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The Tipping Points project has embarked on a 
fascinating journey to explore the phenomenon 
of tipping points, and the ways in which they 
operate within physical, social and financial 
systems. The tipping point metaphor has spread 
rapidly throughout the world of academia, 
the media and government. The tipping point 
concept is increasingly shaping the ways in which 
people think about society politically, historically 
and scientifically. 

Our Leverhulme Trust Tipping Points project is a highly 

interdisciplinary endeavour that has brought together expertise in the 

physical sciences, social sciences, mathematics and the humanities, 

from across Durham University and beyond. The project has engaged 

with a wide variety of researchers from outside the core team. We are 

placing a great deal of emphasis on dissemination and engagement, 

and we have found that the public at large are fascinated by the 

project. Research from the project thus far has revealed the multiple 

understandings of the tipping points concept, and it has started to 

reveal the ways in which they play a fundamental role in some large-

scale, rapid changes that take place in the world we live in. 

The term “tipping point” means many different things to different 

people; indeed it may be the metaphor’s poetic strength that allows 

it to be interpreted in so many ways. Perhaps it is for this reason 

that it is used by both scientists studying climate change on the 

one hand and financial historians and legal scholars, studying 

financial crises on the other. Researchers in the project are examining 

closely how this strange metaphor describes so many things in the 

world we live in. Tipping points could potentially reveal a universal 

connection between different kinds of complex systems with which 

people interact.

INTRODUCTION 
AND AIMS:

The Tipping Points project

As planned, four of the Work Packages of the project are well 

underway, and in all cases they have already brought forward 

interesting results, as this report shows, varying from revealing how 

corporate governance collapsed in the build-up to the 2008 financial 

crisis; to a compilation of climate records from sites around the North 

Atlantic reconstructed using artefacts left by insects (chironomids) 

and plants, research into the instability of thermohaline convection 

in the ocean, and through to the ways in which the tipping point 

metaphor itself has evolved over time. However, this is merely the 

beginning. As of going to press, researchers from WP1 and WP2 are 

doing field work that will provide crucial data that lies at the core 

of the project. Further collaboration between all five work packages 

will closely involve mathematicians and statisticians from WP3 and 

scientists in WP4. This is truly an exciting time for the project that 

could likely culminate into something extraordinary. 

So, for the year ahead, the Tipping Points project has the 

following aims:

•	 	To	further	develop	the	connections	and	parallels	that	lie 

between the different work packages within the project.

•	 	To	work	with	other	research	groups,	including	industry,	in	

bridging knowledge from the project into the wider world.

•	 	To	obtain	the	data	necessary	from	WP1	and	WP2	to	study	

the potential occurrence of tipping points on a mathematical, 

historical, legal and scientific scale.

•	 	To	continue	to	publish	and	present	the	research	on	Tipping	

Points within both academic and public arenas, drawing in more 

researchers and other parties into the project.

•	 	To	pursue	potential	pathways	for	communicating	results	of	the	

project to public, policy, and industry-based audiences interested 

in the implications of tipping points within different kinds of 

complex systems and their role in society.
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WORK PACKAGE 1: 
Rapid Neo-glacial transitons 
in the North Atlantic

Introduction

Tipping point behaviour has been frequently identified in the climate 

system. For example, at the end of major ice ages global conditions 

typically switch comparatively rapidly from glacial to interglacial 

conditions. Similarly, the long-term climate record also suggests 

short-lived periods of substantial climate change, such as the 8200 

year Before Present (yr BP) cold event (e.g. Dakos et al 2008). 

The majority of these documented changes have been attributed 

to external forcing mechanisms, such as orbitally-forced changes 

in insolation, solar activity, sea-level changes, ice-sheet extent or 

volcanic aerosols.

A pronounced climatic cooling event, marking the transition from 

the generally warmer conditions of the “Holocene thermal optimum” 

(HTO) to the cooler “Neoglacial”, is recorded in a range of so-

called proxy records (indicators of past temperatures) across much 

of the northern Hemisphere. Interestingly, the date for the event 

at individual localities ranges widely, typically between 4000 and 

6000 yr BP. The signal of this climate change is particularly clear 

in Greenland ice core borehole temperature profiles (Dahl-Jensen et 

al, 1998) and ice-rafted debris content of ocean cores from east of 

Greenland (Andrews et al 2010). However, the underlying mechanism 

for this climatic transition remains undetermined.

Aims

The objective of the research in WP1 is to explore tipping points as 

a metaphor for change beyond a threshold through the investigation 

of its application within a climate system. In this case we seek 

to examine in detail this HTO to Neo-glacial warming event. We 

are seeking to determine the cause(s) for this climatic event by 

developing new, high temporal resolution palaeoclimatic records from 

the North Atlantic region, and by collating and analysing existing 

palaeoclimatic evidence from global records.

We are using two complementary climatic proxies (pollen and 

chironomids (non-biting midges)) to reconstruct specific climatic 

variables in order to characterise this event. To explore the spatial 

variability of this climate event we are developing new records from 

areas in southern Greenland and in Finnmark, northern Norway 

(FIGURE 1). These areas have been selected using specific criteria 

(for example, optimal elevations, minimal influence from forest/

woodland and anthropogenic factors) to maximise data recovery for 

both proxies.

Progress

In this first year of the Work Package we have completed the following:

•	 	A	compilation	and	review	of	all	published	chironomid	records	and	

inferred temperature reconstructions from the Northern Hemisphere, 

principally focusing on sites from around the North Atlantic;

•	 	A	compilation	and	review	of	selected	pollen	records	from	sites	

around the North Atlantic;

•	 	The	assessment	of	lacustrine	sediment	core	material	collected	

2000–2001 from Finnmark for inclusion in this study (FIGURE 2);

•	 	The	compilation	of	a	chironomid	photograph	reference	library	

(Finnmark) (FIGURE 3).

