily restated in the language of Game Theory: OC, the 
parameter relative to the degree of information present in the economy, may be seen as depending on 
the probability of being chosen at random from the group of firms and matched with another firm. 
The difference (yj-ji) is the differences in the payoffs currently earned by the two 'players', thus 
representing the incentive to adopt the alternative technique in the circumstance it is performing 
better: in this case the alternative strategy best fits the environment, meaning a higher rate of 
'reproduction' of the technology. 



fifms across sector is grounded on the idea that firms imitate the agent of greater 

success on the basis of a slow process of diffusion of the information and limited 

cognitive abilities. 

5.1.4 Labour Market 

Let U define the overall level of the workforce present in the economy. Assuming 

that the population does not grow over time, we can with n o loss of generality 

normalise this level to 1. The population is made up of two types of workers, skilled 

and unskilled, whose level is indicated by the variable s and (1-s) respectively. In this 

section I assume that workers cannot move across sectors, and this, together with the 

assumption that every worker supplies all of her endowment of labour, makes the level 

s fixed. It is helpful to introduce some notation for labour supply in a specific market: 

Due to the off-equilibrium nature of the approach, a pair of equations describing 

the motion of prices in response to an imbalance in the market is needed. Labour 

demand will be determined by the firms' level of capital, which yields the following 

linear relation; 

EEjC* =.*1L ( S . l f i ) 

In the first instance, we assume a simple linear relation between the proportional 

growth rate of wages and the imbalances in the labour market: 

- = y{x,-L^) (5.16) 

Y is a parameter expressing the speed with which imbalances on the labour market 

affect wages: in the hypothesis of instantaneous market clearing, this parameter would 

be equal to infinity. 

However, I will add to this relation another term measuring the impact of 

redistribution policies that are carried out 'externally' to the market: 

W: 
- = )+ 6; (5.16) 



The parameters k may be thought of as the result of a bargaining between the 

relevant groups of agents present in the economy over income distribution. It is 

indeed clear that its introduction alters both the distribution of income between labour 

and profits and between the two wages with respect to that obtained through the 

market, allowing a sort of 'guaranteed' increase in wages^^. Therefore, it is perhaps 

more convenient to express it in terms of the increase in labour productivity, as it 

happens in 'real' bargaining over income distribution: 

b i = ? g , (5-17) 

Therefore, in this specification parameter h represents the share of productivity 

gains accrued to labour income independently from market interactions. As we shall 

see, the value assumed by parameter T) will be crucial in order to determine whether 

the evolution of the system reaches a situation of structural unemployment or not. 

A further constraint regards profits; the following condition allows for the fact that 

firms would temporarily shut down their activities when experiencing negative profits: 

0 < y , <1 (5^8) 

Clearly, whenj//, hits the boundary level of 1, wage growth could not exceed 

productivity growth, since claims from workers to get wage increases above that level 

could not be accommodated by firms just breaking the even. This constraint, along 

with equations (5.2) and (5.8), yields the final expression for the law of motion ofj / : 

A 
min^, y(%,. - ) + (77 - iX-g,.} ff);, = 1 

The actual level of employment will obviously be the minimum between labour 

demand and supply. Indicating such variable with L?, we have: 

(5 20) 

The reader may have noticed that in such a specification the wages law of motion is formally 

equivalent with a Phillips curve relationship, where the NAIRU is given by the expression j j - h . . 
' Y 



5.1.5 The behaviour of the system when labour demand is 

rationed 

The explicit introduction of labour market requites an amendment of what 

outlined above regarding the rules of capital accumulation. In fact, the possibility of 

having an excess of labour demand over supply implies that a fraction of capital is 

actually left idle, and of course this will affect both the level of profits and of 

investments. 

More precisely, suppose labour demand is in excess, so that only the fraction of 

capital that can be matched with labour supply is employed in production. The rest is 

unproductive, because of the perfect complementarity between labour and capital 

associated with the Leontief technology. Let be the amount of capital 

being employed, while IQ is the overall amount of capital present in a sector, but not 

necessarily employed. K^i will be given by the following expression: 

K 
ca^L^i when Lf > Lf 

(5.21) 

More generally, we can define the ratio of capital actually employed over the total 

as: 

U: 

when Lf > Lf 
(5.22) 

when Lf > Lf 
Kt 

The variable % will be called the capacity utilisation of capital m. sector i. When labour 

supply is in excess there will be no rationing, leading to full utilisation of capital, 

represented by a value of 1 for such a variable. When labour demand is in excess m 

will take on values less than 1. Therefore, in situations of rationing, a percentage (1- ui) 

of firms present in sector / is unable to undertake any productive activity. These firms 

will offer higher wages than the current one, thus hoping to attract workers currently 

working for other firms in order to enter the market. This has the effect of raising the 

level of wages in accordance with equation (5.20). 



The eventuality of rationing affects both the levels of profits and investments, as 

these quantities are determined by the capital that is actually being employed. 

Therefore, the foregoing expressions for the growth of capital must be corrected to 

take into account its possible rationing. One finds that the overall rate of profit, which 

is equal to the overall rate of growth of capital, is now given by: 

K -
— = r-K.^u^r^+{l-K^)u2r2 (5.23) 
K 

where, as stressed above, the rates of profit in each sector are computed in terms of 

effective capital; 

(5-24) 

This is the quantity that firms actually use when comparing their current level of profit 

and that made possible by the alternative technique. Analogously, the growth rate of 

capital in each sector will be given by: 

AT, c 

which of course boils down to equation (5.12) when both u j and U2 are equal to 1. 

Equation (5.13) is subject to an analogous change: 

K", _ (1 + ^)(i - ^,)[»/ (1 - y,) - «/ (1 - )] (5133 

K C 

5.2 T H E STEADY STATES OF T H E M O D E L 

S.2J An economic insight into the model 

The dynamics of the model set out above can be represented by a non-

autonomous system of differential equations in the six variables representing the 

dynamics of each sector, i.e. productivity, capital, unit cost of labour. However, letting 

xi and X2 substitute for Ki and K2, and introducing Ki, whose value is indeed 

determined by xi and X2, we can keep out productivity and reduce the system to an 

autonomous 5-dimension system. This is what obtains in the interior of the space: 



' _ (1 + o;)(l- Arj[w (̂l - y j - MzO - -/( 

yi = [ / ( * ! - ' ? ) + k - i k i z , ] ) ' ! 

[Xz == LrOci - - 0 --j))-^ 0? - l)(l - /Tijkfz ]?: 

%i — 

%2 

I [i+Gf(i - )](i - y j - CCU2 (1 - /t"]) (1 - ^2) -CK l̂gl 

: [1 + ^^1 ](l ~ y2) ~ (^1^1 (1 ~ ^1) ~ c(l - ^1 )&2 

(5.25) 

(5.26) 

(5.27) 

(5.28) 

(5.29) 

The dynamics forces driving the model can perhaps be better appreciated if they 

are considered each in turn: 

A) Productivity: Productivity levels are one of the determinants of the relative 

profitability of the two techniques. It is affected by the concentration of firms in a 

sector because of the positive externalities gained through knowledge spillovers. 

This process determines a peculiar phenomenon of cumulativeness in technical 

change, since once an economy 'specialises' in a technique, that is to say allocates a 

large share of capital in a sector, it becomes increasingly difficult for the other 

sector to bridge the productivity gap. 

B) Wages: The intensive use of a certain technique brings about an increase in the 

associated level of employment, which in turn increases wages and reduce 

profitability. 

C) Skill shortage: This factor refers to a structural characteristic of the economy, given 

by the condition of relative abundance of the workforce in each market. As 

outlined above, if the labour supply associated with a particular technique is 

relatively scarce then the excess of labour demand will bid wages up. 

These three factors can have a counterbalancing effect on each other; particularly, 

the wage effect and the possible presence of skill shortages of skilled labour might 

slow down, or even impede the economic system from converging towards the 

efficient technology. 

In more detail, one can notice that the model is symmetric in the pairs of variables 

{xi,yi) and {x2,j2)- Moreover, when capital is completely allocated in one sector (that is. 



Ki=0 or Ki=l) then the pair of equations that are now relevant 'loses' every Unk with 

the other two equations. For instance, when Ki = l , then equations (5.26) and (5.28) are 

'autonomous' from the other two variables and make up a 'sub-system' of equations 

that is known as Lotka-Volterra, or predator-prey, model. This two-dimension system 

of equations has been extensively studied both in the mathematical literature (Hirsch 

and Smale, 1974) and in Economics (Goodwin, 1967). Its basic characteristic is to 

display a persisting cyclical behaviour in the two relevant variables (capital and cost of 

labour), because an excess of labour demand drives wages up, thus reducing the rate 

of profit and investment. In turn this decreases the level of production and 

employment, so that wages diminish and trigger a new phase of increase in 

investments. The virtue of this simple model is that it generates endogenous cyclical 

fluctuations around a trend within a model of growth. Hence, the system under exam 

looks like a generalisation of the predator-prey model, being a 'combination' of two 

such models, and boiling down to one of them when converging to the boundary of 

the Ki axis. 

5.2.2 Analysis of local stability 

The steady states of the system can be divided into three categories: convergence 

towards the high-growth equilibrium, convergence towards the slow-growth 

equilibrium, and, finally, a balanced growth path between the two sectors of the 

economy. For convergence to a sector I mean the process that leads asymptotically to the 

state of complete allocation of capital - and, from the next Chapter, of labour as well 

— within that sector. So, we shall observe one sector becoming the leading one of the 

economy, as its share in overall production continuously rises, and the other being 

confined to a residual role. The balanced growth path solution, instead, depicts a 

situation in which the two sectors grow at the same rate. 

An assessment of local stability is not possible for the first two categories of steady 

states, because the presence of some purely imaginary eigenvalues makes the system 

locally non-hyperbolic (Guckhenheimer and Holmes (1990)). In section 6.5 the 

through analysis of local stability is reported. Still, the numerical analysis that I have 

conducted, part of which is reported in section 5.3, shows that all of such solutions 
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look like atttactors of the system under some values of the parameters. Instead, the 

solution associated with the balanced growth path can be immediately proved to be 

unstable by local stability analysis. 

5.2.2.A High-growth steady states 

This solution is characterised by complete allocation of capital into the efficient 

technique. It holds under the condition that Tj be greater than 1, thus it implies a 

positive level of unemployment for skilled labour and full employment for unskilled 

labour. One can also notice that a greater speed of adjustment in labour market, as 

measured by coefficient % helps to reduce the level of unemployment, which at the 

limit is then equal to zero. Moreover, when a also goes to infinity, which corresponds 

to the case of perfect information and rationality of the agents (see section 5.1.3.B), 

the profit rate in sector 1, 1 - j ? , equates that of sector 2, 1 —J2, thus making firms 

indifferent between the two sectors. This state seems indeed to reflect a typical 'neo-

classical' equilibrium, where labour markets clear and all sectors of the economy have 

the same level of profitability, though all the activities are concentrated in the first 

sector. Hence, the introduction of non-instantaneous market clearing and limited 

information within the model brings about structural unemployment and a persistent 

gap in the two sectors profit rates. 

Another steady state characterised by convergence towards the first sector obtains: 

(A2) 

AT; = 1, yi = 1 - cgi - c 
Y \ + a 

This was found under the limitation that T1<1, thus it implies full employment of 

labour and rationing of capital in the first sector, and full employment of both capital 

and labour in the second technique. 



5.2.2.B Low-growth steady states 

We also find a couple of steady states symmetrical to those just found, though they 

are characterised by convergence towards the second sector: 

( B l ) i / r ; = 0 y2 = l - c g 2 %2 = ( l - ^ ) - - ^ - ^ g 2 ^ 
[ y 1 + a 

x^= s 

(B2) 

^ 1-% 
=(X y 2 = l - C g 2 - C 

y (i-f) y l + a 

Solution (Bl) is an equilibrium with 'structural unemployment' in the leading sector of 

the economy, i.e. sector 2, and full employment of both inputs in the residual one; 

again this solution holds under the restriction that Tjis greater than 1. Conversely, 

solution (B2) predicts an outcome with full employment of labour in both sectors, 

under the condition that T] is less than 1. The properties of stability of these steady 

states are the same as those found out for the case of convergence towards the first 

sector. 

5.2.2.C Balanced growth path 

This is the only steady state in which both technologies coexist: 

g] + g2 g] + g2 r 
(CI) 

Y g2 + X2=l-S-— — gig2 
g , + g 2 r 

Notice that such a steady state is not constrained by any limitation to parameter Tj: 

it can thus depict both a situation of full employment of labour or of structural 

unemployment, boiling down to no unemployment when y=0. It is easy to show that 

for this value of Ki the productivity remains constant across the two sectors; the other 

values ensure that labour markets clear, so that there is no tendency for the system to 

move away from such a configuration. Since both sectors evolve according to the 

same growth rate, the economy can be said to follow a balanced growth path. 

Nevertheless, an analysis of its local properties of stability shows that such an outcome 



is in fact unstable (see section). The economic reason is to be found in the property of 

cumulativeness of technical change: if this state is perturbed even slightly, then the 

sectoral productivity will differ, thus attracting some firms to move to the more 

profitable technique. As a consequence, the sector that by chance happens to be the 

more profitable will experience positive sectoral economies of scale that will suffice to 

break the balance between the two profit rates. 

5 . 3 A N A L Y S I S O F G L O B A L S T A B I L I T Y 

Due to the complexity of the model, a thorough global investigation of the 

properties of the system is not possible. Therefore, using a specifically designed 

programme for Maple V, I have worked out a series of numerical analyses to test the 

behaviour of the system. The interested reader can find some notes in the last section 

of the Appendix. Overall, the main conclusion one can draw is that all of the above 

dubious cases of steady states turn out to be stable equilibria of the model for some 

values of the parameters. In what follows I shall highlight some of their features. 

5.3.1 First Scenario: Convergence Towards the Inefficient 

Technology with High Skill Shortage 

First, I consider a situation where the condition of skill shortage is quite marked, 

as the economy starts off from a position where two thirds of the population are 

unskilled; that is to say, s= l /3 . Besides, I also assume that the initial situation is one of 

initial perfect symmetry for all of the other variables, such that the two techniques are 

equitably profitable, and firms are equally distributed across them^^ This should be 

appropriate for a situation of absolute ignorance over the properties of the techniques 

at the beginning of the 'story'. Moreover, parameter T|, the key to income distribution, 

The particular values for the parameters have been chosen consistently with works by Silverberg 

and Verspagen (1994) — for what concerns Ct, the degree of individual rationality and information -

and Barro and Sala-i-Martin (1996) — for the capital output ratio c and sectoral growth rates and ^2: 

a = l ; g]=0,04, g2=0,02; c=3; Y=0.5; s = l / 3 ; 11=1. 
The set of initial conditions is meant to depict a situation of even distribution of firms across the two 
sectors: 

K,(0)=0.5; yi(0)=0.5; y2(0)=0.5; xi(0)=0.5; X2(0)=0.5 ; ai(0)=l; a2(0)=l 



is assumed to be greater than one. Therefore, the feasible steady state between those 

listed in section 5.2.2 would be solution (Bl). 

