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Summary

“Things should be made as simple as possible, but not simpler”

Albert Einstein

· This report presents the results of a short period of research and reflection by a study team at Brook Lyndhurst.  Commissioned as a ‘think piece’, it is particularly focused on the potential implications for policy makers of recent developments in theories of behaviour change and social networks.

· The report provides argument and evidence in support of a proposition that radical policy options for producing pro-environmental behavioural change need to be considered, and seeks to provoke the reader accordingly.

· Recent attention on the means of achieving environmental policy objectives has prompted a renewed focus on ‘behaviour change’ and a rash of research, analysis and policy development.

· However, as E O Wilson, Harvard Professor and eminent biologist, puts it:

· “To address human behaviour systematically is to make a potential topic of every corridor in the labyrinth of the human mind, and hence to consider not just the social sciences but also the humanities, including philosophy and the process of scientific discovery itself.”

· To narrow the field of enquiry, and building upon recent Defra- and ESRC-funded research into the basis for environmental behaviours, this paper focuses on the way in which pro-environmental behaviour changes over time.
· More particularly, the paper is concerned with models of diffusion through society.  The research work upon which the paper is based began by wondering whether the S-curve, or logistics curve, might provide the basis for considering how positive environmental behaviours – the purchase of organic products, recycling, energy efficiency - might permeate through a population.

· We wondered, further, how in practice such diffusion does, or does not, occur; and what, if anything, might be done – and by whom – to prompt development either to evolve along an S-curve path if otherwise it might not; or to evolve along such a curve more rapidly.

Theories
· Three models of diffusion were considered during the research, each emerging from the work of a modern thinker.

1. Malcolm Gladwell’s Tipping Points

· In his book 'Tipping Points', Gladwell notes that ideas, products, messages and behaviours spread in a viral manner. As a result, little changes have big effects and such changes happen “in a hurry”.

· Gladwell proposes that the operation of these Tipping Points is dependent on the nature of relationships between three key types of individual - connectors, mavens and salesman – whose interaction brings about the kinds of diffusion with which we are concerned.

· Whilst superficially appealing, the ‘tipping point’ argument stops short of being able to say just how many such individuals are ‘required’, and in what settings, to bring about rapid diffusion.  It provides the basis for a powerful backward-looking description of change, but little in the way of transferable policy conclusions.

2.
Phillip Ball’s “Critical Mass”

· A deeper analysis by Phillip Ball, drawing parallels between emergent properties in the domain of physics and in social settings, finds that:

· Non-equilibrium states are normal (that is, social systems are usually in flux)

· Conditions in such states can be either stable, or “metastable” [ready to change, but not actually changed]

· Metastability means that systems can persist in arrangements [over time] well beyond what might be supposed from an assumption of smooth transition 
· Such systems do not exhibit smooth transition, nor even rapid transition of an S-curve form, but ‘jump’, extremely rapidly, through a phase transition [in the way water turns to ice, for example]

· What is distinctive about Ball’s analysis is not merely that he proposes change happening very suddenly once the ‘critical mass’ is achieved, but that there is no way of knowing, in advance, exactly when the change will occur.  It could occur relatively early as the pressures for change build, or it could take a great deal longer.

3.
Mark Buchanan’s “Ubiquity”

· Drawing on cross-disciplinary research, Mark Buchanan concludes that in all complex systems there are always small numbers of big things/events and large numbers of small things/events.  More importantly, he concludes that the magnitude of an ensuing event is formally unpredictable at the outset.

· His analysis suggests that, within and across each and every group within society, there is the possibility of dramatic change, but little or no way in advance of knowing how and where such change will occur.  He suggests that we may have a situation in which [dramatic] change can occur in some parts of the system, with little or no immediate impact on others.

· Rather than a smooth pattern of change – the S-curve – or a sudden jump – the phase transition – what we may in fact be dealing with is something akin to ‘punctuated equilibrium’, in which change happens in fits and starts.

Analysis
· Our interpretation of these analyses identifies three important, common factors:
· Inherent Uncertainty: The Gladwell analysis (S-curve) cannot tell us precisely how many and which Connectors, Mavens and Salesmen will be needed to catalyse a transformation.  The Ball model (phase transition) cannot tell us precisely when a change will occur.  The Buchanan approach (punctuated equilibrium) cannot tell us which steps will be large and which small.  These limitations are not an outcome of weak analysis, or poor understanding, or a shortage of data: they are inherent, emergent properties of the large, open, complex systems that our societies are.
· Networks: The mechanisms by which pro-environment behaviour change will take place will be among groups in society that are network-based.  Better understanding of which networks are functioning, in what ways, with respect to different types of environmental behaviour – switching off lights, recycling, walking rather than driving, and so forth – will add powerfully to the ability of policy makers to target their endeavours.

· Broad targeting is not merely appropriate, it is essential.  Within all network systems, there will be foci of greater influence, either because of the strength of linkages, the frequency of linkages, or linkages to other networks.  Identification of key intervention points will not merely be more resource efficient, it will maximise the chance of having any influence at all on the system in question.  Rather than focusing on key groups qua groups, policy should be focusing on groups whose network properties best lend themselves to the diffusion of change, in order to boost the probability of success.

· Taken together, these three elements – inherent uncertainty, network based, targeted intervention – culminate in the idea that policies to promote pro environmental behaviour cannot, in fact, aim to ‘nudge an S-curve’.  Such an idea, in fact, falls into the trap of presuming a potential linear connection between cause and effect, between intervention and outcome.

· Instead, the radical idea presents itself that policy should be attempting perpetually to ‘seed’ or catalyse change, through a wide variety of mechanisms, in a wide variety of places.  A range of fundamental features of the social system mean that a model of policy intervention predicated on the steady refinement of interventions towards a set of policies that ‘work’ may be ill-founded.  Rather, given the complexities of ‘behaviour change’, a model of ceaseless innovation, within broad parameters of focus and in a network setting, offers a potentially valuable conceptualization of how to move forward.