Fieldwork

At the time of writing, preparation is well underway for the August 

2011 field season in Greenland. Preparation for field data collection 

somewhat varies, and has included the commissioning and field 

testing for four new ‘Hongve’ corers, to be used for surface sediment 

sampling from target lakes; identification of a field area for sampling 

(and a contingency area just in case) by rigorous assessment of lake 

potential, particularly with respect to altitude (FIGURE 1B); and the 

generation of a chironomid training set sampling strategy (sediment 

and water) (FIGURE 4).
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FIGURE 1 

(a)  Areas identified for fieldwork seasons 2011 and 2012 

in Greenland and Finnmark.

(b)  Areas identified for the collection of surface samples for chironomid 

training set and collection of sediment cores in Greenland.

(c)  Areas identified for the collection of sediment cores in Finnmark.

FIGURE 2 (BELOW) 

Summary of a preliminary relative pollen diagram from the Radio Station 

site (RS3) in Finnmark (C in FIGURE 1); the age - depth model assumes 

a constant sedimentation rate between a single, basal, AMS radiocarbon 

date and the core top. The Pinus : Betula ratio is compared with that from 

a nearby site, over Gunnarsfjorden (NKH1) (Allen et al 2007), which is 

situated at a lower altitude. Both records suggest a Neoglacial cooling, as 

indicated by the decrease in the Pinus : Betula ratio within the red box.

1(a) 1(c)

1(b)

2

04



FIGURE 3 

Examples of chironomid head capsules found in Finnmark 

lake sediments: (a) Microtendipes pedellus-type, an indicator 

of intermediate temperatures; and (b) Tanytarsus lugens-type, 

a cold stenotherm. [Scale bars represent 0.25mm].

 

FIGURE 4 

Sampling strategy for 

fieldwork in Greenland 

2011 (*indicates analyses 

to be conducted by 

collaborators from the 

University of Glasgow 

and NERC Isotope 

Geosciences Laboratory).

3(a)

3(b)
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Following both the banking crisis of 1825/6 and the Overend Gurney 

crisis of the 1860s there was a spate of amalgamations. The period 

from the 1890s is often termed the bank amalgamation movement, 

which resulted in the creation of five very large, London-based banks. 

This movement was both organic, stemming from market activity and 

structural changes to banking (such as the introduction of audits), 

but also the result of conscious policy, as the Bank of England – 

the government’s bank, which increasingly performed the role of 

an orthodox Central Bank – began to force and limit mergers. As a 

result, the period from the late 1920s to the late 1960s was a period 

of considerable stability for the banking sector, with few failures or 

amalgamations.

WORK PACKAGE 2: 
Financial crises in the banking 
sector: present and past
This work package is currently being organised into two distinct sections: 

PART ONE: 
Historic banking crises

The focus of this section of the Work Package is to examine banking 

crises in the British banking system. To identify moments of crisis, 

and potential tipping points, a database has been created that 

catalogues the fates of British banking institutions from the late 

17th Century to the 1990s. Current work is focussing on further 

development of the database to bring it up to date. The data is 

allowing the research team to explore the population ecology of the 

British banking sector over time. FIGURE X below, for example, shows 

the total number of British banks failing for every year since 1676.

As can be seen, there are peaks of failure in the aftermath of the 

Napoleonic wars (1815), in the 1830s (a systemic banking crisis), in 

the 1840s (a period of speculative bubbles), the 1860s (the failure 

of Overend Gurney, a prominent discount house), and the 1890s (the 

first Baring crisis). Perhaps surprisingly, there is no obvious surge in 

failures as a result of the world wars or, indeed in the wake of the 

Great Depression in the inter-war years. This is partly explained by the 

tendency towards amalgamation (FIGURE Y).

 

 

TIPPING POINTS: Annual Report 2010 - 2011

FIGURE X: 

The annual number of failures of British banking institutions from the late 1670s to the present.

© Steve Forrest Panos Pictures

06



FIGURE Y: 

The annual number of mergers and amalgamations between banks.

In addition, we have also been able to estimate the total number of banks, given here from 1559-2008. This data suggests that there was 

a rapid expansion of the number of banks from the mid 18th Century onwards. The number peaked in 1810 at about 1000 banks, and 

diminished thereafter to the relative handful of banks we see today.

FIGURE Z: 

The total number of banks from 1559 to 2008.

Historic banking crises and tipping points

The aim of WP2 is to examine tipping points through the lens of banking 

crises. An example of a qualitative tipping point is the first Barings 

Crisis of 1890. As this crisis involved a private bank with no audited 

accounts, it led other banks to be forced to follow the practice of joint-

stock banks in publishing their accounts in order to avoid losing the trust 

of both the public and other banks with whom they did business. The 

full implications of this for British banking are still unclear, but it does 

appear to coincide with the higher level of stability in the banking system 

that endured until the 2007/08 crisis. 

 

 

 

The period of the Great Depression in the 1930s was not, therefore, a 

tipping point in terms of UK banking, even though the global banking 

environment was in crisis.

This poses two main questions: first, how was it that British banks 
were able to avoid failure in the face of widespread economic 
destruction in the real economy, both at the national and global 
level? Second, how was it that the British banking system was not 
affected by contagion effects from the collapse of so many US banks, 
especially as Anglo-American economic links were very strong in this 
period? The answer is, at least in part, already known – the bank 
amalgamation movement created very large UK banks that were 
able to absorb losses on their balance sheets by offsetting them with 

profits from areas of the economy less affected by the depression. 
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In addition to this, bank failures were carefully managed and hidden. 

A case in point is that of Williams Deacon’s Bank, which was in a 

precariously weak position as early as 1927, and in no fit state to 

absorb the coming economic shock to the Lancashire textile industry 

that it served. When it ran into trouble, the bank was merged with 

the Royal Bank of Scotland in a deal which was coordinated and 

organized by the Bank of England largely in secret, ‘a truth better 

left in the shadows’ as one historian of the episode described it. 

