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Forewords 

 
_______________________________________________________ 
 
 

Research suggests that a 4 year old asks around 300 

questions a day and 40,000 questions between the age 

of 2-5 years! I have recently been reading Warren 

Berger’s book, ‘A Beautiful Question’. Warren Berger is an 

American journalist and host of the website “A More 

Beautiful Question”. Berger conveys to the reader of the 

importance in cultivating a natural questioning learning 

disposition in children, where curiosity is central to being 

an inquirer about the world. Today questioning is a highly 

valued skill in the world. Companies require people to ask 

deep questions that will solve real problems in the world. 

This first edition of The Woodard Journal is an exploration 

of some fascinating questions, many of them high level 

ethical and philosophical inquiries. Questions such as: 

 Why do we find immoral characters attractive?’ 

 Are we morally culpable in our response to acts 

of genocide? 

 To what extent has politics become dominated 

by a professional breed of ‘insiders’? 

 Should the primary focus of Western Government 

be on reducing inequality in the aftermath of the 

recession? 

 To what extent is mental illness a product of 

society? 

 Should active care be continued in brain dead 

patients? 
 

These essays are examples of students’ Extended Projects 

from schools within the Woodard family. They arise out of 

the work of Woodard’s hub school based at St. Olave’s 

Grammar School. St. Olave’s has a long track record of 

proven excellence in preparing students to carry out 

research in preparation for university scholarship. Through 

sharing well-honed practices and a wealth of specialised 

resources, St. Olave’s collaborates with schools within the 

Woodard family to support the development of 

aspirational key performance indicators for Higher 

Education. 

There is something here for everyone: history, mythology, 

philosophy, medical ethics, politics, art history to 

astrology. Enjoy! 

Chris Wright 

Director of Education 
Woodard Corporation 
      
  
 

 
 
 
 
 
 
 
 
 

 

 
 

This new cross-curricular publication epitomises the ethos 

of the SCHOLA outreach project, a Woodard initiative to 

share the systems and approaches which have enabled 

scholarship to flourish so richly and abundantly at St 

Olave’s Grammar School.  Given the high quality of the 

articles contained within this publication, from a range of 

partner schools, we know we are far from alone in sharing 

the highest possible aspirations for our students. 

Poised at the start of the 21st Century, there has never 

been a more exciting time for young people to set out on 

voyages of discovery into science and society. The 

convergence of mathematics, biochemistry, technology 

and theoretical physics heralds unprecedented industrial 

revolutions in biogenetics, human health, robotics and 

astronomy. Alongside such adventures it will be ever 

more important that we retain a sense of culture and 

humanity, and of social and political systems that will 

sustain our species and preserve our planet. How 

appropriate it is, then, that youngsters in our schools are 

crystal ball gazing and researching into the future or 

drawing important conclusions from the past to start to 

dream and map out the way forward into this exciting 

scenario. 

  

The breadth and depth of independent research 

apparent within the articles which follow is a hallmark of 

the erudition and spirit of enquiry which characterises our 

most aspirational students, whose work we celebrate 

here. 

  

We trust that there is something to suit all tastes and 

interests in the pages which follow and hope, having 

perused this first edition, that many more schools will feel 

moved to contribute to the next edition. 

  

Prepare to open the pages of many hours of fascinating 

and enlightening reading! 

  

Aydın Önaç 

 

Headmaster 

St Olave’s Grammar School 

  

David Budds 

 

Director of Sixth Form 

St Olave’s Grammar School 
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We find characters 

such as Sir John Falstaff 

more likeable than 

many people whose 

morals are far better 

than his. Does this 

mean that there is 

something wrong with 

us? 
 

 
We have a tendency to find morally inept 

characters attractive. Be it Shakespeare’s thieving 

Falstaff or Marlowe’s knowledge-hungry Faustus, 

there is something unequivocally likeable about 

these characters. As a Leonard Digges, a 

contemporary of Shakespeare, wrote: “Let Falstaff 

come, Hal, Poins and the rest, you scare shall have 

a room”. This is evident in the vast majority of 

literature, ancient and modern, and is particularly 

prevalent today, with television and film littered 

with anti-heroes (protagonists who lack the qualities 

of a conventional hero).  

 

Consider, for example, Breaking Bad’s Walter 

White, Dexter Morgan and The Fall’s Paul Spector. 

With these characters often being murderous, 

thieving and criminal we must question why they 

are so alluring and why the anti-hero seems to reign 

prominent. Perhaps, as Owen Flanagan argues, we 

are disgusted by the actions of these anti-heroes 

but we find their motives admirable.  

 

Alternatively, as Susan Wolf argues, we may find 

immoral characters likeable because 

quintessentially moral characters are almost 

sickening (take Dickens’ Lucie Manette for 

instance); they may lack the essential qualities and 

flaws that constitute what it is to be human and 

therefore we resent them for it. Moreover, perfectly 

moral characters are hard to relate to; we 

recognise our own flaws in flawed characters. But 

does this make us, the viewers and the readers, 

immoral or are we just seeking accurate 

perceptions of reality? Wolf would argue the latter, 

but I would argue that if we are recognising our 

own flaws in these undeniably immoral, corrupt 

characters then surely this hints at a sense of 

immorality present in ourselves.  

 

Possible Explanations  
 

Firstly, a possible explanation as to why we find 

immoral characters likeable is offered by Owen 

Flanagan in ‘Admirable Immorality and Admirable 

Imperfection’. Flanagan argues that we admire the 

motivation or desires of immoral characters, 

although the actual means they use are often 

undesirable.  

 

For instance, Walter White is, at first, motivated by 

love for his family and the need to generate money 

for his cancer treatment, which leads him to 

manufacture crystal methamphetamine. Over 

time, however, White becomes a murderous 

criminal mastermind. We may seek some comfort in 

the fact that White’s original intentions (to protect 

his family) were worthy of admiration and 

sympathy. Moreover, Faustus’ vehement desire for 

knowledge results in him surrendering his soul for 

eternal damnation.  

 

A desire to gain knowledge is an admirable, 

virtuous, and distinctly human desire; we admire 

scientists, historians and philosophers because of 

their dedication to acquiring knowledge about the 

world we live in. However, it is manifest that selling 

your soul to the devil is undesirable. Moreover, 

Michael Slote in ‘Goods and Virtues’ argues for an 

‘intermediate thesis’; he states that “sometimes 

certain admirable features of persons are 

‘intrinsically connected’ with immorality”.  

 

But is it accurate to deem that a desire for 

knowledge is intrinsically connected to 

surrendering your soul to the devil? It could be 

argued that Adam and Eve also disobeyed God in 

order to eat from the tree of knowledge; the desire 

for knowledge does seem to be intrinsically 

connected (at least in literary tradition) to 

disobedience to God. However, what can be said 

of immoral characters whose desires and the 

means they use to achieve their desires are both 

evidently immoral?  

 

Paul Spector, from BBC’s The Fall, is a psychopathic 

serial killer who stalks women before strangling 

them to death in their own home. However, there is 

something repulsively likeable about Spector; as 

one blogger remarks: “I never knew I had a thing 

for serial killers. After binge-watching both seasons 

in one weekend, my attraction to murderers just 

feels so natural. Swipe right for stranglers, if you 

know what I’m saying”.  A similar issue is raised with 

the Showtimes’s vigilante serial killer Dexter- despite 

the fact Dexter only kills fellow criminals, his 

psychopathic, primal desire to brutally commit 



WOODARD JOURNAL        ISSUE 1, DECEMBER 2016 

 

 5 

murder is clearly undesirable. The fact that we are 

not affronted by the actions of these characters is 

frankly troubling and may allude to a sense of 

immorality present in all of us. 
 

However, Susan Wolf in ‘Moral Saints’ suggests that 

admiring immoral characters does not definitely 

mean we are immoral ourselves; she argues that a 

morally perfect character (or moral saint) would be 

mundane and therefore unlikeable. If you 

incessantly endeavour to be morally impeccable, 

then you allow little room for personal character to 

develop. A moral saint has to suppress amoral 

activities and desires, which may be important in 

order to “develop a healthy, well-rounded, richly 

developed character”.  
 

Therefore, a virtue ethicist may not encourage 

individuals to pursue moral perfection, as you may 

not be truly flourishing (or achieving eudemonia). 

Aristotle’s ‘golden mean’ states that an individual 

should find a balance between excess and 

deficiency; a follower of Aristotle’s ethics may 

argue that in order to achieve the ‘golden mean’ 

and truly flourish, you must experience moral ‘highs’ 

as well as moral ‘lows’. Consequently, a morally 

flawless character (or moral saint) in the pursuit of 

morality, would be unable to achieve the golden 

mean. This may suggest that we are not wrong in 

disliking moral characters; they do not achieve their 

full potential or indulge in what life has to offer.  
 

Robert Merrihew Adams opposes Wolf’s view that a 

perfectly moral character would be incapable of 

pursuing amoral desires and indulging in what life 

has to offer; he states that “Saintliness is not 

perfectionism”; a character can be moral and also 

function like a normal human being who pursues 

their desires and hobbies. This, however, does not 

solve the issue of why we find moral characters so 

disagreeable. Wolf offers a solution: she argues that 

a moral saint must, by nature, be polite and 

respectful; the result, she states, would be a “dull-

witted or humourless or bland” character.  
 

We may as a result, prefer the charismatic, 

humorous Faustus despite his vices. There is also a 

limit, Wolf argues, “to how much morality we can 

stand”; an individual who is so overtly 

sanctimonious is often nauseating. Take Lucie 

Manette from Dicken’s A Tale of Two Cities, her 

selfless nature is the very reason readers find her so 

intolerable. Perhaps, then, we admire morally 

flawed characters because morally perfect 

characters are often unbearable and undoubtedly 

lacking in charisma. This leaves us with an important 

question: does this dismissal of moral characters 

mean that there is something inherently wrong with 

us, the readers and the viewers? Or is it the moral 

characters that are faulty? 
 

 

 

 

Other Explanations 
 

Our dismissal of perfectly moral characters may 

stem from the fact that we are suspicious of an 

ulterior motive and we may not be wrong; we 

wonder what perfectly moral characters are 

hiding. Kantian ethics seems to highlight this issue: it 

determines that the only intrinsically moral actions 

are those done out of our sense of duty; we should 

pursue categorical imperatives rather than 

hypothetical imperatives (he takes a deontological 

approach). In other words, when behaving morally 

we should do so merely because we are acting in 

accordance with our duty or the moral law, not 

because of some ulterior motive.  
 

Wolf argues that some ‘moral saints’ may be 

motivated by a ‘pathological fear of damnation’ 

rather than an altruistic, intrinsic desire to behave 

morally. Therefore, Kant would argue this discredits 

their morality as the only perfectly moral actions are 

actions that are done out of our innate moral duty. 

Furthermore, morally perfect characters may not 

have an accurate perception of reality; Wolf 

remarks that a moral saint must not “take an 

attitude of resignation and pessimism towards the 

flaws and vices to be found in the world”. Morally 

perfect characters may be ignorant to the flaws 

present in all of us; they frequently take an 

excessively optimistic and idealistic view of human 

nature.  
 

Kant, however, may oppose this position. To him a 

moral saint would be one that fully utilises his or her 

autonomy and acts in accordance to their duty. 

Behaving morally to Kant is equivalent to behaving 

rationally; it is not an irrational behaviour or 

ignorance to the sin present in mankind. Therefore, 

Kantians would argue that we should not deem 

moral characters ignorant or disillusioned and 

should instead admire them, as long as they are 

motivated by an intrinsic desire to pursue their duty.  

Arguably, however, Kant’s position is too idealistic; 

some may argue that all actions are actually done 

out of self-motivation rather than out of moral duty 

(this is referred to as Psychological Egoism).  
 

Kant also dismisses the importance of emotions; it 

could be argued that it is unfair to expect a morally 

perfect character to be entirely motivated by their 

duty to behave morally, rather than by their 

perfectly natural emotional leanings. If this is the 

case, it may be understandable that we seek out 

immoral characters as they are honest in their 

behaviour and do not claim to be perfect. As 

human beings we seek true reflections of reality 

(take Faustus for instance) and flawed characters 

reflect true reality. Moreover, we can associate and 

engage more with immoral characters as they 

share our own flaws whereas quintessentially moral 

characters make us feel guilty for not achieving 

moral perfection; they “make us feel 

uncomfortable - they highlight our own 

weaknesses, vices and flaws” (Wolf).  
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As immoral characters seem to expose our own 

moral shortcomings, it seems logical to conclude 

that we are, in some way, morally inept; or at least, 

we have an ineluctable capability to behave 

immorally. In other words, immoral characters are 

almost like a mirror that reflects and reveals our own 

flaws and vices. We relate to immoral characters 

because we relate to the mistakes they make; we 

are all capable of making mistakes and not living 

up to the perfect ideal.  Furthermore, it seems that 

quintessentially moral characters also expose 

mankind’s flaws elucidating mankind’s incapability 

to behave in a perfectly moral manner and how 

the majority of our actions are selfish (Psychological 

Egoism). Moreover, as Wolf argues, they are naïve 

in their reluctance to accept the vices evident in all 

of us. 
 

The view, that mankind has an inexorable 

tendency to behave immorally stems mainly from 

the theological tradition of ‘original sin’, a term 

coined by Augustine of Hippo (354-430). This is the 

idea that we are all sinful from origin because of our 

seminal presence in the fall which leads Augustine 

to argue that the free will that God grants us 

enables us to behave immorally. Consequently, an 

advocate of Augustine may argue that it is no 

wonder that we admire immoral characters; we 

are inherently sinful and free will enables us to 

behave immorally, admiring morally inept 

characters may be paradigmatic of this. However, 

this view may seem unnecessarily pessimistic. 

Irenaeus (130-202 AD) instead stated that humans 

are naturally good although they often make bad 

choices (the fall was just an example of an ordinary, 

human mistake).  
 

Perhaps, then, the fact that we favour morally 

corrupt characters is merely a matter of poor 

judgement; Irenaeus may argue that eventually we 

will grow into the ‘likeness’ of God but inevitably, on 

the way, we will make bad decisions. However, 

Augustine’s concept of original sin, despite being 

pessimistic, may be more realistic. This idea of 

inherent evil (or mankind’s capability for evil) is not 

merely a Christian phenomenon, but one that has 

been hotly contested amongst psychologists. For 

instance, Stanley Milgram’s 1963 experiment 

revealed that ordinary people would administer a 

fatal electric shock (the participants were unaware 

that the shock was fake) to another person if 

ordered to do so by a perceived figure of authority 

(in this case, a man in a white coat).  
 

Furthermore, Zimbardo’s 1972 Stanford prison 

experiment revealed that ordinary students, when 

given the role of prisoners and guards, would 

conform to these roles, with the guards becoming 

noticeably sadistic in their behaviour. Milgram and 

Zimbardo’s research seems to indicate that 

ordinary people are capable of evil; Zimbardo later 

stated that the human rights atrocities at Abu 

Ghraib, in which ordinary US soldiers violently 

tortured Iraqi prisoners, were a real life example of 

this. As we have this ability to behave immorally we 

seem to admire immoral characters for doing so; 

arguably they reveal the true state of the human 

condition. 
 

‘Liking’ and ‘Approving’  
 

However, perhaps we should emphasise the fact 

that there is a difference between ‘liking’ someone 

and appreciating their morality. Despite the fact 

that Faustus is undeniably alluring we can still 

recognise his vices; the same can be said of all 

immoral characters. By liking these characters, we 

are not necessarily approving of their behaviour. 

Nor are we claiming that they are moral, because 

this is evidently not the case. Instead, we seem to 

be fascinated by these characters, hence the fact 

that immoral characters have, throughout the 

ages, continued to enthral us. An interesting 

example is Christopher Nolan’s 2008 film The Dark 

Knight which rather than focusing on ‘Batman’, an 

archetypal hero, focuses on ‘the Joker’, an 

anarchic villain. The fact that we are evidently 

fascinated by Heath Ledger’s character does not 

mean that we are approving of his moral choices, 

but it could be argued that the mere fact that we 

are fascinated by him and other immoral 

characters points towards our own immorality.  
 

Surely we ought to actively condemn rather than 

glamorise the behaviour of murderers, violent 

anarchists and morally corrupt individuals? The 2012 

Aurora shootings during a screening of The Dark 

Knight Rises disturbingly highlight this; the 

perpetrator allegedly claimed at the time of his 

arrest that he was ‘The Joker’. Despite the fact that 

in most cases imitating the behaviour of immoral 

characters does not follow on from liking them, the 

Aurora shootings showed that occasionally 

individuals may be inspired by the behaviour of 

immoral, corrupt characters and imitate the 

characters’ actions.  
 

Moreover, “Showtime’s” Dexter has allegedly been 

the inspiration for numerous crimes; Katherine 

Ramsland (a professor of forensic psychology at 

DeSales University) describes these various crimes 

as ‘The “Dexter” murders’. In 2009 Andrew Conley 

strangled his 10 year old brother to death. Conley, 

according to news reports, was inspired by the 

fictional serial killer and could relate to Dexter’s 

instinctual desire to kill. In 2008, Mark Twitchell 

brutally murdered John Atlinger. Twitchell had a 

Facebook profile under the name ‘Dexter Morgan’ 

and attempted to make a film inspired by Dexter’s 

methods. Although it is evident that it is rare for an 

individual to imitate the behaviour of an immoral 

character, it is still a disturbing possibility. Immoral 

characters reveal the capacity for humans to 

behave immorally and these copy-cat crimes, I 

would argue, expose the dark nature of the human 

condition. 
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However, the utilitarian John Stuart Mill argues in 

Chapter 3 of On Liberty that the fact that mankind 

is imperfect gives us scope to experiment with how 

best to live: “it is useful that while mankind is 

imperfect there should be different opinion, so it is 

that there should be different experiments of living; 

that free scope should be given to varieties of 

character”. Ultimately, he argues that individuality 

is necessary in order to ensure general wellbeing. 

This may suggest that it is not wrong at all to admire 

immoral characters; it is paramount in order for 

there to be “individual and social progress” that we 

accept diversity within our society. However, Mill, 

through what is termed as ‘The Harm Principle’, 

explicitly states that this diversity and individuality 

should not be exercised in a way that is harmful to 

others. He argues that individuals are free to do as 

they please “as long as it is at their own risk and 

peril”. This may permit Faustus’ actions as he 

arguably only harms himself (although he does con 

individuals along the way) making his own decision 

to surrender his soul to the devil in order to achieve 

twenty- four years of power.  
 

Moreover, important moral lessons are learnt 

through Faustus’ plight; Marlowe elucidates the 

dangers of greed and the perils of overreaching 

which alludes to Mill’s ideas about the importance 

of “different experiments of living”. However, the 

vast majority of the aforementioned characters do 

cause deliberate harm to others: The Joker is a 

psychopathic, criminal mastermind, Paul Spector a 

lustful serial killer and Dexter a sociopathic blood 

splatter-analysist with vehemence for murder. 

These characters clearly exhibit an execrable sense 

of individuality and exercise their ‘individuality’ at 

the expense of the general wellbeing. If we were to 

be confronted with many of these characters in 

real life, it is possible that we would be conned by 

Faustus, murdered by Spector or have our 

belongings stolen by Falstaff. It is rather perplexing 

then, that we are not repelled by these characters. 

Perhaps this is because of our perceived distance 

from these fictional characters; they do not exist in 

reality nor do they have an impact on our personal 

wellbeing. If these characters were real, physical 

beings and were inflicting nuisance, pain or 

suffering on us personally, we would presumably 

despise them. However, as there is a lucid distance 

between us (the viewers and readers) and the 

characters, we find ourselves often admiring them 

without any shame. This again seems to expose the 

egotistical nature of man. 
 

Conclusion 
 

In conclusion, it is manifest that we have a strange 

admiration for morally corrupt characters, perhaps 

often because we may admire their motive but not 

the means they use to achieve their desires. When 

their motive or desires are also morally depraved, 

we must emphasise the fact there is a distinct 

difference between ‘liking’ a character and 

approving of their morality. Despite this, there is still 

something troubling in us ‘liking’ these evidently 

immoral characters. Moreover, we are irritated by 

their moral counterparts; we can see that these 

characters may lack charisma, wit and other basic 

human characteristics that are essential in order for 

us associate with a character.  
 

Instead, we turn to the faulty characters because 

we can associate with them more, recognising in 

them our own faults and vices. I think that it then 

must follow that we are immoral ourselves, or at 

least we have a capability and often a desire to 

behave immorally. As alluded to earlier, morally 

inept characters are a mirror of our true selves. 

Social psychology has shown that ordinary people 

often abandon their moral compass when 

circumstances change; our admiration for immoral 

characters reflects this capacity for immorality. 

Throughout the ages we have romanticised those 

corrupt characters that reflect our own tendency 

for corruption: be it Marlowe’s Faustus, 

Shakespeare’s Falstaff, Walter White, Dexter 

Morgan or the Joker; they reveal in us a capacity 

to behave immorally as illustrated by various copy-

cat crimes.  
 

Therefore, I believe that liking immoral characters 

does mean that there is something wrong with us; 

they reveal the true state of the human condition 

and our capability to behave abhorrently. This does 

not seem particularly surprising; we are surely aware 

of mankind’s capacity for evil, with the Holocaust, 

arguably, being the most indelible example. 

Therefore, immoral characters are almost a way in 

which we can accept and reflect upon our 

immoral tendencies. While we continue to admire 

these characters, we must recognise the darkness 

that they expose in all of us.            

 

Harriet Woodhams,  

Hurstpierpoint College 
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To what extent was 

literature manipulated 

as a result of the 

introduction of Socialist 

Realism in the Soviet 

Union? 
 

 
 

Introduction  
 

Socialist Realism was the official artistic style 

endorsed by the Soviet Union in 1932. The depiction 

of workers in both industry and agriculture idealised 

new, Soviet politics through literature, architecture, 

art, theatre and film, essentially turning the arts 

industry into a form of government propaganda. 

This essay seeks to trace the formation of Socialist 

Realism as an artistic policy and to demonstrate the 

continuity or change in official attitudes towards art 

from 1917 through to 1932. Examples from the 

industry of arts - specifically literature - demonstrate 

the constant ideological commitment of Bolshevik 

officials to the use of art for social benefit. 

“Comrade Stalin has called our writers ‘engineers of 

the human soul,’” said Soviet culture boss Andrei 

Zhdanov at the 1934 First All-Union Congress of 

Soviet Writers. “What does this mean? What 

obligations does this title impose on us?” Zhdanov’s 

words illuminate the expectations of the new artistic 

doctrine, designed to ensure that artists “depict 

reality in its revolutionary development”, imposing 

aesthetic and ideological uniformity throughout 

art, emphasising that “the artist ought to show life 

truthfully. And if he shows it truthfully, he cannot fail 

to show it moving to socialism. This is and will be 

socialist realism.”  

 

Social ist Real ism’s Beginnings 
 

Socialist Realism as such did not exist until the 

Bolshevik Revolution of 1917 was almost fifteen 

years old, or more precisely until after a decree as 

promulgated in April 1932 abolishing all 

independent writers’ organisations and forming the 

single Union of Soviet Writers. It is possible to argue 

that Socialist Realism as a concept did not in fact 

actively manipulate literature. Of course, Socialist 

Realism was not born in a vacuum, but, to a 

considerable extent, only epitomised tendencies 

that had always been manifest. Even during the 

fury of avant-garde activity immediately after the 

Revolution, some critics argued that “realism is 

coming into its own” a prominent sentiment only 

reinforced by a series of structural and 

organizational developments throughout the 1920s. 

 

However, direct manipulation of language was 

circumscribed. “There were to be no sub-standard 

locutions, no dialecticisms, no scatology, and no 

abstruse or long-winded expressions – let alone the 

neologisms and trans-sense language that had 

been favoured by the Russian avant-garde.” In 

consequence, most socialist realist writers used only 

a somewhat comme il faut version of standard 

Russian, resulting often in stilted dialogue - this being 

one of the trends that was reversed in the post-

Stalin era, starting from the late 1950s.  

 

Realism was needed to show the dialectical 

progression of life, through socialism to the ultimate 

goal of communism. Therefore, literature no longer 

passively reflected economic substructure, but 

become imperative in restructuring the form and 

shape of the Soviet Union’s social economy. Soviet 

literature was thus to be shaped by идеиность – 

ideology, pregnant with the right ideas and 

doctrine of Marxism-Leninism – and партийность – 

‘Party-mindedness’, recognising the doctrinally 

correct position of the party, where the art itself 

acted as an adherent, a politically-conscious 

mentor, enlightener and vanguard to the 

Proletariat. Such a brief was ‘read-back’ onto 

former existing novels, to create a Socialist Realist 

canon of classics, acting as a model to all future 

works. Two of the most enduring and obvious in this 

regard are Gorky’s “Мать”(Mother) published in 

1906 and Gladkov’s “Цемент,”(cement)1925. Both 

works kept a loyal, disciplined attitude to fulfil the 

requirements of the Leninist writer. They presented 

literature which demonstrated political 

development, ‘insight and consciousness of the 

revolutionary stage of human history’, leading to an 

appropriate selection and presentation of material 

‘relevant to the struggle and triumph of socialism.’  

 

The sphere of literature was devoid of any work 

which did not insinuate a progression of the 

Proletariat; any aspects which proved opposite 

were eradicated, re-written or re-interpreted.  This, 

however, led to an absurd situation. Gorky, for 

example, had originally been deeply unhappy with 

Мать (Mother) (as had critics at the time), scorning 

it as programmatic and uninteresting, and had 

deliberately set aside the theme of the ascetic, 

icon-like revolutionary hero, selflessly partaking in 

the revolutionary struggle, for his subsequent works. 