Implications for Policy-Making
· Against this background, our research identified six implications for those concerned with policy-making in the domain of pro-environmental behaviours:
· Tolerate waste and take risks – ceaseless innovation implies both risk-taking and ‘waste’ [since it cannot be known ex ante which schemes will work, although it is known that many of them will not].  The seemingly ‘wasteful’ expenditure of public money on behaviour change policies which appear not to work is an inevitable by-product of the inherent uncertainty within the social system.
· Build on successes but avoid over specifying policies – a broad, strategic, pragmatic approach, rather than a narrowing, tactical, empirical approach to specifying policy should be used, focusing on case studies of both successes and failures, rather than searching for replicable cause and effect rules for social behaviour change.
· Statistic rather than ballistic approach – Finding out the relative importance of the many factors at play is not practical.  The relative weights assigned to factors is likely to vary between individuals, between groups and over time; and, in the absence of causality, tailoring policies even to the extreme 'segment of one' has no guarantee for success.  Instead, policy should aim simultaneously to intervene on multiple levels in order to maximise the probability of behaviour change. 
· Focus on the common denominator of groups and networks – The issues that provide the basis for belonging to a group – the nature of the network linkages – are the appropriate locus for intervention with that group, or network.  If the primary linkages are, for example, inherently spatial, then interventions that are spatial will have the greatest chance of ‘traction’; if the linkages are predominantly concerned with belief, then interventions will need to be structured accordingly.

· Hitchhike on consumer marketing – the greatest expertise in behaviour change is undoubtedly in the field of marketing.  Policy should continue to make explicit and strategic use of this kind of resource.
· From Pilots to Crystals - finally, we suggest that interventions need to progress from a model in which novel ideas are piloted, refined, and then (if successful) rolled out, to one in which novel ideas are used perpetually to seed, or catalyse, or act as crystals for, pro-environmental behaviour change.  This is akin to the way in which, in a liberalised market economy, commercial success emerges not from ‘perfecting’ a product/service then rolling it out, but rather through the process of endless innovation.  

Given the context for these conclusions, much remains to be done.  The basic thinking needs to be tested, and thoroughly.  Further consideration of network theory, and the practical requirements of analysing networks in the ‘real world’, needs to be undertaken.  The potential implications for policy formulation, for monitoring and evaluation, for measuring ‘success’, need to be fully thought through and explored.

In our judgment, further research and analysis of this kind would be worthwhile, on two main grounds.  On the one hand, the scale of behaviour change required to bring a genuinely sustainable society into being is, it would seem, enormous.  On the other, the range and complexity of factors required to explain behaviour (and the subset ‘pro-environmental behaviour’) is such that a longitudinal approach (considering diffusion over time) appears to have some useful advantages over a cross-sectional approach.

In short, it seems that, whilst it may not be possible to ‘nudge an S-curve’, it might be possible to ‘coax diffusion’ – and that still seems preferable to old-fashioned carrots and sticks.

I
Opening Remarks
This report presents the results of a short period of research and reflection by a study team at Brook Lyndhurst.  Commissioned as a ‘think piece’, it is particularly focused on the potential implications for policy makers of recent developments in theories of behaviour change and social networks.  The report is intended both to provide argument and evidence in support of a proposition that radical policy options for producing pro-environmental behavioural change need to be considered, and to provoke the reader accordingly.
In the spirit of the commission, this Final Report deploys innovative methods for influencing the reader.

Introduction

Recent attention on the means of achieving environmental policy objectives has prompted a renewed focus on ‘behaviour change’ and a rash of research, analysis and policy development.

This attention has in turn been prompted by a realisation that the linear ‘cause and effect’ model underpinning traditional, crude models of state intervention to achieve policy objectives – most notably fiscal intervention and government regulation – is increasingly inadequate (in either electoral or practical terms).
The issue of ‘behaviour change’ poses two very significant challenges not only for Governments, but for all those that seek to consider the matter:

· On the one hand, ‘behaviour change’ raises some truly fundamental questions about the human condition.  Issues that are rarely discussed on a day-to-day basis - values, philosophy, faith, beliefs, legitimacy, justice – suddenly become pressing.
· On the other hand, contemporary research and analysis into human behaviour cuts across intellectual disciplines in a way that even the most erudite may find overwhelming.  Implicated are mathematics, physics, biology, socio-biology, sociology, economics, political science, psychology, ethnography, anthropology – and novel areas of study such as ‘econophysics’ and ‘complexity theory’.
E O Wilson, Harvard Professor and eminent biologist, puts it thus:

“To address human behaviour systematically is to make a potential topic of every corridor in the labyrinth of the human mind, and hence to consider not just the social sciences but also the humanities, including philosophy and the process of scientific discovery itself.” 

It is both practically and classically easy to become lost in the labyrinth.  One might, for example, become waylaid by ideas about consciousness – Ryle, Dennett, Skinner – that unpick, directly or indirectly, the means by which human animals socialise, and the mechanics [sic] by which such socialisation can be influenced.  Or one may attend to philosophical analyses of ‘values’ – Hume, Singer, Rawls – and enquire as to their relationship with modern mass behaviour and their political/policy implications.
Or one’s attention may be caught by more observational, socio-political analyses – Canetti, Putnam, Gladwell – which may lend themselves to zeitgeist-friendly and digestible propositions for intervention.
Even in the corner of the labyrinth known as ‘environmental behaviour’, the corridors are both entangled and crowded.  The important work by Paul Ekins, for example, as part of the ESRC-funded Environment & Human Behaviour Programme, has made enormous progress in systematizing our understanding of the issues, but even its simplest manifestation is a diagram of challenging complexity
.
Tim Jackson’s near-definitive paper “Motivating Sustainable Consumption – A Review of Evidence on Consumer Behaviour and Behaviour Change” for the Sustainable Development Research Network identified dozens of competing/complementary explanatory ‘models’ including Symbolic Self Completion theory, Cognitive Dissonance Theory and Norm Activation Theory.  More integrated models which embrace both internal and external influences do exist (e.g. Giddens’ Structuration Theory, Stern’s Attitude-Behaviour-Context model etc), however the complex nature of the issues means that more holistic approaches are somewhat subjective, have yet to be tested empirically and do not currently have wide buy-in.
Should the concerned policy-maker become familiar with all these models, and ‘choose’? Or wait for synthesis/consensus to emerge? 
Jackson himself suggests:
‘My behaviour in any particular situation is a function partly of my attitudes and intentions, partly of my habitual responses, and partly of the situational constraints and the conditions under which I operate. My intentions in their turn are influenced by social, normative and affective factors as well as by rational deliberations. I am neither fully deliberative nor fully automatic in this view. I am neither fully autonomous nor entirely social. My behaviours are influenced by my moral beliefs, but the impact of these is moderated both by my emotional drives and my cognitive limitations.’