This points to a key way in which the UK banking sector avoided a 

systemic banking crisis – by having a preventive activist central bank.

Future plans

Alongside Danny Chow in the Durham University Business School, 

Ranald Michie is working on the impact of changes to bank auditing 

practice in the 1890s – this may have been one of the ‘tipping points’ 

that led to changes in the population of British banks from the 1890s 

onward. Danny will also be working with us on the evaluation of bank 

balance sheets. In conjunction with Chris Lendrum (former senior 

banker with Barclays, and our consultant on the TP project), planning 

has begun to arrange and carry out elite interviews with senior 

bankers (current and retired) to explore a number of issues relating to 

the banking crisis of 2007/08. This will effectively constitute an oral 

history of the banking crisis. Since 2007 bankers have been regularly 

interviewed by Parliamentary committees. We will research these to 

establish what is already in the public domain, and to inform the 

questioning of our interviews.

Our more archival-based and historical research will focus on why 

the failures of certain banks that involved well-publicised bank runs 

did not produce a systemic crisis, in particular to examine the cases 

of the Liberator in 1892, the Birkbeck Bank in 1911 and Farrow’s 

Bank in 1920. In contrast Northern Rock in 2007 did contribute to 

a systemic crisis, and it was also a relatively small bank. An aspect 

of this research will be to look at the influence of the media, and 

whether contemporary media diffusion of information makes such 

a crisis more likely. 
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PART TWO: 
Contemporary tipping points in 
the banking and financial sector

Aims of the Research

This part of the project is multi-disciplinary, involving research in 

law, finance and history. Financial crises have a significant impact 

on national economies, and the recent global financial crisis has 

been no different. In the aftermath of a severe global financial crisis 

that caused recessions in many countries and has plunged many 

more into national budget deficits, and the economic hardship that 

they entail for citizens, questions have arisen about the stability of 

financial systems. These questions are now being asked by a much 

wider audience than just policy-makers, academics and financial 

practitioners. The research being carried out in this part of the project 

offers the potential to significantly improve our understanding of the 

global financial system and the critical transitions that occur within it. 

Identifying these tipping points in the financial system can also help 

in the formulation and development of policies that can help to make 

our financial system more stable and resilient.

The research aims to generate a deeper and more meaningful 

understanding of financial crises and their effects on the financial 

system and the wider economy. The objectives are to explore the 

causes of financial crises, and the ways in which tipping points cause 

financial systems to move from stability to instability. Understanding 

the causes of financial crises will help us to understand whether they 

can be prevented (and how to do so), or alternatively if they cannot 

be prevented, how they might be mitigated instead. Exploring why 

and how tipping points cause financial systems to move from stability 

to instability can aid us greatly in developing ideas and policies to 

strengthen financial systems and make them more resilient. This 

has implications for the wider economy because the linkages 

between the financial system and the wider economy mean that 

measures that strengthen the financial system will invariably 

strengthen the economy.

Research Methodology

The research is being carried out primarily through investigation, 

discussion and analysis of the factors that caused or contributed 

to the instability in the financial system and the banking crisis. 

This involves literature reviews, empirical research and comparative 

research. The literature reviews involve detailed analyses of the 

academic and non-academic literature on banking law, financial 

regulation, political economy and financial history. The empirical 

research involves interviews and archival work. The comparative 

research will involve both a contemporary and a historical approach 

to studying financial crises, and in so doing, will bring an inter-

disciplinary flavour to the work package.

Results

In our studies of some of the corporate governance failures in the 

run-up to the financial crisis, we have identified a number of issues, 

which include, but are not limited to, poor appreciation, by both the 

banks and their regulators, of the risks being assumed by the banks. 

We have also identified the need for increased efforts, by banks’ 

boards, at improving integrity and transparency. There is also the need 

for industry-based self-regulation to be broadened to embrace more 

effective public regulation backed with credible sanctions, on the one 

hand, and, on the other hand, a better balance between public and 

private regulatory mechanisms for supervising banks, that is, a more 

nuanced system of corporate regulatory networks.

In our studies of the role that trust plays in financial systems, we 

have identified trust and trust-worthiness as important concepts 

in financial markets and therefore important components of the 

financial system. This arises because investors and other financial 

market participants do not always conform to the idea of rational 

choice theory, which states that human beings are rational beings 

and always make rational, self-interested decisions. In truth, the 

participants in a financial market (the constituents of the financial 
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system) often rely on trust when making their decisions, for example 

bank depositors trust that their deposits will be safe in the bank, 

while the bank’s other creditors and counterparties trust that they will 

be paid any funds advanced to the bank. The collapse of large banks 

such as Northern Rock in the UK, and Lehman Brothers in the US, 

illustrate the detrimental effect on a bank’s ability to raise funds if its 

depositors, creditors or other counterparties lose trust in it. 

Progress

The research carried out to date has focused on the events in the 

build-up to the global financial crisis of 2007-2009. This has helped 

in the identification and analysis of some of the tipping points in 

the run-up to the financial crisis. The research has also studied the 

corporate governance failures in the run-up to the crisis, and this 

has illustrated some of the ways in which corporate governance in 

the financial sector can be improved. In addition, the research has 

examined the role that breakdowns of trust played in exacerbating the 

financial crisis and what can be done to address this problem.

Having identified some tipping points in the build-up to the financial 

crisis, for example the collapse of Lehman Brothers and the decision 

by the US authorities not to bail them out, the research is currently 

looking at different approaches for dealing with financial institutions 

that run into financial difficulties.

The next phase of the research will look at the misuse of complex and 

opaque financial innovations in the build-up to the financial crisis and 

how such innovations made the financial system less stable. We will 

also look at the failure of banks’ risk modelling and risk mitigation 

policies, and the purpose of this is to explore what options are 

available to improve the accuracy of banks’ risk assessment 

models and risk management policies.