Gladkov took it upon himself to re-write (on several 

occasions) parts of Цемент (Cement) to make it 

more народный – close to the people – by 

simplifying some of the more florid and post-
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modernist-inspired description and imagery, or to 

remove any of the original ambiguities concerning 

the role of the party or inner psychological life of 

the characters. Critics have noted that such 

ambiguity is bound to exist in literature which 

purports to be both realistic and teleological.  

 

Rzhevsky argues “For a work to be realist, inner 

conflict, emotional anguish, even ultimate defeat 

leading to reflection and pathos, are crucial – this is 

what makes a good realist novel, in the mould of 

Dostoevsky, or a good short story, as with 

Chekhov.” However, such emotional, often 

existential, angst and portrayal of human fragility is 

surely incompatible with a quasi-religious 

teleological harking for a future, communist 

utopia? Clark suggests that it gives a schizophrenic 

modal air to the Socialist Realist novel, teetering 

between Bakthin’s notion of the epic, in which the 

inner lives of the characters are in complete 

harmony with their outer, social selves and the 

sociality of their surroundings, and his notion of the 

novel on the other, involving parody, a literary self-

consciousness, shifting points of view, and 

discrepancy between characters’ inner and outer 

lives.  

 

Stalin- the ‘man of steel’- later shifted the focus of 

the novel, leading the Party’s dogmatic resolution 

of such a bizarre contradiction, scorning the 

individual, the sufferance of an individual and 

indeed the emotion of any individual. The Party, the 

Soviet development, the five-year plan, to label 

them under one title, the Revolution was 

paramount and irrevocably first in all matters. 

Dasha’s words to Gleb in “Cement” seem to 

summarise such quandary: “Finally, we must make 

a revolution in itself. Ruthless civil war must be in us. 

Nothing is more robust and enduring as our habits, 

feelings and prejudices”. 

 

Within the USSR, throughout the twentieth century, 

the concept of ‘positive’ literary heroes, that is of 

“emblematically, virtuous images of political men” 

promoted a cult of heroism embracing education, 

psychology, literature and fine art. This made it one 

of the principal means of indoctrination, 

exhortation throughout the society and an 

instrument of government propaganda.  Such a 

cult in the ‘positive hero’ in novels embedded by 

Socialist Realism means that in Gorky’s novel, the 

political consciousness, brought to Pavel, of his 

mother, has been seen as the heroic centre. 

Timofeev, quoted by Mathewson, referred to Pavel 

as the “incarnation of Bolshevik virtue”. Indeed, if 

one takes this view, then Pavel has no trouble 

synthesising the teleological struggle with his 

personal development. The young Pavel standing 

up to his abusive father with the words, “Будет! ... 

Больше я не дамся,”(“It will! I will not do any more”) 

and brandishing a hammer threateningly, shows 

just the strength and will needed of the typical, 

teleologically-conditioned hero, the one who has 

not yet come to consciousness needed to temper 

his spontaneous instincts.  

 

Gorky carefully plots that Pavel starts to drink, and 

suffers the ill effects of this, but this is passed over 

quickly; he drinks because he is in that raw, 

undisciplined stage just prior to his association with 

the socialists, and his hosting of study groups and 

reading sessions. Thus, almost immediately after he 

is depicted coming home drunk and being tended 

by his ever-patient, compassionate mother, “Living 

in a small house Vlasovs flowed more peacefully 

and quietly than before” – the crucial word being 

here ‘peacefully’, already established when Gorky 

was writing as symbolising precisely this coming-to-

consciousness of the disciplined revolutionary 

(compare his mother’s final state of revolutionary 

synthesis at the end of the novel, when she is united, 

“спокойнее и сильнее,” in heart and mind). 

 

However, many identified the dangers and 

consequential devastating effects of trusting 

teleology upon unwilling individuals, following the 

demands of Socialist Realism.  Continuing with 

Gorky’s “Mother”, Andrei, the Ukrainian, plays what 

might be considered something of a heroic role in 

the novel. He is a more humane, individual 

character than Pavel: it is Andrei who rebukes Pavel 

for speaking harshly to his mother regarding his 

potential martyrdom and the irrelevance of 

motherly love. Furthermore, Gorky allows him to be 

personally negatively affected by the great 

historical struggle, when he kills the police informer 

Isai, after which he is crippled by guilt, even whilst 

recognising the necessity of doing violence in the 

cause of the revolutionary struggle. Nonetheless, 

Pavel quickly reasserts the teleological imperative, 

declaiming once again on the state’s guilt before 

the people and the historical necessity of 

revolutionary struggle: “And those - killing 

thousands of peaceful people, without pity, without 

shuddering heart, happy to kill!" Pavel’s suffering 

and anguish of conscience is historically irrelevant, 

whilst the act of killing an agent of the bourgeoisie 

was part of the great revolutionary sweep of history 

towards its end.   

 

Furthermore, Gorky pioneered a further criterion of 

Socialist Realism, propelling a successful communist 

state. Obsessed by the notion of ‘God-building’, 

Gorky formed the ideal of Bolsheviks within his own 

work, replacing the traditional Christian religious 

foundation with something socialist, proletarian, 

and yet spiritually-moving. As Clarke states, “It is not 

difficult to see that Pavel stands for Christ, on the 

metaphorical road to Emmaus, shunning his 

mother’s indulgence for the People’s cause, and 

being resurrected in the revolutionary struggle.” 

Evgeny Dobrenko quotes Gorky on the theme of 

teleology, assumed as his brief to succeed to the 

expectation of Realism, as saying that, “a striving 

towards a ‘fantastic’ goal is stimulus to amazing 

feats, heroic work, and bold intentions.” Gorky 
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ensured that it was imperative to represent the hero 

as “the static, icon-like image of the revolutionary 

in Mother”the “железный человек”,“the Iron Man”, 

(in Andrei’s words), providing the model for the 

Soviet positive hero to later expand on: “it was, in 

later Socialist Realist novels, complemented with a 

dynamic hero who had a different literary pedigree 

and who gave the novel colour and suspense”. 

 

Disillusioned and repulsed by the Revolution’s 

development into violence and dictatorship, Gorky 

left the county in 1921 and settled in Italy. However, 

concern over the rise of fascism led to his 

permanent return to the Soviet Union in 1931. It is at 

this point that Gorky showed himself to be an 

important and complex character of the time. He 

was appointed head of the Writers Union and 

bestowed with honours including the renaming of 

his native city. 

 

The Doctrine of Social ist Real ism 
 

The doctrine of Socialist Realism was born at the 

meeting in his house in October 1932. This meeting 

was attended by Stalin and over fifty writers and 

functionaries. Significantly, however this primary 

version was adapted and redefined by Stalin at the 

First Congress of 1934. An interesting subplot 

developed following Gorky’s sojorn to Italy in that 

he was concerned with the role of RAPP (The 

Russian Association of Proletarian Writers). RAPP 

recruited 10,000 “shock authors” in 1928 from the 

factories to write workers stories. These were 

published in the Soviet Press. RAPP was at the 

forefront of the cultural reaction against the old 

intelligentsia and supported the five year plans. 

RAPP also had the effect of perpetuating the class 

war, and despite initially supporting the 

organisation, it was this that encouraged Gorky to 

support its abolition in April 1932.  

 

The fact that Gorky had often expressed concern 

for the quality of work submitted by the proletarian 

writers would have also lent weight to this action. It 

is possible that Gorky’s definition could also include 

an attempt to rehabilitate himself with Stalin. By 

cementing a link with Stalin’s new cultural 

revolution, Gorky gave it legitimacy as well as 

maintaining his own status. After all, even Stalin’s 

power would not be enough to traduce the 

nineteenth century literary giants of Russia. 

 

In comparison, the hero-like protagonist of 

Gladkov’s work, Gleb Chumalov, whose very name 

points to these military, hero-like qualities of 

movement, activity and struggle (Gleb of Kiev). He 

is portrayed constantly running to and fro, 

organising, inciting the workers to struggle in the 

reconstruction of the factory, fighting off the 

counter-revolutionary foe, with his helmet pushed 

back, leading the charge. He is the spark for the 

post-Civil War reconstruction efforts in his home 

town, bringing the same ideological zeal to bear on 

the economic front as he did on the military, in the 

face of odds which seem impossible - materially, 

bureaucratically and temporally: in true proto-

Stalinist fashion, he scorns the engineer Kleist’s 

forecasted time of a month for the reconstruction 

with, “Какое – месяц! Максимально – десять 

рабочих дней!” (“What? A month?! Surely the 

maximum is ten working days?!”).  Nature and time 

are to be conquered and bent to the iron will of the 

socialist economy – just as the Five Year Plans were 

to be completed ahead of schedule in the 1930s.  

 

The future is to be realised in the present, leading to 

the careerist, bureaucratic, ‘counter-revolutionary’ 

Chairman of the Executive’s scornful thought: 

“Одержимые мечтатели, они из образов 

будущего создают тремкучую роиантику 

настоящего, изъеденного разрухой.” (Obsessed 

dreamers, they create visions of the future of 

present romantic wonders; they are pitted in 

devastation.”) This is a perfect encapsulation of 

revolutionary romanticism, embodied in the 

positive hero Gleb. Of course the term 

“revolutionary romanticism” is seen as an oxymoron 

in this context. The whimsical dreamer was deemed 

as foolish, holding no scope of reality to the 

progress of the revolution.    

                                                                                        

However, “Cement” is in many ways more 

‘novelistic’ than this programmatic overview would 

suggest - hinting at the personal cost of this 

“teleological zeal” which may be left unresolved 

and uncertain. When Gleb returns to his home 

town, he is wracked with sadness and despair at 

the state of turmoil and displacement: “[он] 

больно чувствовал, что и здесь он не нашел той 

теплоты и душевной радости, о которой мечтал 

всю дорогу.” (“(He) felt hurt, that here he had 

found the warmth and joy of his soul, which had 

been his dream all the way).”  It is telling in this 

regard that Gladkov rewrote sections of the novel 

as socialist realism became codified and 

established as dogma, sidelining much of the 

ambiguity opened up by Gleb’s ponderings – 

especially with regard to his emotional life with his 

wife Dasha.  

 

Later editions have excised much of Gleb’s sadness 

as he learns that Dasha exemplifies the new, 

sexually-emancipated Soviet woman, who no 

longer needs him or yearns for the constant security 

of the marital bed. This applies also to his 

relationship with Kleist, which, on a doctrinal, 

programmatic level, fits the theme of redemption 

through labour, as Kleist is allowed to redeem 

himself in Gleb’s eyes and the eyes of the working 

class (after giving him up to the Whites in the Civil 

War). The teleology is intact and realised, as at the 

novel’s end, Gleb pronounces his forgiveness, and 

Kleist declaims: “Голубчик, Глеб Иванович, я отдам 

все мои знания, весь мой опыт, всю мою жизнь 

нашей стране. Для меня нет иной жизни, и нет 
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для меня ничего, помимо борьбы за наше 

будущее.” (“Darling, Gleb, I will give all my 

knowledge, my experience, my whole life for our 

country. For me there is no other life, and there is 

nothing to me, in addition to fighting for our 

future.”).  

 

Gleb has successfully reclaimed Kleist for the 

service of the proletariat. Originally, however, this 

odyssey of redemption and forgiveness was more 

personal – when Gleb first catches sight of his old 

foe, he shudders and coughs, personally affected 

by what was in store. In later editions, however, he 

merely thinks to himself, “Вероятно, он испугался 

до смерти.” (“He’s probably scared to death.”) 

Note that even in these later editions, some trace 

of Kleist’s own ambiguity in this journey might be 

revealed in the fact that he does not address Gleb 

as ‘comrade’ at the end. There is a complexity and 

subtlety here below the surface, kept in check by 

doctrinal constraints.  

 

Such tension can be discerned also in the 

character of Sergei. In the later-solidified ‘master 

plot’ of the production novel, the positive hero 

often has a mentor to ensure his constant 

progression away from instinctive spontaneity to 

disciplined consciousness. If Sergei at points seems 

to fulfil this role with regard to Gleb, it is an 

interesting, and unusual, subversion of this point of 

doctrine, before the doctrine had even been 

established. Sergei is a former Menshevik and an 

intellectual, as Gleb notices when he feels his soft, 

feminine hands, and he is granted some 

exploration of his life and character – as in the 

chapter ‘Отчий дом’, (Father’s House) when he 

returns to his father’s house, meets his brother and 

sees his dying mother. Further depth is added later 

with his distaste at the expropriation of the 

Bourgeoisie, when he sees women and children 

distressed and sobbing.  

 

Polia, keen to counter her own deep disillusionment 

and anxiety with regard to the onset of NEP and 

manifold contradictions this throws up with regard 

to the revolutionary development of the Republic, 

tells him, “Мы завтра же выгоним на 

принудительные работы всю эту мерзоту... Ты 

слышишь, Сергей?” (For tomorrow, we will kick 

forced labour into abomination) to which he 

responds simply, “Не знаю...” (I don’t know...) 

Superficially, these tensions and uncertainties are 

swept away in the grand narrative, ending in the 

triumphal celebrations as the factory has been 

brought back to life. This is preceded, however, by 

Sergei’s discovery of the washed-up body of a 

baby – a scene recognised as being too negative, 

inward-looking, reflective and defeatist by 

Gladkov, who ended up changing Sergei’s words 

to incorporate the class struggle, renewal and the 

future: : “Так должно и быть… Трагедия борьбы… 

Чтобы родиться вновь, надо умереть…” (“So it 

must be...the tragedy of struggle...to be born 

again, we must die.”). There is yet, however, a lack 

of resolution in Gleb’s relationship with Dasha; their 

daughter Nurka is dead; Polia is uncertain and 

confused about the new economic situation; and 

her rapist Badin is free and at the centre of the 

workers’ triumph.   

 

The extent to which literature was manipulated as 

a result of the conditioning Socialist Realism is 

indicative through an examination of Mikhail 

Bulgakov’s “Master and Margarita”. Notably, 

Bulgakov is an antithesis of both Gorky and 

Gladkov, feeling the pressures of literary constraint. 

Frustrated by the political atmosphere and the 

suppression of his books, Bulgakov famously wrote 

to Stalin begging to be allowed to emigrate, 

holding no imperative to conform. “Master and 

Margarita” provides readers with a parodic anti-

version of the Socialist Realism master plot, 

problematising the narrative structure (the 

boundaries of narrator, character and even 

author) and the ideological message (the positive 

hero’s collectivist pathos) with an irony totally 

absent from its official counterparts.  

 

The plot involves both love stories and the encoding 

of larger “fairy tales” about Russian history. The 

manipulation of literature led to novels differing 

fundamentally from the official canon by 

intentionally mystifying the issue of authorship and 

narrative hierarchy: Bulgakov’s work demonstrates 

how the reader can never tell unequivocally whose 

consciousness is the source of the constantly shifting 

inner and outer narratives (the Moscow and 

Yershalaim stories), the Devil’s (Woland’s) or God’s 

(Yeshua’s). Bulgakov rebels against the linear logic 

of Marxism and dialectical materialism 

incorporating a “magic box” structure within their 

plot: The Master and Margarita die in the novel, yet 

the story is continuous as Bulgakov tips the scales of 

comic justice and vouchsafes a view of his 

autobiographical hero and heroine being 

rewarded in a special limbo-like afterlife. It is such 

crafted literary complexities that indicate a satirical 

mocking of the manipulated conformity of 

literature at that time.   

 

Conclusion 
 

In conclusion, Socialist Realism laid down certain 

broad structures, and seized on certain master plots 

and exemplars. Within these confines, however, 

writers could push and play, to tease out something 

of artistic value, in what might be recognisable as a 

tradition of realism and an exploration of individual, 

personal tragedy in conflict with the grand sweep 

of history. Certainly, this becomes more apparent 

by examining works such as Мать (Mother) and 

Цемент (Cement), written before the 1930s, which 

were then ‘rewritten’ (both metaphorically and 

literally) after the concept was expounded. Whilst 

their authors were sympathetic to the Party and, 
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more or less, active in the revolutionary struggle, 

there was not yet the strict, centrally-enforced 

rigidity of the doctrine. There is always, however, 

something of a dialectic between the dictates of 

society and political systems and ideologies and 

writers’ own concerns and propensities.  

 

The 1920s were a time of transition, change, and 

striving for some sort of ideological and doctrinal 

unity in Russian politics, society and literature, to 

which sympathetic writers responded in kind, by 

granting their works a greater or lesser degree of 

complexity and subtlety (although they were still 

infused with the teleological, volunteerist spirit of 

Marxism-Leninism – as well as, in Gorky’s case, 

religion); the 1930s was the time of the Stalinist 

revolution, as the class struggle was deemed to 

have ended, and the different factions in literature 

were liquidated and unified – thus prompting the 

sympathetic writer to modify his tone and his 

method accordingly, all be it with an awareness 

that blatant failure to do this would lead to political 

and professional ostracism, or worse!  

 

Angus Roughley,  

King’s Rochester 
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To what extent has 

art been used as 

propaganda in the 

pursuit of glorifying 
Napoleon Bonaparte? 
 

 
 

Historical context behind 

Napoleonic portrature and 

sculpture  

 

Jacques-Louis David’s 1801 portrait ‘Napoleon 

Crossing the Alps’ depicts the ’13 Vendemiaire’ 

which was the battle between the French 

revolutionary troops and the Royalists troops on the 

fifth of October 1799. The battle was one of the first 

which brought Napoleon into the limelight and led 

to his rise to power.  The victory of Napoleon saw 

the end of the revolution in 1799 as troops including 

Napoleon overthrew the government by using the 

St Bernard’s pass depicted in the painting. 

Napoleon’s army had the element of surprise as 

most would avoid crossing the Alps.    

 

By over throwing ‘The Directory’ (the Government) 

Napoleon became the First Consul of the French 

after ending the French revolution. The alliance 

between Napoleon’s First Consulate and the King 

of Spain led the Spanish King and Queen to 

commission artist Jacques-Louis David to depict 

Napoleon in battle so it would illustrate good 

relations between the two countries, and the 

portrait would hang in the royal palace in Madrid. 

(Politt, 2004) The King and Queen stressed that 

Napoleon should be depicted standing in uniform 

but David depicted a mounted equestrian scene 

as Napoleon wanted his troops within the battle.  

Furthermore, Napoleon wished for David to portray 

him as ‘calme sur un cheval fougeuex – ‘calm, 

mounted on a fiery steed’ (Politt, 2004). The 

foreground and background depict the horse and 

the troops respectively, indicating that Napoleon 

wanted to show that he was a leader and went to 

war with his troops and his generals (whose names 

are depicted on the stone).   

 

The preliminary sketches hardly did any justice 

towards Napoleon or his political regime due to 
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Napoleon refusing to sit down, as he wanted to be 

seen as physical and as a leader who did not take 

orders.  This is shown by the quotations seen within 

David’s journals of his dialogue with Napoleon:  

 

’Sit? For what good? Do you think that the great 

men of Antiquity for whom we have images sat?”  

 

“But Citizen First Consul, I am painting you for your 

century, for the men who have seen you know you, 

they will want to find a resemblance.”  

 

“A resemblance? It isn't the exactness of the 

features, a wart on the nose which gives the 

resemblance. It is the character that dictates what 

must be painted...Nobody knows if the portraits of 

the great men resemble them, it is enough that their 

genius lives there”. (Politt, 2004)  

 

This suggests Napoloeon was striving for political 

iconography, as the painting depicts an idealised 

Napoleon rather than a precise likeness.  There are 

five versions of this painting which are all located 

around houses that Napoleon owned.  

 

The painting under discussion is the version originally 

held at Malmasion which depicts a Marengo Royal 

horse (with a typically black and white coat) unlike 

in his other versions such as the Charlottenburg 

version where Napoleon is depicted in a red cloak 

and mounted on a chestnut horse. The paintings 

contrast each other in some details but all portray 

the same political regime and glorify Napoleon in 

his victory in battle. (Politt, 2004). David’s technique 

contrasts with his predecessors (such as Francois 

Boucher) as David employed a white background 

on the canvas which nowadays could be seen as 

a way of priming the canvas). This technique 

enabled Napoleon to view various different 

attempts at depicting him; if he did not like how he 

was portrayed, another white layer would be 

painted and sketches would be made again.  

 

In contrast with his predecessors, David would 

concentrate on depicting the blocks of colour and 

light with delicate brushstrokes and using a small 

amount of paint, as shown by on the rump of the 

horse. These multiple layers enabled the blending 

of tones and hues as well as the smoothing of the 

surface to create a picturesque approach to 

glorying Napoleon. 

 

Symbolism is highly prevalent in this painting, as the 

gesture which Napoleon adopts is the gesture seen 

within portraits of the deaths of many great people, 

such as David’s 1789 painting ‘The Death of 

Socrates’ (Puschak, 2015)  which depicts Socrates 

still teaching during his death by drinking hemlock. 

David thereby glorifies Napoleon as the gesture 

states that Napoleon will not leave the war until his 

will and goal as the commander has been 

achieved. His un-gloved hand indicates an aim in 

Napoleon’s regime of wanting to appear as a 

peacemaker as well as a solider. (Politt, 2004) 

Napoleon’s response towards the painting was 

favourable; he believed that David had depicted 

him as he wanted to be depicted. This is illustrated 

by David becoming Napoleon’s premier peintre 

(first painter) as shown within the next David 

painting commissioned by Napoleon.  

 

Napoleon’s dominance over his troops is clear as 

Napoleon and his steed dominate over three 

quarters of the pictorial frame leading viewers to be 

instantly drawn to him, suggesting the power he 

holds over the troops and his land.  

 

In addition, Napoleon is depicted as a Great War 

hero who has been idealised in a Hellenistic 

manner, shown by his Hellenistic facial features 

(such as his nose; his athletically idealised stature is 

emphasised by the tone of his legs. In several 

respects he is given a resemblance to the powerful 

Roman leader Augustus, suggesting that Napoleon 

is a great leader who should be an inspiration to all 

warriors and their leaders.  (Politt, 2004) 

  

Also, Napoleon is glorified by the use of his 

regimental uniform contrasting with his 

surroundings, drawing the viewer into the focal 

point of the composition. Napoleon’s uniform 

comprises very bright primary colours in contrast to 

the dark cool colour palette of the other 

representational planes, illustrating David wished 

for Napoleon to stand out in this painting, 

commanding his setting.  (Artchieve, 2008). 

Furthermore, Napoleon’s lifted right hand as he 

commands his troop is gloveless and contrasts to 

the hues and tones of the middle and background, 

shown by the sky grey blue colour palette 

highlighting his hand which is of a dominant colour 

palette leading viewers to be drawn to Napoleon.   

 

As Napoleon’s cloak runs parallel with his arm it 

gives a sense of balance and harmony to the 

composition from contrasting with the cliff side 

shown by his warm yellow cloak contrasting with 

the blue sky. This highlights Napoleon, causing the 

hill side not to dominate the composition, leaving a 

balance.  Chiaroscuro has been used to an extent 

within this painting to allude to a sense of depth. 

The focal point of the painting is highlighted in 

comparison to the surroundings of the painting 

being a darker hue. This, draws the viewer’s eye to 

the focal point. David’s technique of painting uses 

colour and tone to create a depiction of the battle 

and Napoleon which alludes to a sense of depth 

resulting in a dramatic visual narrative. (Politt, 2004). 

 

David has painted the composition to have a high 

finish; the painting is realistic and the use of very 

smooth light brushstrokes avoids the harshness and 

sketchiness. The skin on Napoleon is very smooth 

with little visible brushstrokes. David wished to glorify 

Napoleon in a high finish to show his importance to 

the nation. The focal point of the composition is 
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more of a high finish than of the background. The 

horse and Napoleon have been emphasised in 

tone with the muscles in both figure and animal with 

more detail being shown (likewise in the horse hair) 

in comparison to the background where the 

brushstrokes are more choppy as one proceeds to 

the other pictorial plane. (Politt, 2004).  

 

In David’s 1805-7 painting ‘The Consecration of the 

Emperor Napoleon and the Coronation of Empress 

Josephine on December 2, 1804’ he depicts the 

coronation of Napoleon as Emperor and his wife 

Josephine’s coronation as Empress. The coronation 

took place on 2nd December as shown by the title 

indicating the date in 1804 (which is the 11 Frimaie, 

Year XIII according to the French Republican 

Calendar) in Notre Dame, Paris. This painting was 

seen to show the imperial reign of Napoleon and 

how he should be as glorified as kings were. The 

ceremony was a consecration (rather than a 

traditional coronation) by the Archbishop of Reims 

who held the ceremony in the presence of Pope 

Pius VII. This indicated that Napoleon’s new regime 

both adopted the traditional aspects of the 

Carolingian tradition as well as the Catholic 

tradition as shown by Napoleon’s comment, "To be 

a king is to inherit old ideas and genealogy. I don't 

want to descend from anyone." (Dorbani, 2004) 

 

David has augmented his polychromatic colour 

palette by highlighting Napoleon and his wife 

which draws the viewer into the main focal points. 

Napoleon and his wife are clothed in various warm 

rich colours such as their robes - in contrast to many 

within the pictorial space which have been 

depicted in dulled, darker hues.  The whites and 

golds stress Napoleon’s importance in the piece. 

 

There is a beam of light from the left side of the 

pictorial space which shines down upon Napoleon 

and Church leaders, the light directing the viewers 

to the focal points of the composition. David’s 

technique of directing light to draw the viewers to 

the focal points has been enhanced in order to 

glorify Napoleon on his coronation (Dorbani, 2004).  