Faced with such a diagnosis, anyone seeking to promote an increase in the level/volume/frequency of positive environmental behaviour could be forgiven for wondering: so what am I supposed to do?
Maybe it’s an S-Curve
Brook Lyndhurst’s work in and around these issues
 has led us to reflect on the possibility that a consideration of the developmental process itself – the means by which social behaviour changes over time, irrespective of the particular method by which it occurs – might throw useful light on the complexity.  We had noted – and we are not alone, of course, in having noticed – that many manifestations of behaviour reveal themselves through consumer purchasing decisions, and that data on the take up of new or innovative products frequently illustrate a common pattern.

This pattern – an S-curve, sigmoid or logistics curve – was first noted in the early nineteenth century by the mathematician Verhulst and re-‘discovered’ by Pearl and Reed and (separately) De Pasquier in the early twentieth century, in all cases as an explanation of population growth.  Since then, the S-curve has been refined into robust formulae and found to apply to phenomena as diverse the growth of bacteria in Petri dishes, the rise of airline traffic, the building of Gothic Cathedrals, the penetration of VCRs in domestic households, the use of fax machines by businesses, the diffusion of inheritable characteristics through species and the spread of ideas or ‘memes’.

The idea is also well-established in the field of economics.  The textbook marginal productivity curve, for example, follows the S, with a period of increasing returns to scale – facilitated by learning by doing, economies of scale and scope etc – followed by a period of decreasing returns – market saturation (e.g. VCRs – everyone’s got one), scarcity of inputs (diamonds), limited output capacity (e.g. oil refinery capacity is causing the current oil pinch), decreasing marginal productivity of labour etc.

Given the apparently widespread realms in which the S-curve operates – and the apparent analogues and overlaps between biological, sociological and cultural phenomena – we wondered whether the S-curve might provide the basis for considering how positive environmental behaviours – the purchase of organic products, recycling, energy efficiency - might permeate through a population.  We wondered, further, how in practice such diffusion does, or does not, occur; and what, if anything, might be done – and by whom – to prompt a development either to evolve along an S-curve path if otherwise it might not; or to evolve along such a curve more rapidly.
In short – can you nudge an S-Curve?

II
Conceptualisation
These questions were those we suggested to Defra in response to an open call for proposals in the ‘innovative methods for influencing behaviours and achieving success’ research theme. This paper represents the output from that commission.

We have been much exercised by the question of how best to present our results.  Given the sheer breadth and complexity of the issues, any approach will necessarily be but a ‘vanishingly small’
 sub-set of the possible material.
We have chosen to take a single example of ‘positive environmental behaviour’ to use as a navigational device, to guide us through the ideas and material we wish to present.  The case enables us – we hope – to highlight the various issues that are relevant, with a practical sense of what they (might) mean.  This is therefore an intellectual exercise rather than an academic one; and can best be conceptualised as a sustained ‘thought experiment’.
The positive environmental behaviour we use as our navigational device, or ‘ridgepole’, is the simple act of switching off lights.  In what follows, we start from the premise that, at present, millions of perfectly ordinary people and thousands of ordinary businesses in Britain leave their lights on, unnecessarily, every day.  
We know
 that ordinary light bulbs account for more energy consumption in the home than anything else; and that only very small numbers of people are systematic in minimising their use of light.

In our thought experiment, we want to know: what would it take, what would have to be the case, for ‘switching the lights off’ to move from fringe, marginal activity, to the kind of behaviour that everybody does, normally and without thinking?  (To the point, in fact, where someone who leaves the room last and does not switch the lights off is viewed with disdain by their colleagues/friends/family.)  Further, we want to explore whether this process of change follows an S-curve shape; and, if so, what, if anything, this tells us.
The next and largest section of this paper explores this thought experiment; we then turn to consider the possible ramifications for policy-making and wider environmental behaviours.

III
Will the Last Person to Leave Please Put Out the Lights?
One by One

The last person leaves the room, and leaves the light on.

At one level, it could be said that nothing has happened: a light was not turned off, an individual thought neither about the light, nor the consequences of leaving the light on.

At another level, it could be said that this action (“not turning the light off”) delivers a mix of costs and benefits
 to the individual. At the point of leaving the room the relative benefits of leaving the lights on outweigh those of turning the lights off – and the light remains on.
Probing further, and drawing on the Jackson review
, we know that a multiplicity of factors or influences were at play at the moment the light was not switched off. Below, we list these behavioural influences, and illustrate the potential relevance of the factor in our specific example:
	Cognitive Deliberation

	The availability of information and acknowledgement of consequences
	The individual did not know that leaving the light on costs money and/or is responsible for the emission of GHGs.



	Perceptions of value and  acceptance of responsibility
	The price of electricity was so low that it made no difference and the individual did not feel responsible for GHG abatement.



	Efficacy (how good you think you’d be at it)
	The individual is worried that they will not be able to operate the light-switch.



	Personal Factors

	Overarching personal goals (looking after your family, being happy etc)


	The light being on or off makes no difference to the individual’s personal goals.

	Altruistic tendencies
	The individual is not altruistic.

	Environmental concern


	Although aware of the negative environmental consequences of leaving the light on, the individual does not care.

	Symbolic self completion – defining yourself through what you do/own
	The individual defines themselves in ways that do not include a commitment to energy efficiency.

	The quest for consistency in ‘self concept’ (who I am, who I could be, what others think of me, what others expect of me)
	The individual pays no attention to the consistency or otherwise of his/her acts.

	The attitude-behaviour gap


	Although aware and concerned about negative environmental consequences of leaving the light on, the individual does not act on these concerns.

	Automatic/Subconscious Reflexes

	Habits


	The individual never turns the lights off, and never thinks about the fact that they never turn the lights off.

	The Influence of Others

	Subjective norms (what people you care about expect of you)
	Either no-one known to the individual cares about energy efficiency; or the individual doesn’t care what others think.

	Descriptive norms (how others behave)
	No-one else appears to turn the lights off.