WORK PACKAGE 3: 
The Mathematical Basis 
of Tipping Points

Aims

A key aspect of this project is to understand the extent in which 

tipping points are more than a metaphor – i.e. the degree to which 

they are a fundamental property of the systems being studied. This 

work package aims first to explore the extent to which mathematical 

representations of the WP1 and WP2 case studies are indeed 

systems that bifurcate; and second to use mathematical methods 

to understand how to predict the onset of the sensitivity to change 

central to tipping point behaviour. This area is new and challenging, 

but fundamental to our ability to understand rapid change in large 

and very complex systems.

Methodology:

We are using the results from Work Packages 1 and 2, supported 

by current research associated with cognate programmes (e.g. the 

NERC RAPIDWATCH project, which is concerned with the dynamics 

of the North Atlantic thermohaline circulation) and extant models 

of the associated systems, to develop mathematical representations 

that describe system behaviour. Through this approach we are (1) 

addressing the characteristics of the equations themselves, using 

techniques central to non-linear dynamical systems analysis; (2) 

exploring, using Bayesian methods, how the precursors to change 

can be identified in pre-change system states; and (3) assessing the 

ways in which the uncertainties that arise from system state impact 

upon mathematical models. This will be the basis of careful testing 

of these models to see if they do indeed display such tipping 

points, and to quantify the chances of entering such potentially 

hazardous regimes.

Achievements to date

In February we organised a workshop with four key speakers to 

kick-off this Work Package. One of the postdoctoral researchers, 

Camila Caiado, started in April 2011, with a focus on the statistical 

parts of the project. Initial plans have been formulated for the 

integration of the mathematical modelling with the work in WP1 

through the application of general Bayesian uncertainty analyses 

for paleo events, using their observational data and scientific 

models. Recruitment for the second postdoctoral researcher 

has been restarted after the post was turned down by our initial 

candidate. Work has also focused on dealing with tipping points 

in social systems, and in particular, on developing and analysing 

a model for the treatment of alcoholics in society. Treatment of 

heroin users, or users of other drugs such as crack cocaine, is a 

costly procedure and is a major burden on the health system of any 

country. Likewise, treatment of individuals with alcohol problems 

is a major issue. As Sir Liam Donaldson recently noted “alcohol 

misuse represents a substantial cost to the NHS of £1.7 billion 

(latest reports suggest £2.7 billion) [see Deacon et al. 2007]. We 

recognise that more progress needs to be made towards reducing 

harmful drinking and its impact as a contributor to ill health and 

inequalities in the English regions”. Mathematical modelling can 

be a predictive tool which will help determine treatment strategies. 

Simple models for heroin treatment and alcohol treatment divide 

the mathematical problem into three classes: namely susceptible 

(i.e. those considered potential victims); heroin users or alcoholics; 

and heroin users or alcoholics undergoing treatment.  
Lorenz attractor
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Our research has developed a richer, more realistic mathematical 
model which also incorporates the class of alcoholics or addicts who 
do not admit to having a problem (Mulone & Straughan 2009). It 
should be noted that while we are stressing alcohol problems at this 
stage, we plan to address drug problems, smoking, and obesity by very 
similar mathematical models and have contact with professionals in 
these fields. The alcohol model of Mulone & Straughan (2009) has 
been improved through joint work with Jeremy Kendal of Anthropology 
at Durham via a joint PhD student Caroline Walters. Importantly, 
our models do support a population in which binge drinking is a key 
phenomenon and a high proportion of individuals can drink very heavily. 

In future research we plan to address strategies to reduce the drink 
dependency culture.

Our mathematical research has also been addressing the nature of 
tipping points in flows in porous media. In particular, we have looked 
at the microstructure level and found that there is the possibility of 
a completely different type of instability if the model changes from a 
parabolic one to a hyperbolic one. A further area of research has shown 
that a totally different kind of instability (tipping point) can arise in 

thermohaline convection if a relaxation time is present.

TIPPING POINTS: Annual Report 2010 - 2011

Aims

The tipping point metaphor is widely used in academia and the media 

to describe, account for and/or predict processes or potential processes 

of change or even cataclysmic occurrences in a range of contexts, 

including urban planning, financial crises in the banking sector and 

climate change. Adopting an approach which combines citation, 

network and discursive analysis, WP4 is exploring (1) how and why the 

tipping point metaphor has spread; (2) whether and how ideas spread 

through tipping points; and (3) whether the use of the metaphor might 

lead to the enacting of the very behaviour that the term sets out to 

describe, and a self-fulfilling prophecy (e.g. ‘bank run’).

Methodology and results

The quantitative component of this Work Package is using simple 

decision-based models to investigate the fundamental processes by 

which popularity changes. There is an enormous literature on this, 

but almost all of it is focussed on popularity being achieved through 

something inherent to the thing itself – something spread because it 

was “better” or because it appealed to human psychology in some way, 

or because it had some unexpected “it factor”. These explanations, 
almost always made in hindsight, are usually unsatisfactory. In WP4, 

we are exploring the opposite end of the spectrum, that is, what if many 
things become popular just by luck? A very simple model that we have 
been central to developing explores how popularity can result from a 
simple process of random copying with occasional innovation. We find 
that, though this does not explain how all metaphors spread, it can 
explain a great many of them – the popularity of which is now easily 
trackable via new databases such as Google’s “N-grams” database 
(Michel et al 2010), which we are processing for fast retrieval of any 
word’s popularity of any word or phrase since 1700. The popularity of 
words can be accurately modelled using simple diffusion models, as 
shown in FIGURE A.