David’s highlighting certain areas within the 

composition and his use of contrasting colours next 

to each other has resulted in a graduation in tone 

alluding to a great sense of depth in the different 

pictorial planes. Napoleon’s guards are garmented 

in various tones of black in contrast to Napoleon 

who is wearing a white garment alluding to a sense 

of space in between the guards and Napoleon. 

Therefore, David’s colour technique has enhanced 

Napoleon, showing his importance. (Dorbani, 2004) 

 

Following on from this, Napoleon is depicted as a 

deity-like figure of great power shown by his 

Hellenistic facial features resembling the God of 

War, Mars, and his colossal height in comparison to 

figures surrounding him, presents him as a man with 

lots of power.  

 

 

Figure 2 – Jacques- Louis David 1805-7 (exhibited 

1808) ‘The Consecration of the Emperor Napoleon 

and the Coronation of Empress Josephine on 

December 2, 1804’ oil on canvas 6.21m x 9.79m 

Louvre, Paris  

 

Napoleon was in a state of awe when viewing this 

painting and said ‘"What relief, what truthfulness! 

This is not a painting; one walks in this picture."  Thus 

Napoleon evidently admired how he was glorified 

within the piece because the truth that he saw was 

the truth he perceived within his reign.  (Isabelle 

Lemaistre, 2009) 

 

Within the painting Napoleon is depicted wearing 

a circular wreath made of interlocking branches 

and leaves of the bay laurel - an aromatic 

broadleaf evergreen. This iconography is significant 

as the same wreath is illustrated on depictions of 

the Roman Emperor Augustus and alludes to 

Napoleon wanting to be seen like Augustus. 

(Dorbani, 2004). In previous sketches of this piece, 

Napoleon is seen to be crowning himself to illustrate 

the mark of his new imperial reign. However, as 

shown by the painting, David’s final sketch depicts 

the Emperor in the act of crowning his wife, the 

Empress. This gesture symbolises that he is noble 

and a leader, illustrating his wish to be seen also as 

a peacemaker within his empire, therefore 

glorifying him. 

 

David has depicted a beam of light to illuminate 

the focal points of the piece; the kneeling 

Josephine is idealised as shown by the youthful 

glow on her skin thus showing how David used an 

exceptionally rich oil palette in order to depict not 

just Josephine’s youthful appearance but also the 

wealth of the velvets, furs and satins in both her and 

Napoleon’s dress. This illustrates that they are the 

most important people in the cathedral and hence 

they must wear the best garments, thus glorifying 

Napoleon and his wife.  

 

The painting which depicts the imperial family, the 

court and everyone within the ceremony is seen to 

have a high finish or picturesque effect.  Under 

Napoleon’s orders, David had downsized the 

structure of Notre-Dame in order for the focal points 

(Napoleon and Josephine) to have the greatest 
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impact within this painting. Within the pictorial 

scene, the Pope is gesturing a blessing towards the 

coronation and crowning of Josephine. However, 

within David’s journals the Pope was standing 

during the laying of the crown on Josephine’s 

head. This would have lead the viewer’s eye to the 

pope. By illustrating the Pope sitting, the view is 

directed at Napoleon making him the focal point 

of the composition.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 – Francois Frederic Lemot 1806 ‘Napoleon 

in Triumph’ Lead 2.60m originally on Arc de 

Carrousel. 

 

Sculpture has been used as a propaganda source 

in the pursuit of glorifying Napoleon as seen in 

Francois Frederic Lemot’s 1806 ‘Napeoleon in 

Truimph’ which was originally made to be in Arc de 

Charrosell (Napoleon’s arch) which leads to the 

Kings Palace but is now placed as one enters the 

Lourve, Paris. Lemot has depicted Napoleon in a 

neoclassical style as he was one of the many artists 

which Napoleon commissioned to depict him in a 

glorifying manner.  

 

The sculpture was commissioned by imperial 

decree to portray the figure of Napoleon standing 

on the Quadriga on the Arc du Carrousel. The 

bronze horses were removed from St Mark’s, Venice 

by Napoleon himself after the war.  Vivant Denon, 

director of the Musé Napoleon (the Louvre) was 

entrusted with the commission and design of this 

sculpture as it celebrated Napoleon as a 

peacemaker after his victory at Austerlitz.   

 

Napoleon’s colossal, heroic statue by Francois 

Frederic Lemot is nearly three meters tall with finely 

muscular physique; it is reminiscent of Augustus who 

Napoleon looked up to in the field of commanding 

his troops in battle. Napoleon is idealised by being 

drawn onto the iconography of Augustus. 

Napoleon has been depicted as a hero and a 

leader holding a staff which an eagle rests upon 

symbolizing strength, power and leadership, 

suggesting Napoleon wanted to illustrate his power 

through the use of this symbol to glorify himself as a 

leader.  

However, though Napoleon shows his power and 

leadership he is not in a fighting position but more 

of a victorious, glorifying pose. This begs the 

question: did Napoleon want to be perceived as a 

peacemaker as well as a leader? He does not have 

his sword drawn on his left hand but does tightly grip 

the sword leading the viewer to conclude that his 

instincts as a general have not been buried within 

him. 

 

The depiction of Napoleon differs from the reality of 

Napoleon as the sculpture is iconography 

connecting him to the God Mars as shown by the 

idealized facial features (particularly his cheek 

bones) and the Paludamentum (drapery) which 

was worn by Roman dignitaries illustrating how 

Napoleon wanted to be glorified by resembling 

both the God Mars and also the Roman emperors. 

The reference towards the Roman forum and the 

Carolingian dynasty states his political aspiration. 

His grasping of the ‘honours of Charlemagne’ 

(sword) suggests the continuation of the 

Carolingian dynasty. Furthermore, the imperial 

sceptre with an eagle held in his right hand 

represents the baton of command - a sovereign 

authority which symbolizes his political regime and 

also his parity with emperors and kings.   

 

Unlike the other pieces discussed, Napoleon 

disapproved of Lemot’s ‘Napeoleon in Triumph’ 

and ordered it to be removed from the Arc du 

Carrousel stating that "if nothing better can be 

found for the chariot, it should remain empty."  

 

Conclusion 
 

Most art historians concur that Napoleon used art 

as a tool of propaganda to demonstrate the 

glorification of himself and his political regimes. At 

the times of these pieces of art being created, 

Napoleon was at the height of his glory; he 

controlled many countries in Europe and was also 

equal to monarchs in other countries. The art he 

commissioned reflected his perception of himself 

and his regime. 

 

Charlotte Moorman, 

King’s Rochester 
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The continued popularity 

of ancient literature is not 

due to 'timelessness' but 

due to the window it 

gives us onto an 

excitingly alien world 
 

 
 

The Case for Timelessness 

 

The continued popularity of ancient literature is due 

to ‘timelessness’. When discussing ancient 

literature, the concept of ‘timelessness’ is when a 

piece of literature is still relevant in the modern day. 

The popularity of ancient literature is still relevant to 

us today because of the emotions that are 

depicted are still applicable to us now. Referring to 

the entirety of ‘ancient literature’ would be 

extremely broad, therefore my discussion will focus 

on authors such as Homer, Sappho, Virgil and 

Catullus.  

 

The human emotions that are depicted in these 

artefacts such as ‘love’ are still significant emotions 

in our contemporary society and dominate our 

everyday life. Love is inevitable, as it affects 

everyone somehow in life and governs the way we 

act and think. We still even write about love today, 

in the form of books, films and pop songs. It is a 

distinguished motif that covers a significant amount 

of ancient literature, and is heavily documented in 

a wide range such as epic poetry and elegies. 

Catullus was notable for being extremely open 

about his own personal experiences with love in 

many of his poems. In Catullus 85, he writes about 

his lover Lesbia: 

 

"Odi et amo. quare id faciam, fortasse requiris? 

nescio, sed fieri sentio et excrucior." 

 

“I hate and love. Why do I do this, perhaps you ask? 

I don’t know. But I feel it’s being done to me and, 

and the pain is crucifixion.”  

This two-line poem succinctly describes the feeling 

of loving the wrong person in a way you would hear 

it written today. The line “I don’t know” perfectly 

depicts the hopelessness of the lover, the 

comparison of the pain like a “crucifixion” illustrates 

the extent of the torment and the consequential 

suffering that the lover endures. The opening 

phrase “Odi et amo”, meaning “I hate and love”, 

puts two heavily contrasting emotions in a simple 

clause. Catullus does this to show how easily these 

two conflicting emotions can be felt 

simultaneously, and therefore how easily it is to hate 

and love; ergo, illustrating how confusing and 

complex love is. His words are accessible and 

relatable to anyone who has had similar 

experiences with the woes of love. Therefore, 

Catullus’ depiction of his own personal love is 

‘timeless’.  

 

However, these timeless depictions of love might be 

written in different ways. For example, in Book IV of 

‘The Aeneid’, Virgil uses a metaphor of fire to 

describe Dido’s destructive love for Aeneas. 

 

“uritur infelix Dido totaque vagatur 

urbe furens, qualis coniecta cerva sagitta,” 

 

“Dido was on fire with love and wandered all over 

the city in her misery and madness like a wounded 

doe.” 

 

The metaphor directly refers to Dido being “on fire” 

which implies that Dido’s love was so ardent that it 

was destructive to herself. Virgil then uses the simile 

of “like a wounded doe”, to further illustrate Dido’s 

vulnerability, comparing it to a child-like animal that 

is often characterized to be defenceless. The word 

“wandered” also highlights an attribute of naivety, 

as it depicts Dido’s character as being without 

motive or intention after being struck by the 

thorniness of love. In reference to the Latin, the 

emphatic placement of the word “sagitta” at the 

end of the line meaning “wounded” but also can 

mean “arrow”, highlights how Dido has been at war 

with love and has been harmed as a 

consequence.  

 

However, Sappho’s depiction of destructive love is 

more minimalistic and tender.  

 

“You were at hand, 

And I broke down raving- 

My craving a fire 

That singed my mind.” 

 

Sappho uses the first person singular to refer to her 

own emotional torment, therefore giving a personal 

aura to the poem. The address to the second 

person “you” shows that Sappho is actually 

referring to someone personally, again highlighting 

a sense of intimacy within the piece. The word 

“craving” illustrates Sappho’s intense yearning for 

love is so persistent that she “breaks down raving.” 

The last word in the stanza, “mind”, highlights that 

Sappho is referring to her own personal inner 

torment in the poem, further highlighting that the 

words described are undoubtedly her own. The 

innate torment Sappho displays in this poem is 
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timeless, as we are presented her innermost feelings 

and can empathise with her.  

 

Both poems comment on the painfulness of love, 

but each poem executes this motif in different 

ways. Virgil’s style of poetry is epic, therefore 

naturally uses more of a heightened tone and vivid 

imagery with more metaphors and similes. 

Additionally, Virgil writes in the third person, (as he is 

writing about mythological events) and therefore 

doesn’t have the same personal experience as 

Sappho does. Sappho’s poetry is a reflection of her 

own experiences, therefore it has a more 

naturalistic tone. Her poems are a representation of 

her innermost feelings, so it is an intimate reading 

experience. 

 

Furthermore, even though these depictions of love 

are varied, they still both illustrate the painfulness of 

love in honest ways that people now can relate to. 

Therefore, the success of ancient literature is due to 

‘timelessness’, because of the relatability of the 

work and the conveyance of common human 

emotion. 

 

An Alien World? 

 

Conversely, you could also argue that the 

continued popularity of ancient literature is due to 

the window is gives us onto an excitingly alien 

world. Ancient literature depicts everything from 

ancient customs that would seem foreign to us 

today to vivid fantasy-based stories that even 

people in the ancient world would find bizarre and 

extraordinary. 

 

For example, ‘The Odyssey’ is heavily fantasy 

based, involving different creatures and monsters 

that attempt to hinder (and occasionally help) 

Odysseus’ journey back to Ithaca.  In Book IX, 

readers are introduced to the barbarous one-eyed 

Cyclopes who have “no assemblies for the making 

of laws” and “live in hollow caverns in the 

mountains heights.” We are also introduced to the 

“formidable goddess”, Circe, the daughter of the 

Sun-god Helios and seducer of Odysseus. Readers 

also see the mortals interacting with the gods, as 

“goddess of the flashing eyes” Athene constantly 

aids Odysseus and his son Telemachus throughout 

the story. These fantasy elements of the Odyssey 

transport us to a different world, therefore you can 

argue that the continued popularity of ancient 

literature is due to these depictions of ‘an alien 

world.’  

 

Another instance in which we as the audience are 

transported to an ‘alien world’, is the portrayal of 

ancient customs such as performing sacrifices. In 

Book XI of the Odyssey, in order for Odysseus to get 

into the Underworld he pours libations to the dead, 

“first with a mixture of honey and milk” then “with 

sweet wine” and the last “all with water.” After that 

he sprinkles white barley and begins his “prayers to 

the insubstantial presences of the dead,” including 

a promise that when he gets back home he would 

sacrifice a “barren heifer in [his] palace.” To us, this 

is a bizarre and oddly specific custom that seems 

foreign to us. Therefore, this gives us an insight into 

religion in the ancient world, and therefore opens 

the door to this exotic and exciting world.  

 

Furthermore, xenia is another ancient practice that 

is interesting to us as modern readers. The concept 

is simple: accept strangers gracefully in your home. 

However, looking deeper into how it is depicted in 

ancient literature, xenia is in fact extremely multi-

faceted. You are expected to invite strangers into 

your house, feed them and occasionally offer to 

bathe them. Then, only after they are comfortable 

in your house, you must ask them who they are and 

where they are from.  Xenia is a huge motif in ‘The 

Odyssey’, as we see Odysseus being welcomed 

into smaller abodes such as Eumaeus’ small hut to 

more exquisite palaces such as the home of 

Menelaus and Helen. When Eumaeus comes across 

Odysseus, he says “Stranger, it is not right for me to 

turn away any stranger (…), for strangers and 

beggars all come in Zeus’ name.” To us, letting a 

stranger into your house is odd enough but 

assuming that all strangers come in the name of a 

deity is a more peculiar assumption. Often we tell 

our children to not talk to strangers, never mind 

inviting them into our houses. Furthermore, beggars 

are often antagonised in our society, as some towns 

in England have put in place spiked studs outside 

buildings in order to deter beggars and the 

homeless.  

 

However, when xenia is not carried out, it shows 

bad character from both the person accepting the 

stranger into their home and to the stranger 

themselves. Bad xenia also often has bad 

consequences.  For example, in Book IX, Odysseus 

and his men helped themselves to the Cyclops’ 

cheeses in his cave before the Cyclops arrived to 

offer them. The consequence of this bad xenia was 

some of Odysseus’ men being eaten, this 

inhospitable act angered him, also making the 

crew’s effort to escape strenuous and more 

challenging. Bad xenia is also the catalyst of the 

Trojan War, as Paris abducts the already married 

Helen from Menelaus, after being invited into their 

house. This is an interesting portrayal of religious and 

social customs in the ancient world that modern 

audiences find intriguing, and therefore when we 

read about it, it transports us to a different ‘alien 

world.’ 

 

Nevertheless, are all the customs and traditions we 

read about in the ancient world really alien to us? 

Of course it is fair to admit that Cyclopes do not 

exist in real life, therefore it’s still exciting to read 

about the imaginative fantasy characters. 

However, a lot of the traditions we observe today 

are similar to the ancient world. Even though to us 
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xenia may be seen to be an ancient tradition, it is 

not exactly an extinct custom. Most societies have 

the custom of hospitality while welcoming visitors in 

their home. Even though we don’t have concrete 

rules like they did for xenia in the ancient times, we 

still have the same principles.  

 

To a Western perspective, performing sacrifices 

may be seen as primitive and barbarous. However, 

in some areas of Africa such as Nigeria, Uganda 

and Swaziland; ritual sacrifices still occur today. In 

addition, you can argue that we perform our own 

kind of metaphorical sacrifice in Church by drinking 

the figurative blood of Christ during communion.  

 

In conclusion, the continued popularity of ancient 

literature is due to ‘timelessness’. This is because of 

the reliability of the literature, as many pieces 

comment on human themes such as love. Even 

though multiple pieces of literature may present the 

theme of love in multiple different ways, they are still 

engaging and emphatic pieces of literature that 

we enjoy to this day. The literature is frozen in time; 

it doesn’t matter what time it was written, as we can 

still understand its meaning whenever we read it. 

Nonetheless, it is also arguable that ancient 

literature is successful because of antiquity’s 

imaginative depiction of fantasy characters. These 

stories are so unique, modern audiences are forced 

to remember the one-eyed creature that nearly kills 

Odysseus because it is those idiosyncrasies in a story 

that make them so memorable. So even though 

ancient literature’s success is due to its timeless 

depiction of human emotion, the element of 

fantasy in literature offers an exciting and delightful 

form of escapism for modern readers.   

 

Isabella Neergaard-Petersen, 

Hurspierpoint College 
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______________________________________________ 

Did the Greeks and 

Romans believe in 

their gods? 
 

 
 

The beliefs of the ancient Greeks and Romans in 

their gods should be considered against an arc of 

transition; from the totemic and polytheistic beliefs 

of early Bronze Age cultures through to the 

prevalence of monotheism and the adoption of 

Christianity as the official religion of the Roman 

Empire. The ancient world was populated with a 

plethora of gods and demi-gods who supposedly 

walked among the mortals. From Zeus to epic 

heroes such as Achilles and Hercules to 'princeps' 

Julius Caesar who was given divine status. 

Octavian took the name of Augustus ('Revered 

One') and claimed that he was 'son of a god'.  

There were many deities within the pantheon of 

gods in Greek and Roman society, as well as 

numerous cults (Isis, Cybele, Bacchus, Mithras...). 

This variety and fusion of beliefs was brought about 

as the Greeks and Romans expanded their worlds 

through trade, conquest and settlement. Roman 

belief in the gods profoundly influenced the 

hierarchical formation of Christianity and Islam, 

whose religious leaders would eventually have an 

authority similar to Roman Emperors. The Catholic 

Pope is still 'pontifex maximus'; a title derived from 

the age of the Caesars. 

 

It is obvious the Greeks and Romans maintained a 

relationship with the gods; evident throughout both 

cultures. From Odysseus' relations with the helpful 

Athene in the Odyssey (similarly Venus with 

Aeneas), to the installation of a divine meteorite in 

Rome (204BC), to Emperor Constantine's Edict of 

Milan in 313 AD encouraging all religious beliefs. 

Divination and soothsaying were key aspects of 

bronze age religion. Portents and omens were 

taken seriously in the ancient epics. Towards the 

start of Homer's 'Iliad', a portent is received from 

Zeus prior to the Achaeans departing for Troy. A 

serpent devours nine sparrows and is turned to 

stone. It is interpreted by Calchus to mean the 

Trojan war would rage for nine years before they 

achieved victory in the tenth.  

 

Omens that turned out to be correct would be 

celebrated, reaffirming belief in the deity it was 

attributed to. Prophecies which were not realised 

were less likely to have been recorded by the 
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ancients; so eventually only supposedly real 

interventions by deities would be spoken about - 

bolstering the ancients' beliefs in gods. 
 

However, this line of belief in the gods is teleological 

- the belief is only established retrospectively - like 

Cicero says in his essay 'De Divinatione', his 'opinion 

is that, in sanctioning such usages [of divination], 

the ancients were influenced more by actual results 

than convinced by reason.' Other prophecies 

taken from divinations were not as clear cut and 

debate would often ensue over their meaning. 

When the Delphic Oracle told the Athenians in the 

480s BC they would find solace from the Persians 

behind 'the wooden wall' many believed the walls 

in question to be those of the Acropolis, whereas 

Themistocles claimed it to mean the Athenian fleet. 

When 'the two eagles Zeus the Thunderer urged into 

flight, heralding the return of Odysseus (according 

to Halitherses) and nothing more than birds 'going 

about their business...it isn't every one that is a bird 

of omen' (according to Eurymachus).  
 

These divinations and countless others have ulterior 

motives for personal gain: Themistocles' command 

of the fleet which he had worked so hard to fund; 

Halitherses longing for his King's return to Ithaca to 

reassert order; Eurymachus prolonging his stay as a 

parasitic suitor of Odysseus' household. Therefore, 

to an extent the process of belief through divination 

had underlying socio-political implications. In this 

sense the Greek and Roman 'belief' in and 

interaction with their gods was much more than a 

personal connection with a deity but was important 

to the functioning of society as a whole. In this sense 

a shared belief in the gods helped unify disparate 

Greek city-states and Latin tribes. Cicero argues 

that religion ('religio') derived from 'relegare' (to 

bind), showing even semantically the belief in the 

gods bound the Greeks and Romans together. 
 

A Tool of State Control? 
 

It is interesting to consider how Greek and Roman 

rulers may have used religion as a tool of state 

control. From oracles directing ancient Kings to die 

for their city-state, to the Roman assimilation of 

conquered cultures' deities such as Isis or Bacchus. 

This made belief in the gods a key part of both the 

Greek and Roman 'national consciousness'. The 

fluidity of the Greek and Roman pantheon of gods 

also suggests that most Romans had a less than 

profound belief in the gods; merely superstition. It 

was unlikely that, given the difficult nature of 

surviving for most in the ancient world, people 

would have had time to seriously worship gods such 

as Stercoratio - the god of spreading manure. Or 

indeed belief in such deities would have only been 

within a very niche section of society. 
 

Stories of Julius Caesar's 'shooting star' ascent into 

the realm of the gods were widely circulated 

(referred to in Virgil's 9th Eclogue and Pliny the 

Elder's Natural Histories). A precedent for mortals 

turning into gods had already been set by the 

apotheosis of Alexander the Great.  However, it is 

unlikely that most Romans would have revered their 

Emperors as gods and surely those senators who 

killed Julius Caesar did not worship him as one. The 

accounts of 'Caesar's comet' are also 

retrospective. Pliny the Elder was not writing until the 

late 1st century A.D and Virgil, although more 

contemporary to the death of Caesar, was 

arguably writing to gain better political standing 

with Augustus, who commissioned most of his 

subsequent works.  
 

The people might have had difficulty in believing 

their Emperors to be true gods given the perceived 

scandalous nature of their courts. Granted, ancient 

tales about Zeus and his therianthropic practices 

do convey duplicitous morals, however surely these 

activities were not expected of 'Quirites'. Indeed, 

Augustus supposedly stamped down on immoral 

practices (in 18BC adultery was criminalised) by 

exiling people such as the poet Ovid to Scythia. The 

Emperors' popularity with the people was not 

always enduring and relied on an adequate supply 

of 'panem et circenses' (‘bread and circuses’) 

(Juvenal's Satire X). This, according to Juvenal, was 

the only thing which the Roman people cared 

about, not 'dei et orans' (‘God and praying’). 

However, scepticism about their own divine status 

did not stop the Emperors from believing in the gods 

themselves. The Roman 'philosopher' Emperor 

Marcus Aurelius certainly seemed to have had a 

profound belief in the gods. In his 'Meditations' he 

asks 'what is life...in a world devoid of gods'. He 

justifies his belief by saying the gods stop men from 

coming to harm. 
 

The belief in deities was fundamental to the civic life 

of both the Greeks and Romans; this is not surprising 

given the number of religious sites found across the 

Mediterranean. The various festivals in honour of the 

gods that were held throughout the year took 

priority over all else, even war. Herodotus says in his 

'Histories' that the Spartans were not able to fight at 

the Battle of Marathon because they were 

engaging in the Carneia (7.206), a festival in honour 

of Apollo. During this, Philippides (the runner sent to 

Sparta by the Athenians) is purported to have had 

a religious experience with the god Pan, which 

prompted the erection of part of the Parthenon in 

his honour.  
 

Arguably, here again we see the belief in the gods 

being reported (and believed in) retrospectively – 

Herodotus would have wanted to present a united 

Greece that struggled together in their conflict 

against the Persians; not a group of fractious city-

states that refused to cooperate. It is hardly 

surprising the Spartans refused to help the 

Athenians at Marathon given their prior relationship, 

and that the Spartans used the same reason (or 

religious excuse?) a decade after in justifying only 

sending three-hundred warriors to Thermopylae. 

Religious festivals were also important in 
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establishing political, social and economic 

alliances between sections of society.  
 

In Classical Greece, Athens was able to turn itself 

into an emanating cultural hub, which set a 

precedent for its subsequent hegemony over 

Greece. During the Dionysia (festival of Dionysus) 

drama was conceived and competitions between 

tragedians were placed in a religious context. Back 

in Rome, during the 'Feriae Latinae', an alliance was 

made between Rome, the 'Volscians, Ecetra and 

Antium.' A belief in mutual deities allowed the 

alliance to be made permanent as King 'Tarquinus 

decided to set up a place of common worship' and 

'a festival every year.' According to Dionysius of 

Halicarnassus this festival took place every year until 

his time of writing (circa 60 B.C), showing the 

importance of religious festivals in helping to sustain 

alliances. Some religious festivals enabled social 

mobility within society, so some people stood to 

gain by believing in the gods. For example, the 

Saturnalia (festival worshipping Saturn) gave slaves 

temporary freedom and the Bacchanalia gave 

people the opportunity to 'extinguish every 

sentiment of modesty'. 
 

As in modern societies it is likely that belief in the 

gods amongst the ancient Greeks and Romans 

varied in terms of sincerity, motivation and depth. 

Personal belief would have been shaped as much 

by upbringing and personal experience as by the 

religious values of the state. A 'dominus' in the 

Equites class would probably have had a different 

relationship with the gods than his slave, including 

which gods were more significant to each of them. 

However, what is apparent from the wealth of 

literary and archaeological evidence, as well as 

the cultural legacy of the period is that belief in the 

gods was a central aspect of the ancient Greek 

and Roman worlds. 
 