The main result is that the system converges asymptotically to the slow-growth 

steady state, as all capital becomes invested into technique 2 through a series of 

periodical oscillations that progressively dampen down (Figure 5.1). The reason can be 

investigated by looking at the behaviour of productivity growth rates. Technique 1 

starts off with a higher productivity, as a result of the even distribution of firms across 

technologies at instant 0 (figure 5.2). However, firms become soon attracted by the 

possibility of hiring cheap labour in the unskilled labour market, thus boosting 

technique 2's productivity. Hence, after few periods, the productivity in the second 

sector leapfrogs the other, and this is sufficient in order to determine a form of 

technological lock-in towards the second technique. 

It is worth noticing that the first sector does not completely disappear over time: as 

Figure 5.3 shows, production growth rate settles on a 0-growth path on average, in 

which the flow of firms moving to the more profitable sector is exactly compensated 

by the flow of new investments into this sector. This is the sense in which we can call 

this sector the residual one of the economy. The overall growth rate tends to stabilise 

over the same growth rate as that of the leading sector — sector 2, that is - but the 

individual growth of the individual sectors show much widest fluctuations, which 

partly offset each other because of their different periodicity. 

The subsequent diagrams depict the dynamics within the labour market in the 

leading sector; that of the residual sector is similar thus it will not be commented. 

Employment and unit cost of labour settle on a cyclical path (Fig. 5.4). In the long-

run, their trajectory converges towards a limit cycle, typical of Lotka-Volterra systems 

(Fig. 5.5). Notice that the coordinates of the centre of the cycle correspond with 

solution (Bl), once the parameters have been assigned their numerical values^t While 

the first sector periodically experiences phases of full employment, a state of structural 

unemployment in the leading sector of the economy occurs. 

Plugging in the value of the parameters, one then obtains that the trajectories should either orbit or 
converge towards the following set of values; {tsTJ = 0 = 0.94 = 0.64667 y, = 0.97 x, =1/3} 



One may question the reason why the two markets do not clear, even in the 

presence of flexible prices. In general terms, this is the result of the non-instantaneous 

adjustment in the labour market (see discussion in section 5.2.2). However, there is a 

further reason, related to income distribution. Provided that techniques have by 

construction fixed coefficients of production, firm labour demand will depend on the 

level of wages only indirectly, by means of the following dynamical mechanism; a low 

level of wages triggers high profits and then high investments, thus increasing the 

stock of capital and the demand for labour, and vice versa. However, if the 

'institutional' redistributive component is too high, which is the case when T) is greater 

than 1, then capital accumulation will be too low to match labour supply. On the other 

hand, as we shall observe in the following section, for values of T| less than 1 we 

obtain full employment of labour, but this time it is a portion of capital that is left idle. 

Therefore, too large a share of income devoted to labour implies too slow capital 

accumulation, thus creating unemployment. Finally, Figure 5.6 shows the evolution of 

income shares over time. 

Capital share in the advanced sector 
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Evolution of the growth rates of productivity 
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Demand, supply and unit cost of unskilled labour 
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Phase diagram for unit cost and demand of unskilled labour 
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Evolution of income sliares 
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Figure 5.6 

5.3.2 Second Scenario: Convergence Towards the High-Growth 

Steady State with Limited Skill Shortage 

In this section I only slightly alter two of the parameters with respect to the 

previous case. This has the effect of completely upsettting the previous outcome. 

First, the percentage of skilled workers in the population now shifts from a third of 

the previous case to forty percent in the present one, thus implying a less marked skill 

shortage - namely y=0.4. Moreover, parameter rj takes on a value less than 1, namely 

0.5, indicating a less favourable distribution for labour income. All of the other values 

are those indicated in footnote 12. 

As Figure 5.7 shows, convergence to the efficient technique now obtains. 

Accordingly, the analytical solution that is feasible for this setting is (A2)̂ .̂ The 

individual and aggregate growth rates display the same behaviour as the previous case, 

but the roles are now inverted: it is the first sector that becomes the leading one. 

15 This solution reads as follows after having substituted for the values of the parameters: 
(*•[ = l ,y^= 0.868, X, = 0.44, = 0.94, = 0.6} 



whereas the second sector dwindles to a zero-growth path (Figure 5.8). One of the 

distinguishing features of this case is that it is now capital that is rationed, while labour 

reaches full employment (Fig. 5.9 and 5.10). The presence of idle capital in this case as 

well as of unemployment in the previous scenario, is a typical characteristic of models 

of the Harrodian tradition, to which the present model is similar in that it precludes 

marginal substitution of factors of production. Finally, it can be noticed that all of the 

variables do not show the peculiar cyclical behaviour observed in the previous 

scenario, but tend instead to converge towards a point. This is due to the change in 

parameter rj, which implies that the type of dynamics in the leading sector of the 

economy is that of a stable focus rather than a centre (see discussion in section 6.5). 

Figure 5.11 shows indeed that the variables in the leading sector display the spiralling 

behaviour typical of a focus. 
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Aggregate and per sector growth rates 
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Demand, supply and unit cost of skilled labour 

0 . 8 - -

0.7 -

0 . 6 - • 

0.5-t 

0.4- W V 

yi 

LiS 
100 200 3 0 0 

time 
400 600 

Figure 5.10 
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C H A P T E R 6 

G R O W T H W I T H L A B O U R M O B I L I T Y 

6.1 E X T E N S I O N O F T H E M O D E L 

Let us now assume that workforce can be transferable from one sector of the 

economy to the other. Therefore, labour supply in each sector is no longer fixed, but 

is a function of time: 

L'= Lid)+ 

I^{t) = s{t) (6.1) 

4 ( o = i - s w 

The normalisation to one of the whole of the workforce has again been adopted; 

furthermore, s(t) denotes the percentage of the population of workers supplying labour 

on the skilled market as a function of time /. 

Generally, the skill upgrade for a worker demands some costs due to the necessity 

of increasing her stock of human capital. We shall assume that the distribution of 

"abilities" in the population is not homogeneous, but follows a uniform distribution 

on the interval [0,1], where the ranking goes from the ablest individual (s=0) to the 

least able (x^l). The cost of upgrading is determined accordingly by means of a 

function called JLLi(s), which is convex and monotonically increasing; 

//j (o) = 0, lim ju^{s) = +00 

ds ' ds^ 

In this version, the cost of the upgrade is nil for the ablest worker and infinite for the 

least able, and the function is monotonia increasing. Notice that in this model the 

"ability" of a worker is not related with whether she has acquired the status of skilled, 

but with the ease with which such a change can be carried out. 



Following an idea put forward by Blinder and Choi (1990), we can think that there 

also exists a "psychological" cost for the downgrading, since a worker who has started 

her career in the advanced sector is likely to experience a loss of social status. We can 

therefore assume a cost function for the downgrading symmetrical to the previous 

one: 

lim //g ) = +00, (1) = 0 

An example of the two costs function is given in the following diagram, which 

assigns a higher relevance to the "material" cost of upgrading with respect to the 

psychological one of downgrading: 

Costs of labour mobility 

Figure 6.1 

Let us assume that the utility function of the worker is linear in the wage and in the 

transfer cost. At each instant of time, she faces a binary decision as to whether stay in 

the current sector or move to the alternative one. She must then compare the 

expected utility gained in each sector, taking into account the mobility costs and the 

possibility of being unemployed. Let as assume that the probability of being left 

unemployed is proportional to the current unemployment rate, and that workers know 



the current levels of the unemployment rates in both sectors^. Therefore, given that 

the worker with ability labelled as s is currently working in sector /, her utility function 

will be given by: 

t/,- (wj, Wj,Lj,Lj,L; ' 

- IW, ' 

w/1) if no change 

(6.4) 

where, recalling the notation already introduced, Li/L^i and stand for the 

unemployment rates in the two sectors. Hence, a worker will decide to move to the 

alternative sector if the associated expected utility, net of the costs associated with the 

change of skill, exceeds the expected utility earned by remaining in the current sector. 

Even in this setting, I shall assume bounded rationality, so that information diffuses 

slowly and follows a process of the replicator dynamics type. Accordingly, the rate of 

change in the composition of the workforce is proportional to the difference between 

the utility earned in the two sectors, where the constant of proportionality represents 

the speed with which information diffuses, i.e. the probability of being selected for a 

random matching (see section 5.1.3). In order to avoid unnecessary complications, I 

assume that the first workers to move across sectors, if convenient for them to do so, 

are those being at the "margin" of the markets, that is, the currently least able in the 

case of a shift from the skilled to the unskilled labour market, or the ablest in the case 

of a movement in the opposite direction. Therefore, the following rule of motion 

obtains; 
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rj ^ 4 
v ^ y 

Wi(0 
(6.5) 

' In this I am abstracting from the possibility that the probability of unemployment is proportional to 
the worker's level of ability. Also, the assumption that agents know the unemployment rate may seem 
to be at odds with the assumption of imperfect rationality and bounded rationality. The results we 
obtain, though, do not hinge upon this hypothesis. 
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As pointed out earlier, (3 measures the speed with which information is made available 

to agents, and their degree of rationality in processing this information is also taken 

into account by means of the difference in utilities. 

Equation (6.5) forms a system of seven differential equations together with 

equations (5.25)-(5.29) and the two rules for productivity growth rates given by 

equation (5.2). As wages depend directly on productivity, it is no longer possible to 

make the system autonomous by means of the introduction of the auxiliary variable 

Ki. 

6.2 A N A L Y S I S O F L O C A L S T A B I L I T Y 

Analysing the local stability of the steady state is now complicated by the presence 

of an additional equation and by the overall greater analytical complexity of the 

system. In order to make the derivation of some results possible at all, I first set the 

transfer costs /// and //^in equation (6.3) equal to 0, which permits a significant 

simplification of the expression to the following one: 

= f) 
1 

-K" ) 
^ k 

\ 

(6.6) 
1 - 5 

In fact, on the grounds of the simulations that I have conducted, such costs only 

appear to have a key role in determining which of the steady states will be reached, but 

they do not seem to affect their nature. 

Introducing some other minor simplifications, we can thus find the set of steady 

states for the system. It would be tedious to report all of the results of the analysis. 

The interested reader may find more information in section 6.5. I will limit here to 

summarise the main results that can be drawn. The most important conclusion is that 

the nature of the model does not seem to be affected by the inclusion of labour 

mobility. In fact, the steady states found for the previous model with no mobility of 

labour simply 'carry over' to the present setting. More precisely, for each steady state 

found in the previous model there exists a steady state in the present setting whose 

values coincide, apart from an exception, once the steady state value for the variable s, 

which was a parameter in the former model, has been substituted. For instance, 

solution (Al) of the previous model has a 'nearly-twin' solution here: 



(DL) 

j/r, =1, y, = l - c ^ j , jCj = 1 - - ^ ^ — , 3/2 = undetermined, ^2=0, ^ = l | 

In fact, all of the steady state values in (Al) are identical to those of (Dl) once s=1 

has been substituted into the expressions of (Al). The only difference is that in the 

present settingj2 is undetermined. Furthermore, the steady state corresponding to the 

balanced growth path (CI) is also unstable. Moreover, the extra steady states in the 

latter version which do not match any of the previous all turn out to be unstable. 

Even in this setting, therefore, steady states are found in which there is complete 

allocation of the resources of the economy, be it capital or labour, into one single 

sector, which is the same for both factors. The conclusion that one could draw is 

thereby that market forces are sufficient in order to drive both resources to the same 

sector, thus avoiding the possibility of skill mismatches between the technological 

requirements and the workforce qualifications. Nevertheless, even in this setting they 

do not suffice to co-ordinate the agents on the efficient technology. In other words, 

the labour force seems to behave in the same way as capital, despite the presence of 

switching costs that were not assumed for capital: the long-run outcome must be the 

complete shift of workers into the technique that becomes the leading one in the 

economy, the reason being that both workers and firms ultimately become attracted 

by the higher earnings that can be made in the leading sector of the economy. The 

following section reports some results of the simulations that have been conducted, 

focussing in particular on the role of adjustment costs on the determination of the 

long-run outcome. 

6 .3 T H I R D A N D F O U R T H S C E N A R I O S : S K I L L S H O R T A G E 

A N D H I G H VS. L O W C O S T S O F S K I L L U P G R A D I N G 

First, we need to specify a functional form that can be used to represent the skill-

upgrading costs. I shall employ a logarithmic form: 

1 (6-7) 



X\ is a parameter determining the magnitude of the upgrade costs: the higher the 

parameter, the higher the cost for every member of the population to improve their 

skill. 

We shall then assume a function symmetric to the previous one for the 

downgrading cost; 

f 1 
li^{s) = \n — (6.8) 

The parameter values and initial conditions are such that the system starts with 

quite a marked skill shortage as in scenario 1, and with an upgrading cost relatively 

much higher than the downgrading cost. All of the other conditions denote again a 

situation of initial symmetry between the two sectors^. The main upshot is that even in 

this case a result of convergence towards the slow-growth steady state obtains, which 

portrays a dynamics for the distribution of investments across sectors quite similar to 

that of the first scenario (Fig. 5.1). The underlying causes are the same as those 

stressed for the previous ones. In addition, productivity affects wages in such a way 

that workers are attracted to what soon becomes the leading sector of the economy, as 

shown by figure 4.2. The picture shows how the flow of labour is related to the wages 

differential. Therefore, productivity growth acts as the main factor to attract resources 

allocation both for capital and labour. According to the simulations conducted, this 

seems to be a general result, so that one could conclude that there is no risk of 

mismatch between labour demand and supply within this model. That is, a situation 

where capital and labour are allocated in the two different sector^, is avoided. 

However, what cannot in general be impeded is, again, a lock-in effect to the 

inefficient technique. 

An interesting feature of the model is its sensitiveness to the structure of the 

economy, and in particular to the magnitude of the skill upgrade costs. Indeed, it is 

sufficient to slightly shift the value of the related parameters to reverse the result of 

2 In particular: {a:=l;c:=3; Yi:=l; Y2=l; P=1;T1:=1.5; gl:=0.04; g 2 : = 0 . 0 2 ; = ^2= 0.1} {yi(0)=0.5; 
y2(0)=0.5; xi(0)=.5; X2(0)=.5; a,(0)=l; a2(0)=l; s(0)=l/3}. 
3 In fact, many of the additional steady states that can be found in the labour mobility version of the 
model display firms entirely concentrated in one sector of the economy and labour in the other. 
However, these steady states turn out to be unstable from a preliminary analysis. 
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convergence towards the inefficient technique. In fact, after considering a set of 

parameters identical to the previous one but for the parameter A/, which is now 

shifted to a lower value (0.975 instead of 1) denoting a lesser transfer cost for skill 

upgrading, we obtain a result of convergence towards the first sector, analogous to 

that obtained in the second scenario (Figure 3.7). 