By studying words that diffuse in this way, we are gaining insights 
concerning the nature of the type of tipping point in general cultural 
change. At the same time, we can ask how the popularity of key 
“buzzwords” may affect the impact of the science itself – especially 
in fields like climate science (WP1), which (whether scientists like it 
or not) is integrally engaged in feedback with public perception. 
As many will be working on this remarkable database, we are working 
to quickly produce this paper on climate change terminology with 
WP1. Also, the word popularity record is proving extremely interesting 
in direct comparison with the new record of banks (also since about 

1700) developed in WP2.

FIGURE A: 

WORK PACKAGE 4: 
Metaphor and agency
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Once we have developed these models on these rich, but relatively 

simple data sets, we will then apply these tools to the messier world 

of online discourse on such social media. In collaboration with 

Michael Batty of UCL, we have access to extensive, temporally – 

and spatially – resolved records of Twitter streams from different 

localities. We have many ideas about what we would like to discover 

from these data, but we recognise that this field is intensely 

competitive and fast-moving – new results and tools posted online 

every day by individuals, commercial organisations and computer 

science research centres. We are therefore watching this field closely, 

and learning from it, and looking for an open niche while we develop 

the more fundamental models on the simpler, more long-duration 

data sets on word popularity. When we address the Twitter data, we 

are likely to focus on unique insights about the dynamics of this 

discourse (rather than the more commonly-sought analyses on what 

happens to be popular where).

To investigate the process at the scale of individuals and their 

discourse, the qualitative side of WP4 has ‘zoomed in’ on a particular 

term, using ‘tipping point’ as their case study. Since 1957, when 

the term ‘tip point’ first appeared in the sociology literature, the 

term ’tipping point’ has risen dramatically in popularity. Only 5% 

of the existing articles using the term tipping point appeared before 

Malcolm Gladwell’s book was published in 2000, leading to a 

diffusion curve very much like the one in the figure above. Whether 

Gladwell (2000) caused the wave of popularity, or merely catalysed 

a wave already underway, is open to question. To assess the rise 

in popularity of the concept, we have located all the 368 journal 

articles that used ‘tipping point’ in titles and/or abstracts, and 

organized the articles by year and subject areas. The network of these 

citations shows most of the articles using the tipping point concept 

without attributing it to other articles; only 30 articles cited others. 

Such general statistics only tell us so much, and, in an effort to 

interrogate the popularization of a metaphor more generally, we 

looked at the history of research on tipping points in detail. Between 

1957 and 1999 (prior to the publication of Gladwell’s book) the 

term was used by a very small academic network operating in a 

specialised area of study, namely racial segregation and urban 

planning. The term was used to depict the threshold of how many 

blacks were accepted by their white neighbours before white people 

would move out of an area which then rapidly turned into an all-black 

area. The origin of the term ‘tip’ appears to be outside academia, 

from the parlance of real estate agents/urban planners. In its earliest 

appearance in the literature, Meyerson and Banfield (1955, 135) 

quote the Chairman of the Chicago Housing Association reporting “I 

saw that Cabrini was successful with 30 per cent Negroes. I figured 

that more than 30 per cent wouldn’t work but between 10 and 30 

would work all right. More than 30 would tip it over.”

Mayerson and Banfield did not explicitly use the term ‘tipping point,’ 

and Grodzins (1957) later used “tip point” in his sociological studies 

on racial segregation, to describe the critical fraction of black residents 

leading the white population to leave a neighbourhood. The term ‘tip 

point’ became an accepted terminology within this literature. This 

period was characterized by a high consistency in the use of the term, 

that is to say, the users within this academic community meant the 

same thing when they applied the term ‘tip point’ or ‘tipping point’ 

(Koponen, 1960, 10 -11; Speigel, 1960, 30; Wolf, 1993).

The use of the term ‘tipping point’ rocketed after 2000 (FIGURE B), 
no longer restricted to the sociological study of the area of racial 
segregation, but applied across different topic areas ranging from 
business studies, health care and administration to environmental 
sciences, in particular climate change. Gladwell’s book The Tipping 
Point: How Little Things Can Make a Big Difference, was the single 
most frequently cited reference across all academic disciplines, social, 
physical and medical sciences, which normally do not communicate 
with each other. Although sometimes unaware of all the academic 
communities that exist, Gladwell has inadvertently but successfully 
connected them through his popularization of the term ‘tipping point’. 

An important question then concerns what factors account for 
Gladwell’s popular success compared to the original pioneers of the 
tipping point of the 1950s. As discussed above, Grodzins and his 
colleagues only applied the term to one specialized area of study, i.e. 
racial segregation in urban planning, while Gladwell has convincingly 
applied the tipping point concept to a much wider range of topics 
which increased the universality of its application. In The Tipping 
Point, Gladwell’s case studies ranged from Hush Puppy shoes, sexually 
transmitted diseases, crime, and tobacco to suicides. As Henricks 
(2001) concluded ‘… Gladwell’s explanation of how things work 
is simple, attractive and flexible. While the tipping point probably 
won’t solve every problem you encounter, it will address many of your 
business issues.’ This particular flexibility of Gladwell’s ideas is crucial 
to his popular appeal. By applying the term to a wide range of everyday 
areas, Gladwell explored the plasticity of the term.

Gladwell indicates that his inspiration for the Tipping Point book came 
from the world of epidemiology. It is currently unclear whether the 
‘epidemiologists’ he refers to were nurses, doctors or academics and 
this needs to be investigated further through interviews which we will 
conduct later this year. 

In addition to further developing the work described above, the next 
stage of the research will involve telephone interviews with key figures 
in the emergence of the tipping point metaphor in a range of contexts, 
including Malcolm Gladwell, Thomas Schelling, Mark Granovetter, 
James Hansen and Tim Lenton. The purpose of the interviews will be 
to establish, inter alia, where the respondents first came across the 
tipping point metaphor, why they opted to use it rather than other 
threshold concepts (such as butterfly effect and critical junctures), how 
they define tipping points, and whether there are alternative concepts 
which they would consider using in the future.