Jake Liebers,  

Hurstpierpoint College 
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Is there a relationship 

between Sanskrit and 

Latin? 
 

 
Are Sanskrit  and Latin l inguistical ly 

related? 
 
For centuries, the relationship between Sanskrit and 

Latin has been explored by linguists. Ever since the 

East and West learned of one another’s languages, 

a constant comparison has been taking place, as 

the two languages have appeared too similar for 

the congruence to be dismissed as a coincidence. 

However, theories, methods of analysis and popular 

opinions have changed dramatically over the 

centuries, in particular since the twentieth century, 

because of linguistic innovations, developments in 

linguistic technology and even archaeological 

research.  

 

As mentioned in the literary review and 

introduction, it is often thought that they both 

sprung from a common ancestor known as Proto-

Indo-European. In order to evaluate whether this is 

true, we need to first explore the relationship 

between the two languages through systematic 

analysis in terms of vocabulary and grammar, but 

also using evidence available from languages 

closely related to each of them (e.g. Ancient Greek 

in the case of Latin, Iranian / Avestan in the case of 

Sanskrit). When examining the relationship between 

the languages, it is also interesting to observe how 

they are not merely linguistically related, but also 

have many cultural, religious and philosophical 

similarities. 

 

The Languages 
 

Before examining the linguistic relationship 

between the two, it will be useful to provide a short 

background as to how each language evolved 

and an outline of what it embodies. The amount of 

information available about the initial grammatical 

structure and the history of the formation of the 

languages is different – Sanskrit scholars analysed 

the language in detail and offered in-depth 

grammatical study, whereas Latin had not 

undergone the same studies.  
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Latin was the language of the Roman Empire, and 

was originally spoken in a region of Italy surrounding 

Rome, called Latium. It was spoken from before 75 

B.C. until as late as the ninth century A.D. 
 

The initial stages of development involved it 

becoming a recognised form of communication, 

which is thought to have taken place between 452 

B.C. and 75 B.C., although Old Latin was spoken 

during this period. As the Romans expanded their 

empire, Latin spread with it and it was eventually 

spoken by a large population across the world, 

especially in Western Europe. In other areas the 

influence of Latin proved minimal despite the 

Romans being the rulers. Vulgar Latin was the name 

for the spoken form of Latin at the time, and 

following the decline of spoken Latin, Modern Latin, 

which was used for works between the fourteenth 

and twentieth centuries, evolved. Latin eventually 

went on to become the mother of the Romance 

languages, including French, Spanish and Italian.  
 

As the discrepancy between spoken and written 

Latin had become rather alarming, the French king 

Charlemagne commissioned Alcuin, the head of a 

cathedral school at York and a native speaker of 

North-Country English, to study Latin – he then 

developed and established a common 

pronunciation for Latin in 781 A.D., and taught it to 

the scholars of Romance languages, who had by 

then begun speaking in vernaculars which were 

very different to written Latin. 
 

Sanskrit is the ancient language which was spoken 

in present-day Pakistan and India. Originally 

thought to be the oldest Indo-European language 

in the world due to the antiquity of its sacred text 

the Rig Veda, it was initially a dialect of Indo-

Iranian, its ancestor and a daughter of Proto-Indo-

European. It was first spoken in the Swat valley and 

Northern Panjab in present-day Pakistan It was 

carried along by its speakers who were the Aryan 

people who came from further North.  

 The language spread across the Indo-Gangetic 

plain and up into the southern Himalayas, and 

marked the arrival of the Aryans in India. During the 

5th century B.C., it was spoken as far as the state of 

Bihar and up to the central area where the river 

Narmada flows through the states of Maharashtra 

and Madhya Pradesh. It was the language in which 

ancient Hindu legends such as the Ramayana and 

Mahabharata were written in. Over the centuries, it 

spread all over Asia, mostly carried by the 

teachings of Buddhism.  
 

Sanskrit was spoken by mostly the highly educated, 

and the majority of people spoke other related 

languages known as Prakrit (“creation” in Sanskrit). 

It evolved from Vedic Sanskrit, and the scholar 

Panini constructed the grammar system in as 

perfect a way as possible, and this was then strictly 

adhered to – it was therefore an artificial 

construction.  

 

 

Table taken from Oxford Introduction to Proto-Indo-

European and the Proto-Indo-European World 
 

Initial  Discovery   
 

These groups came to represent the European 

language groups – the Deus group became the 

Italic languages, the Gott group the Germanic 

languages and the Bog group the Slavic 

languages. Greek was found to be part of the 

Hellenic family. Linguistic congruence between 

members of the same group is overwhelmingly 

obvious, however it is clear that there is a clear 

divergence between the groups themselves – the 

Gott group and the Bog group bear resemblances 

to one another, whilst the Deus group and the 

Theos group bear similarities to the same effect. This 

would suggest that the separation of the Theos and 

Deus groups from one another, and the Gott and 

Bog groups, is more recent than the divergence of 

all four groups from a common ancestor, and that 

perhaps the common ancestor split into two groups 

before going on to form four distinct language 

families. However, linguists were initially perplexed 

as to how to explain the relationship between the 

groups themselves and this was not clear until they 

learned of Sanskrit. 

 

The discovery of the link between Indian and 

European languages must be credited to the initial 

writings and explorations of Jesuit missionaries in 

India in the sixteenth century, who began to identify 

relationships between Sanskrit and the ancient 

tongues of Europe Although Gaston Cœurdoux first 

originated the theory in 1768, it was William Jones 

who popularised the idea that Sanskrit, Latin and 

Ancient Greek displayed many similar features and 

it was likely that they had originated from a 

common source. He gave the following famous 

quote, which is repeatedly cited in references to 

the Sanskrit – Latin link: 

“The Sanscrit language, whatever be its antiquity, is 

of a wonderful structure; more perfect than the 

Greek, more copious than the Latin, and more 

exquisitely refined than either, yet bearing to both 

of them a stronger affinity, both in the roots of verbs 

and the forms of grammar, than could possibly 

have been produced by accident; so strong 

indeed, that no philologer could examine them all 

Deus 

Group 

Gott 

Group 

Bog Group Theos 

Group 

Latin 

deus 

German 

gott 

Russian bog Greek 

theós 

Italian 

dio 

Dutch 

god 

Ukrainian 

bog 

 

Spanish 

dio 

Swedish 

gud  

Polish bog  

French 

dieu 

English 

god 

Czech buh  
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three, without believing them to have sprung from 

some common source, which, perhaps, no longer 

exists; there is a similar reason, though not quite so 

forcible, for supposing that both the Gothic and the 

Celtic, though blended with a very different idiom, 

had the same origin with the Sanscrit; and the old 

Persian might be added to the same family.” 

 

Jones clearly believes that the languages have 

diverged from a language which was originally 

spoken by a smaller population. He also states that 

a language family exists, and that the language 

relation might extend as far as to English, making it 

the largest language family in the world. Jones’ 

remarks went on to create the huge linguistic area 

which has become Proto-Indo-European studies, 

Proto-Indo-European being the name for the 

common origin. Over the years, hundreds of 

languages have come to be included under the 

Indo-European language family. 
 

An important point which J.P. Mallory and D.Q. 

Adams raise in The Oxford Introduction to Proto-

Indo-European and the Proto-Indo-European World 

is that the foundations of Jones’ remarks did not lie 

in the simple “loanwords” which are referred to in 

the introduction (see above) but rather on a 

number of grammatical similarities. This is crucial 

because it is easy for words to be borrowed from 

other languages as the South Indian languages of 

Tamil, Telugu and Kannada have borrowed words 

from Sanskrit but it is much more unlikely that entire 

grammatical theories will be copied or reused. 

 

Grammatical Comparison & 

Analysis  

 

Figure 1 – A table of conjugations for the verb “To 

carry” in Sanskrit, Greek and Latin. 

 

As demonstrated in the table, there is a striking 

similarity between the conjugations across all three 

languages. Whilst they may be intrinsically different 

in that when considered in isolation, bhárāmas 

bears little to no linguistic similarity to phéromen, the 

overall patterns between the languages are of 

much the same natures. In the case of Sanskrit and 

Latin, the similarity is such that they even use the 

same or very similar letters to differentiate between 

the different forms of the singular conjugations.  

 

In Sanskrit, the root is bhṛ whereas in Latin it is ferō. 

When indicating the first person singular, Sanskrit 

uses the vowel i whilst Latin also uses a vowel, ō. For 

the second and third person singular, they both use 

s and t respectively. However, the similarity is most 

apparent in the “we” form of the verb, as Latin uses 

mus whilst Sanskrit uses mas – there is minimal 

difference, and it strikes one that such a 

remarkable similarity cannot be simply a 

coincidence.  
 

It is apparent that where Sanskrit uses the labial 

consonant b, Greek uses ph and Latin uses f. Whilst 

this holds true for the entire conjugation of this verb, 

in order to determine a definitive relationship, this 

must hold true for all instances of bh in Sanskrit. This 

is in accordance with the linguistic theory of sound 

change (i.e. that whenever a language change 

takes place, it will be uniform if a relationship exists). 

If the words for brother are compared, it is found 

that this is phrēter in Greek, bhrātar in Sanskrit and 

frāter in Latin. This proves a definitive relationship 

between these particular sounds as it indicates that 

the word remained the same but the original Proto-

Indo-European sound was replaced by this sound in 

all cases. 
 

In reconstructing the original Proto-Indo-European 

sound, linguists have examined all languages to 

determine whether a sound is a labial, whether it is 

voiced or unvoiced, and whether it is aspirated or 

unaspirated. Whilst in the case of “to carry” all the 

languages indicate a voiced labial but two, all the 

languages except Sanskrit indicate an unaspirated 

one. However, ultimately it is determined that 

Sanskrit maintained the original sound as it still has 

both aspirated and unaspirated bh and b 

respectively, whereas all other languages only 

have the unaspirated b. Furthermore, Mallory states 

that Greek supports this ruling as despite it not 

having bh, it matches Sanskrit’s bh with an 

aspirated ph.  
 

The number of letters which exist in Sanskrit has 

never been a consistent number, and even today 

can vary between 46 and 52. This is in great contrast 

to the Latin number of 26, but can easily be 

explained by Sanskrit’s greater differentiation 

between sounds as shown earlier. As Bopp remarks, 

“Many sounds, which other languages are obliged 

to express by several letters, can be represented by 

single ones in the Sanskrit alphabet.” This is because 

it has separate characters for short and long vowels 

and the diphthongs ai and au, as shown below. 

Latin, meanwhile, only has five vowels with no 

variations. One noticeable difference, and 

surprisingly something that Sanskrit lacks rather than 

its European counterparts, is that it does not 

differentiate between the short sounds of a, e and 

o. Bopp believes that initially this sound existed in 

Sanskrit, but the same sign was used to account for 

all three, a belief echoed by Mallory. As Sanskrit’s a 

answers to all instances of Latin and Greek a, e and 

o, this further confirms the link. 
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Figure 2 – Vowels in Sanskrit 

 

Latin and Sanskrit verbs are both comprised of roots 

– in the traditional Sanskrit dictionary, there are 

10,000 nominal roots in the traditional Sanskrit 

dictionary. These roots are the fundamental part of 

the spoken and written language, and are thus one 

of the most useful indicators of a linguistic 

relationship, as Bopp believed. He claims that most 

Latin, Greek and Sanskrit roots can be found to be 

monosyllabic, although there are some 

discrepancies in Greek. Furthermore, the actual 

sound of the roots themselves is remarkably similar, 

with the root “to go” being ìmas in Sanskrit and imus 

in Latin.  

 

Many other grammatical conventions have been 

maintained across the languages. The concept of 

gender for nouns, which does not exist in English, is 

the same in both Sanskrit and Latin, which have 

three genders – masculine, feminine and neuter.  

This is a concept which has developed gradually in 

the daughter languages (French, Spanish, Italian 

and Hindi), which whether they be Eastern or 

Western, have all lost the neuter gender.   

 

Noun declensions also overlap between the two 

languages – whilst there are five in Latin, arranged 

primarily according to the vowel in which they end, 

there are only four in Sanskrit, as i and u are 

grouped together, as are the long-vowel stems. This 

shows that they must have maintained the same 

grammatical system, as such a structure is absent 

from most other language families. The number of 

cases (see glossary) which the nouns have is also 

slightly different – Sanskrit has eight whilst Latin has 

four. The only case missing from Latin is the 

instrumental case, which is used in Sanskrit to 

identify the agent of an action (e.g. a pen) or an 

accompanying force (e.g. a maid travelling with 

her mistress) amongst other uses. There is no clear 

reason for this change, other than that the Indo-

Aryans may have thought intensely about the 

agents by which an action could be 

accomplished.  

 

In terms of tenses, there is greater variation 

between the two. Sanskrit has six tenses – one for 

the present, three for the past and two for the 

future. The three types of past tense are imperfect, 

perfect and the aorist or indefinite (when you 

cannot exactly say when the event happened). 

The two future tenses are known as the periphrastic 

future – a definite or unfixed future – and the simple 

future – which is not definite or fixed in time. 

Meanwhile, Latin has six tenses too, being present, 

perfect, imperfect, pluperfect, future and future 

perfect. The differences in the use of the tenses – 

with Sanskrit being linked to states of “being” rather 

than definite periods, and with Latin being linked to 

specific actions at specific times, could be due to 

a difference in ideology. Sanskrit has four moods, 

imperative, potential (permission / invitation), 

conditional and benedictive (blessing / success) 

whilst Latin has the indicative, subjunctive 

(possibility / doubt), imperative and infinitive. The 

absence of a mood indicating blessings in Latin 

could also be reliant on their lack of religious culture 

compared to Sanskrit. 

 

It is particularly interesting to note that Sanskrit uses 

a bilabial whilst Latin and Greek both use 

labiodentals. This difference in pronunciation 

reflects why current speakers have very different 

accents when speaking English.  

 

However, James Mallinson of SOAS also stated that 

Sanskrit has a dual form of the noun to express 

nouns with two things or people.  This does not exist 

in Latin – and suggests linguistic diversion – 

however, it is preserved in Ancient Greek in texts 

such as The Iliad. This indicates that it came from 

Proto-Indo-European, but was simply lost in Latin.  

There are also some complicated instances in 

which the linguistic relationships do not quite match 

– for example, as Mallory and Adams point out, 

there are different replacements in Sanskrit for the 

Latin velar c at certain points, and different 

replacements in Latin for the Sanskrit k. This 

indicates irregularities in the relationship, but not to 

the extent that it is doubtable. However, there is still 

considerable doubt as to whether two or three 

velars (see glossary) exist in Proto-Indo-European. 

Latin c (centum) = Skt ś (śatam) 

Latin c (coxa) = Skt k (káksa) 

Latin qu (quod) = Skt k (kád)  

In Sanskrit, word order is free but is governed by the 

system of declensions and also a complex system in 

which words are strung together (sandhi) much like 

that of Dravidian languages. Therefore, the length 

of a word is unlimited and is at the discretion of the 

writer/speaker. In Latin, word length is set and word 

order tends to be subject – object – verb. However, 

the invading Indo-Aryan society may have been 

influenced in changing word order by the existing 

Dravidian society.  

 

Sanskrit also possesses a retroflex sound that does 

not exist in Latin or any of the other Indo-European 

languages other than its daughter languages. An 

anomalous result, it suggests that the relationship 

may not be as simple as we think. However, this is 

often easily explained by the presence of the 

retroflex in Dravidian languages such as Tamil and 

Telugu – these sounds could have simply infiltrated 

Sanskrit and become one of its distinguishing 

features. Alternatively, it could have been 
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borrowed from the language spoken during the 

Harappan period or the Indus Valley Civilisation. 

 

Vocabulary 
 

The shared vocabulary between Sanskrit and Latin 

makes the case even more compelling, as many 

words are clearly derived from a common root. As 

Bopp remarks in Analytical Comparison of the 

Sanskrit, Latin, Greek and Teutonic Languages, 

terms and roots are almost definitive proof of a 

relationship. The most striking thing in the Sanskrit-

Latin case is that words for basic kinship and 

actions, such as the root “to go” and the word for 

“brother” are remarkably similar. 

 

 As the table above shows, words for basic genders 

and family members are extremely similar, with yet 

again some of the corresponding differences we 

saw earlier– i.e. the Sanskrit a replacing the Latin e 

in the word for “family,” and the Sanskrit a replacing 

the Latin o in the word for “house(hold).”  

 

Their vocabulary also reveals elements of their 

culture – there are some common words for 

agriculture such as Latin molō (molere) and Sanskrit 

mr ̥ṇāti, mr̥nati meaning “to grind.” This, coupled 

with the word “to sow,” or Latin serō (serere) and 

Sanskrit sī́ra could signify that the Indo-Aryans 

cannot be exactly the same people as in 

Gimbutas’ Kurgan hypothesis and that they must 

have been agricultural people by the time they 

invaded India. 

 

Figure 3 – Table showing the reconstructed Proto-

Indo-European words for family, alongside their 

Latin (Lat) and Sanskrit (Skt) counterparts. 
 

In conclusion, the linguistic relationship between 

Sanskrit and Latin is very strong and is supported by 

a number of cognates, but far more importantly, a 

string of grammatical similarities, including the 

declensions, cases, their common vocabulary, as 

well as the vowel system. Differences such as word 

order and the lack of subjunctive and lack of 

benedictive moods in Sanskrit and Latin 

respectively are not significant enough to pose any 

doubt in the relationship, and as Jim Mallinson said, 

they are “definitely” related.  

 

How and where did the 

relationship originate and 

evolve?  
Proto-Indo-European – 

Hypotheses & Linguistics  
 

The name given to the “proto-language” which is 

supposedly the origin of the Indo-European  

language family is Proto-Indo-European. It is a 

reconstructed language created by linguists from 

research into the similarities between existing Indo-

European languages including Sanskrit, Modern 

Greek, Latin and Lithuanian, as well as extinct 

languages such as Gothic and Old Irish (Wikipedia). 

Since William Jones’ initial assertion that similarities 

existed between Latin, Sanskrit and Ancient Greek, 

much work has been done by revolutionary linguists 

in the following five centuries to reconstruct the 

language. This includes work done by the German 

linguist August Schleicher to create a fable written 

in Proto-Indo-European, called “The Sheep and the 

Horses,” otherwise known as “Schleicher’s Fable.” 

(Eric A. Powell, archaeology.org) In his article, 

Powell states that there was “considerable 

disagreement” as to whether the fable accurately 

represents Proto-Indo-European, and presents an 

alternative, edited version of the fable as 

interpreted by University of Kentucky linguist 

Andrew Byrd.  

 
This considerable disagreement makes one 

question the reliability of Proto-Indo-European and 

indeed whether it is ever possible to accurately 

reconstruct such a language. As all linguists have 

differing understandings of the languages which 

have sprung from Proto-Indo-European, it is also 

impossible for two individuals to agree on a form of 

the language, especially as the proportions of Indic 

and European sources used may differ (for 

example some linguists may choose to use a 

Sanskrit grammar system with reliance on Latin 

vocabulary, whilst others may reverse the 

mechanism to use a Latin grammar system with a 

greater proportion of Sanskrit vocabulary). The 

origins of the language itself are in fact hotly 

disputed, and there are three main hypotheses as 

to its origin which will also assist us in evaluating its 

reliability as the source of all Indo-European 

languages. These hypotheses are collectively 

referred to as the “Proto-Indo-European Urheimat 

(Homeland) Hypotheses.” These are presented 

below: 
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Kurgan Hypothesis  
 

The main theory proposed by linguists for the origin 

and spread of Indo-European languages and the 

original Proto-Indo-European language is the 

“Kurgan Hypothesis,” also known as the “Pontic 

Steppe Theory.” The word kurgan originates from 

the perceived notion of early Indo-Europeans, who 

used barrows for their burials or kurgan (Mallory & 

Adams, 2006) “in the steppes to the Black and 

Caspian seas in what is now southern Russia and the 

Ukraine.” (Human Journey). The theory was 

propagated by linguist Marija Gimbutas although 

earlier arguments for the same theory had been 

offered by others including Theodore Benfey and 

Otto Schrader. Schrader had believed that all 

languages originated from Europe as the earliest 

traces of existence had supposedly been found 

there. His claims are now thought to be seriously 

outdated.  

 

 

Figure 4 – Map indicating the spread of Proto-Indo-

European. Red section indicates up to 2500 B.C., 

orange section up to 1000 B.C.(Wikipedia) 
 

There is linguistic support for the patriarchy of the 

Proto-Indo-European society, as the word “Peter” in 

Proto-Indo-European represented the father but 

also “the head of the household.” Their religious 

system also focused on a supreme God known as 

“Dyēus ph2ter.” However, there is no conclusive 

evidence that the introduction of this deity 

overruled an existing goddess-centric society. 

Another linguistic argument points out that Proto-

Uralic, a non-Indo-European language, borrows 

some words from Proto-Indo-European including 

the word for hundred – sata. The only explanation 

for this is that they were spoken in close proximity to 

one another, which is supporting Gimbutas’ theory. 

A study in 2015 conducted by the Universitat 

Autònoma de Barcelona proved that the lineage 

of Corded Ware culture (a European 

archaeological era during the Neolithic period) 

people in Germany matched that of the Yamna 

people (3500 – 2500 B.C.), suggesting a mass 

migration which somewhat corresponds to that of 

the Kurgans. However, the research is inconclusive 

and requires further investigation. 

 

Contradictions 
 

Whilst some of the evidence is extremely 

persuasive, there are highly flawed elements of 

Gimbutas’ argument. For example, she borrows 

some of her arguments from earlier linguists such as 

Schrader, who have now been strongly disproven 

This suggests that her arguments might be 

intrinsically unreliable.  

 

Gimbutas fails to account for several animals which 

obviously existed in the Proto-Indo-European world 

due to their presence in all the daughter 

languages. The main criticism of Gimbutas’ theory 

is that she looks at archaeological evidence and 

then attempts to draw linguistic conclusions, 

excessively simplifying historical events and making 

great conclusions based on scanty evidence. 

According to Krell, this suggests that she has chosen 

specific linguistic evidence to support her 

argument and then created an image of Proto-

Indo-European society based on this, rather than 

examining all available evidence – thus the 

reliability of her argument is questionable. 

 

There is also uncertainty surrounding the exact 

timeline of the domestication of horses. Although 

scientific evidence seems to conclude that they 

were domesticated around 6,000 years ago, 

Renfrew, the pioneer of the other major theory, 

maintains that mounted warriors did not appear 

until 1,000 B.C. and thus Gimbutas’ theory is 

impossible. J.P. Mallory also argues that linguistic 

evidence points to Proto-Indo-Europeans using 

horses in paired draught (a kind of chariot) which 

would not have been possible until the spoke and 

wheel had been invented – this is usually dated to 

circa 2500 B.C., and thus Gimbutas’ Kurgans could 

not have used chariots. This is further supported by 

the findings of Katrin Krell, who claims that the 

reconstruction of Proto-Indo-European proves that 

the Kurgans were not merely pastoralists but also 

had agricultural elements to their lives. here is also 

uncertainty surrounding the exact timeline of the 

domestication of horses.  

 

Although scientific evidence seems to conclude 

that they were domesticated around 6,000 years 

ago, Renfrew, the pioneer of the other major 

theory, maintains that mounted warriors did not 

appear until 1,000 B.C. and thus Gimbutas’ theory is 

impossible. J.P. Mallory also argues that linguistic 

evidence points to Proto-Indo-Europeans using 

horses in paired draught (a kind of chariot) which 

would not have been possible until the spoke and 

wheel had been invented – this is usually dated to 

circa 2500 B.C., and thus Gimbutas’ Kurgans could 

not have used chariots. This is further supported by 

the findings of Katrin Krell, who claims that the 

reconstruction of Proto-Indo-European proves that 

the Kurgans were not merely pastoralists but also 

had agricultural elements to their lives.  
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Anatol ian Hypothesis  
 

 

 

 

 

Figure 5 – showing the proposed spread of the 

Anatolians, in two different branches – Thessalio–

Danubian and Mediterranean (Wikipedia) 
 

As this is much less widely accepted, and is highly 

criticised, it will not be necessary to evaluate the 

Anatolian hypothesis in as great depth as the 

Kurgan hypothesis. However, it is vital in 

understanding why there are disagreements 

between linguists as to how Proto-Indo-European 

was born and as to whether it existed, and is thus a 

key part of evaluating the Sanskrit-Latin 

relationship.  

 

The Anatolian Hypothesis or “Wave of Advance” 

theory was first proposed by Colin Renfrew in 1987.  

He suggested that the “Indo-Europeanization of 

Europe” was a peaceful process which originated 

in Anatolia or what is now the Asian part of Turkey. 

He claims this occurred between 8000 and 9500 

years ago, thus predating the Kurgan hypothesis.  

Renfrew used archaeological evidence to 

reinforce his claims. He suggested that the demic 

diffusion, i.e. migratory shift, across Europe of the 

Anatolians occurred due to the spread of farming. 

One group supposedly spread “into Greece, Italy, 

Sicily, Corsica, the Mediterranean coast of France, 

Spain and Portugal,” (Pereltsvaig, 2012) whilst the 

other group migrated along river valleys, namely 

the Rhine and the Danube, into Central and 

Northern Europe.  

 

Renfrew dismissed the mass migrations which 

Gimbutas had alluded to, and instead believed 

that demic diffusion was far more believable, with 

farmers gradually replacing hunter-gatherer 

populations as they spread. He believed that mass 

migrations were unrealistic, having taken this view 

owing to archaeological exaggerations regarding 

the role of mass migration in the 20th century.  