Relation between the wage differential and the movements of labour force 

0,3-

0 , 2 - • 

0.1 

L 'm 
- 0 , 1 - -

- 0 , 2 -

-0.3-

J V V V 

50 100 
time 

« ' / -

\ 
150 200 

Figure 6.2 



6.4 C O N C L U S I O N S 

A model of growth with multiple steady states has been developed, which depicts 

the evolution of an economy characterised by localized technical change, i.e. spillovers 

taking place only at the technique-specific level, bounded rationality, which determine 

a repUcator-type dynamics for aggregate behaviour of agents, and non-instantaneous 

market clearing. On the grounds of the local stability analysis and the simulations 

conducted, a high and a low-growth steady states, in which all factors are allocated to 

the skilled and unskilled-intensive technique respectively, obtain as stable equilibria of 

the model. A balanced growth path steady state, characterised by both sectors growing 

at the same rate, turns out to be unstable, because of the cumulative process of 

technical change. Some structural conditions determining the outcome of convergence 

have been highlighted, such as the degree of skill shortage in the case of non-

transferability of labour, and the extent of skill upgrading costs in the case of labour 

mobility. 

The low-growth steady state may be interpreted as the result of a co-ordination 

failure amongst the variety of agents making up the economy, i.e. workers and firms: 

both outcomes in which all agents converge towards the same sector are indeed 

'equilibria' of the interaction, but the co-ordination on the high-growth equilibrium 

Pareto-dominates the other. In other words, in this world of gradual adjustment 

towards equilibrium and optimaUty and slow diffusion of information, market forces 

suffice to impede the mismatch of productive factors, but they do not always provide 

enough incentives to converge towards the efficient outcome. This in particular is the 

case when adverse initial structural conditions for the economy occur. 

The analysis conducted has some straightforward, but significant, implications of 

political economy. In fact, a policy of training the unskilled work force, softening the 

initial skill shortage and lowering the skill upgrade costs, would make it possible to 

overcome the sub-optimal outcome. However, since the transition from the inefficient 

to the Pareto-efficient outcome requires some groups to give up part of their income 

shares in order to pay for the costs of the policy, in exchange of a benefit in the future. 



then some form of intertemporal agreement between the parties is necessary to 

guarantee the undertaking of the plan. As we all know, this is far from an easy 

requirement, though, especially in less developed countries where institutions are 

typically rather unstable. In more general terms, the paper stresses the complexity of a 

process of catching-up in presence of adverse structural conditions: even when a 

potentially more efficient technology is available in an economy, a lack of skill by the 

agents, concerning both workers as to their capacity to adapt to that technology, and 

firms as to their ability to exploit it, may thwart the economic incentives necessary to 

undertake the high-growth path. 

6.5 A P P E N D I X 

6.5.1 Analysis of the Steady States for the Case of Non-Mobility of 

Labour 

The stability analysis is complicated by the fact that the variable X2 is located just 

on the threshold level where the related equation (5.28) changes its expression. This 

implies that the Jacobian on the right neighbourhood of the point differs from that of 

the left neighbourhood. On the left neighbourhood of where both ui and U2 

equals 1, we get the following set of eigenvalues: 

(6.9) 
+ (1+ (%(!-eg, ))1 

Intuitively, the negative eigenvalue can be associated with the Ki axis, indicating the 

profitability of allocating capital in sector 1. Furthermore, two pairs of purely 

imaginary eigenvalues are obtained. Even though their sign is dubious, for the range of 

parameters economically meaningful we can be sure the argument of the square root is 

actually negative. In fact, must have an order of magnitude at least 10 times smallest 

than the value of the other parameters, and this ensures in particular that 

1-cg, <1 (&10) 



From linear stability theory we know that a two-equation linear system having a couple 

of purely imaginary eigenvalues is a centre. However, this conclusion does not 

necessarily carry over to non-linear systems. If this was the case, nevertheless, we may 

think that each couple of eigenvalues actually describes the dynamics of each of the 

two sectors, so that labour demand and wages should display the cyclical behaviour 

typical of a centre. 

In the right neighbourhood of x?, when %<1, we find the following set of 

eigenvalues: 

Z, It c c (611) 

og, ^c[4yl^(l+a(l-cgj)-c(z^ . og, (l + (%(l - eg,)) -
- + -

2 c 

It is notable that the negative eigenvalue and one of the two couples of imaginary 

eigenvalues coincide with what found for the left neighbourhood. Conversely, we now 

have a couple of complex conjugate eigenvalues with negative real part, whose 

dynamics would then be that of a stable focus generating trajectories that converge 

spiralling to a point. 

We can indeed be sure, by means of analytical considerations, that the couple of 

purely imaginary eigenvalues that remain unchanged in the two neighbourhoods can 

be associated with the first sector. In fact, looking at the system of differential 

equations (5.25)-(5.29), one can notice that once Ki is equal to 0, as is the case 

asymptotically, then the second sector becomes "autonomous" from the variables of 

the first sector, thus assuming the form of a Lotka-Volterra two-equation system. 

Hence, the variables of the second sector must asymptotically behave like a centre, and 

converge towards a limit cycle. That this is the case can be derived from picture 3.5. 

As for the first sector, the presence of different pairs of eigenvalues in the two 

neighbourhoods of the solution, which would generate different dynamical behaviour 

if taken singularly, makes it impossible to state their dynamical behaviour with 

certainty. The most likely conjecture, also supported by some further evidence derived 

from graphical analysis not reported here, is that variables of the first sector oscillate 

on a torus, although possible behaviours would also be those of a Umit cycle with a 



slower process of convergence than the second sector, and a strange attractor, i.e. a 

behaviour characterised by chaotic evolution within a limited manifold. 

(A2) =1,y, = l - cg , - c ̂  l-T]^ gf, = i ; y. =i i^(Lz££i) , ^ .2,^ 
y l + a ~ "J 

The properties of stability of the point must again be conducted considering two 

different sets of eigenvalues. In the left neighbourhood of = Lj we shall observe: 

( l -cgj -cg1 (5 - Art) Vc (l - eg,) - - 47?) 

+ (%(!-eg,)) _ + (%(!-eg,)) 
i 

(6.12) 

In the right neighbourhood the eigenvalues are as follows: 

(l - eg,) - g,̂ c(5 - 4;;) g, -\/c (l - eg,) - gj'cCS - 4;;) 
'' ' 2 c 

^c[4y (l + (z(l - eg,)) - câ gĵ  (l + ar(l - eg,)) - car̂ gj' 

(6.13) 

Hence, even in this case we have three eigenvalues that remain the same in both 

neighbourhoods, which are possibly associated with the Ki axis and with the variables 

of the leading sector. However, instead of having two couples of imaginary values we 

find a pair of complex conjugates eigenvalues: this leads us to think that the variables 

in the first sector converge spiralling to a focus, as displayed in Fig. 3.11. As in the 

previous case, we have a couple of imaginary eigenvalues on one side and a pair of 

stable complex conjugates on the other for the residual sector; this is a dynamic 

behaviour not easily classifiable, alike that found for solution (Al). 

I will not deal with the analysis of steady states (Bl) and (B2) presented in section 

5.2.2.B since they are symmetric to solutions Al and A2. 

^2 

(CI) 
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The analytical expression of the set of eigenvalues for steady state (CI) relative to 

a balanced growth path is rather complicated and will not be reported. For an 



economically reasonable set of parameters, however, one obtains the following set of 

values, where I is the purely imaginary unit: 

{-.0165511798 + .5688615151 /, .01356157422, -.0165511798 - .5688615151 /. 
-.0102296072 + .3609416065 Z, -.0102296072 - .3609416065 / ) 

Intuitively, we can associate the 4 complex eigenvalues that can be found to the 

variables related to each sector —labour demand and labour unit cost. The positive 

eigenvalue can instead be associated with the Ki co-ordinate, on the grounds of 

economic consideration set out in section 5.2.1. 

6.5.2 Analysis of steady states for the case of labour mobility 

As already pointed out, the analysis of local stability for the case of labour mobility 

reveals the close similarity from the economic standpoint between the steady states 

found in the two cases. However, the reader interested in the mathematical details may 

want to explore the peculiarities of this, more complex, case. In this section I thereby 

offer a brief summary of the results obtained. 

Dl) =1 y, = 1 - eg; %,=!- ——— gi y2 - undetermined a = l j 

I have already noticed how clearly does this solution correspond with solution (Al) in 

that, apart f r o m b e i n g now undetermined, (Al) boils down to (Dl) once the steady 

state value s= 1 is substituted into the steady states values of the other variables. Since 

variable x?is located on the edge of its admissible values, it obviously suffices to find 

eigenvalues only on the relevant neighbourhood of the space. The following set 

obtains: 

[(l + crXl-yJ-ocg; (l + aXl-yz -eg]) - eg J . 

— ^ [y - gi (^ - 1 )Xi - eg 1X o} 

(6.14) 

No general conclusion can in general be drawn on the sign of the eigenvalues. 

However, some speculative considerations can be put forward. First, let us compare 

this with the set of eigenvalues found for (Al): two of the purely imaginary 

eigenvalues coincide, once the value of s has been substituted; presumably, they are 



associated with the Lotka-Volterra dynamics setting in within the leading sector of the 

economy. The first two eigenvalues of (Dl) have now a dubious sign. However, for a 

significant set of the parameters, and for j^ sufficiendy close to 1, which on the 

grounds of the simulations conducted seems indeed to be the case, their values turn 

out to be negative. We finally have one negative eigenvalue, again for a realistic value 

of the parameters, and one equal to zero. Overall, therefore, this analysis cannot be 

conducive to any definite conclusion, because of the presence of eigenvalues with real 

part equal to nil. However, the simulations conducted prove indeed that this steady 

state turns out to be an attractor of the system, the two variables associated with the 

leading sector, xi andj? that is, moving along a close orbit whose centre is that 

indicated in (Dl), converging to 1, and all of the other variables converging to the 

values prescribed in (Dl). 

(D2) & ; = ! , ) ,;=1-Cgl-C 1-7? A (i-%0 gi, Xj = 1 + g,, ^2 = undetermined, = 0, a = 0 
y 

Alike (Dl), solution (D2), which holds under the constraints that T] is less than 1, has a 

corresponding solution in (A2) in that the latter obtains if one substitutes s= 1 for the 

parameter s in (A2). The only difference lies in thatJ2is undetermined in (D2), 

whereas it takes a definite expression in (A2). Assigning for simplicityj2 =1, which is 

the most likely value assumed by this variable in the residual sector of the economy, 

and the one actually observed in the simulations that have been conducted, the 

following set of eigenvalues obtains: 

Vc (l - eg,)- cgi' (5 - 4 ^ . & , Vc[4)^(l-cg;)-cg,^(5-4/7) 
1, - —H 

1L 
2 c ' 2 c (61^, 
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y 

Interesting analogies with solution (A2) can be found here, too. The first pair of 

complex conjugates eigenvalues is identical to that found for (A2): this is likely to be 

associated with the dynamics in the leading sector of the economy, and indeed in the 

simulations I have conducted variables xi andj? show the typical behaviour of a focus. 

The other eigenvalues are either negative — in particular the latter is certainly negative 

as aj in the long run outstrips a large amount - or equal to 0, which is likely to be 



associated with . That this solution is indeed an attractor for the system has been 

verified through numerical simulations. 

Finally, symmetric solutions to the pair now illustrated, characterised by 

convergence to the second sector, can be found. These can be associated with 

solutions (Bl) and (B2) for the same reasons set out above; 

(El) jx"; = 0 y 2 - l - cg2 = 1 —— g; y\ = undetermined a, = 0 s = o | 

gl, = 1 + ———g2, = undetermined, x, = 0,s = 0 
r 

(E2) 

f r i -% 
j/r, =0, yz = l - c g 2 - c 
I I , 

Not surprisingly, these steady states show symmetric properties of stability to those 

just examined. 

Finally, an equivalent solution to he balanced growth path solution (CI) seems to 

obtain even in this case, even though a complete analytical solution is not possible. 

However, after having assigned the numerical values used in the previous simulations 

to the parameters, one can express all the variables as a function of the particular value 

taken on by s. This solution looks indeed the exact analogous of solution (CI): 

gl+g2 gl+g2 X 

s = = 0.499 

Not surprisingly, this turns out to be unstable. 



T H I R D P A R T 

T E C H N O L O G Y A N D S O C I A L N O R M S 

I N T R O D U C T I O N 

In this final Chapter, I would like to return to the issue identified at the outset (see 

Preface of the thesis), and investigate the idea of the mutual interaction between social 

norms and economic performance. In particular, building on the material developed in 

the earlier Parts of the thesis, I aim to model the relationship between technology and 

social norms in such a way as to capture both the fact that the type of technology 

adopted in an economy may influence its institutional structures and the pattern of 

norms, and the fact that particular social norms may in turn affect the adoption of 

specific technologies. 

In particular, I try to model the relationship between the economic and the social 

side as twofold: on the one hand, the type of technology generally adopted in an 

economic system may call for particular types of institutions and influence the 

established social norms. In particular, economic activities with different degrees of 

risk and different patterns of distribution of the costs of risk across agents may call for 

different types of social institutions. Ideally, an optimal institution should alleviate the 

bad consequences and stimulate the positive aspects linked with the undertaking of 

risk and competition within an economic system^. On the other hand, norms may 

foster or thwart the adoption of some rather than other technologies. For instance, a 

' To be sure, the credit system is the institution than in the reality of market economies permits to 
handle risk at the aggregate level. Although the model developed in this chapter is characterised by 
such a level of abstraction as to make it impossible its explicit consideration, one could read the main 
results of the model as related with the type and degree of development of the credit system. 
However, it has to be noticed that credit is only one of the many ways in which a modern society 
manages risk. 
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'collectivist' type of norm, as opposed to one that elicited the allocation of resource on 

an 'individualistic' basis (see Greif (1994)), may be at variance with a technology in 

which individual contributions were substitutes. The opposite would of course be true 

with respect to a production function that required complementary individual 

contributions. 

In the model developed in this Chapter some of these issues will be addressed by 

portraying the strategic relationship between two entrepreneurs involved in a 'race for 

the market'. Building on the Grossman-Hart's framework for productive integration 

(1986), agents will have two strategies available in handling risk: they could either select 

a risk-sharing economic activity, which requires an investment in 'co-operative skills' 

and is carried out through a joint production function; or, they can opt for a more 

risky activity, which is moulded as a winner-takes-all contest. Social norms are shaped 

as regularities of behaviour associated with system of expectations, which a normative 

prompt provide to individual motivations along the lines of the models proposed in 

the first part of the thesis. The associated sets of institutions could then be called co-

operative or competitive according to which type of technology and social norms emerge. 

Social norms will be seen as having two potentially opposite roles: on the one hand 

they could be the main determinant for setting up efficient co-operative economic 

activities. In this sense, building on the evolutionary approach that will be adopted in 

the interpretation of the model, their role could be depicted as one of providing a 

'social memory' of past beneficial interactions, which constrain present interactions 

through the normative power of expectations and perceptions of the pubHc interest. 