A parallel stream of work will involve case studies of the role of the tipping 
point metaphor in relation to rapid environmental change and financial 
crises in the banking sector, drawing on data from WP1 and WP2.
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WORK PACKAGE 5: 
Deep thinking

Work Package 5, which integrates all of the research across the 
project, is scheduled to start in 2012. In the meantime, we hold a 
weekly research integration meeting in which we read and discuss an 
article relevant to tipping points, particularly on how complex systems 
approach, through the change of one parameter, an abrupt change 
in another measure that describes the state of the system. We read 
Gladwell (2000), for example, who focused on the reproductive rate 
of a virus (or idea) that enables it to sweep across the population. We 
have discussed some very basic mathematics of tipping points, such 
as a bifurcation in the behaviour of an iterated equation, such as the 
classic “logistic map”. This helped as we re-read Schelling’s (1971) 
classic article on how neighbourhood segregation could critically 
depend on the level of discomfort for different neighbours that agents 
held, leading to emergent segregation without having assuming strong 
prejudices among individuals.

Having established at least some basic understanding of the theory 
of tipping points, we have begun to focus squarely on the measurable 
characteristics of tipping points in the real world. Very often, the data 
available are either a time series of a single system variable, or the 
co-ordination of non-temporal factors such as the interconnectedness 
of the system and the propensity for each of its individual agents to 
move or change. Concerning abrupt change in climate, ecology, and 
economics, the record of the past is our best view into the future. 
Recently, Scheffer et al. (2009) concisely reviewed the tools, derived 
from a deeper history of chaos theory and catastrophe theory. These 
tools are applicable to time series data in identifying signals that may 
predate a ‘tipping point’ where the system either jumps abruptly to 
a new steady state, bifurcates into a pattern of oscillation between 
attractor states, or transitions into chaotic behaviour. For any given 
time series of events, the critical tools that Scheffer et al. (2009) 
identify include (a) a critical ‘slowing down’ in the response time to 
external perturbations and a skewness in that response; (b) increasing 
autocorrelation within the time series of events; and (c) a ‘flickering’ 
between discrete values of the system parameter, i.e. greater 
uncertainty.

As a result of our discussions featuring members from all Work 
Packages, we are now looking to apply these practical tools to the 
time-series data being collected, including the climate proxy data in 
WP1, a time series of English banks dating back to 1700 in WP2, 
and a time series of word popularity in WP4. This is in progress, but 
we already anticipate that our systems of study will not be predictable 
strictly through the analysis of time series that are one-dimensional 
and necessarily lack information about the system. Instead, we favour 
a combined qualitative and quantitative assessment, focussed on 
the configuration of, and inherent thresholds among the interacting 
components of a system. The more modest goal then becomes the 
prediction of the potential for tipping point rather than predicting 
exactly when it will be reached. Our thinking in this direction was 
very much stimulated by our discussion of the ‘banking ecosystem’ 
model of Haldane and May (2011), which featured banks as the 
species, inter-bank loans as their interconnections, and cash reserves 
as the threshold to a bank’s extinction. We came to recognise that, 
in the abstract, the crucial conditions that Haldane and May (2011) 
propose for potential cascades – dependent upon interconnection 
versus individual threshold to change – are essentially the same as 
that yielded for a model by Watts (2002) for cascades across a social 
network. In other words, this is an abstract model for tipping points 
for both WP2 and WP4. This realisation is feeding into Work Package 

5, the general understanding of tipping points.

CONFERENCES, 
WORKSHOPS AND EVENTS 
organised by the project in 2010-11
Tipping Points Launch event and international workshop, 6-7 July 2010.

“Qantifying climate change in northern Europe and Russia using midges: 

examples from the last few decades to the Hoxnian Interglacial”, WP1 

seminar, Durham University. 8 November 2010.

“Flux and unpredictability in cascade evolution”, 24 Sept 2010, 

Durham IAS (co-sponsored by the Durham University Centre for 

Coevolution of Biology and Culture).

Tipping Points and crises in market economies: the contemporary and 

historical relationships between law, business and banking”. Durham 

University, 13-14 July 2011.

“Herding, innovations and tipping points in financial systems”. 

Durham University, 15 July 2011 (co-sponsored by the Durham University 

Centre for Coevolution of Biology and Culture).

“Reconstructing Neoglacial climatic changes around the North Atlantic”. 

Durham University, 19-11 May 2011.

TP hosted a screening of ‘Inside Job’ at Gala Cinema, 9 June 2011, 

with subsequent panel discussion featuring Ranald Michie, Paul Ormerod, 

Simon Mollan, Folarin Akinbami, Alex Bentley. The spirited audience 

discussion was still going when the theatre needed to close for the night!

Examples of conference presentations, 
2010-11
Bhatanacharoen, P. Greatbatch, D. Clark, T. ‘The Tipping Point of the Tipping 
Point Metaphor’ Presented at Organisational Learning, Knowledge and 
Capabilities, Hull Business School, University of Hull. April, 2011. 
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www.tippingpointsproject.org/2011/05/11/the-tipping-point-of-the-tipping-
point-metaphor/

Bhatanacharoen, P. Clark, T. and Greatbatch, D. The Birth and Rebirth 
of the Tipping Point Metaphor: Exploring Multiple Access Points to 
the Diffusion of Innovative Ideas. Presented at European Group for 
Organizational Studies, School of Business, Economic and Law,  
University of Gothenburg, Gothenburg, Sweden. July 2011.

Bentley, R.A. Tipping points and unpredictability in complex social systems 
Seminar on Mimesis, transmission, power, University College London, June 2011.

Bentley, R.A. Neutral Models of Cultural Change. International Conference on 
Dynamic Models of Cultural Diversity, Arizona State University. February 2011.

Bentley, R.A. Flux and unpredictability in complex social systems, Seminar 
at the Center for Social Dynamics & Complexity seminar series, Arizona State 
University. February 2011.