 

The main evidence which supports Renfrew’s 

theory is a 2003 study by scientists Gray and 

Atkinson, who analysed a matrix of “87 languages 

with 2,449 lexical items” and discovered that the 

period of divergence was between approximately 

7,800 and 9,800 years ago. This would mean that 

Gimbutas’ theory was proved incorrect, as she 

dated it to approximately 6,000 years ago.  

 

The linguistic criticism of Renfrew’s theory is very 

strong – whilst Gimbutas’ theory is often ridiculed for 

giving linguistic explanations to archaeological 

events, Renfrew appears to have made the same 

mistake. He tries to give an explanation to the 

phenomenon of the spread of agriculture, but 

ignores the basic linguistic vocabulary of Proto-

Indo-European, which points to a time period 

between 4,500 B.C. and 2,500 B.C. For example, 

there are several words in Proto-Indo-European 

such as the word for “axle” – aks in Proto-Indo-

European, axis in Latin, and áksa in Sanskrit, as well 

as “wheel” – keklo in Proto-Indo-European, kolo in 

Old Church Slavonic, kyklo in Greek and cakra in 

Sanskrit, which all originate from the much later 

Late Neolithic period (this is obvious as items such 

as the wheel did not exist in the period which 

Renfrew proposed for the origin of Proto-Indo-

European).  

 

The Gray-Atkinson model, whilst distinct from 

Renfrew’s findings, has been picked apart by Lewis 

and Pereltsvaig in The Indo-European Controversy 

(2015), as the mathematicians have been unable 

to distinguish the cognates in languages – which do 

point to linguistic relationships – from the loanwords, 

which do not indicate a relationship. Thus the 

language families they depict are inaccurate and 

mislead present-day linguists, rendering the 

linguistic support for the Anatolian hypothesis 

somewhat unreliable. 

 

However, this also contradicts Gimbutas’ theory 

that it was 6,000 years ago – as this would not have 

allowed for the use of the wheel or the chariot, both 

of which are present in the Proto-Indo-European 

language. In contradiction to this criticism, 

however, it must be stated that Proto-Indo-

European is reconstructed and is thus not 

necessarily an accurate depiction of the existing 

culture – “wheel” and “axle” could easily simply 

have been borrowed across languages.  

 

Pereltsvaig and Lewis also believe that it is naïve to 

believe that farming was the sole cause of the 

spread of Proto-Indo-European, especially as the 

entire human history has been tainted by violence. 

They believe that the absence of violence or 

conquest in Renfrew’s theory is the likely reason that 

the theory has spread.  

 

The Out of India Theory 
 

As mentioned in the literary review (page 5), there 

is a theory which hypotheses that the source of all 

Indo-European, and potentially all languages, is 

Sanskrit. This would mean that Proto-Indo-European 

never existed, or that it existed but originated from 

India. This theory has thus far received very little 



WOODARD JOURNAL        ISSUE 1, DECEMBER 2016 

 

 27 

linguistic recognition and is generally dismissed, but 

is worth discussing as it will reveal more about the 

relationship between Sanskrit and the ancient 

languages, something which is neglected in all the 

Proto-Indo-European Urheimat hypotheses, which 

merely assume a spread to India but do not explain 

this detail clearly.  

 

The Out of India theory contradicts the theory of 

Aryan invasions outlined in the theories of 

Gimbutas, Renfrew and even Alinei, but was the 

predominant theory in existence until around 1820. 

In recent years, it has been pushed forward in a 

spirit of Hindutva ideology (a form of Hindu 

nationalism). Koenraad Elst, the main proponent of 

the theory, argues that genetic evidence cannot 

be used to prove that Sanskrit spread to India, and 

that it was brought by Europeans – instead, he 

argues that there is a great deal of genetic 

evidence available for an “Indo-European invasion 

from the East,” but gives no evidence of this, 

making the reliability of his theory questionable. 

   

Most supporters of the theory use evidence from 

the Rig Veda, a collection of Vedic Sanskrit hymns 

and the oldest surviving historical and religious 

material of Hinduism, which provides a great deal 

of information with regard to the civilisation of the 

time, as well as ancient civilisations. The Rig Veda 

dates back to a period circa 1700 – 1100 B.C. 

However, it does not contain any explicit reference 

to a migration from India to the West, which is the 

reason it has traditionally been refuted by linguists. 

  

A reported existence of an ancient river referred to 

as the “Sarasvati” in the Rig Veda, along which the 

Indus Valley Civilisation flourished is used to support 

the theory, as the Sarasvati is referred to as “a 

mighty flowing river” but it is later known to have 

dried up in the desert. However, archaeological 

evidence in the form of LANDSAT photos is 

rumoured to have dated this drying up to 1900 B.C. 

or earlier, meaning that the Rig Veda (or parts of it) 

is of this period or earlier. The Sarasvati, having been 

thought of as mythical for years, is now commonly 

identified with the Ghaggar-Hakra river, which flows 

in the northern states of India and through Pakistan. 

Michael Danino provides linguistic evidence for the 

link, as an Eastern tributary of the Ghaggar-Hakra is 

reportedly known as the Sarsuti, which is a Hindi 

derivative of Sarasvati. Although currently 

accepted by most Indians, the claim has been 

refuted by others who insist the Sarasvati 

corresponds to the Afghan river the Helmand, 

which has historically been identified as the 

“Harakhwati” in the ancient Iranian text the Avesta. 

Historians, geologists and linguists flit back and forth 

between the two rivers, claiming that the volume of 

the Ghaggar-Hakra River does not match that of 

the Sarasvati, whilst the Helmand does not flow into 

the ocean as specified in the Rig Veda.  

 

If proven to be the Helmand, the Sarasvati would 

indicate that Indo-Aryans came from the West, 

passing through Afghanistan. Its identification as 

the Ghaggar-Hakra does not enable us to draw 

any definitive conclusions, as we do not know 

whether the Rig Veda was written by the pre-Indo-

Aryans or the Indo-Aryans themselves. It is thought 

that the drying up of the Sarasvati could have 

resulted in the end of the Indus Valley Civilisation, 

rather than the entrance of the Indo-Aryans, but 

definitive dates are needed to draw this 

conclusion.  

 

The Rig Veda word for God, “Dyaus,” is linguistically 

highly similar to that of Gimbutas’ Kurgan society – 

however, it is not clear which emerged first. 

The overwhelming lack of evidence for an actual 

movement of people from India to the West is by 

far the most limiting factor of the Out of India 

argument, as it means that no evidence of the 

spread of language is available. An overreliance 

on the Rig Veda to provide evidence for the theory 

is also counter-active, as it compromises the 

accuracy of the argument, especially as it was 

passed down without any written form for centuries, 

thus limiting its accuracy. The findings of horse 

bones and the like actually proves very little, as only 

0.13% of findings were horse bones, and were found 

in the mature Indus Civilisation periodat which point 

Indo-Aryans could have already arrived, bringing 

horses with them as Gimbutas suggests. 

 

Furthermore, the lack of an actual formulated 

theory depicting how the Indians were able to 

spread their language across Europe, along with 

the lack of evidence for the same, limits the theory 

– although it could be argued that Gimbutas’ 

theory also faces the same flaw.  

 

Increased knowledge of the origins of the Sarasvati 

river would enable us to assign a location to the 

ancient Vedic civilisation, thus giving us a greater 

knowledge of whether the settlement was a result 

of the arrival of Indo-Aryans or an initially existing 

civilisation which descended from the Harappan 

period. Although linguistic similarities with the 

Avesta are promising, they do not provide enough 

evidence to be conclusive. 

 

The theory of Indo-Aryan invasion is also supported 

by the idea that “light-skinned nomads” arrived in 

India, as many of the inhabitants of Northern India, 

especially in the Punjab area where the Ghaggar-

Hakra flows, are notably light-skinned, in 

comparison to the much darker Dravidian (Tamil, 

Telugu, Kannada) language speakers of the South, 

who are outside the Indo-European language 

family.  

 

The absence of retroflex sounds (see section 1.3) to 

the west of India, and even in Iran, which shared 

the Indo-Iranian language with Sanskrit, is almost 

definitive proof that the Out of India theory is 
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invalid. If Sanskrit truly were the original language, 

then surely there would be some form of its most 

defining characteristic present in languages such 

as French, Spanish and Italian? As this is not the 

case, the Out of India theory must be rejected. 

 

Did Proto-Indo-European 

actually exist? 
 

As stated earlier, a crucial mistake that Gimbutas 

makes is assuming that all “Kurgan” people spoke 

one language, rather than speaking a range of 

different but similar dialects or languages. For 

example, even in present-day India, there are so 

many variations of languages, with numerous 

languages being spoken in the north including 

Bhojpuri and Rajasthani despite Hindi being the 

dominant language. This is repeated in Europe, with 

Catalan and Bavarian both existing as variations of 

Spanish and German respectively. Thus, why were 

Proto-Indo-Europeans any different?  

 

There is no written record of the language but the 

linguistic similarities are so strong that it might be 

foolish to assume it did not exist. Perhaps it is also 

fanciful to imagine that a single group of people 

had a language so influential that they managed 

to spread it over such a vast area as to cover the 

majority of Europe and India. This would render Elst’s 

theory even more redundant than that of 

Gimbutas, as Elst is suggesting that all languages 

originated from Sanskrit rather than a more ancient, 

now extinct language. This is used as one of the 

main contradictions to the Kurgan hypothesis, as 

Human Journey points out – is it really possible that 

the Kurgan people invaded entire continents when 

small cities were yet to be created? 

 

Out of all the theories which have been considered 

and discussed in this chapter, it is obvious that the 

Paleolithic Continuity Theory (see appendix) holds 

the least significance due to the sheer lack of 

evidence. This is supported by the claims of linguists 

including Pereltsvaig.  

 

At present, there is not enough evidence available 

for the Out of India theory to be plausible. There is 

an overwhelming lack of evidence for a migration 

from India to the West, and this limitation is further 

hampered by the tendencies of supporting authors 

to use excessively critical terminology which limits 

the professionalism and accuracy of their work. As 

with the Sarasvati theory, even proponents of the 

theory cannot agree on any points (e.g. whether 

the river is located in India or Afghanistan) and thus 

further research is needed in order to come to any 

conclusions. 

 

The decision therefore remains between Gimbutas’ 

Kurgan hypothesis and Renfrew’s Anatolian 

hypothesis. Of the two, Gimbutas’ theory (albeit 

with Krell’s revisions) seems more plausible. 

However, I would propose the idea that perhaps 

the Anatolians were merely pastoralists, and thus 

originated from an area surrounding Anatolia but 

had no common vocabulary with Indo-Europeans 

for agriculture. Alternatively, they could have 

spread their language to Europe and then 

remained in Europe until Gimbutas’ proposed 

Kurgan migration. However, like Pereltsvaig, I agree 

that the Kurgan hypothesis is currently the most 

plausible.  

 

This means that there is a definitive relationship 

between the origins of Sanskrit and Latin, and that 

Proto-Indo-European existed, although I do not 

believe Proto-Indo-European existed as a single 

language which spread to all other surrounding 

areas, as most linguists suggest. This seems 

impossible given the nature of language, and thus 

I think initial communication slowly evolved from a 

group of similar sounding languages. It is obvious 

that Sanskrit and Latin share a common origin, 

which is in the Steppes area. 

 

Jeevan Ravindran,  

Saint Olave’s Grammar School 
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The international response 

to the Rwandan genocide 
 

 
 

Before the Genocide 
Rwanda and Colonial  Germany 
 

In 1884 the Berlin conference which regulated 

European colonisation and trade in Africa declared 

that Rwanda would be under German influence 

and control. This would mark the first time that a 

westerner of any nationality would enter and 

explore Rwanda. In Rwanda they found a system of 

government in place very similar to that of feudal 

Britain with a strict hierarchy in place. At the top of 

the system was the King, from there the community 

was set up into hills, each with a minister. The system 

left the minority Tutsi in charge over the majority 

(roughly 75% Hutu population.) When the Germans 

took over this system they largely left it in place 

choosing to support the Tutsis.  

 

It was considered that the Tutsi were more 

European, due to their position in society and the 

supposed stereotypical look of a Tutsi and thus 

could be trusted more. The Germans cut off the 

Hutus from any involvement in government, but this 

would only lead to the creation and enforcement 

of a system that led to the resentment of Tutsis by 

Hutus. Of course Germany broke no laws during the 

colonisation of Rwanda as there were none. They 

had been given it in the most legitimate form 

possible through a conference at which the 

European powers met. Once in Rwanda they were 

the law and thus could not break it.  
 

Rwanda and Colonial Belgium 
 

The Germans were in charge of Rwanda until the 

First World War at which point the Belgians took 

over. In similar vein to they chose to maintain the 

status quo and keep the Tutsis in charge. They went 

further than the Germans had done and were more 

direct in the colonial rule of Rwanda. They 

centralised the power of government away from 

the hills and made many wide ranging 

infrastructure improvements in areas such as 

agriculture and education.  

 

A big step forward was made in 1935 when identity 

cards were introduced to Rwanda that designated 

the population into four different groups; Hutu, Tutsi, 

Twa and Naturalised. Whereas before the open 

criteria for fitting into these two groups meant that 

rich Hutus could convert to Tutsi, this was now not 

the case. Instead the cards meant that the Belgians 

could perpetuate a system where the Tutsis were in 

charge. This involved a system where the majority 

of catholic schools discriminated against Hutus and 

many of the administrative jobs were given to the 

Tutsis.  

 

The Belgium system was one that saw the Hutus 

have to do communal labour such as toil the fields, 

as well as look after their own land while their Tutsi 

superiors looked on. The Belgians distorted the 

relationship between Tutsis and Hutus. Where there 

was once intermarriage and cordial relations it was 

replaced with an atmosphere of superiority found 

amongst the Tutsis. Again this is typical of a colonial 

power and it has been reported that there was a 

‘we will whip you if you don’t whip them attitude.’  

Following social changes between the 

Francophone speakers and Flemish speakers in 

Belgium there was a greater mood for democratic 

equality. This would also be projected towards its 

colonies. With Flemish priests often siding with the 

Hutus it encouraged groups to fight back against 

the Tutsi dominated society. This was also in line with 

the mood for increased democracy around the 

world, so the Belgians scheduled elections.  

 

However, ethnic tensions sparked when Tutsi 

activists attacked a popular Hutu political activist. 

Rumours that he had been killed spread around 

Rwanda and soon Hutus were attacking Tutsis and 

burning houses. This was the first time there had 

been recorded violence between the two 

ethnicities. This was all watched over by the Belgian 

Colonel Logiest, who was there to supervise the 

troubles. Logiest felt that this was an important 

social moment for the Rwandans but he was 

heavily biased towards the Hutus. His troops chose 

not to intervene and instead watched on as houses 

burnt. Then in early 1967 Logiest removed the Tutsis 

from power and in their place put Hutu Chiefs. 

When an election was held (supervised by Hutus) 

unsurprisingly they won a 92% victory. Systematic 

violence occurred and many Tutsis fled, many lost 

their homes including the former King. In 1961 it was 

then reported by the UN that the ‘revolution’ as 

Logiest called it, had replaced ‘one type of 

oppressive regime with another.’ Yet little was done 

and the Belgians didn’t care. Rwanda was granted 

independence in 1962. 

 

French protection of the Hutu 

Government 
 

Skip forward to October 1st 1990 and the Rwanda 

Patriotic Force (RPF) invaded Rwanda. This group 

was comprised of numerous exiled Tutsis - including 

the current President Paul Kagame. They invaded a 

northern region in an area of national park. 
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Surprisingly they posed a substantial threat to the 

existing Hutu regime led by Juvenal Habyarimana. 

However, what stopped them was not the Forces 

Arméeis Rwandaises (FAR) but the very well 

equipped French army. Despite a military 

agreement in place that said no French troops 

could fight in Rwanda, this had come about due to 

the close relationship between Habyarimana and 

the French President Mitterrand and his arms dealer 

son. Huge shipments of armaments were shipped to 

Rwanda throughout the early 1990’s and even 

during the genocide.  

 

Furthermore, French troops served as auxiliaries 

running many of the behind the scenes operations 

for the Rwandans. Even at the UN, Rwanda was 

protected by the French. This can be seen when 

the United States ambassador suggested the 

government got rid of the identity cards and the 

French ambassador vetoed the idea. Of course 

other than breaking their own military agreement, 

the French had broken no International Laws. They 

were of course protecting a government from an 

invading army. However, it is more distressing that 

the arms that flooded into Rwanda were most 

probably used for the slaughter of Tutsis. 

Furthermore, the French were comfortable with a 

government that allowed the massacre of Tutsis as 

retaliatory attacks to take place. The French 

stopped very quickly and efficiently the RPF who 

could have pushed the government to negotiating 

table. 

 

Four years later on August 4, 1993 the Arusha peace 

accords were signed, bringing an end to the war 

between the RPF and FAR. Part of this agreement 

was that a UN peacekeeping force which would 

have the UN assistance mission for Rwanda put in 

place with immediate effect to see that the accord 

was maintained by both sides. As a UN 

peacekeeping force it had a mandate: 

‘(a) To contribute to the security of the city of Kigali 

inter alia within a weapons-secure area established 

by the parties in and around the city;  

(b) To monitor observance of the cease-fire 

agreement, which calls for the establishment of 

cantonment and assembly zones and the 

demarcation of the new demilitarized zone and 

other demilitarisation procedures;  

(c) To monitor the security situation during the final 

period of the transitional government’s mandate, 

leading up to the elections; 

(d) To assist with mine clearance, primarily through 

training programmes; 

(e) To investigate at the request of the parties or on 

its own initiative instances of alleged non-

compliance with the provisions of the Arusha 

Peace Agreement relating to the integration of the 

armed forces, and pursue any such instances with 

the parties responsible and report thereon as 

appropriate to the Secretary-General; 

(f) To monitor the process of repatriation of 

Rwandese refugees and resettlement of displaced 

persons to verify that it is carried out in a safe and 

orderly manner;  

(g) To assist in the coordination of humanitarian 

assistance activities in conjunction with relief 

operations;  

(h) To investigate and report on incidents regarding 

the activities of the gendarmerie and police.’ 

 

This mandate could have ultimately set the 

peacekeeping mission up to fail, even though the 

Arusha peace accords were meant to bring the 

two sides together again and set up a new 

government. Given the history of atrocities in 

Rwanda, it can be argued that it was unwise to 

exclude the use of preventative force. Furthermore, 

given the obvious discomfort coming from those in 

the Habayarimana government and the fact that 

the RPF were very obviously untrusting of the 

accord, the UN should have been in a better 

position. However, it can be argued that it was 

fortunate that any sort of mission took place at all 

when put in the context of history. The Americans 

were making intervention very hard due to the 

perceived failures of their previous missions in Haiti 

and Somalia especially considering the fact that 

American troops were lost in Somalia on the hunt 

for a warlord.  

 

Finally, it is worth mentioning one key event that 

occurred a few months before the genocide and 

was an important marker that the genocide was 

going to take place. On January 11th, 1994 the UN 

received a cable from Lieutenant - General 

Dallaire, the Commander of UNAMIR, saying that 

an informant had come forward with information 

from within the Interhamwe. As the leader of a cell 

of Interhamwe, the informant had been told to 

have the group compile a list of the Tutsis in the 

local area. He also described the Interhamwe’s 

training at army camps and the efficiency that had 

been built up, the figure of 1,000 Tutsis killed in 

twenty minutes was listed. He also offered to show 

UNAMIR where one of four caches holding AK-47s 

were located in Kigali.  

 

Finally, he detailed how it was the plan of the 

Interhamwe to antagonise the Belgian troops and 

kill a small group so that the Belgians would 

withdraw their soldiers from the UN mission. They 

were well aware that the Belgians were the 

strongest element of the mission. When Dallaire 

cabled the UN he expected a response that would 

allow him to raid the weapons cache, instead he 

was told that it was not allowed under the mandate 

of the UN mission and that he should, for 

transparency’s sake, inform President 

Habyarimana. Because of this the Genocidaires 

were able to redistribute their arms and Dallaire was 

unable to highlight the violation of the Arusha 

accord and ultimately prevent the genocide. 

However, in the defence of the UN, there are 

several issues to be considered.  
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First of all, under the UN mandate, the force was in 

Rwanda ‘to contribute to the security of the city of 

Kigali inter alia within a weapons-secure area 

established by both parties.’ As a result any 

activities such as weapons raids had to be done in 

line with the Police. The plotters got away with it due 

to their close links to the police. Furthermore, 

missions such as these would have left the soldiers 

of UNAMIR open to attack because of their lack of 

equipment. The risks of the missions to infiltrate the 

weapons caches meant that it was unpopular with 

the high ranking U.N officials, having had similar 

experiences in Somalia. 

 

The international community is not only to blame for 

allowing the Genocide to happen, but also for 

setting up the ‘machinery’ that meant the 

Genocide became possible. German and Belgian 

colonisation created a sharp rift between Tutsis and 

Hutus and then allowed smaller atrocities and mass 

killings to occur, under the guise of a revolution. 

Then France, protected and sheltered the 

Habayarimana government, stopping the rebels 

from overrunning the government FAR.  Finally 

when UNAMIR was set up, its mandate meant that 

it was not within the means of the mission to stop 

any large scale violence. However, none of these 

decisions were illegal. Under colonisation the 

Germans and Belgians could do whatever they 

liked, the French can argue that they were merely 

protecting an ally from an invading force and the 

UN can argue that they were showing concern, 

considering how badly previous missions had gone 

and what the general mood for peacekeeping was 

at the time this went ahead. 

 

During the Genocide 

UNAMIR 
 

During the Genocide, the international community 

was very slow to respond. Even the troops within 

Rwanda focused on trying to maintain the Arusha 

peace accords and protect lives by sticking to the 

rules of their mandate (outlined in the previous 

section.) This would become apparent when on the 

7th of April 1994, 10 Belgian peacekeepers were 

killed protecting the moderate Hutu Prime minister 

Agathe Uwiliyingimana. The initial aim of the group 

had been to escort the Prime Minister to the 

headquarters of Radio Rwanda. However, the 

nature of the mission changed once it became 

apparent that the radio station was under the 

control of the Presidential Guard (troops loyal to the 

Hutu government.) Stuck in her home, the Prime 

Minister was killed. However, the fate of the Belgian 

troops would be far worse. Their guns were taken, 

and they were taken to Camp Kigali where they 

were tortured and finally killed. They had been told 

not to defend themselves for fear of breaking their 

mandate. 

This muddled approach can be mainly attributed 

to the UN mandate. UNAMIR was using a Chapter 

VI mandate that would not allow them to intervene 

with force even in situations to save lives. However, 

at the outbreak of the genocide (before the deaths 

of the Belgians) there had been discussion at the 

UN between the Belgian ambassador and Kofi 

Annan (the Under Secretary General for 

Peacekeeping) for a possible change in the 

mandate. A number of factors limited this, Annan 

also raised the issue that an increase in the number 

of troops would be required alongside a change in 

the mandate. When a statement was later 

released about the deaths of the Belgian soldiers, 

there was no movement towards an emergency 

being declared. Instead decisions to increase the 

mandate were delayed until the secretary general 

was back from a trip to Europe. It would be two 

weeks before he finally presented a written 

recommendation for the new mandate. 

 

The murder of the Belgians would lead to serious 

consequences to the whole peacekeeping 

mission. The effects of failure in Somalia would 

come into play here as well. On April the 21st, a 

monumental shift in attitude towards the 

peacekeeping mission in Rwanda would occur. 

Instead of updating and improving the mandate as 

many had hoped, the UN actually decreased the 

size of the peacekeeping force. The number of 

troops would be cut from 2,500 to 270. This can 

partly be attributed to fears that were felt by 

Belgium, who advocated for the withdrawal of 

troops, given the experience of American troops in 

Mogadishu.  

 

In fact, the Belgians appealed to the Americans for 

help in demanding a full UN exit from the conflict. 

They did not want to experience the public 

backlash from allowing their troops to be killed. A 

domino effect was created whereby many of the 

troops provided were withdrawn for similar reasons 

to the Belgian troops. A skeleton force of 250 would 

be left to do the impossible, that is to protect the UN 

compounds which sheltered so many from the 

crowds outside waiting to kill them, and to inspire 

peace between the two warring sides and the 

perpetrators of the genocide and the victims. 

However, they were successful to some degree, it 

did not take large numbers of UN troops to stop the 

attackers, as can be seen by the protection of 

10,000 Rwandans at the Amohoro stadium 

throughout the Genocide. 
 

United States of America 
 

The Americans also suffered from the Mogadishu 

effect, so much so that the administration actually 

informed their officials that they should stop and not 

use the word genocide when talking about the 

events in Rwanda. This was in direct contradiction 

to the UN where the word was widely being used, 

and was for two reasons; first of all to avoid putting 

the government into a difficult legal position. Under 

the genocide convention, had the government 
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admitted that a genocide as taking place they 

would have legally been required to put a stop to 

it in a more convincing manner. They would have 

had to investigate the events and then punish those 

involved. Instead the government took an 

incredibly liberal stance and believed that the 

convention did not require them to actually 

become involved and take action. Secondly there 

was concern over the public’s response to the 

genocide, with many government officials worrying 

that by referring to the events as a genocide they 

would have to send and dispatch troops. Instead 

the government opted to say that ‘acts of 

genocide had occurred.’ Whether the American 

people would demand an effort to be made is also 

questionable. One senator reported that she had 

had more calls over the effect of the genocide on 

gorillas than on people. The apathy of the 

American public for Rwanda was widespread and 

contributed to the issue not being treated as a 

genocide.  

 

The so called ‘Pentagon chop’ was the process by 

which all ideas for intervening in the Genocide 

were considered in the USA. Ideas for both soft and 

hard interventions were blocked, including, the 

idea of stopping Radio Milles Collines, The Racist 

propaganda promoting Rwandan radio station. 