On the other hand, norms could also take on a 'conservative' role in that they could 

hamper the shift to alternative better technologies, or the activity of experimentation 

and innovation, when social norms sustain the practise of engaging in co-operative 

economic activities. This may originate a situation of mismatch between technologies 

and institutions, analogous to the instance of slow-growth trap described in the second 

part of the thesis. 

Some final caveats are needed before starting off. First, one could wonder if it is 

sensible to talk about a technology as a whole for the economic system. That this is 

indeed the case can be argued by referring to the work of some economists (e.g. Dosi 



et al (1988)) have introduced the concept of'national technological systems', and one 

can always hope to identify the 'leading' as opposed to 'residual' sectors in an 

economy, thus focussing on the key ones and neglecting the others (see previous 

chapter on growth). For 'type' of technology, here, I refer in particular to the optimal 

scale of the production function, which may favour enterprises with high fixed costs 

rather than those with no or small fixed costs. In particular, the key property is the 

super-additivity of the cost function, which will be partly captured in equations 7.3 and 

7.4. Although I will not further this argument in the remained of the Chapter, the 

main idea is that the higher the amount of investment that is needed, the higher the 

'cost' of risk, as clearly the losses in case of unsuccessful business is higher. Of course, 

not only are static returns to scale relevant, but also dynamic returns to scale, which 

refers to the gains in productivity stemming from learning by doing, learning to learn, 

innovations and all the related issues (appropriability Vs imitation), are of remarkable 

importance. 

Second, in the light of the typical economic approach of methodological 

individualism, the situation of interaction described in the model should be 

understood as a stylised relationship that is representative, subject to minor changes, 

of a variety of economic relationships within a society. For instance, the same model 

could also illustrate an entrepreneur-employee relationship as to the mutual 

investment to be carried out within the joint productive activity; or that between two 

employees as to the 'insurance' against unemployment. Therefore, I see the model as 

being descriptive of some basic relationship characterising contemporary societies, 

thus its results could be of some significance in the study of how a society copes with 

industrial relations, technological research, and systems of welfare. 

Having said that, though, let me be clear that the purpose of the model is to 

describe, rather than to explain, the sort of general arguments so far illustrated. In fact, 

given the high degree of abstraction that is needed in order to ground social 

institutions on individual behaviour, it would be pretentious to draw direct 

implications from the straight results of such a simple model, without the guard of a 

more careful consideration of the array of factors that are inevitably left aside. 

Therefore, one should read the model as illustrative of some of the relationships that, in 



my view, occur between technological systems and social norms, rather than as a 

thorough account of social institutions. In particular, some readers have been misled 

by the apparent technological determinism that seems to drive the model; conversely, some 

others have been critical on the introduction of other-regarding motivations in the 

second part of the chapter as a rather ad hoc assumption, which simply begs the 

question of how co-operative behaviour emerges within a society. To prevent this type 

of criticisms, though, I will not push the argument any further than arguing that some 

types of social norms are more likely to emerge within particular technological 

framework, or that the existence of some correlations between social institutions and 

technological systems can in fact be supported on theoretical grounds. 



CHAPTER 7 

A M O D E L OF NORMS S E L E C T I O N A N D 

E C O N O M I C PERFORMANCE T H R O U G H 

I N S T I T U T I O N A L GOVERNANCE OF 

U N C E R T A I N T Y 

7 . 1 T H E S E T T I N G O F T H E M O D E L 

7.1.1 The Timing of the Model 

The model that I will study in this chapter can be traced back to the strand of 

literature originated by Grossman and Hart's (GH in the following) classic account of 

vertical and lateral integration (1986); in fact, in my model the succession of players 

and 'Nature"s actions is like that of GH, with a first stage of commitments followed by a 

Nature's action, and then another action from players. My model, though, further 

includes another move from Nature in one version of the final stage. Moreover, the 

usual hold-up problem will be seen to be a crucial occurrence of my model, too. 

However, my focus will be on how the different technological conditions determining 

vertical integration as opposed to non-integration play a key role in the players' choice. 

Also, the lack of complete information will be a crucial determinant of the outcome of 

the interaction. With respect to this point, I will take on the usual Knightian 

distinction between and intended as and 

respectively, handling of situations of lack of information. Due to the analytical 

complexity of the former aspect, I will be content with developing a formal analysis of 

only the latter aspect, relying on some qualitative considerations as far as risk is 

concerned. 

The game as a whole may be conceived as one of a potential 'race for the market' 

between two entrepreneurs. This is only 'potential' as they in fact have a choice 

between actually going for the race in a ivinner-takes-all type of contest, or settling down 



to establish a joint enterprise, thus splitting half of the stake in play. The stake consists 

of the demand for the product in a market - from which the phrase 'race for the 

market' is derived - so that the player who turns out to be the winner in the contest 

ensures for herself the whole demand and leaves nothing to the other; conversely, if 

they choose not to race against each other, the two players will share the profits 

deriving from the joint enterprise. 

The final decision as to whether race or not is affected by what happens in the first 

two stages of the game, where agents determine their degree of commitment to a 

would-be joint enterprise through their amount of effort invested in co-operative as 

opposed to competitive skills. This is determined by the variable OCi which indicates the 

share of investment in human capital devoted to the development of 'co-operative' 

skills. The investments in the two types of skills are supposed to be incompatible, so 

that investing an additional unit of resources in co-operative skill implies a reduction 

in the investment in the alternative type of skill. 

Once the investment phase has been completed, 'Nature' has the role of 

determining individual productivities, which are represented by the pair of variables 

(0, , v j . They represent, respectively, the individual contribution to productivity in the 

co-operative enterprise, and individual productivity in the competitive enterprises, 

respectively. That is, the higher 6^, the higher the expected payoff from joint 

production; the higher v,, the higher the expected payoff in individual productivity. Or, 

to be more precise, if individual productivity is higher, then the expected payoff of the 

corresponding productive activity is not smaller. For simplicity, I assume that the 

determination of individual productivities follows a random binomial distribution, so 

that there are two only possible outcomes available; 0 and 1, which correspond with 

low and high individual productivity respectively. The investment effected in the 

previous stage influence the realisation of productivities; in fact, the higher the 

investment in a type of skill, the higher the probability of obtaining high productivity 

in the related skill. For instance, an increase in (Xi will bring about at the same time an 

2 As before, I shall label each agent with the letter i andyj and refer to a generic player between the two 
as /, with 
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increase in the probability of receiving a high value of 6i, and a decrease in the 

probability of receiving a high realisation of V/.. 

In particular, overall productivity within the joint production function can be 

generally thought of as being determined by the degree of complementarities between 

individual inputs. For simplicity, I study the two most extreme cases that can occur: 

perfect substitutability and perfect complementarity between individual inputs, which, 

as will be shown, lead to very different strategic situations^. Hence, if an individual has 

obtained a high di, she will be not sure that joint productivity will also be high: this will 

only occur if her partner has got high productivity as well, or if individual inputs into 

joint production have high degrees of substitutability. Productivity in individual 

competitive production functions is instead directiy determined by the related 

individual productivities. Moreover, it is also assumed that Vi also decides the winner 

of the race: in a very simple way, the winner will be the player with a higher value of V/ 

, and cases of draw will be resolved through the toss of a fair coin" .̂ 

In this first version of the model, I assume that agents are risk-neutral; section 7.4, 

instead, offers an insight into the cases of risk-aversion of agents and radical 

uncertainty. For obvious reasons, only the first case has been analysed in quantitative 

terms. I have to stress from the outset that the way productive activities are modelled 

makes the competitive activity generally more risky, in the sense that its ex-ante 

variance is generally higher than the other. This is clearly recognisable if one consider 

that in the case the race for the market is lost, the loser gets a payoff of zero, whereas 

in the co-operative case the payoff in the 'bad' states of the world, i.e. when individual 

contributions to joint productivity are low, is nonetheless positive. This is enough to 

make the competitive activity more risky, as, for most values of the parameters, the 

payoffs difference in the good states, i.e. when winning the race in the competitive 

2 The case of complementarity between individual inputs could also be thought of as arising from the 
possibility of a 'bad match' in the competencies of the two partners, within a search model. This 
interpretation would be suitable for the other two versions of the model, which will only been hinted 
in the conclusive section of the Chapter. 
4 For instance, it can be thought that the two firms participate in an auction to 'buy' the market, thus 
the firm with higher productivity is the one that will offer the higher bid. However, this aspect will not 
be modelled. 



case and getting good draws in the co-operative one, are generally not so large to alter 

this result. 

A way to gain a further insight into the model is perhaps to illustrate its 

relationship with the structure of GH's original one: as mentioned above, in fact, the 

three stages of the present model can be matched with the three phases of GH's 

model. Then, the stage concerning the choice on the type of human capital in the 

present model corresponds to what is the commitment stage in GH's model; in fact, as 

will become clear later, the decision to invest in co-operative skills can indeed be seen 

as a commitment to a co-operative behaviour at the third stage, as by increasing the 

investment in co-operative skills at the first stage, the profitability of the competitive 

strategy at the third stage is decreased. The random stage in G H consists here of the 

determination of individual productivities; finally, what in G H is called the action stage 

is here interpreted as the decision on either setting up the joint enterprise or 

participating in the contest for the market, which is in turn affected by the 

commitments taken at previous stages and by the random determinations of individual 

productivities. 

7.1.2 The 'Race for market demand' 

I shall now proceed to the more detailed illustration of the model. Its timing is 

illustrated in Figure 7.1, where a brief description of the main actions involved, along 

with the indication of the relevant variables, be they under agents' or Nature's control, 

accompanies each stage of the game. 

I believe that the appropriate way to illustrate the structure of the game is to start 

from the end, i.e. from the last two stages, and then proceed backwards. The basic 

choice agents have to make in stage 3 is whether to set up a joint enterprise or to 

compete against each other for success in the 'race for the market'. The first choice, 

which of course requires both agents to agree, implies that they share a cost function 

and spHt the profit in, say, equal parts. Therefore, the related payoff is for the /-player 

is: 

9,, i {pF - (y; e,, e,)} (7.i) 
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The superscript C refers to the 'Co-operative' enterprise, i.e. the one associated 

with joint production. Yis the quantity produced jointly by the two firms. The cost 

function c'^{Y;di,6j) depends on the two parameters ft and 0j , which, as explained 

above, are the two individual productivities associated with the joint production 

function; they are determined by the move of Nature at the second stage and by 

agents' decisions on skill investment at the first stage. Total profits are here shared 

equally amongst the agents. Notice that the demand function facing the co-operative 

firm is assumed, for simplicity, to be infinitely elastic with respect to the price^. 

t = l t=2 t = 3 t=4 

Players choose 
the degree of 
specific as 
opposed to 
general 
investment in 
human capital. 

Nature 
determines the 
productivity of 
the joint and 
individual 
enterprises. 

Players choose 
whether to set up 
a joint enterprise 
or 'race' 
individually for 
the market 

Integration: 
{YES,NO} 

Figure 7.1 

In the case 
players decide to 
race. Nature 
deter mines the 
winner of the 

contest.. 

The other option the two players have is to enter the race for appropriating the 

market demand. In this case, individual payoff is: 

< (y,; W, - c,'' ( y , ( 7 2 ) 

Here the superscript R denotes variables relative to the other option agents have, i.e. 

Racing for the market. P m represents the probability of winning the 'race', according 

to the rules that have been specified above. Given the winner-takes-all nature of the 

contest, the payoff associated with losing the race amounts to zero. Profits in case the 

race is won are equal to revenues, where the demand is the same as that for the co-

5 This assumption is mainly made abstract away from the complications that would arise if firms were 
assumed to have some degrees of market power. In any case, though, since the co-operative firm and 
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operative case, net of costs cf (y,.;v,). Costs are now only affected hjji, which is the 

quantity produced by the individual firm that has won the contest, and individual 

productivity in the competitive case, i.e. %. The interaction in the last stages is such 

that it suffices that one firm refuses to Co-operate that the contest takes place. As we 

shall say, this strategic aspect will be crucial to the results of the game. 

In stage 2 the move of Nature has determined the parameters (9i , Vi), 

with which agents approach the third stage. As already mentioned, they are the 

outcome of a random process, which is in turn affected by the type of investment in 

human capital made at the first stage. In order to make this relation clear, I will 

sometimes write the parameters as follows: A key point is that these are 

private information of each agent at the third stage, although each agent can attach a 

probability distribution to the parameters based on the action observed in the first 

stage. I will leave to a further discussion the case in which the agent cannot infer a 

probability distribution because of a situation of radical uncertainty on some other 

characteristics of the other party. 

As already shown, the parameters 9 and V affect the cost functions, and thus 

determine the productivity of the joint and individual production functions 

respectively. In what follows, costs are given a simple quadratic form: 

c'(Y-e,,e,)=Y'ii-g[e,.e^)) (7.3) 

c," ) = ( y , m ) , /= {' J } 

Equation (7.3) represents the cost function associated with the joint form of 

enterprise. It is made up of a standard quadratic term, and by a second term capturing 

the impact of the degree of complementarity among individual skills on joint 

productivity. More precisely, g{p^,dj) is a function satisfying the following basic 

features: 

dd^ 
:> 0 (7.5) 

that winning the race would have the same degree of market power, the final results would not be 



That is, g{9^,6 J) represent a bonus in the costs, which is non-decreasing in the size of 

individual co-operative productivity. In the remainder of the Chapter it will be called 

the co-operative bonus. The extent to which costs can be reduced depends on the way 

individual contributions to joint production are combined, i.e. on their degree of 

complemantiriety/substitutability. As anticipated, I will only consider the two extreme 

cases of perfect complements and perfect substitutes in individual contributions, 

which are represented respectively by the following specifications: 

) = ^(max{6',., gy j) (7.6b) 

Equation (7.6a) describes a situation where individual skill investments are perfectly 

complementary in that both agents needs to realise a high value in their own 6i in order to 

reap the bonus. That is, it suffices that one of the two agents gets di—^ to eliminate the 

bonus. Expression (7.6b), instead, represents a situation in which investment in 

individual skills are perfectly substitutes, as it is sufficient that any agent obtains a high 

realisation in her own di to permit the realisation of the bonus, is instead a 

technological parameter that measures the size of the bonus, provided that a 'good' 

match has emerged from agents' actions and Nature's move. Condition (7.5) and the 

fact that ft can assume values of either zero or one imply that PE (0,1). 

The individual cost functions (7.4) have a similar shape, in that they are made up 

of a 'standard' quadratic term, which of course is now a function solely of the 

individual quantity that is being produced, and by a second term that determines the 

bonus for individual costs when the parameter 14 has reached a high value, / he r e plays 

the same role as /?in (7.6) as it represents the size of the competitive bonus when a 

high realisation of V/ makes this possible. To be sure, given the 'winner-takes-all' 

nature of the race, the bonus can be appropriated only if the agent wins the race. 