	Group membership and belonging (wanting to be like people like you, wanting to be different from people who aren’t like you)
	The individual is a member of several social groups, and energy efficiency is not important to any of them; and/or the individual does not want to be like ‘the people that turn the lights off’.

	Social Structures and Groups

	The relationship between the group and its individual members


	The individual sees no advantage to him/herself within the groups of which he/she is a member, even if ‘energy efficiency’ is salient within the group.

	Social structures and networks


	The groups of which the individual is a member are structured in such a way that energy efficiency messages are lost or overwhelmed

	The relative salience of potentially opposing norms in a particular situation
	The social pressure to get to the pub outweighs the social pressure to turn off the lights.

	External Factors

	Contextual factors


	The lights in the building are controlled centrally – the individual cannot switch them off without persuading with the caretaker.



	Injunctive norms (legislation etc)


	There is no law against leaving the light on.




First and foremost, it is apparent from this list that the individual, at the moment they left the room, bore absolutely none of it in mind.

Secondly, and more worryingly in the present setting, it is not at all clear from the list which factor or factors are the (most) important ones.  Running the analysis in the opposite case – that is, for an individual who did turn the light off – presents no further clarity.  Is it symbolic self-completion that switches the balance of costs and benefits?  A sudden-found altruism?  A Damascene event of value-shifting significance?  A compound of all the above?
Or perhaps we’re cheating a little.  We are considering but one individual; should we not be thinking about millions of us, all at once?
All Together Now
A million people all leave their living rooms, and leave the lights on.

In this case, we could again work through the various factors identified by Jackson, aggregating to the mean behaviour from the sum of the individual actions. We would, however, in so doing, miss a vital feature, namely emergence.  Whilst still contested in terms of mechanism, the notion of emergence is simply that the properties of a group cannot be imputed from the behaviour of the individual components of the group.  At progressively higher levels of organisation, entirely new properties emerge as a result of the structures that underpin those levels.
This idea is at once obvious, and disturbing.  Obvious and disturbing, as the sociologists have been telling us for many years: most famously Durkheim, noting that the ultimate act of individual free-will, suicide, occurs with statistically predictable frequency throughout a population, from one year to the next.  Obvious and disturbing, too, to the biologists such as E O Wilson and philosophers such as Daniel Dennett that wonder how ‘dumb’ cells collaborate to form organs, and how organs assemble to form individual organisms. Obvious and disturbing for each of the million as they leave their living room: each of us feels as if we are acting as an individual; yet we are behaving as if we are part of a larger entity
.
Obvious and disturbing yes, but perhaps not surprising given the interlinkages between behaviours observed by Jackson’s review – in choosing my behaviour I care about what you do, what you expect me to do, what people I don’t want to be like do etc. As a result ‘macrobehaviour’ is beyond a simple sum of its ‘micro’ parts: “people are responding to an environment that consists of other people responding to their environment, which consists of people responding to an environment of people’s responses”
.
Our review has identified three modern thinkers whose analyses are relevant to the nature of group behaviour, and how change permeates through those groups.
(a)
GLADWELL'S TIPPING POINTS
Firstly, Malcolm Gladwell’s Tipping Point
.  From an insight that ‘ideas and products and messages and behaviours spread just like viruses do’, Gladwell notes that ‘little changes [have] big effects’ and ‘changes happen in a hurry’ [pp8]. He identifies three rules that dictate the pattern of change: 

· The law of the few - that there are very small numbers of people in society           that are responsible for such changes
· Stickiness - that changes need to have a sustained impact 
· Context - that it depends on circumstances 
This essentially descriptive approach culminates in his identification of three types of people, combinations of which are essential for Tipping Points to occur: Connectors, Mavens and Salesmen:

·  Connectors - individuals who ‘know everyone’

·  Mavens - individuals who accumulate knowledge

·  Salesmen - individuals capable of persuading others

Gladwell’s analysis uses a series of examples from popular culture to show how social contagions have spread.  He gives no particularly environmental examples (nor any policy prescriptions) but in our example, his approach would be something as follows:
Tipping Points for Light Switching – A Story
At random, a Salesman decides that switching the light off would be ‘cool’, and he naturally begins to persuade those he encounters of his case.  Although he does not know very many people, among his acquaintances is at least one Connector, who in a relatively short period of time has told many people that switching the lights off these days is cool.  Those hearing this news may or may not encounter Salesmen with the same message; but they will certainly seek out a Maven, someone in their community with sufficient expert knowledge to corroborate or otherwise the news.

The Maven is fully up-to-speed on energy efficiency issues – he is able to tell anyone who asks how much money they will actually save by turning their lights off, and how much less CO2 will be emitted.

In no time at all, the Early Adopters have influenced the Early Majority; they are followed into the new behaviour by the Late Majority, and eventually the Laggards.  With nothing more than a smattering of Connectors, Mavens and Salesmen, “switching the lights off” emerges as a mainstream behaviour, having developed along an S-Curve pattern.

Whilst superficially appealing, this is clearly not an especially convincing account.  It tells us nothing about how many Connectors/Mavens/Salesmen might be necessary.  It tells us nothing about the hundred and one previous occasions when a random decision that something is ‘cool’ has not prompted a general behaviour change.  It tells us nothing about the implicit social networks within which Connectors/Mavens/Salesmen operate and that underpin general behaviour change.
And in the absence of such analysis, it is exceptionally difficult to navigate towards policy conclusions.  
Indeed, it is perhaps no surprise that the readiest audience for the ‘Tipping Point’ hypothesis has been the world of advertising and marketing rather than government policy makers.  For the former, the opportunities for risk and innovation, the speed of change and the rewards for success, far outweigh the need for academic rigour and ‘evidence base’.  In ‘The Soul of the New Consumer’
, for example, Mavens have morphed into four sub-sets – Neighbourhood Mavens, Professional Mavens, Fanatical Mavens and Celebrity Mavens – each of which needs a different ‘strategy’ if the neologic modern marketeer is to transmit her message to maximum effect (where the intended effect is, of course, to engender a ‘tipping point’ in favour of the particular brand, product or lifestyle choice that is the marketeer’s profit centre.)
That said, it is in the field of marketing that the techniques of behaviour change have been pursued for longest and most thoroughly.  The profit motive has been a very effective incentive for the art of persuading ‘the general public’ to do things, buy things, think things that they might not otherwise have done.
(b) BALL'S CRITICAL MASS
A much deeper and more thoughtful analysis comes from the second of our two thinkers, Philip Ball.  In his award-winning ‘Critical Mass’
, Ball sets out a ‘physics of society’.  Drawing on a very wide array of sources, Ball shows how the study of emergent properties in the world of physics is not merely analogous to, but is the same as the study of emergent properties in the social and economic field.  Drawing on the pioneering work of thinkers such as Schelling, Axelrod, Ormerod, Epstein and others, Ball’s analysis boils down as follows:

· Non-equilibrium states are normal (that is, social systems are usually in flux)
· Conditions in such states can be either stable, or metastable [ready to change, but not actually changed]
· Metastability means that systems can persist in arrangements [over time] well beyond what might be supposed from an assumption of smooth transition 
· Such systems do not exhibit smooth transition, not even rapid transition of an S-curve form, but ‘jump’, extremely rapidly, through a phase transition [in the way water turns to ice, for example]

Furthermore, whereas Gladwell makes no statements about the particular social networks that underpin tipping points, Ball is quite explicit in referring to small world networks – of the kind typified in “six degrees of separation” games
 - in which nodes and ‘weak ties’ build fabrics of connection through which attitudes, ideas and behaviour are transmitted (see (c), below)
Ball’s analysis would suggest, in our example, that many factors that potentially influence ‘light-switching behaviour’ – price signals, the value society puts on the environment, changes in how individuals relate their day-to-day behaviour to their sense of social belonging, and so forth – could all move in a direction likely to bring about a mass change in behaviour, but the change may simply not take place.  The pressure for change could build and build, yet millions of people simply continue leaving the lights on – until, one day, the ‘critical mass’ is achieved, and behaviour ‘flips’, very rapidly.
What is distinctive about Ball’s analysis is not merely that he proposes change happening very suddenly once the ‘critical mass’ is achieved, but that there is no way of knowing, in advance, exactly when the change will occur.  It could occur relatively early as the pressures for change build, or it could take a great deal longer
.

(c)     GROUPS, NETWORKS AND BUCHANAN'S POWERLAW
Rather than think about single individuals, or the population as a whole, we might usefully think about the groups within society, how different groups have different light-switching behaviour, and how as groups they function and interact.
It is a central feature of the various analyses summarised thus far – from Ekins, Jackson, Gladwell, Ball et al – that social forces are fundamental to understanding individual behaviour.  What is less clear from the analyses is the scale at which this operates: which is more important, the pressures upon an individual as a result (say) of their nationality, or their residence in a particular neighbourhood?
More generally, individuals are members of multiple, over-lapping groups, each of which ascribes different values or significance to switching the lights off.  An individual belongs to the UK, to their region, to their city, their neighbourhood; to the golf club, to the set of people that shop at Sainsbury, to the clan that wears Nike rather than Reebok, that supports Chelsea, that visits www.defra.gov.uk regularly, that holidays in France, that has a particular religious faith, and so on and so on.  The ties this individual has to each membership have varying “strength” (i.e. are more important and/or have more sway over that individual) and, therefore, differing degrees of influence.
Chelsea supporters, for example, may have adopted ‘light-switching-off’ behaviour (for whatever reason) whilst Nike wearers have not.  Our individual is clearly being influenced á la Jackson, s/he may even be encountering Gladwellian Salesmen in a Ballsian non-equilibrium setting, but what will matter is whether Chelsea is more important than Nike.
This takes us to network theory, mentioned briefly above.  Network theory [in the present setting] is concerned with the linkages between the individual elements in a group.  Networks come in a variety of forms – directed and undirected, bipartite and unipartite, lattice, random, scale-free and small world
.  These different types – the differences emerge from the number and type of linkages and nodes within the network – have applications in a wide variety of settings, but two particular points are worthy of note.
The first is that research in this area is still relatively novel, and a great deal remains to be established about, in particular, what kinds of network operate with respect to which kinds of phenomena.

The second is that ‘small world networks’ – those in which individuals within a particular group or clique know one another relatively well, but where relationships between groups or cliques are more random or sporadic – have thus far been found broadly to characterise social networks.

A further characteristic of groups, or networks, is that they come in different sizes.  Whilst at one level painfully bland
, at another this observation leads to a further consideration of relevance to this thought experiment, set out most clearly by Mark Buchanan
.  Prompted by an experiment in which grains of sand falling upon a sandpile produced mini-landslides according to a distinctive pattern
 (entitled ‘self-organised criticality’) Buchanan examined phenomena from throughout the physical, biological and human social realms to reveal a pattern he considers ubiquitous.
This pattern – a ‘power law’ – can be simply stated.  It is that, in all complex systems, there are small numbers of big things/events, and large numbers of small things/events.  Whether the phenomenon is earthquakes or speciation or ideas, the same pattern appears to apply.

More importantly, and as demonstrated most powerfully by the sandpile experiment, the mathematics of chaos/complexity imply that, whilst it can be shown that over time there will be many small landslides and very few catastrophic landslides, as the nth grain of sand is falling there is no way of knowing whether this particular grain of sand will presage a large, medium or small landslide.

If this holds true for social phenomena, such as switching the light off, then the implications are particularly dramatic.  It suggests that, within and across each and every group, there is the possibility of dramatic change, but little or no way in advance of knowing how and where such change will occur.  Elided with the network theory discussed above, we may then have a situation in which [dramatic] change can occur in some parts of the system, with little or no immediate impact on others.
Rather than a smooth pattern of change – the S-curve – or a sudden jump – the phase transition – what we may in fact be dealing with is something akin to ‘punctuated equilibrium’
, in which change happens in fits and starts.