Three ideas were put forward; they could destroy 

the antennae; emit counter broadcasts or jam the 

radio. All these ideas were brushed aside by the 

Pentagon, jamming was illegal, ineffective and 

expensive but it would also contradict America’s 

strong support of Free speech. This is a perfect 

example of American policy throughout the 

genocide.  

 

There was never going to be any boots on the 

ground, so they would run through soft intervention 

ideas, which would fall flat and nothing would 

happen. This can be attributed to the lack of 

leadership throughout the crisis. No one stepped up 

to provide political leadership and so those who 

were strongly against certain ideas would shape 

the policy. Lieutenant General Wesley Clark, 

Director, Strategic Plans and Policy, on the staff of 

the Joint Chiefs of Staff, said that ‘the Pentagon is 

always going to want to be the last to intervene… it 

is up to the civilians to tell us they want to do 

something and we’ll figure out how to do it.’ 

However, with a lack of leadership over the issue, 

Pentagon objections would never be overcome. 

 

However, it is important to appreciate that any 

effective reaction would have been difficult for any 

nation including America. This can be attributed to 

a few different factors. First of all it is worth 

considering how much each nation knew about 

the genocide. As discussed before, most of the 

information coming out of Rwanda was not an 

area of interest for most nations. America had only 

one intelligence officer in the area and this person 

also had to pay attention to two other countries. 

Secondly, press was sparse in the country 

considering that very early on in the genocide the 

majority of journalists were evacuated. And finally 

there was a certain ‘city bias’ with information that 

came from the UN. They were trapped in the city 

due to the numerous checkpoints throughout the 

city and thus were unaware of the killings of the 

Tutsis. This is important considering that the majority 

of the Tutsis lived in the countryside. This meant that 

in many regards, those in the position of power 

knew only as much as the press did. Thus perhaps it 

was not until two weeks into the genocide that 

there was tangible evidence of genocide and by 

then half of the people that were killed had already 

been killed. 

 

The French and Operation Turquoise 
 

Perhaps the worst response to the genocide was 

the one provided by the French under the name of 

Operation Turquoise. On the 19th of June 1994 the 

French made it clear to the UN that they wanted to 

intervene in Rwanda and create a safe zone in the 

west. And thus Operation Turquoise took place 

where 3000 troops entered Rwanda and set up safe 

zones that covered around 20% of all of Rwanda. It 

is prudent to remember the support for the 

government that the French had shown during the 

initial invasion of the RPF. However, it should be 

noted that popularity for the mission came from a 

public that largely sympathised with the Tutsi 

population that was being killed. It was only in the 

military that there was talk of supporting the Hutus. 

This intervention was to be a force completely 

outside of the control of UNAMIR and was French 

led: 

 

‘to maintain a presence pending the arrival of the 

expanded UNAMIR… The objectives assigned to 

that force would be the same ones assigned to 

UNAMIR by the Security Council, i.e. contributing to 

the security and protection of displaced persons, 

refugees and civilians in danger in Rwanda, by 

means including the establishment and 

maintenance, where possible, of safe humanitarian 

areas.’ 

 

The intention of Operation Turquoise can also be 

debated. It is fair to say that the French took the 

view that this was a civil war and not a genocide 

and thus they had to take the side of their longtime 

allies in the government, to the point that the 

evacuation of French nationals from Rwanda were 

actually accompanied by the shipment of arms 

and advisers for the FAR. Five more arms shipments 

were made from France to Rwanda in May and 

June. This was coordinated from the French 

embassy by a retired officer who was still in the pay 

of the French. Furthermore, it took a while for the 

French to actually start to take part in missions that 

actively evacuated those at risk from massacre. 

Instead they set up bases, and it was only once the 
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French troops realised the full extent of the 

massacres that had taken place, that they lost 

sympathy for the Hutu forces. The reasons behind 

the lack of rescue missions can be attributed to a a 

general shortage of troops, as well as a lack of 

commitment due to the Hutu bias explained earlier 

and the fear of Tutsi rebels. Often instead of 

rescuing Tutsis, they would promise to return in a few 

days as they did not have the transportation that 

was needed to return the Tutsis to safety. On their 

return the Tutsi groups had often already been 

killed. 

 

One consequence was an increase in acts of 

genocide. Whereas arguably the genocide had 

been winding down before the announcement 

that the French troops would create the safe zone, 

the announcement reversed this, as the Hutus 

became buoyed by the news that their former 

allies, France, were returning to help them and the 

massacres increased. When the Genocide was 

taking place, the main form of propaganda came 

across the radio. The radio station moved from 

Kigali into the Safe zone and thus the 

encouragement of the Genocide went ahead 

unabated.  

 

The result of the French intervention suspiciously 

favoured the Hutus perpetrating the Genocide. 

Throughout the previous six weeks of the genocide, 

the RPF had been making steady progress invading 

the east of Rwanda. Widely accepted as a force 

that was limiting and stopping the genocide, it 

caused great upset when the safe zone was set up 

in the east of Rwanda in the Hutu government 

controlled land. As a result, the safety of the Hutus 

was prioritised rather than that of the Tutsis. Many of 

the most notorious perpetrators of the genocide 

were able to escape through these zones and find 

refuge in neighbouring countries. In fact, the Hutu 

regime would encourage people to seek refuge, 

driving them eastwards by spreading stories about 

horrific crimes committed by the RPF. This meant 

that a steady flow of people were fleeing and this 

would result in the Great Lakes Refugee crisis where 

over two million Rwandans fled to neighbouring 

countries. Within the safe zone atrocities, still 

occurred as road blocks were set up and any Tutsi 

who had survived could still be killed. The same also 

happened to those Hutus who were without an 

identity card. 

 

Operation Turquoise also weakened the ability of 

the main UN mission to operate and created 

tensions between the two parties as described in 

chapter 11 of ‘We wish to inform you that tomorrow 

we will be killed with our families’. One of the main 

criticisers of the French mission was from UNAMIR 

commander Romeo Dallaire. UNAMIR was still 

operating under their Chapter VI mandate, 

whereas the French were on a Chapter VII 

mandate the key difference being the 

authorisation of forceful interventions to resolve 

disputes and maintain peace or security. There 

would also be a lot of backlash against UNAMIR 

because of the French, forcing Dallaire to withdraw 

French speaking troops and in some cases even 

having to act as a negotiator between the French 

UN force and the RPF. 

 

The legality of Operation Turquoise is in no real 

doubt, having received a mandate from the UN, 

and the French merely executed what this 

mandate allowed. However, there were signs that 

the French were willing to go into Rwanda without 

an official mandate from the UN, as troops were 

amassed on the border of Rwanda the day before 

they were given permission to invade. But it can 

also be argued that by setting up the zone, they 

were meeting more of the requirements from the 

Genocide Convention, thus doing more than other 

nations. However, the side effects of their 

intervention are also clear, facilitating the 

continuation of the Genocide through passive 

resistance to the Hutus who were flooding into the 

safe zone. The same can be argued for the radio 

station that was moved to Gisenyi - this would 

continue to encourage the genocide outside of 

the zone. 

 

However, while criticism of the French under 

Operation Turquoise is easy due to the fact that 

they obviously failed to stop the genocide 

completely and often allowed it to continue, it 

should be highlighted that they did save the lives of 

Rwandans. The official number picked up from 

people evacuated in the zone stands at 3500, 

including 1000 orphans and 600 religious officials. 

While this number is small, the presence of 

foreigners meant that large groups of Tutsis and 

Hutu moderates were also saved. Finally, Operation 

Turquoise also enabled the return of humanitarian 

aid to the area, another important step in winding 

down the genocide.  

 

In conclusion, the response of the International 

community during the genocide was weak. The 

failings started with the UN peacekeeping mission, 

they were severely restricted by their mandate 

which did not allow for the use of force. And as 

soon as there were casualties a mass withdrawal of 

western troops occurred, leaving a small skeleton 

force that was arguably the opposite of what was 

needed. The U.S further restricted any intervention 

following the disastrous events in Mogadishu, the 

extent they went to avoid legally having to involve 

themselves can be seen in the way that the 

government refused to even use the word 

genocide so as to avoid the obligations of the 

Genocide Convention. Perhaps the criticism of the 

U.S can be mitigated slightly by the lack of 

information that was available to the Americans 

considering that they had one intelligence office 

for three countries, and the extent of the genocide 

outside of the area that they had access to was 

never truly understood or reported.  
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Finally, Operation Turquoise further allowed the 

Genocide to go on. This can be attributed to the 

French being former allies of the Hutu Government, 

as such the Genocidaires worked in the safe zone 

away from the reaches of the RPF. It also made the 

work of the original UNAMIR harder, by creating 

resentment against French speakers and tension 

between the RPF and the French. However, it 

should also be mentioned that the French did save 

lives, not a large amount, but some nonetheless. It 

also enabled humanitarian aid to return to the 

area.  

 

After the Genocide 

The Incident of Kibeho  
 

The reaction of the Aid Agencies was a source of 

much frustration for the UN. While any action within 

the country was unpopular with third party 

agencies, they were more than willing to set up 

camps outside of the country. However, the 

passiveness of the aid agencies in dealing with the 

Refugee camps would create a sense of frustration 

throughout the new Rwandan government. They 

were eventually all closed, except for the camp at 

Kibeho. The largest camp with around 80,000-

100,000 people was controlled by the UN and 

Médecins Sans Frontières. The new Tutsi 

government wanted the people back in the 

villages, because the camps were still run under the 

structure found in the Genocide. But they also 

wanted life to return to normality after the 

genocide so that the country could move on. Many 

feared what would happen to them should they 

return to their towns, but the very genocidaires who 

had committed the crimes scared others into 

staying. This created a problem for both the UN and 

the Rwandan government. 

 

The Rwandan government were the ones to act first 

and on the 17th of April 1995 it was declared that 

they would be clearing out the camps. So at 3am 

on the 18th of April troops surrounded the camp 

and shots were fired into the air scaring the 

occupants of the camp. This meant that the 

occupants of the camp, 150,000 thousand strong 

were pushed onto a mountain plateau the size of 

three American football fields. Linda Polman author 

of ‘We did nothing’ describes the scene as: 

‘There is no room to sit down on the plateau. The 

refugees stand pressed together, on top of each 

other’s possessions straddling the bodies of old 

people and children who are too tired to stay on 

their feet.’ 

 

This situation would last for five days, with 

government troops offering no support. Random 

shootings would occur, and genocidaires would 

attack people with machetes so as to instil fear 

within those amongst the crowd. The RPF troops 

also refused to allow aid to those on the mountain 

and in the end only allowed a small amount of 

water. The situation was brought to an end when 

government forces started firing indiscriminately 

into the crowd, causing a stampede and the 

deaths of roughly 4000 people (according to 

UNAMIR predictions) While the MSF did try to help 

alongside the small contingent of the UN who were 

stationed there, very little could be done. The UN 

were heavily criticised for their passive role in the 

incident from both sides including the Rwandan 

government. They were criticised for only stationing 

250 men at the plateau and one of the UN captains 

had to be smuggled out of the country for fear of 

his life as he was accused of crimes against 

Rwanda after estimating the number of dead. 

 

The International Criminal Tribunal for 

Rwanda 
 

The International Criminal Tribunal for Rwanda was 

set up in November 1994 by the UN Security Council 

after the genocide to deal with the genocidaires 

from Rwanda. The tribunal had jurisdiction to deal 

with genocide, crimes against humanity and war 

crimes. Now largely regarded as a failure, the U.N 

faced many issues in setting up the court. Most 

disappointingly, the court was underfunded and 

understaffed leading to delays in investigations 

right from the start. Kim Maynard a member of the 

United States Office of Disaster Assistance Team 

highlighted the difference between funding for aid 

agencies and human rights investigation.  

 

"Compared to what the international community 

will spend on the refugees and the relief effort -- 

probably a billion dollars -- what is needed for the 

human rights investigation is pretty cheap.” 

 

 The lack of funding was also accentuated by a 

lack of support in terms of infrastructure and legal 

requirements. An article in the New York Times 

further highlighted how the Tribunal lacked basic 

equipment and people necessary to run the court 

effectively. This highlights an issue with the court in 

that it relied on, like the U.N mission itself, the 

goodwill of countries to fund it and provide it with 

supplies. It also explains the slow speed with which 

the court moved to provide justice for the victims 

even after the first steps had been taken in setting 

the court up. But this would not be the only issue 

that the Tribunal faced throughout the years, there 

would be repeated claims of corruption and 

mismanagement. 

 

The Refugee Crisis 
 

The courts staying closed perpetuated the problem 

of the refugee camps and the longer they took to 

start up, the longer the camps stayed open. This 

can be attributed to the fear the Hutu population 

of the refugee camps had of returning home and 

what might await them. This fear was stoked by the 

remnants of the former Hutu government who, as 
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mentioned before, managed to hold onto power 

through violence and bullying. Without a clear 

system through which they should be punished, the 

bulk of the refugees would not return home. And it 

is here that the courts faced another issue. There 

was a stark difference between the treatment of 

suspects in the International court and those who 

would face trial at home in Rwanda. The UN had 

deemed it fit that the trials for those who planned 

the genocide should be carried out outside of 

Rwanda by international judges, lawyers and 

prosecutors. On the other hand, those who had 

actually participated in the killings were locked up 

in overcrowded prisons in Rwanda and went 

before Rwandan judges. Often the planners were 

treated much better and arguably faced a better 

justice system than those in Rwanda, where around 

80% of the people who made up the justice system 

had been killed.  

 

This tension is indicative of the growing mistrust 

between the new Rwandan government and the 

U.N. Tensions arose over the International Tribunal 

for Rwanda as the government believed that they 

had the right to put the biggest suspects on trial 

where they also were able to inflict the death 

penalty, something that the International tribunal 

had chosen not to do. Furthermore, it was 

commonly believed that the international 

community had no right to only involve itself in the 

crisis after all the violence had been committed, 

and that refusing them the right to prosecute the 

leaders of the genocide was a condemnation of 

the new government itself. In many respects this is 

one of the better decisions made by the 

International community. While it is true that the low 

level genocidaires suffered worst conditions than 

those at the higher level, the justice system in 

Rwanda was weak due to the exiled, dead or 

imprisoned judges. By putting them before an 

internationally reputable legal system at least they 

were shown to be doing something decisive, no 

matter how late.  

 

Conclusion  
 

In conclusion, post genocide the response of the 

International Community arguably improved, while 

the incident at Kibeho was arguably a disaster the 

blame cannot be blamed on the UN. Instead it was 

perpetuated by the new government. Where the 

International community did falter was in the 

Tribunal, the court arguably failed the Rwandans 

further creating tension between the surviving 

Rwandans and the International Community, this 

was through its lack of funding and understaffing 

combined with corruption. While it did have some 

successes, including the first guilty plea on a charge 

of genocide one the whole it only angered the 

Rwandan government. Finally, the survivors, both 

Hutus and Tutsis, were failed by Aid agencies who 

allowed the structure of the Hutu government to 

continue to spread fear in a relatively safe place 

where they were free from harassment as a result 

the camps stayed open longer than they should 

have done. 

 

In conclusion, the International response to the 

genocide was certainly lacking in places, often 

plagued by underfunding and a lack of care this 

reflected in any help that Rwanda received. Many 

western countries feared the commitment of an 

intervention and the danger it put their troops in. As 

a result the skeleton force that was left was made 

up of troops that weren’t suitable for the task . This 

also explains the extremely limiting mandate which 

ensured that they could not use the force that was 

arguably required to stop the genocide. 

Considering that it was the colonial powers of 

Germany and Belgium that instilled and set in stone 

the Hutu and Tutsi divide, the refusal and the work 

put in to getting involved should be looked at 

shamefully.  

 

Wherever the community did work to limit the 

Genocide the response was disappointing and 

further lacking. Operation Turquoise which should 

have helped the victims only worked to protect 

those that committed the crimes and following on 

from this the Tribunal, while justifiable in the way that 

it protected the legal process, only helped to anger 

the new government and create a dual system 

where those that had organised the Genocide 

were treated better than those on lower levels. 

However, there are areas where the international 

community did work, there is no doubt that the help 

of aid agencies was needed for the refugees who 

had to flee Rwanda. And for wounds to start 

healing, proper justice did need to at least appear 

to be served and this is what the International 

Criminal Tribunal for Rwanda offered. However, the 

areas where they did perform what was expected 

of them the execution was poor, whether that be 

protection of the real criminals by the aid agencies, 

or underfunding for the criminal court. As a result, it 

has to be said that the response of the international 

community was lacking rather than pragmatic. 

 

Andrew Ma, 

Saint Olave’s Grammar School 
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Is it possible to 

ascertain whether 

the Irish famine of 

1845-52 was an act 

of genocide on the 

part of the British 

government? 
 

 

 
 

The period known as the Great Famine in Ireland 

(1845-1852) was a historical watershed, witnessing 

at least two million émigrés and the death of over 

one million people due to starvation, disease and a 

dearth of effective relief policies. Put into 

perspective, the Irish Famine, which took the lives of 

nearly one-eighth of the Irish population, led to a 

proportionally greater loss of human life than the 

majority of modern-day famines. These facts are 

undisputed; however, an ongoing historiographical 

debate exists in the realm of academic publishing, 

with little middle ground, as to who and what was 

accountable, bearing in mind that Ireland was 

neighbour to and was then, under the Act of Union 

of 1800, the responsibility of the world’s most 

advanced economic power and wealthiest nation. 

‘Nationalist’ historians, on the one hand, tend to 

level the charge of genocide unapologetically 

towards British policy makers of the time for their 

failure to take timely and adequate measures to 

avert a catastrophe.  

 

Those who harbour ‘revisionist’ inclinations, on the 

other hand, acknowledge the misguided policies 

enacted during the Famine, but rebut the charge 

of genocide. This report seeks to establish whether 

there is merit in the nationalist, anti-revisionist 

interpretation, and whether the Famine can indeed 

be classified a “genocide”. As well as challenging 

the two schools of thought, this report looks to 

offering an “objective” interpretation of the 

Famine, whilst acknowledging the limitations and 

polarised nature of the academic research 

available.  

 

UN Convention on the Prevention and 

Punishment of the Crime of Genocide 
 

In order to assess whether the British government’s 

actions or inactions constituted an act of 

genocide, evidence needs to be equated with the 

definition of genocide as set out in Article II of the 

Genocide Convention, which stipulates that 

“genocide means any of the following acts 

committed with the intent to destroy, in whole or in 

part, a national, ethnical, racial or religious group 

as such:   

 

a) Killing members of the group;  

b) Causing serious bodily or mental harm to 

members of the group;  

c) Deliberately inflicting on the group conditions of 

life calculated to bring about its physical 

destruction in whole or in part;  

d) Imposing measures intended to prevent births 

within the group;  

e) Forcibly transferring children of the group to 

another group. 

I refer in particular to the notion of “intent”, which is 

implied in any worthwhile definition of genocide. In 

order for the death of a large group of people to 

be deemed “genocide”, evidence of intent by 

way of engineering, or capitalisation on an 

approach likely to result in mass death, must be 

present according to internationally enshrined 

standards. Although it is generally accepted that 

the British government upheld discriminatory and 

anti-Irish legislation during the Famine period, 

whether the Famine itself evolved out of intent or 

explicit action on the part of the British government 

to depopulate the Irish people is the matter in 

question.  

 

Prelude to the Famine: potato 

dependency 
 

In 1845, as many as 4.7 million people out of a total 

population of 8.5 million relied on the potato as the 

primary food source in their diet. Of these 4.7 million, 

some 3.3 million had a diet depending exclusively 

on the potato. "The Irish people," according to 

Woodham-Smith, "did not regard wheat, oats and 

barley as food. They were grown to pay the rent 

and paying the rent was the first necessity of life in 

Ireland". The sad irony of exporting food from a 

starving country often raises the question of why 

Irish tenants opted for exportation over 

consumption of the grain and other foodstuffs they 

cultivated; the answer is that Irish tenants had no 

other alternative. Exploited under the land system, 

peasants were forced to pay extortionate rents in 

return for small plots of land. In order to pay the 

rents, tenants had to export huge quantities of the 

marketable grain they were able to grow. The need 

to pay rent, together with the lack of any incentive 

to improve their land due to no compensation for 
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doing so, drove tenants to depend on the potato 

crop as their means of subsistence, in turn making 

Irish tenants vulnerable to devastation and extreme 

poverty when the crop eventually failed.  
 

Land system  
 

Pre-Famine Ireland can thus be defined by two 

features, both of which made the land system 

essential to the well-being of the Irish people. The 

first was a dependence on agriculture; the other 

was rapid population growth. During the course of 

the seventeenth century, England confiscated in 

excess of three million acres of land, laying the 

foundations for the land-tenure and middleman 

systems that came to characterise the eighteenth 

and nineteenth centuries. Indeed, by 1845, well 

over 90 percent of the land was owned by English 

landlords. Under the middleman system, a single 

Englishman whose residence was in Ireland, known 

as the middleman, rented the land that had been 

procured by the English at a fixed rate, and then 

sublet the property to Irish peasants.  

 

According to Woodham-Smith, "this 'middleman 

system' produced misery”, however, as the landlord 

“rid himself of responsibility and assured himself of a 

regular income” while “tenants were handed over 

to exploitation." Indeed, due to the sub-division of 

estates, whilst increasing the rent annually as part 

of a practice known as rack-renting, the average 

tenant farmer had no option but to live at 

subsistence level on less than ten acres. 

Alternatively, under the land-tenure system, Irish 

peasants could rent small tracts of land from 

absentee landlords, typically using the ‘Rundale’ 

system of periodic land redistribution among 

peasant families.  

 

The land system introduced was therefore, 

according to Eversley, “a method of government, 

a badge of conquest, and a means of holding in 

subjection of the common people."  

Exacerbated by rapid population growth, Ireland in 

the years prior to the Famine was a densely 

populated country, overburdened by the size of 

human stock, reliant on its land for survival. With a 

monoculture based upon the potato, what was 

needed in order to prevent an inevitable 

catastrophe was a sustained endeavour at 

restructuring the land system, a humane scheme of 

assisted emigration, the development of fisheries, 

and the construction of Irish infrastructure such as 

roads, bridges, harbours and canals. Inquiries into 

the condition of Ireland throughout the nineteenth 

century emphasised this reality, and the facts were 

well known in Westminster.  

 

However, as many contemporary observers 

agreed, “Ireland instead went on the back burner” 

for much of the pre-Famine decade. Had the 

aforementioned efforts been made prior to or 

indeed during the Famine, then perhaps the scale 

of the disaster would not have been quite as 

calamitous. 

 

Relief efforts   
 

Critics of the approach of British policy-makers 

during the Famine often castigate them for their 

inaction. Compared to the measures undertaken 

by Peel’s successor, Lord John Russell, however, 

historian F. S. L. Lyons portrays the immediate 

response of Peel’s government to the partial potato 

failure of 1845 as “prompt and relatively 

successful”. Indeed, a case can be marshalled in 

favour of this view. After reports of the condition of 

Ireland in October 1845, Peel established a Relief 

Commission to administer aid and oversee food 

depots, and, without the consultation of his cabinet 

colleagues, oversaw the clandestine purchase of 

over £100,000 worth of Indian corn, a substitute for 

the potato, for distribution to the starving in 

November of the same year.  

 

The official importation of Indian corn in successive 

months is said to have amounted to approximately 

20,000 tonnes, a “quantity said to be sufficient”, 

and enough to feed 490,000 persons for three 

months. Indeed, the importation of Indian corn did 

serve to keep prices down by selling corn below the 

market value, and therefore Peel’s attempts at 

Famine relief succeeded in this regard. Moreover, 

excess mortality did not occur between 1845 and 

early 1846 at all. As such, the food distributed by the 

government prompted “an extraordinary 

outpouring of popular gratitude”. However, it must 

also be acknowledged that an estimated £3.5 

million worth of potatoes had been lost to blight in 

the first year of the Famine, and there is no question 

of only £100,000 worth of corn restoring this quantity.  

 

The scope of ‘government interference’ and 

importation of grain was, as Sir Randolph Routh of 

the Relief Commission described, “only a mouthful”. 

Although Peel certainly did not forsake his 

obligation to Ireland, it could well be argued that 

relief efforts, on the whole, were insufficient to meet 

the level of demand.  

 

Peel, however, did not stop there. In perhaps the 

defining moment of his career, Peel demonstrated 

a remarkable willingness to defy the economic 

orthodoxy of the time, noting in his memoirs that,  

The remedy [to suffering] is the removal of all 

impediments to the import of all kinds of human 

food.  

 

The ‘impediments’ Peel observed were the Corn 

Laws of 1815, conceived in the interests of 

landowners and designed to protect agriculture by 

placing high import tariffs on foodstuffs. In essence, 

artificially high prices for corn could be sustained, 

with the effects felt most acutely by the labouring 

classes. In spite of fierce resistance from many 
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within his own Tory party, Peel eventually 

succeeded in his endeavours to repeal the Corn 

Laws, demonstrating a commitment to Famine 

relief that, as Irish nationalist historian Tim Pat 

Coogan acknowledges, absolves Peel therefore 

“of much of the guilt of the charge” that can be 

“levelled at the Whig followers of Adam Smith” and 

other such economic theorists. However, whilst Peel 

himself was an ambassador for repeal, the Repeal 

of the Corn Laws was passed not by votes from the 

Tories, but from the Whigs, in the ratio of two to one, 

complicating matters of economic interests and 

political ideology further. Nevertheless, although 

repeal was to signal the immediate end of Peel’s 

tenure as Prime Minister, the Repeal of the Corn 

Laws was a defeat for the landed interest. 