Furthermore, I assume that the winner of the competition for the market is 

determined by the pair of parameters Vs. More precisely, the winner is the individual 

who is endowed with the higher V, and the possible case of a tie is resolved with the 

affected by this simplifying assumption. 



toss of a (fair) coin. Therefore, an agent is sure to win (to lose) the race if he has got a 

high (low) V and her opponent has obtained a low (high) V. In all of the other cases, 

when agents draw the same V, they have probability equal to Vz of winning the race. 

7.1.3 The Choice of Skills 

I now turn my attention to the initial stages of the game. The first stage concerns 

the agents' choice on their degree of investment in co-operative, as opposed to competitive, 

skill. This distinction is akin that of Aoki (2000) between malleable skills, 

on which he bases his account of the institutional differences between the Japanese 

and the US types of corporate organisation. This account is based on the intuition that 

different types of competencies need to be developed depending on the productive 

setting in which an agent operates. One may also think of co-operative and 

competitive skills as measuring the degree to which an agent has invested in searching 

for her suitable counterpart within a population of entrepreneurs. Although it may be 

generally thought that there are some complementarities between the two types of 

investment, I shall assume that there exists a sharp trade-off between the two, so that 

investing one additional unit of effort in one type of skill means that the same unit 

must be detracted from investment in the other skill. The best way to model these 

considerations is to assume that each agent has available a fixed, but divisible amount 

of resources, e.g. time, or money to be spent on education, which can be allocated to 

the development of the two skills. 

Accordingly, the variable G [0,l] will measure the amount of effort put in the 

investment in co-operative skill, whereas (1-(Xi) represents the amount of effort 

available to be invested in competitive skill. I assume that investing in skills bring 

about a cost for the agent, which will be represented by the function d((Xi). The shape 

of this function is not obvious, as it would depend on the sum of the costs associated 

with investing in the two skills. For now, I assume that the cost for competitive skill is 

always zero, so that only the other form of investment carries a cost for the agent. 

Therefore, skill investment cost is bound to be non-decreasing in OCi and to be zero 

when (2/is zero: 

(f'(o^J>0,(Z(0) = 0 (7.7) 



The choice of (Xi has an impact on the determination of the parameters (6i , Vi) . 

In particular, I assume that the higher the effort put in the investment in a skill, the 

higher the probability that a high productivity is realised. In particular, the parameters 

are assumed to be determined by a simple binomial distribution: 

. J l wi.hprobp«, 

[O with prob. (l - pa^) 

The parameter p e (0,l) is an index of the uncertain^ present in the economy. In fact, it 

prevents the agent from being ahsolutelj certain to obtain a high contribution to joint 

productivity even when devoting her whole effort to co-operative skill, i.e. when CCi—X. 

This parameter may be thought of as an effect of the latent uncertainty present in the 

economy, which may prevent the realisation of a good 'match' between agents because 

of their skills being incompatible. 

The same argument applies to the other parameter affecting the productivity of 

individual production: 

_ fl 
V, = i , \ (7.y) 

[O with prob. 1 -7 (1 -a , ) 

Here, the parameter Tplays the same role as p in expression (6.8), and, again, effort 

put into competitive skill, i.e. (1- Oti), increases the probability of 'drawing' a high 

productivity. 

For expositional purposes, I shall adopt the following terminology, which permits 

the unification of the two cases of investment in co-operative and competitive skills in 

a single framework. First, I shall refer to parameters 0 and V as co-operative and 

competitive productivity respectively, by analogy to the type of skill they are associated 

with. The same applies to the bonuses that may obtain in the two cases. Second, I shall 

say that when agents get a high level productivity in either of the cases, their 

investment in the related skill has been successful. This implies that under the 

specification (7.6.a) of the co-operative bonus, the investment of both agents has to be 

successful, whereas under (7.6.b) it suffices that one agent realises a successful 

investment in co-operative skill. 

The main idea I wish to capture with this model is straightforward: the higher the 

investment in co-operative skill, the higher the probability of realising a good match in 



the case of setting up a joint enterprise, but the lower the probability of selecting a 

high productivity for the individual case and of winning the race. Conversely, the 

higher the effort devoted to the development of competitive skill, the higher the 

probability of winning the race, but the lower that of carrying out a good match in the 

joint enterprise. For instance, devoting all effort to co-operative skill, i.e. CCi—1, makes 

as high as possible the probability that individual contribution to joint production is 

high, but causes V/ to be zero. In fact, this does not determine that the race would 

certainly be lost, as the agent may win the toss of the coin if confronted by an 

opponent who also had a zero competitive productivity. 

Therefore, the probability of winning the contest varies in relation with the 

draw of 

P,(wf\v, =l)=p(v, =0)+^P(v, (7.10) 

P,{WR\v, =0) = ^p{vj = 0 ) = | ( l - Z ' ( l - f f j ) (7.11) 

Hence, the ex-ante probability of winning the contest, which depends on Cti is: 

/ ; ( iw; )= i ( i+ ! • (« ; -« , ) ) (7.12) 

Notice that, whenever 6% is different from (Xj, a decrease in T implies an increase in 

the variance of winning the race, which confirms the interpretation given above of T as 

an index of the uncertainty present in the economy, in particular with respect to the 

individual production functions. 

7 . 2 T H E S O L U T I O N S T O T H E G A M E 

7.2.1 Optimal Strategies in the Sub game with Complementary 

Efforts in Joint Production 

First, I deal with the case of complementary efforts within the joint production 

function (eq. 7.6.a), which requires both agents to draw a high co-operative 

productivity. I leave the case of substitute efforts to the next section. Consider the 

strategic situation from the third stage of the game: here each agent is aware of the 

draw of her pair of parameters, but is uncertain as to that of her counterpart. Though, 



the agent can build a probability distribution on this, which is based on the 

observation of the action carried out by her counterpart in the first stage. Hence, she 

will form a belief on her partner's pair of productivity parameters that is based on (7.8) 

and (7.9). Now, the decision agent i has to make concerns whether to offer her 

availability to set up a joint enterprise or to go directly for the race. I shall refer to 

these actions as Co-operating and Racing, respectively, with labels C and R, even 

though whether the joint enterprise will be constituted depends on the co-operation of 

agents. In other words, action C only signals the availability of an agent to set up 

the joint enterprise. In the case the other agent refuses to Co-operate, she will be 

called to race. In fact, recall that the availability of both agents is required in order to 

form the joint enterprise. 

Agent / s expected payoff from Co-operating in the joint enterprise varies with 

hers and her opponent's draws of Oi. In what follows I show the general solution to 

the problem of maximising profits. The optimal quantity is: 

Hence, according to (7.1), profits assigned to each player are; 

n, 

By solving the same problem in the case of competition and substituting in (7.2), one 

obtains that the payoff available for the firm that wins the race is given by: 

Thereby, this is the 'stake' in the race for the market. Notice that, in this case of 

complementary contributions within the co-operative production function, neither 

before nor after observing her own productivity can an agent be sure about the 

relative magnitude of and In fact, the former depends on the 

realised value of 9 of her opponent, which is unknown until both agents decide to Co-
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operate^. Moreover, it is clear that the selection of high productivity in both co-

operative and competitive skills has the effect of increasing the relative expected 

payoff, and thus the attractiveness, of the related action. 

Since there are four possible outcomes in individual productivities, we have to 

consider each different case in turn. 

ClASaE (1): /, %= /j 

In this case the agent has high productivity in both joint and individual production. 

Therefore, her expected payoff if both agents Co-operate is; 

=l ) ==/?(%,arC(6, =1 ==l)4-(l-- p a y ( f ? = 1,2/ ==o)== 

l-P J 

(v, = l)+(l - r(l - = l) = 
CA17) 

Expected payoff from competing is given by: 

= i ) 

_ Y 2 - r ( l - ( Z y ) 

1 / 

Therefore, it will be profitable to select the first option if and only if: 

[/.(C.C;!?, =!)*#' > m (7.18) 

where 

The intuition is quite clear: a player Co-operates if and only if she observes a high 

enough investment in co-operative skill in her opponent at the first stage. In fact, this 

ensures that the co-operative bonus in joint productivity is sufficientiy likely, thus 

making joint production preferable to individual production. In other words, if the 

observed effort in co-operative skills that the other agent has undertaken is sufficientiy 

high, then the expected payoff from Co-operating exceeds that of Racing. This holds, 

at least for sufficientiy high values of 1^, notwithstanding the fact that the agent has 

'' In fact, the inequality that determined whether the payoff at stake in Racing exceeds that obtainable 
when Competing is: -

^ In fact, (7.18) holds under the condition that the denominator is positive, which I shall assume 

throughout the analysis. This is the case if P outstrips a threshold level that depends on Y; more 



also obtained high productivity in individual production. The threshold level depends 

on the array of parameters of the model, and it is clear how an increase in y^has the 

effect of decreasing such a threshold, as the expected payoff from co-operative 

production increases, whereas an increase in % for the same reasons, has an opposite 

effect on (2i. Moreover, higher uncertainty in the realisation of 0 - namely, an increase 

in p- has a negative effect on the threshold, whereas greater uncertainty in the 

occurrence of % i.e. an increase in T, has the opposite effect on a \ . 

CASE (2): 

If the agent has got a bad draw in co-operative productivity, that is 0=0, she is 

then certain to obtain the following payoff, no matter what her opponent's draw is: 

=0) = 
8 

V y 

(A20) 

Comparing this with expression (7.17), one obtains that C/,- {j,J\0^ = O) < f/,. = l) 

for any value of CCi. Therefore, if the agent gets a good draw in competitive 

productivity and a bad one in co-operative productivity, she will always opt to Race. In 

fact, under this situation the /-player is certain not to gain the bonus in co-operative 

production, whereas she has positive probability of winning the Race and the 

competitive bonus. This makes Racing the best option in this case. 

CASE (3): (di=1,Vi=0). 

Conversely, if the /-player gets high productivity in joint production and low in 

individual production, then she will always opt to Co-operate. In fact, her expected 

payoff from competing for the market is now: 

£/,(«,•;v, =0) = f - ^ V r ( l - a J ) (7.21) 
I ^ J 

Hence, comparing (7.21) with (7.16) shows that choosing not to Race is always 

optimal, no matter what the opponent's individual choice of 6̂  is. The intuition is 

analogous to case (2) above. 

precisely, the condition is ^ . If this condition did not hold, then the agent would always 

select 'Race' in this case and no investment in co-operative skill at the first stage, thus making the 
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CASE r4̂ : ("^=0, %=o;. 

Finally, comparing (7.21) with (7.20) demonstrates that Co-operating is always optimal 

for all positive values of OCj, and at least as optimal when CCj is equal to zero. Therefore, 

the agent will choose to Co-operate when the agent gets bad draws in both 

productivities. 

On the grounds of this analysis, we can summarise as follows the agent's optimal 

strategy, which depends on the productivity draw and on the observed effort in co-

operative skills by her counterpart: 

if 6̂  ((%,) -1 , Vj (of;) — 1 
j c > a; 

[R otherwise 

c: if )== 1, y,(orJ == 0 (722) 

R if 9. (a,) = 0, V. {a.) = 1 

(7 if ((%()== = () 

In summary, whenever the agent gets a bad draw in competitive productivity she will 

always opt to Co-operate (or, to be more precise, she will 'offer ' to Co-operate; 

remember that the selection of the co-operative enterprise always requires both agents 

to offer their availability to Co-operate). However, when she gets high competitive 

productivity, she will opt for Racing when her co-operative productivity is low, and 

she will condition her choice on the observed investment in co-operative skills of her 

counterpart when both her productivities are high. In fact, when competitive 

productivity is low, the perspective of losing the Race and earning a payoff of zero 

with high probability makes this a rather unattractive option: in this case it is better for 

the agent to go for the 'safer' option of Co-operating, which ensures a positive payoff 

even when no co-operative bonus is delivered. 

When competitive productivity is high, instead, the chances to win the race with 

the relative bonus are quite high, thus making this quite an attractive option. This will 

in fact be the agent's option when her co-operative productivity is low, which ensures 

that no co-operative bonus will be delivered. However, when her co-operative 

productivity is high, there is a positive probability of earning the bonus: this will 

model quite uninteresting. 
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depend on her counterpart's co-operative productivity, which the agent cannot 

observe but which can estimate on the grounds of his investment in co-operative skills 

carried out at the first stage. Hence, if she has observed high enough effort by her 

counterpart, the probability of earning the co-operative bonus gets sufficiently high, 

thus making this the most preferred option, at least when /? is sufficiently high (see 

note 5). This analysis is consistent with the intuition given at the outset (section 7.1.1) 

on the higher risk associated with competing for the market with respect to co-

operating. 

To be sure, the presence of unconditional choices in three out of four cases 

depends on the particular cost functions that have been adopted and on the simplicity 

of the binomial distribution scheme for determining productivity. However, I hope 

that this simplification helps to focus on the main aspects of the relationship between 

risk and production that were laid down at the outset. 

7.2.2 Optimal Strategies in the Subgame with Substitute 

Productivity in Joint Production 

This case differs from the preceding one only for the different shapes of the joint 

production bonus, which is now expressed by (7.6.b). This represents a situation in 

which individual contributions to joint production are substitutes, as it suffices that only 

one agent's investment in co-operative skills is successful in order to yield the co-

operative bonus. Although the overall 'stake' of joint production remains unchanged 

as in (7.14), this situation is different from the strategic point of view. This can be 

shown by noticing the changes in the payoffs functions in the joint case: if the agent 

gets a good draw in joint productivity, she is now certain to earn the highest payoff 

available: 

=1): " / Y 1 ' (7.23) 

\ 
8 

Conversely, when her investment in co-operative skill is not successful, she may still 

hope to earn the bonus if her partner's investment turns out to be successful: 

=0) = 
r -2 

l - p 
(7.24) 



Notice that this expression is equal to (7.16), which was associated with a good, rather 

than a bad, draw in joint productivity. If the costs that the agent has to sustain to 

engender co-operative skill are sufficiently high, then, a typical free-rider problem 

arises, as each agent has the incentive to free-ride on other's investment in co-

operative skill. O n the other hand, an agent is more likely to Co-operate at the third 

stage if she is hopeful that her counterpart's investment in co-operative skill has been 

successful. 

Some simple comparisons similar to that carried out in the previous section leads 

to find out the third stage optimal strategy. In general, its exact form depends on the 

parameter values, but the strategically more interesting version® is as follows: 

[R otherwise 

C if d- (or,.) = 1, V- (a,.) = 0 n nt:\ 
r „ 
C . 

[R otherwise 

where: 

- + + (7,26) 

'•'illTA "•"> 
In this case, when the agent gets a low competitive productivity, i.e. V/=0, then she will 

always opt to Co-operate as well as in the previous case, thus the intuition is the same 

as before (see section 7.2.1). However, when competitive productivity is high, i.e. 