So is it an S?
There would seem, at this stage, to be three ways in which society might transform from one in which few people switch the lights off to one in which everyone does.   The schematized diagrams overleaf illustrate the options: the S Curve (Tipping Points), phase transition (Balls’ approach), and stepwise (with multiple ‘small’ and few ‘large’ changes as described by Buchanan’s powerlaw). 
[image: image2.emf]Model 1: The S-Curve
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[image: image4.emf]Model 3A: Stepwise


Irrespective of which (if any) of these is ‘right’, there are some further issues that need to be aired:
Evidence – although there are some examples of S-curve-type development in consumer and business behaviour – VCRs, microwave ovens, fax machines, the internet, mobile phones and so forth – these examples are available to us in statistical form precisely because they are based on actual purchases.  They are, in effect, physical expressions of behaviour that can (relatively) easily be counted.  (Though it is worth noting that even the data available for these examples is too crude to enable us to say whether the S-curve shape is more apparent than real – a step-wise progression among overlapping groups with data gathered on an annual basis could very easily look just like an S curve…)  In the case of a wide variety of pro-environmental (and, indeed, other) behaviours, evidence of this kind is in extremely short supply
, in part because the kinds of enquiry that would prompt someone to bother collecting the data are so novel, in part because actually collecting such data is not straightforward.
Stickiness/reversibility - One key difference between the examples for which we do have some evidence (VCRs etc) and those for which we do not (switching off lights) is that once a household has bought a VCR it tends to continue having the VCR in the future.  The S Curve pattern simply emerges as more and more people take the step of buying a VCR.  Less tangible behaviours, on the other hand, are less rigid – the fact that I turned off my lights today probably makes it more likely that I will do the same again tomorrow – but it may not.  To achieve ‘mainstreaming’ in pro-environmental behaviours we either need stickiness in behaviours - or we need take-up to sufficiently outstrip drop-out (something which can obviously not continue indefinitely)
.
Spillovers & crossovers – consumption ‘choice sets’ in co-evolved settings mean that, once we have a VCR, not only are we more likely to hire/buy video tapes (demand for which enables more people to ‘want’ VCRs, prompting further demand for the tapes, and so on), but we are also more likely to want a DVD when it reaches the market.  The interdependence of behavioural elements (as well as technological developments) is as central to pro-environmental behaviours as it is to any other behaviour.
Are individuals who behave ‘environmentally’ in other areas of their lives more susceptible to further pro-environment behaviour change? To what extent is ‘place’ important in behaviours – does recycling at work encourage people to recycle at home? Are some people better placed to ‘mainstream’ environmental behaviours/be environmental champions and if so how does one identify them?  Some more technical papers have begun to assess the presence and magnitude of these effects.

The spill-over of environmental behaviour from one area to another (e.g. recyclers buying organic products) is supported by value driven behaviour theories and psychological theories which propose the pursuit of consistency between values and actions, but disputed by theories which point to a ‘pick and choose’ attitude to altruistic behaviour – I’ve contributed by doing x so now I don’t have to do y. A three wave panel study by Thogerson and Olander
 found evidence of some spill-over in behaviours - heavy recyclers in 1998 tended to increase purchase of organic food 1998-1999 and decrease their use of public transport and bicycles less than average 1998-2000. However the study also identified some negative crossovers - heavy users of organic food products increased source separation of recyclates less than average both 1998-1999 and 1999-2000 – although these are attributed to ‘ceiling effects’ (buyers of organic food engaged in more source separation of recyclates in the start period).

The jury is still out on whether behaviours are transferred between different places, although the hope that such positive spill-overs will take place is beginning to be used as a tool to further the environmental agenda in the workplace. There is some evidence of transfer of consumption habits from work to home life (mobiles, computers etc) but little is known about the transfer of behaviours and in particular those related to the environment.

The environmental leader/champion agenda has, intriguingly, emerged from a backward-looking perspective – many studies point to the fact that environmental practices often emerge due to the perseverance of a single passionate individual who wants to drive the environmental agenda forward. The argument therefore becomes that through supporting, encouraging and in some cases artificially introducing such individuals, the environmental agenda will be furthered. This is, in effect, the ‘tipping point’ argument – implying that the characteristics required of ‘environmental champions’ should be knowledge/expertise with regard to environmental issues, ‘connections’ with lots of people and strong persuasive powers. (Although, as hinted at above, precisely how many such people, with what mix of skills, and in what settings, remains unclear.)

Looking at wider drivers of environmental behaviour, a sophisticated model by Stern
 which attempts to explain environmental behaviour in terms of values, beliefs, acknowledgement of consequences, acceptance of responsibility and personal norms succeeds in accounting for only 35% of the variance in pro-environmental behaviours as a whole and a mere 20% of private sphere behaviours.
IV
Some Analysis
Bearing in mind our original question – can you nudge an S-curve - there are two, broad interpretations of the foregoing.
The pessimistic interpretation is that the sheer scale and complexity of the problem, the overlapping and interacting issues, the difficulty of identifying which factors are more important, the risks of trying to encourage potentially erroneous behaviours, the shortage of evidence, the possibility that what looks like an S-curve (implying one sort of approach) might in fact be an illusion (implying a different approach), together indicate one of two things:

· We give up trying to promote pro-environmental behaviour
· We devote huge research resources over many years to understand the relative roles of each and every behavioural driver in e.g. the diagram in Appendix 2, we develop and pilot a sophisticated range of interventions and we initiate a specific, targeted programme at a selection of key players in order to catalyse a pro-environmental transformation in light-switching behaviour… by 2050.
The alternative, more optimistic interpretation is that, whilst further research is undoubtedly required, we now already know enough to move forward, and what is needed is not a change in policy per se, but a change in how policy is conceptualised.  
Taking, for a moment, the three models set out earlier, each would appear, at first sight, to imply a different solution.
The S-curve model infers that there is, or could be, some set of interventions – carefully targeted in the ‘critical zone’ highlighted in the diagram, and focused upon particular groups within society – to prompt development along the S-Curve.
[image: image5.emf]Model 1: The S-Curve


The ‘phase transition’ model, by contrast, implies that interventions, whilst still targeted on the basis of research evidence, would need to be sustained over a period of time, since the prevailing metastable state will jump to its new state at some point which cannot be predicted in advance (that is, anywhere in the zone where the two states [lines] overlap).  Interventions would need to be sustained until such time as the jump took place.
[image: image6.emf]Model 2: Phase Transition


The stepwise model, finally, would imply, again, a set of targeted interventions, but this time in episodic fashion, and throughout the development path.  Unlike either of the two previous models, there is no point in the process where some ‘natural’ force automatically ensures that the next step will be taken; effort/intervention may be required from beginning to end.