Consequently, it cannot be deduced either from 

repeal or the relief measures undertaken by the 

Peel administration that the Tory government had a 

desire to depopulate the Irish, and therefore the 

charge of genocide by nationalist historians does 

not hold.  

 

New administration  
 

However, Peel’s government fell in 1846, to be 

replaced by a more doctrinaire Whig 

administration in which relief was scaled back 

considerably. Despite 90 percent of the potato 

crop in Ireland failing for a second year, Lord John 

Russell’s new cabinet immediately moved to limit 

the amount of government food depots in Western 

Ireland in order satisfy private merchants and grain 

producers, and also to end the importation of 

Indian corn, leaving prices of food to be 

determined by the forces of supply and demand. 

Lord Russell’s attitude to the Irish Famine was clear:  

“It must be thoroughly understood that we cannot 

feed the people . . . We can at best keep down 

prices where there is no regular market and prevent 

established dealers from raising prices much 

beyond the fair price with ordinary profits.” 

 

Unlike Peel, whose pragmatic approach 

guaranteed that food was available to feed those 

in dire need, Russell was a hard-line adherent of 

laissez-faire. As opposed to food for famine victims, 

employment was encouraged in the belief that the 

cost of Irish relief work should be internalised and 

paid for by the Irish themselves through local and 

often uncollectable taxes. Workhouses were 

established where, in return for physically 

demanding labour, famine-stricken peasants 

(many of whom too weak to perform such projects 

in the first place) were paid starvation wages, set at 

subsistence level, to pay for food. In spite of this 

basic reality, Trevelyan, civil servant and chief 

architect of the system, vowed that wages be paid 

not by the hour, but rather in proportion to the 

amount and quality of work performed.  

 

Inevitably, this meant that the poorest and the 

weakest – those most in need of food – were paid 

the least. “Too many”, Donnelly writes, “earned too 

little to enable them to ward off starvation and 

disease.” Likewise, the scheme failed to recognise 

that the number of people suffering from the 

effects of the famine was too great for public-works 

to be effectual and to feed all of those in need. 

According to nationalists, public works meant de 

facto “extermination through labour”.   

 

Soup Kitchens 
 

In eventual recognition of the failings of the public 

works scheme, however, those responsible for 

famine relief resolved reluctantly to abandon the 

programme at the beginning of 1847 in favour of a 

new relief measure based on the entitlement to 

free food in a number of specially founded soup 

kitchens. Under the Temporary Relief Act or ‘soup 

kitchen act’, as it is often known, 1,850 soup 

kitchens were founded by June 1847 in each of the 

electoral divisions, sponsored by local relief 

committees and groups such as Quakers, and in 

that year as many as three million people received 

daily rations of food.  

 

Going very much against the principle of laissez-

faire and the belief that the provision of gratuitous 

aid was ideologically flawed and costly, the 

scheme was viewed only as a short-term measure 

until such time as lasting changes to the existing 

Poor Law could be implemented. For all its 

shortcomings, and while it lasted, Donnelly speaks 

for many historians when he rates the scheme as 

“more than a qualified success”. As one relief 

worker noted, “However easy it may be to find 

fault, it is not so easy to feed more than three 

millions of souls.” Though supply did not meet the 

overwhelming demand for food, and whilst 

offerings should have been more generous, the Act 

oversaw the most effective of all measures taken by 

the government to confront starvation and disease 

between 1846 and 1851. The Act also exhibited the 

capacity of the state to act; it was not, therefore, 

inevitable that the government should opt in favour 

of inaction.  

  

However, as the third consecutive season of famine 

arrived in the late summer of 1847, the short-term 

food relief through soup kitchens was terminated 

and the workhouse-based poor law system under 

the Irish Poor Law Extension Act of June 1847 

became the primary source of relief. This 

undoubtedly contributed to the deaths that 

continued to occur in the winters of 1847-48 and 

1848-49, especially given that conditions within the 

workhouses were fever-ridden and wholly 

inadequate, with an average weekly rate of 

mortality per thousand inmates at 25 in April 1847.  
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The most “controversial and callous aspect” of the 

Act, however, was the so-called ‘Gregory clause’, 

which stipulated that any occupier of more than a 

quarter of an acre of land would be deprived of 

relief either inside or outside of the workhouse. In 

effect, this law became the mechanism through 

which unscrupulous landlords could clear their 

property of small tenants and unwanted cottiers. It 

also compelled smallholders to “surrender” their 

land or else face starvation.  

 

The Act was, according to many Whigs, “a 

necessity if Ireland was to benefit from the years of 

Famine”, and was carried by a vote of 119 to just 9 

MPs. When alerted to the danger of destroying the 

class of small farmers in Ireland, William Gregory, 

Conservative MP for the City of Dublin and whose 

name the clause is eponymous with, replied that he 

did not “see of what use such small farmers could 

possibly be”. The Act thus ushered in a gradual end 

to British aid altogether, with the British government 

declaring that the Famine had ended in 1847, 

despite the fact that widespread suffering 

persisted.  

 

Rhetoric such as that adopted by Gregory and the 

denial of suffering by the British government 

therefore adds to the arsenal of the nationalist 

cause that charges the British with genocide with 

intent.  

 

Landlords and mass evictions: “Irish property must 

support Irish poverty”  

 

 “The landlords are prevented from aiding or 

tolerating poor tenants”, announced Galway 

proprietor Lord Clanricarde in 1848. “They are 

compelled to hunt out all such, to save their 

property from the £4 clause”.  

 

As part of the Poor Law Extension Act, very much in 

the theme of laissez-faire, the obligation to provide 

relief and aid was shifted away from the British 

treasury and placed squarely on the shoulders of 

Irish landlords and their tenants. The Famine, 

according to many British politicians and officials, in 

particular Charles Trevelyan, was in large part the 

fault of landlords and their reluctance to provide 

effective leadership. Self-sufficiency, therefore, was 

Ireland’s only hope of improvement. However, 

landlords, many of whom were already heavily in 

debt and facing bankruptcy, receiving little to no 

rents from their starving tenants, were not in a 

position to pay all of the rates of their tenants on 

smallholdings of land valued at less than £4 per 

annum or indeed raise an estimated £10 million in 

tax revenue to provide for Ireland’s paupers, as the 

Poor Law stipulated.  

 

For many landlords, as declared by Lord Sligo in 

Mayo and Lucius O’Brien in County Clare, evictions 

had become a financial necessity. To absolve 

themselves of the latest tax burden, landlords 

evicted tenants at an alarming rate, with the formal 

dispossession of some 250,000 persons from 1849 to 

1854 alone.  

 

However, accounts of individual estates indicate 

that lower rents and higher outlays did not trouble 

landlords to the extent that revisionists suggest. As 

Donnelly stresses, the average gap between rents 

owed and received on eight Cork estates between 

1845 and 1853 was only 16 percent. Even in the 

worst-afflicted regions, poor rate expenses 

comprised only a small proportion of rents due. For 

many landlords, therefore, social dislocation served 

as an ample opportunity to evict unwanted tenants 

and repurpose the land to make it more profitable. 

Between 1845 and 1850, some 500,000 tenants 

were forcibly cleared from their holdings by 

middlemen or bailiffs, with resistance often 

quashed by crowbar brigades. It was, as advised 

by Lord Broughman in a speech on March 23rd, 

1846 in the House of Lords, the “landlord's right to 

do as he pleases”. Often the tenant’s cottage 

would be burned and levelled, with over 200,000 

small holdings destroyed during the Famine years.  

 

The British government’s affirmation of the 

“absolute rights of landlords” to evict farmers and 

their families was therefore, according to Clark, “a 

process as close to ‘ethnic cleansing’ as any Balkan 

war ever enacted”, and was, according to Gray, 

“the most significant aspect of Russell’s failure”.  

 

Ideological resistance: economic, racial and 

religious ideals  

 

An adherence to the economic doctrine of laissez-

faire, which postulated that government 

interference in the free market movement of trade 

should be kept to a minimum, was among the 

foremost factors in influencing the government’s 

legislature and decision-making during the Famine 

period.  

 

Such ideology led to perhaps the most tragic 

aspect of the Famine: while millions starved, food 

exports from Ireland continued unrestrained, with 

Ireland remaining a net-exporter of food. In 1847 

alone, nearly four thousand ships exported 

foodstuffs out of Ireland. Between 1846 to 1850, 

more than 3 million live animals were exported to 

feed British markets. According to these figures, it 

would appear beyond a reasonable doubt that 

therein existed enough food in Ireland to prevent 

mass starvation. However, in his work The Use of the 

Potato Crop in Pre-famine Ireland, Bourke affirms 

that the “deficiency aising from the loss of the 

potato crop” could not have been met by the 

“simple expedient of prohibiting the export of grain 

from Ireland”. 

 

Indeed, the food gap engendered by the loss of 

the potato was on an unprecedented scale, and it 

is unlikely that a retention of all other foodstuffs 
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would have prevented starvation. What is more, 

grain exports were considerably less than they had 

been pre-Famine. Indeed, during Black ’47, 

according to Bourke, 146,000 tonnes of grain were 

exported, as opposed to an average of 472,000 

tonnes annually in the three years from 1843 to 

1845. It is therefore inaccurate to cite continuing 

grain exports as the sole reason for starvation, albeit 

exports certainly should have been scaled back 

considerably.   

As with the economic doctrine of laissez-faire, 

many nationalist writers associate the idea of 

English providentialism with genocide against the 

Irish people. Indeed, according to Coogan, the 

ideological foundations of the Famine were a 

“straightforward anti-Catholic prejudice”. It would 

not be inaccurate to say that wide sections of the 

British press, including The Times, the most influential 

newspaper of the day, and prominent British 

politicians, resorted to providentialist interpretations 

of the Famine, espousing that the wiping out of the 

Irish potato crop was somehow the direct 

intervention of God: a punishment for alleged Irish 

‘moral deficiency’ of character and His plan to 

modernise Irish society.  

 

Trevelyan, for instance, responsible for the 

administration of government relief and proponent 

of laissez-faire, observed that "the judgement of 

God sent the calamity to teach the Irish a lesson". 

Such racist and sectarian perceptions of the Irish 

were commonplace among the English governing 

class, and largely mirrored the reigning Whig 

economic and social opinion, resulting in the 

justification for limited government relief policies 

and the authorisation of mass evictions by 

landlords. Trevelyan, among other moralists – those 

of the belief that Irish problems stemmed from 

defects in the Irish character – believed 

unashamedly that a dependence on others was a 

defining feature of the Irish national character. 

Underpinning ideological beliefs was therefore, 

according to many nationalists, racism, which 

shows intent to destroy a “national, ethnical, racial 

group”.  

 

Even in the early years of the Famine, in September 

of 1846, the Times reported that: 

 

“They have come amongst us, but they have 

carried back neither our habits nor our sympathies, 

neither our love of cleanliness nor our love of 

comfort, neither our economy nor our prudence. Is 

this distinctive character capable of subjugation or 

change?” 

 

Through implication that the Irish people were 

reprehensible because they had failed to Anglicise 

themselves, the British press employed 

racial discrimination as self-justification, projecting 

the blame for Irish suffering onto the Irish 

themselves. Punch magazine, too, engaged in this 

practice, frequently printing dehumanising 

cartoons portraying the Irish as apes. Indeed, the 

influence of the media proved to be one of the 

most significant factors influencing the public 

opinion of the period, and there is no doubt that 

individuals such as Trevelyan deployed it for their 

own political advantage.    

 

However, although many nationalists cite 

Providentialism, moralism and racism as indicators 

of genocidal intent, this isn’t necessarily the case. A 

conviction that the Famine was, as commented by 

Trevelyan in 1848, “the direct stroke of an all-wise 

Providence”, coupled with free-market 

fundamentalism, explains the sluggishness and 

inadequacy of British relief measures, and certainly 

indicts the British with responsibility by way of 

omission and neglect. However, the government 

did not actively pursue practices which would 

suggest “intent to destroy”, and therefore the 

charge of genocide cannot be applied. Instead, 

ideological fixations led to misguided policies with 

tragic consequences.  

 

Conclusion  
 

It is difficult to rebut the indictment made by an 

English observer in the latter years of the Famine, 

that amidst “an abundance of cheap food… very 

many have been done to death by pure tyranny”. 

In the public memory of the Famine, no idea is as 

deeply held as the notion that during the course of 

the Famine period, enough food was produced to 

feed Ireland’s starving people; however, all the 

while Ireland starved, most of this food was 

exported to Britain in order for tenant producers to 

avoid the ruin of eviction.  

 

It is also difficult to disprove the conscious decision 

of key British ministers to pursue moral, economic 

and political objectives at the price of human life 

and misery. Failure to stop or even delay the 

evictions by landlords, instead insisting upon their 

“absolute rights”, lends itself to enshrining the idea 

of a state-endorsed genocide; so, too, did patent 

racism and Providentialism, which made it 

acceptable to embrace non-interventionism in the 

eyes of many of the British elite. However, the 

interpretation of the Famine should be placed 

beyond the discord between nationalism and 

revisionism.  

 

Although much of the evidence pertaining to the 

British government is tinged with bias, particularly 

due to the Famine’s permeation of folk memory, 

having weighed the vast array of resources it is 

possible to ascertain that a state-sponsored 

genocide it was not. Instead, the British 

government, particularly following 1846, was 

afflicted with a remarkable inability to foresee 

consequences and exercised a dogmatic refusal 

to acknowledge policy failings, much of which 
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arose from faith in the economic doctrine of laissez-

faire.  

 

Assured in their stereotypical views of the reckless 

and lazy “Irish character”, and blind to the fact that 

rural subsistence economies cannot be relied upon 

to perform like England’s more developed 

agricultural system overnight, the Famine was 

therefore the result of an ideology unfavourable to 

saving lives and preventing mass poverty. It would, 

however, be misleading and an exaggeration to 

say that the British government wished to see the 

“destruction in whole or part” the Irish as a race.  

Nevertheless, although the government’s pattern 

of wilful negligence ultimately does not fall within 

the strictest definition of genocide, this does not 

make their inaction, bigotry, and short-sightedness 

any less shameful.  

 

Danielle Herrington, 

The Sir Robert Woodard Academy 
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To what extent has 

politics become 

dominated by a 

professional breed of 

"insiders"? What are 

the causes of this 

and has it had an 

effect on politics? 
 

 

 
 
 

The Labour Leadership election of 2015 may well 

have been the moment at which historians looking 

back decide that the use of the term “Westminster 

bubble” hit peak use, with at least two candidates 

who were running on an anti status quo position. It 

may also be the case that the election is the 

moment at which the “Westminster bubble” itself 

hits its peak. All four candidates that ran in this 

election were people who have devoted their 

whole lives to the political process. Even the 

candidate that was viewed as the outsider before 

going on to win the contest, Jeremy Corbyn, has 

spent his life being involved in the political process, 

first being a Union organiser before being elected 

as an MP. The other three candidates were more 

conventional members of the political elite; all 

served as special advisers (SpAds) before being 

elected into safe Labour seats.  

 

It was the journalist Henry Fairlie who was believed 

to have coined the term “The Establishment” when 

he stated that “By the 'Establishment' I do not mean 

only the centres of official power—though they are 

certainly part of it—but rather the whole matrix of 

official and social relations within which power is 

exercised.” Now over 60 years later the term 

‘Establishment’ has evolved and taken on a new 

meaning. Within the political sphere it is what Peter 

Oborne calls the “The political class” that has in the 

opening years of the 21st Century come to 

dominate public life.  

 

The landslide election of 1997, which resulted in a 

massive majority for Tony Blair’s Labour Party, can 
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be looked upon as perhaps the birth of the new 

elite. It was following this election that the ‘insiders’ 

that now dominate our political sphere learnt their 

trade. Prior to this election, a small cabal of people 

had taken over a party and completely 

overhauled it, both in the way it carried out the 

business of winning elections and its policies. The 

product of this change was more of a “new party” 

than a “new generation.” The Labour Party of the 

early Blair era represented the epitome of the 

political elite’s way of life.  

 

What is an ‘insider’? 
 

There are many terms that are used to describe 

‘insiders’. Some call them ‘professional politicians’ 

whilst others call them the ‘political class’ and 

George Osborne is often quoted as saying that he 

and other ‘insiders’ are members of the “guild”. For 

the purposes of this project I will settle on the use of 

‘insider’. 

 

But what exactly defines the term “insider”?  An 

insider is someone who on the whole has served in 

several unelected positions of influence and power 

in Westminster, for example working for a think tank 

or advising senior elected politicians. Following this 

unelected spell they tend to go on to sit for safe 

party seats in the House of Commons. Often these 

seats will not be where they are from but due to 

their positions of influence within their parties they 

will have been able to ‘parachute into them’. An 

example of this is Ed Miliband who despite residing 

in London for the majority of his life could be 

selected for the very safe Labour seat of Doncaster 

North due to his job advising Gordon Brown.  

 

Another key trait of ‘insiders’ is their education. Not 

all of them attended fee-paying schools but there 

is still an element of this. The educational element 

which unites most ‘insiders’ is the tendency to have 

attended Oxford and not only to have attended 

the same university but also to have studied the 

same course. A large proportion of ‘insiders’ studied 

‘PPE’ at Oxford, a few attended Cambridge and a 

few did something other than ‘PPE’. But for the most 

part the current generation of governing politicians 

all studied PPE at Oxford.  

 

In an article in the Spectator Nick Cohen states: 

“Remember I am not talking about Oxbridge-

educated politicians, who make up 50 per cent of 

ministers and 28 per cent of MPs, but the graduates 

of just one Oxford course.” There were 35 MP’s in 

2010-2015 who had done PPE and the vast majority 

of these were senior in their respective parties. 

Indeed Nick Clegg is the only one of the three 

leaders of the traditional main parties at the 2015 

Election that did not either attend Oxford or study 

PPE, because he attended Cambridge.  

In terms of backgrounds, all ‘insiders’ are similar 

whichever party they belong to. This is also the case 

in terms of policies with all of them occupying the 

centre ground with the exception of  one or two 

such as Ed Miliband who was slightly left of centre 

compared to ‘Blairites’ such as David Miliband.  

 

Proof that ‘insiders’ really do dominate 

Westminster 
 

There is little doubt that throughout history, the 

proverbial corridors of power have been 

dominated by those who do not bear resemblance 

to their electorate. Indeed as Colin Mellors said 

“Territorial, as opposed to interest, representation is 

unlikely ever to produce a set of representatives 

who are a social microcosm of society.”  The 

demographics of the Commons were once fairly 

easily divided into two. On the Labour benches sat 

huge numbers of manual workers or union 

representatives whilst on the Conservative benches 

sat the ‘professional classes’ or landowners.  Hywel 

Williams paints the distinction between them as 

“those who are members of Whites [an elite 

gentlemen’s club] and those who are members of 

the NUM [National Union of Mineworkers].” 

 

However, over time the backgrounds of those who 

make up the House of Commons has changed 

massively. There are a number of key trends that 

make this evident.  By focussing on each trend at a 

time, it is possible to form an overall picture of the 

transformation in the demographics of MPs. 

 

Figure 1  

 

This trend realistically has only affected the Labour 

Party. To understand this it is first important to focus 

on the history of the Labour Party. It was founded as 

the ‘Workers Party’ with the aim of “challenging 

those who held wealth and power’, thus it would be 

natural to assume that its elected representatives 

would mirror the backgrounds of its voters. 

According to the opinion pollsters Ipsos-Mori, 41% of 

voters that are in the D/E socio-economic brackets 

voted for Labour. This makes them the most popular 

party amongst skilled/unskilled labour and yet 

gradually the number of people elected that have 

been manual workers has decreased. In 1979 

around 15% of MPs from all parties had worked 

manually whereas now it is just 3%. At the same time 

there has been an increase in Labour MPs that 

would occupy the AB/C1 class brackets by working 
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in one of the ‘Professions’. Figure 1 shows the fall in 

the number of working class MPs by using the 

statistics for manual workers as an example.  

 

However, we are now getting to a stage where the 

number of MPs from all major parties that have a 

professional background is falling. By profession, the 

common examples are doctors or solicitors. In 1979, 

people who had previously had a professional 

career occupied 44% of the Commons. At the 2010 

Election it was 35%, a drop of 9%. This is where the 

rise in “insiders” comes in. Twenty years ago there 

was a very small number of MPs that had served as 

an adviser to another politician before getting 

elected. Figure 2 shows both the fall in those who 

have held a ‘professional job’ and the rise of those 

who have worked in politics up until the 2010 

Election. 23% of the House of Commons following 

the 2015 Election have previously been involved in 

politics. 

 

Of course there are many varieties of ‘working in 

politics’, it could just simply mean that they have 

previously been elected as a councillor or served in 

a devolved assembly somewhere, e.g. James 

Cleverley MP who was previously a London 

Assembly member.  

 

But a significant number of this 23% will have 

worked in one of the ‘insider’ jobs. These include  

working for a think tank, Westminster lobbying 

company or the ultimate ‘insider’ role which is 

working as a SpAd . It can always be said that the 

number of those elected that have never worked 

in politics before is far greater than the number of 

those that have. However, evidence shows that the 

insiders’ rise to the top has been far quicker than 

anyone else’s. One only has to look at the leaders 

of the three traditional ‘main’ parties at the 2015 

election. All three party leaders had worked as 

advisers to senior politicians, whilst Nick Clegg had 

also been an MEP prior to his election in 2005. 

 

Figure 2 

 

The Labour Party seems to have become much 

more fond of ‘insiders’ than any other party. At one 

point during the 2010-2015 parliament 66% of the 

Shadow Cabinet had served as Special Advisers in 

the New Labour government. Bernard Jenkin MP 

commented on the rise of ‘insiders’ in the Labour 

Party when he said “clearly this is now limiting the 

gene pool for the Labour Party” in relation to the 

dominance of ‘insiders on the Labour Party 

benches. 

 

The difference between the electorate and the 

elected is nothing new. However, in an age when 

vast differences between the classes are supposed 

to be over, a new class can be shown to have 

emerged whose membership is not determined by 

schooling or upbringing but rather by their 

occupational backgrounds.   

 

In the days gone by, of course small numbers of the 

ruling elites ran the country, but the difference is 

that those ruling elites were supposed to rule the 

country due to their inheritance and upbringing.  

Now in a supposedly meritocratic society a very 

small number of people run the country due to 

what looks like connections.  Politics is in the grip of 

an elite group of ‘insiders’ that have served 

apprenticeships under cabinet ministers and have 

gone on to take the jobs of their old masters.  

 

Potential Cause 1- The triumph of neo-

liberalism. 
 

One of the possible reasons behind the rise of the 

‘insiders’ relates to the period of consensus that the 

country has lived through. 

Figure 3 

 

Tony Blair’s conversion of the Labour Party from a 

left wing party to a centre-left party marked the 

start of the new consensus. It is important to note 

Tony Blair’s role as the Godfather of the neo-liberal 

consensus. It was he who forced his party to accept 

elements of privatisation, accept the lesser role of 

the state (academies are one example of this) and 

who adopted the interventionist attitude of other 

neo-liberals as shown by the British involvement in 

the Iraq War.  His phrase on Election night 1997, “A 

new dawn has broken, has it not” could be seen as 
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the subconscious marking of a new period in British 

politics. The moment when it could be said to have 

started was the election of David Cameron as the 

leader of the Conservative Party. He became the 

leader of a party which had been in his words 

“banging on about Europe” and had gone further 

to the right whilst Blair’s Labour had moved further 

to the centre ground. David Cameron in many 

ways mirrors Blair whom he and George Osborne 

refer to as “the master” or “our real leader.” He 

dragged his party to the centre ground just as Blair 

had done a decade before. Cameronism can be 

best defined by what he referred to on election 

night 2015 when he pledged to govern as a “one-

nation” government. He is essentially a moderate 

centre-right Tory adopting the neo-liberal ideals of 

some state intervention, some foreign interventions 

and a certain amount of borrowing.  

 

The consensus that has formed was described by 

Owen Jones as the dogma of “there’s no 

alternative”. He also goes on to say that 

“governments enter and leave office but the 

establishment remains in power.” Figure 3 shows the 

results of a YouGov poll relating to what people 

think about the differences between the parties. It 

shows that more people think there is very little 

difference between them and thus prove Owen 

Jones right. 

 

There may be some questioning about how a 

consensual style of politics has led to the rise of the 

‘insiders’ but the reason is that now there are no 

great differences in politics. Those who have served 

as apprentices to the previous generation of top-

level politicians know their way about the world of 

politics. The policies are no longer very different, 

neither are the people spouting them; essentially 

one does not need to be a great thinker in politics 

but a pragmatist. The lack of difference between 

parties’ policies means that an ideal politician is 

photogenic, young and well versed in the 

Westminster machinations.  

 

It is said by many that the politicians these days are 

of a lesser calibre to those who went before them. 

This reflects the needs of a consensual style of 

politics. When one thinks of a great politician who 

achieved things they tend to be figures like Winston 

Churchill, Nye Bevan, Margaret Thatcher. What is 

noticeable about all these figures is that none of 

them held the consensual ideals of politics. 

Churchill was ostracised for his opposition to 

appeasement, Nye Bevan was the founder of the 

NHS but he faced massive opposition to what he 

was trying to achieve. Margaret Thatcher’s style of 

governing was anything but consensual as can be 

seen from the hatred which is aimed at her by 

many on the left of politics.  