V/=l, then the situation changes quite considerably. In fact, when the agent gets good 

draws in both productivities, i.e. ^/=land V/=l, then she is certain of earning the co-

operative bonus independently from her opponent's action. However, at least when y 

is sufficientiy high^, the option of competing for the market and earning the relative 

® See next note to see in which sense this is true. 
5 In fact, the dichotomic choices that are indicated in (7.25) are subject to some constraints in the 

parameters. Thus, when 6i and V,- are both equal to 1, then the agent will always opt for Co-operating 
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bonus will be attractive as well. The chances of winning the race depend on the j-

player's investment in competitive skill: if this is relatively low, i.e. 6̂  is high, the i-

player will expect with high probability to win the race, thus, at least for some ranges 

in the parameter values, she will opt to Race. This explains why the sign of the 

inequality in the first possible case of (7.25) is reversed with respect to (7.22): the /-

player will now decide to Co-operate only if the other agent has performed a 

sufficiently low amount of effort: the probability of winning the race must not be too 

high in order to make Co-operation attractive. 

Furthermore, when the agent's productivity is high only in competitive production, 

the agent's final choice is now conditional on her counterpart's action at the first stage. 

Notice, instead, that this situation would have unambiguously determined Racing in 

the previous case. In fact, if the counterpart's effort in co-operative skill is sufficiently 

high, then the probability of gaining the bonus in the case of Co-operation could be 

sufficientiy high to make Co-operation the best option, notwithstanding that the 

chances of winning the Race and collecting the relative bonus are high too. Instead, if 

Uj is below the relative threshold, then the probability of gaining the bonus are 

relatively low, thus the agent will decide to Race. 

7.2.5 The Ex-Ante Choice 

Depending on the players' draws of productivities, we obtain 16 possible outcomes 

in the subgame starting from the third stage of the game, which correspond to all the 

possible combinations that can occur between the realisations of the pairs of 

productivities for the two agents. The associated optimal individual actions are those 

indicated by (7.22) and (7.25), respectively, for the two cases analysed of 

complementary and substitute inputs in joint production. Here I assume that agents 

have a sufficient level of rationality enabling them to solve the game through 

backward induction. Therefore, they are able to work out their opponent's optimal 

decisions from the third stage, to compute the probability of each possible outcome 

1 "f" y . . X 
if /? > , and apply the rule indicated in (7.25) for all other values. Similarly, if ^ < 

2 ' ' f + 
the agent will always Race when % is 1 and 6i is 0, while following (7.25) in all other cases. The rule 
depicted in (7.25), thus, represents the more interesting case from the strategic point of view. 



depending on the observed fist stage action, and then to compute the expected 

payoffs derived from each first stage option. A compact expression for the objective 

function to be maximized ex-ante by an /'-player is given by the following expression: 

[/, (or,, , ( Z y J k , )) = J («,, ), k , or J ) - («,) (7.28) 

s*((Xi,C(j)) is the ex-post optimal strategies for both players, that is given by (7.22) or 

(7.25) depending from the case we are dealing with. Notice that both the agent's own 

optimal choice and her opponent's one are incorporated into the ex-ante payoof 

function, ft. represents the expected ex-ante payoff from selecting a certain action (Xi 

at the first stage, given (Xf. 

=0 Vj =0 &j=0 Vj =0 

Notice that in (7.29) all the sixteen possible outcomes are taken into account by agent 

/, and that ^ "represents the (expected) payoff associated with agent / s optimal action, 

as computed in expressions (7.16), (7.17), (7.20), (7.21), (7.23), (7.24). Finally, the 

payoff in (7.28) is also affected by the cost function of investment in co-operative 

skills, which is consistent with the discussion set out in section 7.1.3 and condition 

(7.7). 

7.2.4 The Equilibria of the Game 

Rather than presenting the closed-form solution to the game, which would get us 

entangled in tedious computations and countless limitations on parameters, I choose 

to present the results of numerical analysis I have conducted; in particular, I will present 

what look like generic patterns of equilibria that persist across significant changes in 

the parameters, which will be grouped into different scenarios. In fact, despite the 

rather complex structure of the model, the final solutions can be sorted in very simple 

types of interactions. Moreover, in the present section I will further simplify the model 

by assuming that there are only two levels for effort (X that are feasible, namely 0 and 

1. This permits me to present the normal-form interaction, and the corresponding 

equilibria, as a two-person game with two available strategies. Some examples of the 

more general case where CXis a continuous variable on the interval [0,1] could be easily 



constructed; however, the numerical investigation clearly shows that the basic insights 

of the interaction can be captured under this simplifying hypothesis. 

7.2.4.A Prisoner's Dilemma Scenario 

The first scenario that can be observed is that of a Prisoner's Dilemma. It is worth 

noticing that this obtains both under the hypotheses of complementary and substitute 

efforts. Under the former, the following normal-form game obtains after having 

solved the game through backward induction, and computing the expected payoffs 

associated with the pairs of effort levels available to the players. The key parameters 

for the following analysis are the co-operative and competitive bonuses, which in the 

present case are ^=0.4 and y0=O.7 That is, the joint technology is more efficient 

than the individual one in that it allows a greater bonus, and thus a greater total 

amount of profits to be shared and a higher quantity produced". 

6%—0 

Oj-X 6^=0 

27,27 -2,36 

36,-2 

Figure 7.2 

The reason why a Prisoner Dilemma's type of situation occurs is clear if we think of 

the implications of the complementary effort hypothesis in (7.6.a). First, it is apparent 

that if the counterpart does not invest in co-operative skills, than the agent can be 

certain that the co-operative bonus will not obtain, thus she has no incentive to invest 

either. Second, whether it is appropriate to invest in co-operative skill when the other 

In particular, in the complementary case, the payoffs in Figure 7.2. obtain under the following set of 
parameter values: {p=10 ; y = .4 ; (3=.? ; T=0.8 ; p=0.8; 5=2}. However, it can be shown that this, like 
any other scenario, obtains for a large set of the parameters values, thus the results here described are 
generic. 

" This, of course, is true in an 'ex-post' perspective, which compares the two technologies supposing 
that the productivities realisation has been the one permitting the occurrence of the bonus. The 
payoffs reported in the matrix of the game, instead, reflect the ex-ante expected payoffs. Under this 



^ Pe^rwawfg 270 

agent does, depends on the stakes in play when Co-operating and Racing. If the first is 

not large enough, than the incentive to Race, and thus be likely to win the contest and 

the entire market, outweighs the payoff from Co-operating, where the payoffs, even 

though augmented by the bonus, will be shared between the two agents. In fact, given 

that the other agent has not invested in competitive skills, i.e. is equal to 1, the i-

player is relatively likely to win the race for the market and get the bonus if she, on the 

contrary, does invest in competitive skills, i.e. she sets (Xi equal to 0. Therefore, for 

meaningful values of P and % the incentive to take advantage of the counterpart's low 

investment in competitive skills is too high, and the agent will prefer to Race. In the 

game represented in Figure 7.2, therefore, the opportunity to win the race when the 

other agent is certain to draw a low competitive productivity outstrips the benefits of 

Co-operation. The fact thatyo/w/investment in co-operative skills would instead boost 

individual expected payoff above the payoffs attained in the case of investment in 

competitive skills, makes this situation exactly alike a Prisoner's Dilemma; the 

incentive to profit from the counterpart's decision of investing in co-operative skills 

causes the final outcome to be a typical no-co-operation trap. 

A Prisoner's Dilemma can also arise when joint efforts are substitute, as in (7.6.b). 

The intuition is quite similar to that just illustrated: the incentive not to invest in co-

operative skills when the other agent is doing so, thus considerably increasing the 

probability of winning the race, may outstrip the bonuses of Co-operation, even if in 

this case the probability of obtaining the co-operative bonus is higher than in the 

previous case as a single successful investment in co-operative skills is sufficient. On 

the other hand, if the other agent does not invest in co-operative skills, then investing 

would expose the agent the similar risk of being dragged to the race with very low 

probability of winning it, thus the optimal strategy is not to invest. 

7.2.4.B Symmetrical Co-ordination Game Scenario 

It suffices to slightly increase the extent of the co-operative bonus with respect to 

the previous case to make the structure of the interaction completely different. In fact, 

perspective, the efficiency must be measured with respect to the action available at the first stage, i.e. 
in terms of the choice on the level of investment in co-operative skill. 
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leaving /equal to 0.4 and all the other parameters as in note 9, but increasing P t o 0.8, 

brings about a change in the 'structure' of the interaction. The expected payoffs, under 

the perfect complement case, are in fact as in Figure 7.3; 

C^=l q,=0 

(Xi—1 

%=0 

40,40 -2,36 

36,-2 21/U 

Figure 7.3 

The change in P causes the co-operative bonus to be relatively large, so that investing 

in co-operative skills now becomes the better option when the counterpart does so. 

However, for the same reasons highlighted before, the agent has no incentive to invest 

if the other agent does not invest. This makes the structure of the interaction like a co-

ordination game, where even the sub-optimal outcome when no agent invests in co-

operative skills is indeed an equilibrium of the game. Notice that this type of co-

ordination game only occurs for complementary efforts in joint production. 

7.2.4.C Hawk-Dove Scenario 

When efforts are complementary in joint production, in fact, a different type of co-

ordination problem arises, as shown by Figure 7.4^^: 

C^'—1 6̂ —0 

ai=Q 

32,32 27,36 

36,27 18,18 

Figure 7.4 

Here, the co-operative bonus is sufficiently high to make the agent willing to invest in 

co-operative skill even when the other agent is not doing so. Moreover, such an agent 

is sure that her counterpart will not Race at the third stage, as the very observation of 
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the investment in co-operative skill makes Co-operating the optimal strategy for the 

counterpart's agent at stage 3 (recall the optimal strategy scheme in (7.25)). Therefore, 

the agent who invests in co-operative skill is sure that her investment will pay off in 

terms of higher probability of getting the co-operative bonus. However, this situation 

causes an asymmetry in the payoffs, as obviously the agent who invests in co-operative 

skills has to sustain the relative costs, whereas the other agent simply free-rides on the 

other player's investment. 

7.2.4.D Dominant Strategies Scenarios 

As mentioned above, I have been focussing on the cases that I thought were more 

interesting from the strategic point of view, i.e. those in which a player's action 

depends on the observation of the degree of commitment of the other player on the 

co-operative skills, or in which inefficient situations like the Prisoner's Dilemma 

occurs. However, for the completeness of the analysis, I have to mention that when 

the difference between the two relevant parameters that I have identified, i.e. P and % 

becomes relatively large, then the structure of the best reply functions (7.22) and (7.25) 

modifies in such a way as to make one action unconditionally the optimal one, and the 

related outcome the efficient one. In this sense, thereby, these cases differ from the 

first situation that has been illustrated, i.e. the Prisoner's Dilemma, as not only does 

individual behaviour follow dominant strategies, but also the corresponding result is 

efficient. Hence, if Vis large enough with respect to /?, and the corresponding level of 

uncertainty f is comparable to p, then Racing will become the more preferred option 

and also the one guaranteeing the Pareto-superior outcome. The opposite occurs 

when, instead, it is P to outstrip V by a large amount. 

12 The associated parameter values are: {p=10 ; y = -3 ; (3=.7 ; T=0.8 ; p=0.8; 5=3} 



7 . 3 T H E R E L A T I O N S H I P B E T W E E N S O C I A L N O R M S 

A N D T E C H N O L O G Y 

7.3.1 Some Introductory Considerations 

The analysis of the foregoing section has shown that the structure of the 

interaction, once the game has been solved through backward induction and is 

reduced to its normal form, can be brought down to some basic types of interaction, 

such as the Prisoner's Dilemma, and a symmetric and asymmetric co-ordination game. 

This makes the investigation of the impact of social norms on the economic outcome 

particularly straightforward, in the light of the analysis developed in the third and 

fourth chapter of the thesis. In fact, I will stick with that model in assuming that, on 

the one hand, social norms play a part in individual motivations, in that an other-

regarding inclination to reciprocate others' conformity to a moral standard, however 

understood, is a basic motive to action entrenched in the individual system of ends. 

On the other hand, norms are not permanent, but they are the evolutionary outcome 

of repeated strategic interaction between (boundedly) rational individuals who weigh 

up self-interested and (conditional) other-regarding motivations within their system of 

end& 

In what follows, then, I shall simply interpret the present model in the light of the 

foregoing analysis, thus hoping to offer a novel perspective on the subject of the 

relation between norms and economic growth. Before starting off, though, I need to 

put forward two methodological caveats. First, in what follows I will use an 

evolutionary argument in accounting for the relationship between norms and growth. 

Although a formal analysis will not be provided with respect to this point, it is evident 

that this would be a straightforward extension of the present model. In fact, the two-

person game analysed above could well be seen as the basic stage game of an 

evolutionary model. That is, at each instant of time a pair of agents belonging to two 

different populations would be randomly matched to play this game, as their choice 

would be for various reasons pre-determined. Hence, the static Nash equilibria of the 

basic game may be interpreted as the outcome of an evolutionary process in which 

agents slowly replicate what at each instant of time is the more advantageous action. 
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Moreover, one could suppose that all agents were matched at each instant of time, 

thus determining the a^regate outcome for the whole of the population. The 

macroeconomic evolutionary model developed in Chapter 4 and 5 could be seen as an 

example of such an argument, although the structure of that model does not conform 

with two-person interactions, as the interaction involves all the players together. 

In this setting, the technological parameters associated with the two technologies 

affects the 'payoffs' of the game, thus determining the 'basins of attractions' of the 

different equilibria. For instance, an increase in the relative profitability of the co-

operative technique with respect to the other will enlarge the basin of attraction of the 

related equilibrium, thus making it more likely that a co-operative social norm emerges 

as well. In other words, technological parameters and conditions of production act as 

economic incentives in shaping the evolutionary path of the social system, so that they 

have an impact on the type of social norms that will emerge. 

The relationship between social norms and technology varies with the different 

scenarios we have found. In what follows, I analyse them in turn. 

7.3.2 Norms of co-operation in the Prisoner's Dilemma 

scenarios 

This is perhaps the case in which the impact of social norms is most effective: in 

fact, the analysis developed in chapter 4 can be immediately carried over to this case. 

This makes it possible to rely on the emergence of 'norms of co-operation' that now 

make the efficient outcome — namely, co-operation by both players in the joint 

production technology - a possible equilibrium, along with the self-interested-based one 

illustrated in section 7.2.4.A. In this setting, by norm of co-operation I mean a regularity of 

behaviour that makes investing in co-operative skill at the first stage of the game the 

strategy to which players of either population wish to conform. As this strategy is 

clearly contrary to agents' self-interest, it must stems from some type of other-

regarding motivation, such as those I had illustrated in Chapter 4, i.e. normative 

expectations and/or mutual conformity to public interest. As suggested above, the 

relative size of the technological parameter will have an impact on the shape of the 

regions of attraction of the two equilibria, thus influencing the likelihood and the 

speed of convergence towards either outcome. 
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The intuition behind this result is straightforward: since this outcome is Pareto-

superior, then every possible deviation from it by the agent would come to be judged 

as contrary to the expectations of other members of the community under the 

standard resentment hypothesis (section 4.2 and 4.3), and contrary to public interest 

under the model of conditional conformity to morality (section 4.4). In fact, in all of 

these cases, the choice not to Co-operate by an agent would inflict a material cost on 

her opponent, thus eliciting his resentment on the agent performing that action. 