[image: image7.emf]Model 3: Power Law


On closer inspection, however, these three models tell the same story: there is inherent uncertainty between cause and effect.
The S-curve analysis cannot tell us precisely how many and which Connectors, Mavens and Salesmen will be needed to catalyse a transformation.  The phase transition model cannot tell us precisely when a change will occur.  The stepwise model cannot tell us which steps will be large and which small.  These limitations are not an outcome of weak analysis, or poor understanding, or a shortage of data: they are inherent, emergent properties of the large, open, complex systems that our societies are.
The models also present us, however, with two further vital insights:
· Firstly, that the mechanisms by which pro-environment behaviour change will take place will be among groups in society that are network-based.  Better understanding of which networks are functioning, in what ways, with respect to different types of environmental behaviour – switching off lights, recycling, walking rather than driving, and so forth – will add powerfully to the ability of policy makers to target their endeavours.

· Secondly, that broad targeting is not merely appropriate, it is essential.  Within all network systems, there will be foci of greater influence, either because of the strength of linkages, the frequency of linkages, or linkages to other networks.  Identification of key intervention points will not merely be more resource efficient, it will maximise the chance of having any influence at all on the system in question.  Rather than focusing on key groups qua groups, we should be focusing on groups whose network properties best lend themselves to the diffusion of change, in order to boost the probability of success.
Taken together, these three elements – inherent uncertainty, network based, targeted intervention – culminate in the idea that policies to promote pro environmental behaviour cannot, in fact, aim to ‘nudge an S-curve’.  Such an idea, in fact, falls into the trap of presuming a potential linear connection between cause and effect, between intervention and outcome.
Instead, the radical idea presents itself that policy should be attempting perpetually to ‘seed’ or catalyse change
, through a wide variety of mechanisms, in a wide variety of places.  Such interventions would superficially look like pilot projects – but the intention should never be to ‘roll out’ the successes.  The analysis presented suggests that, within broad limits, any ‘success’ in a particular instance is no more likely to be successful in another.  [The broad limits are, of course, important; we are not saying that success or failure is entirely random – see Section 7.]  
The issue of uncertainty, however, remains inescapable: changing behaviour requires acceptance of the fact that a proportion of these interventions will not have any effect.
To some, these ineffective interventions will look like ‘waste’; public money, wasted on initiatives that had no effect.  And, of course, it is right and proper that public money should not be wasted.  However, given the nature of the phenomenon with which we are here concerned, it is the case that it is formally impossible to distinguish, ex ante, the interventions that will work, and those that will not.  With careful research, it will be possible to target effort in order to maximise impact and minimise risk, but the central problem will not go away.  Public policy to promote pro environmental behaviour will have to come to terms with an adage first coined by the inventor of the department store, John Wanamaker:

““Half the money I spend on advertising is wasted; the trouble is I don't know which half.”

This could thus be re-written:

“Half my interventions to promote behaviour change are wasted; the trouble is, I don’t know which half.”

V
Policy Implications

The thought-experiment presented in this paper leads to some potentially radical policy implications.  These implications are necessarily preliminary – the purpose of this ‘think piece’ is to offer and provoke thoughts, for debate and discussion.

It needs also to be acknowledged that, in many respects, some areas of policy are already developing in the direction implied by this paper.  The Environmental Action Fund, for example, is predicated on a wide range of innovative interventions; while the ‘Engage, Encourage, Enable, Exemplify’ model in the UK Sustainable Development Strategy is broadly consistent with the kind of arguments put forward in this paper.
Nevertheless, emerging from our three propositions – inherent uncertainty, broad targeting, and taking a network approach - we suggest that there are six lessons for policy that warrant consideration:

1. Tolerate waste and take risks
We have seen that, given the inherent uncertainty of social structures, changing behaviour requires acceptance of the fact that a proportion of interventions will not have any effect.  Furthermore, apparently ineffective interventions may in fact be contributing to the metastability of social systems, thereby making them more responsive to future triggers for change. As with Buchanan's sand experiment it is not only the last grain of sand that falls which causes the landslide.
We therefore see risk-taking as an inevitable part of behaviour change policy making.  Furthermore, the risk-taking is not something to be done in the ‘early days’ of new policy development, it needs to be an inherent and on-going feature of policy intervention going forward.

(In light of this we welcome the amendments which have been made to the current round of the Environment Action Fund taking into account criticism of its predecessor "The EAF is not considered to be innovative or daring enough to support sustainable living"
.)
2. Build on successes but avoid over-specifying policies

Whilst broad strategic targeting of policy is a central conclusion of this think piece, over-specifying policies aimed at tactically nudging this essentially unpredictable system should be avoided.

Detailed knowledge on the behaviours, motivations, desires etc of groups (networks) and the interrelations (linkages) between them will help to construct policies which should work, in the absence of causality we cannot be sure that they will work. 
We therefore suggest a pragmatic rather than strictly empirical approach to policy formulation, focussing on case studies, of both successes and failures, rather than searching for deterministic cause and effect rules for societal behaviour change.
3. Statistic rather than ballistic approach
As seen in Jackson's review, behaviour drivers are complex. Far from being the outcome of rational deliberation, behavioural choices are often subconscious and inconsistencies between beliefs, attitudes and behaviours are common. In addition, choices are made subject to a multiplicity of often conflicting behavioural drivers.

Finding out the relative importance of the many factors at play is not practical.  The relative weights assigned to factors is likely to vary between individuals, between groups and over time; and, in the absence of causality, tailoring policies even to the extreme 'segment of one' offers no guarantee of success.
Instead policy should aim simultaneously to intervene on multiple levels in order to maximise the probability of behaviour change
. In the absence of legislation which forces the individual to abide by behavioural laws vis-á-vis the environment, behaviour change policy lends itself to multiple smaller interventions. These should span the breadth of behavioural drivers identified by Jackson's review – attitudes, efficacy, contextual factors etc.  Monitoring and evaluation will have an important role to play in guiding the spread of interventions, but should not be aiming to reach conclusions on what is right (see 6, below).
4. Focus on the common denominator of groups & networks
The issues that provide the basis for belonging to a group – the nature of the network linkages – are the appropriate locus for intervention with that group, or network.  If the linkages are, for example, inherently spatial, then interventions that are spatial will have the greatest chance of ‘traction’; if the linkages are predominantly concerned with belief, then interventions will need to be structured accordingly.