Bentley, R.A. Social influence and drift in collective behaviour, Seminar at the 
Brooklyn College Psychology Seminar Series. February 2011.

Bentley, R.A. and Ormerod, P. Presentation at the COST Workshop on Physics 
and the Emergence of Trust an, R.A. d Co-operation. Imperial College, London, 
November 2010.

Bentley, R.A. and Ormerod, P. Geographic homogenization and innovation 
in US naming. Conference on Cultural Evolution in Spatially Structured 
Populations, UCL, September 2010.

Bentley, R.A. and Ormerod, P. A unifying spectrum: From selection to 
random drift in collective behaviour. Annual conference of the Society for the 
Advancement of Behavioral Economics (SABE), San Diego, August 2010.

Bentley, R.A. 2010 Quality versus fashion in collective behaviour. 
Quality Commons, Paris, January 2010.

Straughan, B. Tipping points in Cattaneo-Christov thermohaline convection. Invited 
paper at “IXth Workshop on Partial Differential Equations”, Rio de Janeiro.

Straughan, B. Modelling binge drinking. Invited paper at 
“The Italian - Chinese conference on Applied Mathematics, Catania, Italy.

Straughan, B. Instability in Poiseuille flow of a fluid overlying a porous 
material. Invited keynote speaker at “The Second International Conference 
on Numerical Analysis and Optimization”, Sultan Qaboos University, Muscat, 
Oman, 3rd-6th January 2011.

Straughan, B. Metodi numerici per calculazione di autovalori in problem di 
fluido dinamica. University of Catania, Italy, March: 2011.

Straughan, B. Modelling binge drinking. Distinguished Lecture at the 
Interdisciplinary Mathematics Institute, University of South Carolina. Columbia, 
South Carolina, USA. March 2011.

Straughan, B. Thermal convection in nanofluids. Distinguished Lecture at the 
Interdisciplinary Mathematics Institute, University of South Carolina. Columbia, 
South Carolina, USA. March 2011.

Straughan, B. Thermal convection with the Cattaneo-Christov model. Invited 
lecture at International Association for Mathematics and Computers in 
Simulation conference, Athens, Georgia, USA, April 2011.

Straughan, B. Thermal waves and acoustics. Lecture at the Office of Naval 
Research, The NASA John C. Stennis Space Center, Mississippi, USA, April 2011.

Straughan, B. Thermal convection in nanofluids. Invited keynote speaker at 
16th International Conference on Waves and Stability in Continuous Media, 
Brindisi, Italy, June 2011.

Tomasic, RA. and Akinbami, F. Towards a New Corporate Governance after the 
Global Financial Crisis, presented at 21st Century Commercial Law Forum, 
Tenth International Symposium 2010, Tsinghua University, Beijing, 30-31 
October 2010.

Tomasic, RA. and Akinbami, F. “Building Trust in the Corporate World –
Whither Corporate Law after the Global Financial Crisis, Paper presented at 
the Corporate Law Teachers Association Conference on “Future Directions for 
Corporate Law”, Queensland University of Technology, Brisbane, Australia, 6-8 
February 2011.

Tomasic, RA. and Akinbami, F. Regulating Innovations in Finance: Financial 
Engineering and its Effects on the Financial System, presented at the Socio-
Legal Studies Association (SLSA) Annual Conference 12-14 April 2011.

Tomasic, RA. and Akinbami, F. “Shareholder Activism and Litigation against 
UK Banks: The Limits of Company Law and the Desperate Resort to Human 
Rights Claims”, presented at the Socio-Legal Studies Association (SLSA) 
Annual Conference 12-14 April 2011.

Grants associated with / facilitated by 
the Tipping Points project
Tipping Points is a named collaborator on a major Network grant 
organised by Arizona State University for an international “Social Dynamics 
Science and Decision Center.” The pre-proposal was submitted to the U.S. 
National Science Foundation May 2011, and we are hopeful 
to be invited for a full proposal in autumn 2011.

Prof Huntley was successful in gaining funding from NERC for a 3-year project 
entitled “Ecological ‘Tipping Points’? – How invasion of a potential canopy 
dominant affects landscape-scale ecosystem patterns”. Work on this project 
will commence in April 2012 and it will provide additional high temporal and 
high spatial resolution pollen data for the mid-Holocene from localities in the 
Western Highlands of Scotland.

ESRC Grant (£256,576 requested) submitted May 2011 by Alex 
Bentley and Paul Ormerod, “Evolution of innovations in academic 
and creative media”.

Following on from Philip Garnett’s collaboration with the Centre for Complex 
Systems analysis and the Maitland lab (University of York), Tipping Points is a 
collaborator on a proposal submitted to Prostate Action to develop computer 
simulations of prostate cancer.

Tipping points is a proposed partner for a grant proposal on “Social Networks 
and Fertility,” concerning one of most important tipping points of all – the 
demographic transition of societies to having lower rates of both births and child 
mortality. The grant team (Daniel Hruschka, Alex Bentley, Rebecca Sear, Mary 
Shenk) was invited to make a full proposal, which they will do in autumn 2011.

Publications
Akinbami, F. 2010. The global financial crisis: Causes, effects and issues to consider 
in the reform of financial regulation. International Finance Review 11, 167-190.

Bentley, R.A. and Ormerod P. 2011. Agents, intelligence, and social atoms. 
In M. Collard & E. Slingerland (eds.) Creating Consilience: Science and the 
Humanities OUP.

Bentley, R.A. and Ormerod P. 2010. A rapid method for assessing 
social versus independent interest in health issues. Social Science 
and Medicine 71: 482-485.

Bentley, R.A. and Hahn M.W. 2011. Is there a “Neutral Theory of 
Anthropology”? Current Anthropology 52, 117-118.

Bentley, R.A. Ormerod, P and Shennan, S.J. 2011 Population-level neutral 
model already explains linguistic patterns. Proceedings of the Royal Society B, 
278, 1770-1772.