Hence, the sense of resentment that the individual would experience in not living up 

to others' expectations, or in failing to conform to the general established norm, under 

the conditions that the agent is resentment-incUned - i.e., her propensity to other-

regarding behaviour lies in the region given by conditions (3.14) and (3.17) - would 

suffice to offset the material loss incurred in renouncing to Race when it would be 

appropriate, in the self-interested sense, to do so. 

On a more technical ground, there is another interesting point that can be drawn 

by applying the analysis I brought out in section 4.2 and 4.4 for the Prisoner's 

Dilemma. This concerns the relationship between the uncertainty moulding economic 

activities and the likelihood with which norms of co-operation emerge. One of the 

results of that chapter was that the type of equilibrium under the standard resentment 

hypothesis case (sec. 4.2) changes according to whether the highest incentive to defect 

was when the other party Co-operated or Defected. With what now may look Hke a 

slightly confusing definition, we called the first situation one of substitute strategies, 

whereas in the present chapter we have talked about substitute efforts to characterise 

the way individual contributions affect productivity in the joint technology. In fact, the 

former distinction refers to the whole strategic interaction underlying a Prisoner's 

Dilemma, whereas the latter only looks at the way individual contributions are 

combined in the joint production function to determine economies of scale and 

productivity. The point I would like to make is that, on the grounds of the numerical 

simulations that have been conducted, it seems that the only case that appears possible 

is that of complementary strategies, i.e. when not investing in co-operative skill and then 

going to Race is more appropriate when the other agent is no t investing rather then 
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when he is co-operating. This was in fact the type of situation shown by the numerical 

example given in Figure 7.2. 

The economic intuition for this result is that the Racing strategy is generally more 

risky than the Co-operative strategy. In fact, as noted in section 7.1.1, the 'winner-

takes-all' nature of the contest associated with Racing, makes the relative outcome in 

the 'bad' state of the world much lower than the corresponding case in the co-

operative outcome: in the latter case, in fact, the agent is always guaranteed a positive 

payoff even when the co-operative bonus is not realised. This explains why the 

situation appears to be one of complementary strategies: when the other agent does 

not Co-operate, the expected opportunity cost of Co-operating is higher than what 

expected when the other agent is instead Co-operating. 

This has a straightforward implication in terms of the type of equilibria that obtain. 

We have found out that anti-reciprocal equilibria and reciprocal equilibria (see section 4.2) 

can only arise in conjunction with substitute strategies type of interactions: therefore, 

they can be ruled out as unfeasible in the present setting^^. This result is suggestive 

that the 'paradoxical' outcomes of 'exploitation' of one class of agents by the other, 

typical of the anti-reciprocal equilibria, cannot occur. On the contrary, the only type of 

outcome that is now possible is the reciprocal one (see section 4.2 and Figure 4.5). 

These are characterised by that the amount of co-operation performed by the two 

populations is approximately the same. The intuition for this result hinges upon the 

considerations set out above concerning the distribution of risk between economic 

activities: since competitive equilibria are more risky, the 'material', or self-interested, 

incentive to deviate from the anti-reciprocal outcome for the agent who is giving in 

would be too high, so that outcome could not possibly be sustained as an equilibrium 

based on normative expectations or a concept of public interest. Conversely, since risk 

is lesser within co-operative productive activities, and deviation becomes less attractive 

in terms of material utiUty, then outcomes of mutual conformity to co-operation are 

more likely to be sustained as equilibria. 

This is true if the A,s lie in the 'intermediate' region of values indicated in conditions (3.14) and 
(3.17). 



This analysis shows clearly, although admittedly rather abstractly, the relevance of 

economic incentives associated with different technologies for the determination of 

whether co-operative social norms may emerge. It indicates that co-operative norms 

are more likely to emerge in association with less risky activities, i.e. when the material 

incentive to deviate is less significant. 

Another insight can be obtained if one looks at the dynamical aspect of the model, 

by applying the evolutionary type of argument. In fact, if the economy starts off 

arbitrarily away from the co-operative equilibrium, though within its basin of 

attraction, one will observe that the frequency of adoption of co-operative norms and 

co-operative productive activities grows and reinforces each other along the 

convergence path. Thus, the process of convergence towards the equilibrium will be 

characterised by the joint diffusion of norms and economic activities of the same type. 

This aspect highlights the feedback of norms on technological adoption: given the 

propensity of agents to endorse public interest when other agents are doing so, and 

provided that the co-operative technology is identified by the agents as more efficient 

than the other, which is the case for a significant set of parameter values, then it will 

be their other-regarding prompt to action to elicit the adoption of the co-operative 

technology. 

In this sense, then, it holds what argued earlier: norms affect technology adoption 

by fostering the adoption of technologies that have a 'compatible nature' with them, 

e.g. co-operative technology and co-operative social norms. Alternatively, competitive 

technologies and norms eliciting the use of competition among individuals in the 

determination of allocations, would show in the present model the same dynamical 

pattern of mutual 'self-enforcement'. Of course, the model has been built in such a 

way as to show this relationship quite clearly: in reality it is no t so easy to associate the 

'character' of a social norm with that of a technology. However, the present model 

suggests that there are several 'objective' parameters that can be analysed in order to 

shed light on this particular aspect, such as the degree of 

complementarity/substitutability of individual contributions within aggregate 

production function, the relative size of returns to scale in the co-operative and 

competitive production functions, the degree of uncertainty in the 'successful' 



realisation of one's own human capital, in either type of skill. Hence, I am confident 

that further empirical content can be given to the present model. 

7.3.3 Norms in Co-ordination Games Scenarios 

Under both types of Co-ordination problem scenarios, i.e. symmetric and 

asymmetric (e.g. Hawk-Dove) situations, the consideration of other-regarding reasons 

to action does not change radically the structure of the interaction; neither does it 

make it possible to reach new types of equilibria, possibly Pareto-superior to standard 

ones. Therefore, one cannot expect the type of dramatic changes observed in relation 

with the Prisoner's Dilemma scenarios. 

However, the concern for other-regarding motives to action may indeed have an 

impact on the interaction in reinforcing and speeding up the process of convergence 

toward one of the two available outcomes. In fact, it is well known (Weibull (1995: Ch. 

1)) that in co-ordination problem the phase plan is divided into two regions associated 

with the basins of attraction of the two equilibria of the game. Since in this setting 

self-interested motivations go hand-in-hand with other-regarding ones, as this is a type 

of interaction of the 'mutually beneficial' kind (see sec. 2.1), then the presence of 

either normative expectations or public interest compliance will have the effect of 

reinforcing the cumulative, 'snowbalUng', process typical of evolutionary dynamics. To 

be sure, this characteristic has its pros and cons, as it clearly can decrease the time it 

takes to converge with respect to either the Pareto-superior or the inefficient outcome. 

Consequently, the event of lock-in to inefficient steady states that we observed in 

Chapter 4 and 5 could be speeded up, as an effect of other-regarding considerations. 

Likewise, these could also play a significant part within path-dependent stochastic 

processes such as those studied by Arthur (1985), in breaking the balance between two 

possible equilibria in favour of the inefficient one. 

A final aspect to be dealt with concerns the role of asymmetries in co-ordination 

games. As shown by Weibulll (1995: Ch. 1), the overall type of evolutionary dynamics 

is different for symmetric and asymmetric co-ordination games: in the first case, the 

two equilibria of the stage game are attractors of the system even in a single-

population setting. Conversely, in the second case, which corresponds to the scenario 

described in section 6.2.4.C, in a single population setting the only (stable) steady state 
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for system is the fixed strategy equilibrium of the stage game. This is clearly an 

inefficient solution. The only way to escape from this new form of lock-in requires the 

general recognition by the players of some asymmetries in the game, which makes it 

possible to label' them differently and thus it paves the way to feasible asymmetric 

steady states. This analysis is clearly reminiscent of Sugden's early contributions on the 

subject (Sugden (1986); see also Hargreaves-Heap and Varoufakis (2002) for 

experimental evidence on this subject). 

In the present setting, the shift from a single to a two-population setting would 

require one of the two groups of agents to give in systematically to the other. Recall 

that the equilibrium in the stage game requires one agent to perform the investment in 

co-operative skills, whereas the other agent can simply free-ride on that, by enjoying 

the bonus in joint production without paying the relative costs. In an evolutionary 

context, this argument entails that all the burdens and risks associated with the 

development of costly skills are carried out by only one of the two groups, and that 

social norms somehow sanctions this situation. 

7 . 4 S O C I A L N O R M S A N D U N C E R T A I N T Y : T H E 

P O S S I B I L I T Y O F A M I S M A T C H B E T W E E N S O C I A L 

N O R M S A N D T E C H N O L O G Y 

7.4.1 In dividu al Risk-A version 

In the above analysis, although the conception of 'objective' risk of competitive 

activities had been clearly identified from the outset and simply identified with the 

variance of an activity, the main limitation of the analysis consisted of the fact that 

agents were assumed to be risk-neutral. As a result, their choice of opting for the 

'safer' co-operative activity, which we observed in some scenarios, was not due to their 

aversion towards the more risky activity, but it was a consequence of the lower 

expected payoff that more risky activities, by attaching heavy penalties to the 

occurrences of the 'bad' states of the world, i.e. being a loser in the market race, 

brought about. It still remains to be seen to what extent the introduction of risk 

aversion at the subjective level would change the picture. In this section, then, the 



results of the investigation conducted in the case of subjective risk-aversion are 

reported. 

The main result is that new scenarios arise, which show different patterns of 

inefficiencies from those already studied. Here, the individual utility function is 

assumed to have the following concave shape: 

= (7.30) 

where m is the argument of the utility function and (j) is a coefficient smaller than one 

that measures the curvature of the utility function. Hence, the lower (j), the higher the 

individual risk aversion. The matrix of payoffs in Figure 7.5 obtains for the case of 

complementary efforts in co-operative production, when (j) assumes a relatively low 

level, and the competitive technology is more efficient than the other. In particular; y 

= 0.8 ; |3= 0.5 It is apparent that CCi =0 is the dominant strategy for each agent, thus 

the outcome with no investment in co-operative skills will be selected. 

(Xi—1 

(Xi—0 

6^=0 

-2.7, -2.7 - 3 . 7 , 1 . 5 

1.5,-3.7 1 , 1 

Figure 7.5 

What is perhaps surprising is that if the corresponding best reply function is analysed, 

then one finds that at the third stage the agents, rather than Racing, as it could be 

expected, decide to Co-operate. This is reported in (7.31)^^. 

More precisely, this is the set of parameter values that determine the payoffs in Figure 7.5: {p—10 ; Y 

= .8 ; P=.5 ; T=0.8 ; p=0.8; 6=2; (|)=.l} 
The values of the thresholds will not be reported, but, under the parameter values reported at the 

previous note, they assume a value strictly lying between 0 and 1. 
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The first two cases and the last have a similar shape to those observed in (7.25), albeit 

this case represented the situation of perfect substitutes in individual effort. In 

particular, when (di—1, Vi—1), the individual decide to Co-operate when the investment 

in co-operative skills is not too high. It is clear that this behaviour is led by the fear to 

compete with the other individual when he has comparatively good chances to win the 

contest. However, what differs with respect to both (7.25) and (7.22) is that this same 

behaviour is pursued by the individual when (0i—0,Vi—1)\ even when she is aware that 

the co-operative bonus is out of reach, the agent will choose to Co-operate if the other 

agent has a low enough level of investment in Co-operative skills. 

It is clear that what determines such a behaviour is the individual's risk aversion, 

which prompts her to try to avoid any competition with the counterpart in all the 

situations in which he may look too likely to win the contest. Such a situation, then, 

determines a peculiar form of inefficiency under two different respects: first, the 

technology that is ex-post- more efficient, i.e. the competitive one, will never be selected 

by the individuals. Second, the individuals invest at the first stage in the skill that will 

never be used in the third stage. Notice, in fact, that if (Xi =0, then at the third stage 

one can be sure that Co-operation will be selected. The reason is that if they did not 

do so, they would be too vulnerable from the third stage in a possible race with the 

counterpart. Therefore, they both decide to invest in competitive skills. But this 

implies that, once arrived at the third stage, they both prefer to Co-operate in order to 

avoid to Race. 

To be sure, the situation would change if the level of risk aversion decreased with 

respect to the previous value of 0. Still, this scenario appears a generic case for low 

enough values of this parameter. It highlights the existence of a peculiar type of 
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inefficiency between choices made at the two stages; although individuals are rational 

and apply backward induction in solving the game, they will still incur in this type of 

trap induced by risk aversion. This makes the present situation germane to that of 

radical uncertainty that is analysed in the next section. 

7.4.2 Some Qualitative Considerations on Radical Risk 

Up to now we have made use of a model in which 'uncertainty' was dealt with by 

means of probability measures that were known in advance and common knowledge 

between agents. Furthermore, even in the evolutionary parable, although the agent is 

initially pre-programmed to play a certain strategy, the type of actions she performs 

afterwards are consistent with what a rational player who is able to solve the game 

through backward induction would do. This is what the standard tools of Game 

Theory and theory of choice allow us to do in a formal way. However, the processes 

that affect technology matters are typically characterised by what can be called radical 

uncertainty (see Heiner (1983)). That is, not only some of the aspects that in the 

present setting were taken as certain, such as the technological parameters and the 

'type', or ability, of the players, may be random variables, bu t also all of these may not 

be amenable to a representation through 'objective' probability measures. To be sure, 

one could defend standard rational choice in conditions of uncertainty by arguing for 

the construction of subjective measures of probability, but this would still be 

unsatisfactory as clearly common knowledge between subjective estimates would be 

required in order for a standard concept of solution to obtain. In other words, the 

agent may not be able to 'see through' to the final stages of the game, thus implying 

that she may not be able to solve the game by backward induction. Moreover, given 

the static nature of the basic setting, we have not been able to deal with the question 

of technical change. However, if we thought that technologies could change over time 

as an effect of either exogenous or endogenous processes, and that the choice of some 

technology was somehow irreversible, thus at least bringing about some costs in the 

option of changing it at some future stages, then the amount of uncertainty affecting 

the whole picture would be considerable. In the present section I wish to put forward 

some reflections on what such a situation of radical uncertainty and technical change 

could imply for the analysis and the results attained so far. 