For example, we conjecture that the fact that faith groups share a common set of beliefs upon which they act in their everyday lives is likely to make them more susceptible to 'belief based' policies – such as those which foster concern for the environment. Places of worship may thus lend themselves particularly well to information based policies which aim to encourage pro-environmental value sets, as recent projects run by the London Sustainability Exchange suggest.
Alternatively, since the binding element for a group of neighbours is undoubtedly the local area, it follows that using neighbourhood groups to further the liveability agenda will be most likely to succeed.  Similarly, the fact that certain pro environmental behaviours are 'visible' to neighbours suggests that, for example, the presence of green boxes (or their equivalent) will play an important role in promoting recycling behaviour.
5. Hitchhike on consumer marketing
There is no doubt that the greatest expertise in the art of persuading people to change their behaviours is found in the field of marketing. In formulating interventions, policy should make more explicit and strategic use of this kind of resource.  (The recent report ‘Painting the Town Green’, from Green Engage – a loose coalition of organisations including Transport 2000, WWF, Sustain and others – makes essentially this point – that the ‘green’ agenda needs to adopt the techniques of mainstream marketing if it is to extend its message(s) to the mainstream of society.)
6. From Pilots to Crystals
Finally, we wish to suggest that interventions need to progress from a model in which novel ideas are piloted, refined, and then (if successful) rolled out, to one in which novel ideas are used perpetually to seed, or catalyse, or act as crystals for, pro-environmental behaviour change.  

This is akin to the way in which, in a liberalised market economy, commercial success emerges not from ‘perfecting’ a product/service then rolling it out, but rather through the process of endless innovation.  Yesterday’s perfect product may still be just as ‘good’ tomorrow, but the world will have moved on, expectations will have evolved – behaviour will have changed.  Similarly with interventions intended to promote pro-environmental behaviour – yesterday’s perfect project may simply not work tomorrow because the world has moved on.
(Note that the ‘within broad parameters’ argument still applies – the innovation needs to happen within reasonable bounds, rather than at random.  Monitoring and evaluation are still required, though the use to which their outcomes are put may need to change.)
VI
Closing Remarks

Can you nudge the ‘S’ curve?
The genesis for this think-piece was a question about the diffusion of pro-environmental behaviours through society.  In particular, the Brook Lyndhurst research team wondered: might pro-environmental behaviours follow an S-curve development path; and, if so, could ‘behaviour change’ policies be configured so as to nudge development along such a path?
Our investigations brought us, initially, to a rather troubling conclusion: that diffusion appears not to follow an S-curve pattern; and, irrespective of which model best explains behavioural diffusion, the notion of ‘tactical nudging’ appears misplaced.

Further reflection, however, led us to some potentially useful, and further-reaching, conclusions than we had originally envisaged: namely, that a range of fundamental features of the social system mean that a model of policy intervention predicated on the steady refinement of interventions towards a set of policies that ‘work’ may be ill-founded.  The complexities of behaviour change tends to favour a model of ceaseless innovation within a network setting, rather than a single policy intervention. This may offer a valuable conceptualisation of how to move forward.
In short, it seems that, whilst it may not be possible to ‘nudge an S-curve’, it might be possible to ‘coax diffusion’ – and that still seems preferable to old-fashioned carrots and sticks.

Further Work

Given the context for these conclusions, much remains to be done.  The basic thinking needs to be tested, and thoroughly.  Further consideration of network theory, and the practical requirements of analysing networks in the ‘real world’, needs to be undertaken.  The potential implications for policy formulation, for monitoring and evaluation, for measuring ‘success’, need to be fully thought through and explored.

In our judgment, further research and analysis of this kind would be worthwhile, on two main grounds.  On the one hand, the scale of behaviour change required to bring a genuinely sustainable society into being is, it would seem, enormous.  On the other, the range and complexity of factors required to explain behaviour (and the subset ‘pro-environmental behaviour’) is such that a longitudinal approach (considering diffusion over time) appears to have some useful advantages over a cross-sectional approach.
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Appendix II - A Framework of Environmental Behaviours
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� See Appendix II
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� See, for example, “Public & Stakeholder Attitudes Towards Renewable Energy”, Brook Lyndhurst for GLA/LDA/GOL et al, 2004


� Both individual and social, actual and perceived.


� The bullet point headings below are both an ‘unpacking’ of Jackson’s summative statement quoted earlier and a summary of the main themes identified in his full paper.


� For the seminal discussion of ‘holons’ – entities that are both entirely individual and entirely part of something bigger at the same time – see ‘Janus’, Arthur Koestler, 1978


� Micromotives and Macrobehaviour, Schelling, 1978


� “The Tipping Point: How Little Things Can Make a Big Difference”, Malcolm Gladwell, 2000


� Lewis, Bridger, 2000


� “Critical Mass: How One Thing Leads to Another”, Philip Ball, 2004


� Games which typically refer to Kevin Bacon, for reasons that are probably ‘emergent’


� Ball also notes that the kinds of ‘agent-based’ computer models that might be used to mimic the behaviour of such social systems are subject to an important limitation: ““just because you get what looks like the right kind of collective motion, that doesn’t mean you have the right rules – which in turn means that you won’t necessarily make the right prediction under different circumstances.” [pp182]





� See e.g. “The Structure and Function of Complex Networks”, Newman, 2003, and the non-technical summary in “Critical Mass”, cited earlier.


� See, of course, “On Being the Right Size”, JBS Haldane, 1953


� “Ubiquity”, Mark Buchanan, 2002
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� Although see e.g. “Internal and External Influences on Pro-Environmental Behaviours: Participation in a Green Electricity Program”. Clark, Kotchen and Moore, 2003; “The Role of Social Psychological and Social Structural Variables in Environmental Activism: an example of the forest sector”, McFarlane and Boxall, 2003


� Interesting developments related to this issue are occurring in the field of health-related behaviour: see “Tackling Obesity – Changing Behaviour”, Greg Maio for the ESRC, 2004


� Spillover of environment-friendly consumer behaviour, Thogerson and Olander, 2003


� Gardener and Stern 2002 and Stern 2000


� Elias Canetti used the rather poetic notion of ‘crystals’ for this kind of phenomenon


� It has been suggested that modern marketing techniques mean that the probabilities are no longer 50:50, but the essential message remains the same.


� Review of the Environmental Action Fund, Quadrangle, 2001


� This is, we acknowledge, the underlying logic of the UK SDS ‘4Es’ model.
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