Bentley, R.A. Ormerod, P. and Batty, M. 2011. Evolving social influence in 
large populations. Behavioural Ecology and Sociobiology 65, 537-546.

Bentley, R.A. and O’Brien, M.J. 2011. The selectivity of social 
learning and the tempo of cultural evolution. Journal of 
Evolutionary Psychology 9, 1-17.

Bentley, R. A. O’Brien, M.J and Earls, M. 2011. In press. 
I’ll Have What She’s Having: Mapping Social Behaviour. MIT Press.

Bentley, R.A. O’Brien, M.J. and Ormerod, P. 2012. In review. Quality versus Mere 
Popularity: Conceptual Map for Understanding Human Behaviour. Mind and Society.
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Bentley, R.A. and O’Brien, M.J. in review. Tipping points in cultural evolution: 
Past, present, and future. Anthropological Theory.

Byers, B.E. Belinsky K.L. and Bentley, R.A. 2010. Independent cultural 
evolution of two song traditions in the chestnut-sided warbler. 
American Naturalist 176, 476–489. 

Clark, T. and Greatbatch, D. 2011. Audience perceptions of charismatic 
and non-charismatic oratory: The case of management gurus’. 
The Leadership Quarterly, 22 (1), 22-32.

Clark, T. Bhatanacharoen, P. and Greatbatch, D. In press. ‘Celebrity 
consultants: The nature of management gurus’. In Kipping, M. and 
Clark, T. (eds.) The Oxford Handbook of Management Consulting. 
Oxford University Press.

Cooren, F. Kuhn, T. Cornelissen, J.P. and Clark, T. 2011. In press. 
Communication, organizing and organization’. Organisation Studies.

Greatbatch, D. and Clark, T. in press Conversation analysis in management 
research. In Symon, G. and Cassell, C. (eds.) Core Methods and Current 
Challenges. Sage.

Huntley, B. (submitted) Reconstructing palaeoclimates from biological proxies: Some 
biological and chronological sources of uncertainty. Quaternary Science Reviews.

Maddison E.J. Pike, J. and Dunbar, R. (submitted) Seasonally-laminated 
diatom-rich sediments from Dumont d’Urville Trough, East Antarctic Margin: 
Late Holocene Neoglacial sea-ice conditions. The Holocene.

Mulone, G. and Straughan, B. 2010. Modelling binge drinking. 
Int. J. Biomathematics, doi:10.1142/S1793524511001453.

O’Brien, M.J. and R.A. Bentley 2011 in press. Stimulated variation, cascades, 
and the evolution of complex technological systems. 
Journal of Archaeological Method and Theory.

Ormerod, P. & R.A. Bentley 2011. Modelling creative innovation. 
Journal of Cultural Science 3, 1-15.

Straughan, B. 2010. Structure of the dependence of Darcy and Forchheimer 
coefficients on porosity. Int. J. Engng. Sci., 48, 1610–1621.

Straughan, B. 2011 in press. Continuous dependence on the heat source in 
resonant porous penetrative convection. Studies in Applied Mathematics.

Straughan, B. 2011. In press. Heat Waves, vol. 177, Springer Series in 
Applied Mathematics (2011). www.springer.com/mathematics/applications/
book/978-1-4614-0492-7.

Straughan, B. 2011. Tipping points in Cattaneo-Christov thermohaline 
convection. Proceedings of the Royal Society A. 467 (2125) 7-18. 

Tomasic, R. 2011. The financial crisis and the haphazard pursuit of financial 
crime. Journal of Financial Crime. 18 (1), 7-31.

Tomasic, R.A. The emerging EU framework for bank recovery and resolution, 
(2011) 4 Corporate Rescue and Recovery 40-42.

Tomasic, R.A. The Financial Crisis and the Haphazard Pursuit of Financial 
Crime (2011) 18(1) Journal of Financial Crime 7-31.

Tomasic, R.A. and Akinbami, F. 2011 in press. The Role of Trust in Maintaining 
the Resilience of Financial Markets, (2011) Journal of Corporate Law Studies.

Tomasic, R.A. and Akinbami, F. 2011. In press. “Towards a New Corporate 
Governance after the Global Financial Crisis”, International Company and 
Commercial Law Review.

Tomasic, R.A. and Akinbami, F. 2011 in press. “Shareholder Activism and 
Litigation against UK Banks: The Limits of Company Law and the Desperate 
Resort to Human Rights Claims”, in Directors’ Duties and Shareholder 
Litigation in the wake of the Financial Crisis (edited by Joan Loughrey), 
Cheltenham, Edward Elgar Publishing (forthcoming).

Tomasic, R.A. 2011. The Failure of Corporate Governance and the Limits 
of Law: British Banks and the Global Financial Crisis. In: W Sun et al 
(eds) Corporate Governance and the Global Financial Crisis: International 
Perspectives, Cambridge, Cambridge University Press. 
 
Tomasic, R.A. 2010. Establishing a UK rescue regime for failed investment 
banks. Corporate Rescue and Insolvency, 3 (2) 60-64.

Tomasic, R.A. “Beyond ‘Light Touch’ Regulation of British Banks after the 
Financial Crisis”, (pp. 103-122), in The Future of Financial Regulation, edited 
by Iain G MacNeil and Justin O’Brien, Oxford, Richard Hart Publishers, 2010.

Tomasic, R.A. “Creating a Template for Banking Insolvency Law Reform after 
the Collapse of Northern Rock”, (pp. 59-83) in Wessels, B and Omar PJ (eds), 
Insolvency Law in the United Kingdom: The Cork Report at 30 Years, (INSOL 
Europe Academic Forum), Nottingham, INSOL Europe, 2010.

Online Dissemination
Website: www.durham.ac.uk/ihrr/tippingpoints 
Blog: www.tippingpointsproject.org
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