In the absence of social norms, arguably, by relying on an evolutionary argument 

we could still expect the system to converge to one of the equilibria existing in the 

stage game. The main reason would be that the process of trial and error, mutation 

and imitation, that characterises this process, could open the way to the discovering 

and exploitation of the benefits 'hidden' in the interaction, thus wiping away the 

behaviours that were not individually rational, at least in a long run perspective. That 

is, even if the technological parameters were unknown, and even if agents did not 

perform actions coherent with backward induction, the process of selection could still 

be relied upon in order to eradicate less successful strategies and make efficient ones 

thrive. Therefore, if the system was stuck in an outcome that was not a Nash 

equilibrium in the stage game, then it could be 'invaded' by some different behaviour 

that some 'mutant' agent would, sooner or later, perform. For instance, an agent that 

experimented with a 'competitive' way of behaviour in a context where all agents co-

operated in a inefficient production system, would be able to reap extra payoffs, and 

her behaviour would, sooner or later, spread to the whole population. Admittedly, the 

convergence to the steady state may happen in the very long run, and it would not 

prevent the system to get stuck in lock-in traps. In particular, this would be the case if 

technological progress were subject to some forms of increasing returns to scale at the 

sectorial level and self-enforcing processes that we observed in Chapter 4 and 5. 

However, this would not undermine the scope of the previous analysis, as obviously 

inefficient steady states would be associated with Pareto-dominated equilibria in the 

stage game. 

What I would like to argue is that, on the one hand, social norms may act as 

'conservative' forces that hinder the process of experimentation of more successful 

strategies. In fact, we have seen how norms of behaviour, through acting on the 

motivational side of individuals, generally engender the self-reinforcement of 

outcomes that emerge as equilibria. This implies that when performing deviant 

behaviours, agents could take into account the resentment elicited in others by 

breaching some sort of established regularity of behaviour, especially when such a 

mutant behaviour inflicted some material costs on the opponents. This could indeed 

be the case in the example of the deviant competitor when co-operation is the 
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established behaviour. As a consequence, the process of elimination of unsuccessful 

strategies and convergence toward efficient social outcomes could be slowed down or 

prevented altogether, when the deviant behaviour is sanctioned with heavy costs 

associated with the breaching of normative expectations. 

In fact, this argument would apply in particular in a context of radical uncertainty 

where co-operation was the general rule. In these conditions, carrying out a 

competitive strategy would immediately be seen as a 'hostile' strategy, independently 

of the actual payoffs that would be obtained at the end of the game. In fact, the action 

of investing in co-operative skill is non-negatively related with the opponent's payoff 

under any circumstance. In other words, although the actual structure of the 

interaction from the third stage could be somehow blurred to agents, they would be 

secure that the action of not investing in co-operative skills at the beginning by their 

opponent would certainly affect non-positively their own final result. In this situation, 

therefore, a deviant behaviour would be more likely to be deemed as detrimental to 

the interests of a co-operator, thus eliciting normative sanctions. Therefore, in these 

situations, agents could commit themselves to co-operative strategies even when an 

alternative technology was more 'efficient' in terms of aggregate production, and social 

norms could be the moral or normative sanction of this behaviour. All of these 

considerations would apply to the instance of rapidly developing technical change in 

the alternative technique with respect to that currently employed. 

On the other hand, the analysis developed when dealing with the Prisoner's 

Dilemma scenario (sec. 6.3.2) shows the 'progressive' character that social norms may 

have. In that case, social norms were the main expedient through which an efficient 

outcome was engendered. Hence, social norms may at the same time be regarded as a 

form of 'social memory' for the society as a whole, in that they are the medium 

through which the success of past interactions can influence present situations and 

force agents to carry out efficient actions, although they clash with current self-

interest. 



The purpose of this thesis has been to investigate the bases for a comprehensive 

analysis of social norms and economic growth. Some foundational and substantive 

issues regarding the two topics have been tackled separately in the first and second 

part of the thesis respectively. Finally, an analysis embracing both aspects has been 

developed in the third part. 

More precisely, aspects of the debate between moral philosophy and individual 

rational choice has been examined in Chapter 1, with the purpose of highlighting the 

underpinnings for a model of choice based on multiple motivations. By drawing on 

this analysis, a model has been developed in Chapter 2, where self-interested and 

other-regarding motivations combine in a comprehensive utility function. A particular 

specification in which 'social preferences' and 'intention-based' motivations are both 

considered is also developed. This elaborates on Rabin's model of fairness, its main 

idea being that individuals are conditionally willing to abide by their other-regarding 

motivation. In particular, the proviso upon which they condition their choice is the 

expectation of compliance by other agents with some shared ideas of the public 

interest. These ideas have found an application in Chapter 3, where the model of 

normative expectations, as implemented by Sugden, has been criticised on the grounds 

that other-regarding motivations are based on an 'empirical' notion of expectation, 

rather than on a 'causal' one. It has been argued that the lack of a substantive reason to 

action in conforming to the equilibrium may cause its 'instability' with respect to the 

introduction of some 'deviant' behaviour within the population of agents. In more 

general terms, a theory based on normative expectations only suffices to explain how a 

norm can be self-sustaining supposing it has already been established, but not how it has 

been brought about. In Chapter 4 a formal analysis of this argument has been 

developed by means of the dynamical investigation of the game, and it has been 

shown that this intuition receives support. The results of the model of conditional 



compliance with public interest developed in the previous chapter have also been 

presented, suggesting that it may be deemed as a generalisation of Sugden's model. 

In the second part of the thesis a model of growth has been developed, which is 

characterised by three key assumptions: bounded rationality of individuals, non-

instantaneous market-clearing, and localized technical change at the technique level. 

The multiple steady states of the model have been analysed both analytically and 

numerically, and the conditions under which a lock-in to the slow-growth steady state 

have been spelled out. In particular. Chapter 5 and 6 have dealt with the cases of 

'immobility' of labour amongst skill levels, and mobility up to some 'mobility' costs, 

respectively. These results have been interpreted as illustrating a different kind of 

'poverty trap' than those put forward in the literature, in that markets forces do not 

suffice to co-ordinate agents on the efficient outcome. Some implications of political 

economy have also been advanced. 

In Chapter 7 I have developed a model of 'institutional governance of uncertainty', 

where some of the relationships between technological choice, social norms and 

uncertainty have been investigated. This model relies on the above analysis in that 

agents act in accordance with the model of multiple motivations put forward in Part 1, 

and in that the evolution of the system and the occurrence of poverty traps is 

represented as in the growth model of part 2. The main idea has been that social 

norms can be seen as 'optimal' institutional designs to manage the risks involved with 

economic activities. In particular, social norms can either favour the undertaking of 

'co-operative' as opposed to 'competitive' activities depending on the relative 

efficiency of the associated technologies. That is, when co-operative activities are more 

efficient than competitive ones from the aggregate point of view, but the associated 

risks would make competition the preferred strategy from the self-interested point of 

view, then social norms encouraging investment in co-operative skills can be reHed 

upon to emerge, if agents attach sufficient importance to their other-regarding 

motivations. Analogously, when the competitive activity is more efficient, but risk-

aversion by the individuals makes co-operation at the third stage the best-preferred 

option in the self-interested sense, then social norms eliciting competition can be 

expected to emerge. In any of these cases, social norms have a function analogous to 



'social capital', or 'social memory' for a society, because they help to elicit the 

aggregate efficient outcomes, though this is contrary to self-interest. However, it has 

also been stressed that social norms could play a 'conservative' role by hampering the 

experimentation and exploration of possibly more efficient technological innovation 

that become available after the society has settled on a particular equilibrium. In this 

case, social norms themselves, by acting as a stabilising force in the perpetuation of an 

outcome, are one of the causes that determine the lock-in to a sup-optimal 

equilibrium. 

Despite the fact that this model is highly stylised, I hope it may help to shed some 

light on some of the transformations that a number of countries are going through at 

present. In fact, through its emphasis on the necessity of a 'suitable match' between 

the institutional and economic framework within a society, the implications of the 

model for economic policy analysis is that some 'mismatch' between the social 

environment and economic policy can be deemed as being one of the causes of crisis 

in some countries. Japan is, I believe, an emblematic case with respect to this point. 

For many years the Japanese economy has been seen as stagnating in a 'trap' of low 

growth, low interest rates and surplus in current accounts. Although it is clear to many 

commentators that a vigorous policy of institutional reform, acting in particular on the 

corruption-prone and clan-inclined banking system, would be needed in order to 

break this vicious cycle, the question to be asked is why the same system fared so well 

up to only a decade ago. Is it that the competitive advantages of being a technological 

follower of the US eventually, and quite suddenly, were exhausted, or are there other 

more structural causes? 

A different answer can perhaps be given if one looks at the process of 

concentration of economic activities in the service sector that Japan is going through^. 

The hypothesis could thereby be that the institutions that were — and still are - in place 

were well suited to the past structure of the economy, i.e. one that is highly 

concentrated in manufacturing, but are not well matched with the current structure of 

the economy. The reason for this interpretation is that manufacturing and services 

activities require different forms of 'optimal' risk management from the point of view 

See for instance Maddison (1982) 



of the society as a whole. In particular, as manufacturing typically requires much larger 

fixed capital than services activity, the 'risks' associated with these activities, i.e. the 

economic losses in case of their unsuccessful termination, are higher. Consequently, 

they require a high 'institutional' coverage of risks, which, especially in Japan's 

situation of a country at the early stages of its development path^, may have been 

better ensured by this type of banking system^. In other words, the huge investments 

that were needed to trigger off Japan's development could have perhaps been not 

undertaken if such inefficient banking system, which lowered the costs of risk through 

the unconditionalm'&xit&n.ce. to bail out debts, was not in place. Therefore, having an 

inefficient credit system at the market level could instead be functional as an efficient 

management of risk at the a^regate level. In the Light of the model developed in this 

thesis, this situation could be seen as a case in which the 'technological structure' of a 

society has moved faster than its social norms, thus causing a mismatch between them 

and contributing to bringing about economic stagnation. 

Likewise, the debate on the reform of the welfare state and labour markets in 

continental Europe may be interpreted along the same Hnes. In this case, we can 

observe an evolution of the economic structure from the heavily manufacturing-based 

one that characterised the past decades to another one more concentrated on services, 

though still to a lesser degree than in the Anglo-Saxon countries. Therefore, these 

institutional reforms may be assessed on the grounds of the differences in risk-

managing that they imply; on the one hand, the removal of welfare benefits and the 

process of making labour market more flexible could be seen as functional to the 

transition towards a 'weightless' economy such as the one that is concentrated on 

services, for the same reasons outlined in the case of Japan. On the other hand, this 

may prove not to be optimal in the long run, as significant risks may indeed be 

looming behind these 'new' activities, as the dramatic ups and downs of stock 

2 It has been argued (Acemoglu and Zilibotti (2001)) that risk is generally wider for countries at the early stages of 
development, as differentiation of economic activides can occur only with a lesser degree than more developed 
ones. Therefore, a co-operative set of institutions, rather than a competitive one, is likely to be optimal. Hence, 
this idea enhances the argument advanced above. passant, notice that the policies advocated by the IMF and 
the World Bank for developing countries are generally encouraging, in a broad sense, more competition rather 
than more co-operation. 
^ For an institutional analysis germane to mine, see Aoki, from which many empirical aspects of the current 
argument have been drawn. 



exchanges prices and the recent series of bankruptcies in the new-economy companies 

may indicate. In particular, although no large amount of physical capital is needed in 

order to start these activities, a significant amount of human capital may indeed be 

necessary, thus making this technology substantially similar to one based on 

manufacturing. As a consequence, the process of market deregulation that is occurring 

in these countries may be assessed with prudence. 

Another case in which the present model could apply would be the transition to 

free-market and capitalistic management by formerly communist countries. In this 

case, the partially unsuccessful results that these reforms have obtained, may be 

accounted for in terms of the lack of appropriate type of social norms and attitudes of 

individuals in the face of significant structural changes in the economic sphere. 

I hope these examples — sketchy though they are - suggest the relevance of an 

institutional analysis along the lines of the models developed in this thesis. To be sure, 

though, there is still considerable space for improvement and refinement of these 

concepts. First, the replicator dynamics has been assumed in the first part as the main 

rule for the evolution of individual behaviour. I have argued that this has to be 

understood as in the parable of the 'imitation of the most successful agent'. However, 

still are there some problems in identifying what 'success' means within a context that 

mixes material and ideological motivations as in the model of individual choice that 

has been adopted throughout. A criterion that paid attention to this distinction would 

represent significant progress in the theory. 

Second, to some extent the reliance on other-regarding motivations in the account 

of individual behaviour and then social outcomes runs the risk of being seen as an ad 

hoc assumption. Although the formal analysis with which I have developed this model 

does impose restrictions on individual behaviour, it is true that the number of degrees of 

freedom in that model, including the normative function that makes up the other-

regarding motivation, may simply be too many for a sound economic theory. Hence, 

more theoretical and empirical work in this area appears to be needed. An idea with 

respect to this point would be to turn our attention to the debate on the Humean 

model of choice and the relationship between beliefs and desires. Although in 

principle the traditional economic approach holds that desires have to be taken as 



given, a 'rational' selection of desires may occur on 'empirical' grounds, by arguing that 

desires are more or less likely to be untenable, in faiKng to fulfil the consistency 

requirements of the rational choice theory. For instance, coming back to the well-

known Humean example, preferring not to scratch one's finger over the end of the 

world, though possible in principle, would be hard to embed in a structure that did not 

incur violations of the transitivity principle when each of these two alternatives was 

matched with others. 

As far as the growth model is concerned, more in-depth analysis would be needed 

on the type of technical progress that has been assumed, i.e. localised technical change, 

which adds to the assumption of increasing returns to scale at the technique level. 

Since the stark result of convergence to one of the two techniques depends on this 

assumption, further investigation of this aspect may improve the realism of the theory. 

In particular, if some boundaries on the productivity growth rates were assumed, as 

suggested by the idea of a 'life-cycle' of a technology, then specialisation rather than 

convergence could emerge from the model. 

Finally, the model developed in the last part of the thesis is meant to depict some 

typical interactions within the socio-economic sphere that affect the aggregate system 

of risk-management There would be an essentially similar relationship between 

workers in relation to a system of unemployment insurance, or between 

entrepreneurs and workers in relation to their activities in joint production and their 

general, as opposed to specific, investment. Although I believe that the general 

framework of this model can be relied upon to apply to these other relationships, 

undoubtedly a further deepening of the analysis is required. Moreover, I believe that 

the way 'risk' is modelled is still partially unsatisfactory, as this should typically be 

associated with the 'variance' of economic activities, rather than with lower expected 

payoffs deriving from uncertainty. However, the simple binomial distribution that has 

been taken on does not allow for this interpretation. Hence, an extension of the model 

with continuous random variables appears to be needed. Thirdly, ideally one may want 

to deal with the situation of radical uncertainty, but of course the lack of a viable 

model of bounded rationality makes this a really hard hurdle to surpass. Finally, 

attempting to apply the model to the practical cases mentioned above would be an 



exciting exercise. In this sense, finding some correlations between the amount of risk 

involved in economic activities, their returns to scale, and the main structure of the 

economy, is a necessary step to progress along these lines. 

Even with all these acknowledged limitations and required further developments, I 

still hope that the models put forward in this thesis, and the ideas that underpin these 

models, represent a viable framework to investigate the relationship between 

individual behaviour, social norms, and economic performance. 
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