 

The consensus that the mainstream politicians 

espouse means that talented politicians do not 

need to be great thinkers, instead they have to be 

adept at playing the game of Westminster 

machinations. Therefore, these ‘insiders’ always 

seek to occupy the centre ground. They are 

pragmatic. They adopt the policies that win votes 

rather than the ones they believe in, although the 

two are often mutually exclusive. The MP Conor 

Burns provides much evidence for the possible 

effects of neo-liberalism when he says that in the 

days of Thatcher “politics mattered in a way that it 

doesn’t matter to the same degree today-because 

today, if you change the government, you’re 

probably arguing about a 3 per cent change in tax-

and-spend priorities between the two 

governments.” The neo-liberal agenda has meant 

that the middle class and well connected ‘insiders’ 

who are not driven by burning ideas rise to the top 

because they do not rock the boat.  

 

Potential Cause 2 - The 

professionalization of political 

communication.  
 

The institution of 24 hour news cycles could indeed 

be its own separate possible cause but it makes 

more sense to be combined with the 

professionalization of political communication as 

the two go hand in hand. The rise of spin and the 

management of the media can be described as 

the professionalization of political communication. 

 

There are many misconceptions about ‘spin’. One 

large one is that all spin involves lying to the public. 

Although often it does happen it is wrong to say 

that spin solely involves lying. A simple way of 

explaining spin is by saying that it is the job of 

presenting something/someone in the best light 

possible. It is a means by which, in political terms, 

someone can manage the media. The headline of 

a Guardian piece on New Labour’s relationship 

with spin encapsulates the definition of the word, it 

reads “Spin and scandal: how New Labour made 

the news” New Labour can be given credit for the 

second revolution of political communication 

which started effectively in 1994 when Blair took 

over the Labour Party.  

 

The cause of this revolution could derive from the 

infamous Sun newspaper front-page on election 

day 1992, which stated "If Kinnock wins today, will 

the last person in Britain please turn out the lights." 

The top brass of New Labour were all scarred by 

Kinnock’s treatment by the press and set about 

attempting to manage the press or, as Peter 

Mandelson put it “our job is to create the truth.” This 

came about in two ways, the first of which relates 

on a personal level to how the press were dealt 

with; invitations were often sent out to editors and 

proprietors and the key members of the media had 

great access to Blair and his team. The second 

relates to how in professional terms the press was 

handled.  
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There are a number of media-management 

techniques that are now commonplace which 

were first introduced by New Labour. These 

campaign methods meant that the New Labour 

operation was slick and allowed them to get their 

message across easily without any complications. 

Thus the 1997 operation acted as a new turning 

point in political communication as stated by Phillip 

Webster; “The Labour campaign had been a 

triumph for control. The divisions and gaffes that 

characterised the past elections were absent. 

Candidates were told by pager, computer and fax 

the line to be taken in the emerging issues. The 

political broadcasts were of high quality.” Labour 

set a high benchmark in managing the media. 

 

Another important element of their revolution in 

communication was the role of 24 hour news. 

Alistair Campbell describes in his diaries how Tony 

Blair wanted someone “who understood politics 

and who understood media, especially the mass-

market media.” This mention of the mass-market 

media gives us a hint about the way that 

communication in politics was changing yet again. 

Blair hired Campbell in 1994 just at the dawn of the 

new age of the media. Gone were the days when 

if you wanted to get the news for the day you 

would buy a paper in the morning and would have 

to rely on brief radio bulletins or the main TV news 

bulletins at 6pm or 10pm.  

 

It is now expected that politicians should have a 

quick reaction to everything that is going on. In 

many cases one thing that dominates the news 

channel for an hour or so will not be a very big item 

in the following day’s newspapers if it is covered at 

all. Furthermore, one of the key traits that people 

look for in a good politician is whether they are 

‘good at media’. This is because politicians are 

expected to appear on the channels and either 

attack the opposition for something or fend off 

flames for their own party.  

 

The rise of ‘insiders’ could be attributed to the 

professionalization of political communication for 

many reasons. Many of the ‘insiders’ worked as 

advisers during the New Labour or if Conservative 

or Liberal Democrat they will have cut their teeth 

against the mean spin operation of Labour; their 

experiences taught them to follow the ways of 

Labour and keep spinning. Due to the way that 

they have learnt how to play the media, they are 

able to get ahead in the political jungle.  

 

Furthermore, the backgrounds of many ‘insiders’ 

are perfect due to this revolution. PPE candidates 

have to study a varied range of subjects, thus one 

could draw a parallel between the role that 

modern politicians play and the PPE degree. In 

order to be prepared to appear in the media giving 

the party line, one must know about a lot of 

different matters. The phrase, ‘Jack of all trades, 

master of none’ is applicable to the job 

requirements for a modern politician. Someone 

who has studied PPE may indeed find it easier to get 

ahead.  

 

Another reason relates to the fact that ‘insiders’ are 

likely to have good relationships with many in the 

political media world before entering Parliament 

due to having been around for a long time. This 

benefits them because it is possible for them to be 

sought out by journalist friends and receive 

favourable attention in the press whilst at the same 

time enabling them to use their relationships to halt 

any unfavourable attention in the press. ‘Insiders’ 

undoubtedly have benefitted from this revolution 

because they have previously worked in jobs that 

have given them immense experience in the 

communication of politics.  

 

The MP for Faversham and Mid Kent, Helen 

Whately, has said that “my 6 months in Westminster 

was over 8 years before I was elected. The main 

difference it has made is that during that time, I got 

to know a few MPs. I also got to know several more 

while I was a candidate in Kingston. As a result of 

that combination, I found quite a few friendly faces 

when I arrived in Westminster as an MP and had 

people I knew I could ask for advice”. Thus ‘insiders 

have built up the connections to get ahead. As 

Whately says people who have worked in full time 

Westminster jobs before being elected have a 

“head start” on those who haven’t.  

 

This was also said by Bernard Jenkin MP, who first 

entered the Commons in 1992, when he stated that 

“people who have worked in Westminster before 

becoming an MP obviously know the culture, many 

of the people, and feel at home. They have a feel 

for politics which outsiders have to learn.”  He went 

on to say that “To them [outsiders] Westminster is a 

mixture of the most amateur, theatrical, pointless, 

destructive and bizarre”, interestingly he also said 

that outsiders are “much better MPs and ministers 

than those who know little of life outside the 

Westminster bubble.”  

 

But ‘insiders’ have essentially served 

apprenticeships for being a top level politician and 

their training enables them to get ahead by being 

good at communicating. The ability of ‘insiders’ to 

deliver the party line is therefore a major credit to 

their chances of promotion. The former MP, Chris 

Mullin wrote in his diaries about ‘insiders’ by saying 

that “most have never, nor will they ever (in public 

at least), ask a question that betrays even a hint of 

scepticism about the official version of events.” This 

is exactly the kind of thing that is looked for by senior 

party officials so that the ‘insiders’ can rise ahead 

of their more questioning colleagues.  
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Potential Cause 3- The Evolution of the 

role of an MP 
 

Another possible cause in this rise of ‘insiders’ could 

be the massive changes that have occurred in 

both what we expect our MPs to do and the way 

that the House of Commons is run. Not long ago 

being an MP was not considered a full time job, in 

fact rather the opposite. It was thought of as a 

vocation. This was the subject of a lecture and 

essay by the German sociologist, Max Weber, 

entitled “Politics as a vocation”; he identified two 

different strands of politicians: the first was they who 

lived off politics and the second was they who lived 

for politics.   

 

A typical MP in the late 1980s or earlier would often 

have some form of supplementary income, often 

carrying on working in their previous profession, 

whether that be as a barrister (this was extremely 

common) or as a doctor. Many of the “great 

politicians” were not full time MPs, Winston Churchill, 

for example, wrote countless articles and books 

throughout his time in the House, Roy Jenkins also 

was a prolific writer. Bernard Jenkin remarked on 

this when he said that “the expectation is now that 

being an MP should be a full time job” and he went 

on to say that “It is a loss to politics that fewer MPs 

have their main careers outside. Westminster is less 

of a citizen parliament (with the butcher, the baker 

and candlestick maker alongside lawyers, doctors 

and business folk) and more populated by career 

politicians who have a narrower perspective.”  

 

Today there is the expectation that being an MP is 

a full time job. This is both due to attitudes and the 

ever-changing role of an MP. There was once a 

time when one was not expected to visit your 

constituency; many MPs paid ‘annual visits’. The 

attitude has now swung. At selection meetings it is 

often asked if the proposed candidate will be 

moving his family to the constituency. It is expected 

that the MP will be there as much as possible. 

Moreover, when they do visit they are expected to 

devote a large proportion of their time to assisting 

constituents and helping them to solve problems 

whatever these may be. They normally concern 

matters of housing and are essentially things which 

could be taken to social services.  

 

A term has now crept into use that refers to MPs as 

“glorified social workers.” Simon Hughes MP wrote 

in 2010 that being a constituency MP is a “seven-

day, 80-hour a week job” The demands of the job 

have grown massively. When once an MP would 

receive a handful of letters from the constituency 

they now receive hundreds of emails a day. 

Bernard Jenkin commented on this when he said 

that the most significant change in his role over the 

last 23 years has been that “We get FAR more mail 

and of course a large proportion of it arrives 

electronically so we are far more accessible to our 

constituents” 

 

The way in which Parliament works has also 

changed massively. The fact that being an MP is 

considered a full-time job has ensured that 

parliamentary hours have changed from starting 

after lunch and ending in the late evening. This 

allowed those who had other jobs to work in the 

mornings before coming into parliament. Now 

sittings start much earlier, on some days at 9.30am 

meaning that MP’s must be in parliament all day. 

This reflects a massive change in the culture of the 

House of Commons.  

 

Those who have “outside interests” are shamed in 

the media and every so often there is a public call 

to ban such outside interests. For example, Ed 

Miliband pledged that if he won the General 

Election in 2015, he would introduce a ban on 

outside interests that pay more than an MP’s salary. 

This change in culture has meant that people who 

have spent their previous life building up 

occupations such as owning their own company 

have been put off from entering the Commons. 

There is a much friendlier attitude towards those 

who see politics as a career rather than a vocation. 

Now many more MPs just want to climb the ladder 

of political success and become ministers.  

 

The disillusionment of the public 

towards politicians and thus the rise of 

‘insurgents’ in the political process.   
 

Politics is suffering a crisis of disillusionment. The 

turnout figures for General Elections have been 

falling since the end of the war. In 1950, turnout was 

80%, in 1992 turnout was 77% whereas now it is 

66.1%. Figure 4 shows the results of a YouGov poll 

asking people about their attitudes towards the 

political process. In 2014 nearly 45% of people 

thought that politicians are out for their own good 

rather than their country’s. This is a vast increase 

since both 1945 and 1972.  

 

It follows a general pattern of people being ‘turned 

off by politics’. In particular, they are turned off by 

the way Westminster politics is done, with only 33% 

of people thinking that Britain is run ‘extremely well’ 

and only 34% of people think that parliament holds 

the government to account. 67% of people think 

that MPs do not understand the daily lives of normal 

voters. This lack of trust is again shown in the 

dramatically falling numbers of those who have 

joined political parties. In 1953 the Tories had a 

membership of nearly 2.8 million whereas in 2013 

they had around 150,000 members. All the 

evidence is that there has been a major decline in 

political participation along with major public 

dissatisfaction with the Westminster elite.   
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Figure 4 

 

The principal effect of the fall in political 

participation is the rise of ‘insurgent’ politicians. It is 

now essential to act as an “outsider” if one wants to 

win an election. In September 2015, the sixty-six-

year-old previously little known radically left wing 

life-long backbench MP, Jeremy Corbyn was 

elected overwhelmingly to be the Leader of the 

Labour Party. He fought a contest against three 

classic ‘insiders’ and against all the odds won with 

60% of the vote. His victory is one in a long list of 

what one might call reactionary moves by the 

electorate who have gradually grown fed up with 

the political elite. As UKIP’s Douglas Carswell put it 

in relation to Corbyn’s win, “People are revolting 

against what they see as a cartel, and weren’t the 

other candidates all products of that cartel?” 

Along with Corbyn, the rise of UKIP is a further 

example of the backlash against ‘insiders’.  

 

Nigel Farage often says things along the lines of 

what he said just before the General Election in 

2015, “these trendy Metropolitan types who run our 

country, all go to the same university, do the same 

degree, leave university, become researchers, 

become MPs aged 27, Cabinet ministers in their 

40s”. Much of UKIP’s support comes from the sort of 

places in the North of England that in the past 

would have been safe Labour seats represented by 

working class Labour MPs. Instead “they have been 

replaced by a new generation of Labour elites, 

middle class and professional politicians”.  

 

The rise of ‘insiders’ has led to a portion of the 

electorate that feel that they are no longer 

represented by the sort of people that used to 

stand up for them. This is shown by a Survation 

opinion poll which showed that 70% of Labour 

voters in the Leadership Election thought Jeremy 

Corbyn was in touch with the public. Further 

evidence of insurgent parties or politicians 

capitalizing on the disconnect between the 

‘insiders’ and the public can be found from the fact 

that 51% of UKIP voters in the 2014 European 

Elections had left School at 16 or younger and as 

Milazzo and Goodwin stated “UKIP tended to be 

more likely than the other parties to draw its votes 

from the more financially insecure working class.” 

This can also be seen from the fact that in one ward 

of Douglas Carswell’s constituency, some 61% of 

residents are on some kind of welfare payment. 

Thus the rise of machine politicians who are all 

‘insiders’ has led to a vast gap between the 

elected and the electorate which has been filled 

by a variety of insurgent politicians such as Corbyn 

or as a party UKIP.  

 

Conclusion  
 

Westminster politics has become dominated by 

‘insiders’. One only has to look at the leading 

politicians from the two main parties to see this is the 

case. Furthermore, the trend for those who have 

worked in politics before being elected is also rising.  

The number of people who have held down jobs 

that are not politics-facilitating is falling. Each of the 

three causes outlined above has played a part in 

the rise of ‘insiders’. The new consensus that has 

emerged means that the politicians with little 

difference between them have risen to the top 

based on their political skill rather than any great 

ideological skill.  

 

The professionalization of political communication 

has much the same effect: politicians are no longer 

required to be great thinkers or great ideologues 

but are instead required to know how to work the 

media. The role of an MP is now considered a ‘job’ 

rather than a vocation and therefore it is natural for 

former special advisers to become MPs as part of a 

career progression. Thus no cause alone has been 

responsible for the rise of ‘insiders’ but it is the result 

of the combination of these three main causes.  

 

The dogma of those who now seek election is all 

about being an ‘outsider’. The electoral success of 

‘outsiders’ like Farage or Corbyn is the effect of this 

rise of ‘insiders’. The rise of ‘insiders’ has also led to 

an increase in what Bernard Jenkin calls the 

“amateur, theatrical” elements of politics because 

as a result of the diminishment of any intellectual 

debate, politicians routinely squabble over petty 

things. 

 

Not everyone thinks that ‘insiders’ are a bad thing. 

As Bernard Jenkin said “One can get a bit steamed 

up about this. The career politician is not a new 

phenomenon. Pitt the Younger was a career 

politician as was Disraeli.” However, he did go on to 

say that “the danger is if there are too many of one 

sort of politician”.  

 

The rise in ‘insiders’ started with the election of New 

Labour in 1997, for it is then that all three of the main 

causes converged: after all it was a party which 
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specialised in slick media management that won 

an election on a centrist platform and promised a 

new type of politician engaged with their 

constituents. The change in the perception of an 

MP being a full time role has occurred largely under 

the last Labour government for it is they who set 

about changing the hours of the Commons. 

Furthermore, it was under Blair and Brown that the 

number of members of the cabinet who had been 

special advisers and worked in think tanks grew to 

such a large extent.  

 

In conclusion, politics has indeed become 

dominated by ‘insiders’. Bernard Jenkin said, talking 

about his colleagues, that “very few have much 

hinterland”. Although there is still a majority of MPs 

that have not worked in politics before being 

elected, ‘insiders’ find it much easier to advance 

their careers and thus are generally the politicians 

that are most known by the public and that 

dominate political debate.   

 

There is a range of different causes outlined above, 

all intrinsically linked; for example, the emergence 

of a neo-liberal consensus is connected with the 

professionalization of communication because 

those who do not share the Establishment’s ‘group-

think’ find it harder to get coverage in the age 

where substance is not rated as highly as spin. 

Moreover, the fact that political communication is 

now much more professional is connected to the 

change in the role of an MP as the new style of 

political communication does not appeal to the 

strengths of people who are not professional 

politicians.  

 

 After judging the various different effects of 

‘insiders’, one effect stands out and that is the rise 

of voter-apathy towards politicians because they 

feel that politicians are all the same and do not 

represent ordinary people.  This can be seen by the 

declining turnout figures in elections. The 

diminishment of those who are actively involved in 

the political process through other means such as 

belonging to a political party has led to a rise in 

‘outsiders’ such as Nigel Farage and Jeremy 

Corbyn who appeal to those who feel under-

represented.  

 

Edward Oldfield,  

King’s Rochester 
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Should the primary 

focus of western 

government be on 

reducing inequality 

in the aftermath of 

the recession? 
 

 
 

The Great Recession of recent years has 

undoubtedly been the single greatest cause of 

declining living standards and global economic 

instability in the past few decades. The collapse of 

international markets as a result of failure in the 

American housing sector led global unemployment 

figures to rise by 30 million since 2007. Recession, 

although embraced by many free-market 

advocates as the natural progression of the 

economic cycle, on this scale could be argued to 

be a symptom of a structurally weak system.    
 

Aggressive and irresponsible lending to prospective 

homeowners in the US brought about a financial 

crisis through the virtual collapse of the US real-

estate sector, with the median house for a single 

family rising over ten percent over the span of one 

year. As a result of the cataclysmic drop in prices 

by 2007 many of these debtors were no longer able 

to afford the extortionate rates of their adjustable 

mortgages and so defaulted. The weakness this 

created in the American economy was furthered 

by the now worthless value of heavy instruments in 

housing, such as risky mortgage-backed securities.  
 

As a direct result of this one-hundred and seventy-

six banks failed, such a considerable occurrence in 

the financial sector at the time that even the 

financially secure banks ceased lending to 

potential buyers as a result of the deterioration of 

trust in the system. Consequently, this resulted in a 

lack of liquidity to finance the requisite investment, 

particularly in the case of small businesses.  
 

The extent of the difficulties faced by the US 

economy during 2008 was signaled by the fall in the 

Dow Jones of fifty-four percent over seventeen 

months, from the peak in October 2007 to its trough 

in March 2009. The interdependency of markets 
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within the global economy, a by-product of 

globalisation and outsourcing of production on the 

part of developed nations to emerging markets, led 

to the contraction of thirty-two of the thirty-three 

countries identified as “advanced economies” by 

the IMF. 
 

The Underlying Impact of Inequality 
 

The detrimental, far-reaching implications of the 

Great Recession are evident, but whether it was a 

phenomenon resulting from a deficiency in the 

Western economic system and free-market 

ideology is a point of considerable contention. 
 

Market distortions in advanced economies, 

particularly those of the United Kingdom and the 

United States, are evidenced by the 

predominance of rent-seeking activity. This is 

defined as “the practice of manipulating public 

policy and economic conditions as a strategy of 

increasing profits”, and in the pre-crisis period much 

of the prosperity seen in the West was generated 

by these means; creating a fallacy of growth by 

accumulating wealth at the expense of the lower 

tiers of society, as opposed to through generating 

wealth creation that would not otherwise have 

occurred. Abusive credit card practices and 

predatory lending concentrated on the financially 

illiterate leached money from the bottom of 

society, destabalising their financers when they 

were no longer capable of supporting themselves 

and reducing considerably the amount of capital 

in the circular flow of income.  
 

The financial deregulation and associated political 

narrative that characterised the early 21st century 

created an injudicious level of instability within the 

system. This resulted in devastating unemployment 

figures in the wake of the recession it caused, 

eclipsing eight percent in the UK (global figures), in 

direct contrast to the prosperity in employment it 

promised. Distortions such as these, and the 

prioritisation of the vitality of the stock market over 

the interests of the general populace with regards 

to macroeconomic policy, amounted to sixty-five 

percent of the increase in national income going to 

the top one percent in America in the pre-crisis 

period, demonstrating how the high level of 

inequality can be linked unequivocally to the 

volatility seen in the past few decades in advanced 

markets.  
 

This attitude prevailed from the teachings of groups 

like the Chicago School, who advocate anti-

competitive practices that advance the interests of 

monopolies, which in turn promote higher 

inequality as emerging companies and 

competitive rates are abolished. The widespread 

acceptance of such ideas, demonstrated by the 

prevalence in Western politics, and the pervasive 

view of markets as inherently competitive means 

that opposition to the inequality it creates is 

undermined habitually.  

 

The self-perpetuating nature of poor wealth 

distribution means that these issues prevail 

repeatedly in Western economies. The power of 

affluence as a result of the “one dollar one vote” 

attitude, whereby the distribution of political power 

is seen to be on the basis of wealth as opposed to 

on a directly democratic basis, seen in the UK and 

US, means that the interests of the top one percent 

of society is increasingly reflected in the political 

institutions that determine the appearance of a 

nation’s economy. 
 

The phenomenon of “revolving doors”, whereby 

individuals manoeuvre without obstruction 

between financial centres to roles of significant 

political responsibility, explains why the Western tax 

systems are increasingly reflective of the interests of 

the wealthy proportion of our society, as opposed 

to being the democratic sanctuaries they are often 

marketed as. An example of this can be seen in the 

gradual development of a more regressive system 

of taxation, whereby the rise in indirect tax, such as 

VAT which has risen from 10% at the point of 

implementation to 20% now, to counterbalance 

the cuts to income tax (for over 26 million people) 

have resulted in a shift in the burden of taxation to 

the poor, who use a high proportion of their income 

for the purposes of consumption. Whilst the top tier 

of society saves approximately 38% of their income, 

this figure is typically lower at 30% for those with a 

lower net value. 
 

The result of this has been a widely accepted free 

market rhetoric that has diminished the size of the 

state, and thereby led to a worsening in the 

distributional outlook of the economy. The 

unavoidable financialisation seen as a 

consequence of this contributes to the fragility of 

an increasingly globalised world economy, and so 

in a number of ways the hardship faced by 

advanced economies over almost the entirety of 

the past decade can be seen as not entirely 

unprecedented. The suggestion from this is that 

perhaps had we had a political system, and 

therefore economic outlook, which was aligned to 

a greater extent with the interests of the majority of 

the populace then adversity faced by the financial 

sector, would not cripple our economies in the 

same way.  
 

Certainly it can be seen that emerging economies 

that were less concerned with the tertiary sectors of 

their economies rebounded much faster from the 

crisis, many notable Asian markets reached a 

period of recovery early on in 2009, preceding 

almost all developed countries due to the lesser 

extent to which they were exposed to global 

capital markets.  
 

The Case for the Free Market 
 

‘Trickle-down Theory’ is the prevailing 

contemporary ideology for Western economies 
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and is the justification behind the liberalisation of a 

significant proportion of markets over the past three 

decades.  
 

Historical Perspective  
 

Popularised largely by Reagan during his time in 

office (1981-1989) the notion of ‘Trickle-down’ as a 

phenomenon is routed in criticism of the 

traditionally protectionist policies of the now 

advanced economies. Mercantilism, the excessive 

regulation of an economy to augment a state’s 

power at the expense of other national powers, 

predominated the politics of the industrial period 

and enabled the powerhouses of the modern 

global economy to establish their current authority. 
 

Regardless of the necessity for such a policy, there 

is much criticism of the ‘regulatory spiral’ it created 

when the unwarranted intervention on behalf of 

the state led to further regulation to offset the 

detrimental side effects, creating an incessant 

spiral. Advocates of the free market, such as Floru 

and Hayek, driven by the teachings of classical 

economists such as Smith and Ricardo, argue that 

they invariably provide the most efficient solutions, 

discrediting claims that this argument neglects the 

distributional necessity for government by stating 

that the poor have the most to benefit from it. This 

is on account of the fact that the rich are able to 

influence political action to their own ends through 

the practice of ‘revolving doors’ and their 

employment of capital to back electoral 

campaigns.  
 

Theories such as that of concentrated benefits and 

dispersed costs further advance this view; as the 

majority of the population form the group who is 

disadvantaged by the current political-economic 

climate, the detrimental impact is felt in a minimal 

way by many people, whilst the benefits for the top 

1% of society are felt keenly as the wealth is 

distributed among only a select few. Thus, those 

that are affected negatively by current economic 

conditions are liable to overlook their own injustice, 

preserving an inherently inequitable system. 
 

This outlook however undermines the principle of 

democracy, with which the West justifies its political 

superiority, as, if one group is disadvantaged with 

regard to their access to opportunities for 

education, public office and the media, then it will 

be unable to participate equally in the field from 

which the conventional wisdom emerges. It is by 

these clandestine means that the higher tiers of 

society convince the majority that their interests are 

synonymous with their own. Counter-arguments 

state that if everyone has access to the institutions 

that enable individuals to succeed, for example 

education, then everyone has the capability to 

influence the economy for their own interest, but in 

reality the capabilities of private schooling far 

eclipse those of the public sector and other 

influences, such as health for which there is no 

public provision in the US, also has a considerable 

bearing. This means that there is minimal 

opportunity for social mobility within Western 

society, an issue perpetuated by the ever-

expanding influence that the higher tiers of society 

operate within the economy.  
 

Analysis of the free market rhetoric thereby 

demonstrates that its primary purpose is to 

advantage the capitalists established in the West 

by using international institutions, such as the IMF 

and World Bank, to coerce emerging markets to 

adopt the same economic outlook. In such a 

manner developed markets benefit from the 

pervasive benefits of globalisation, both through 

the outsourcing of production and the suppression 

of prospective competition.  

Government Failure 
 

Another prevalent facet of the free market 

argument is the perils of the government borrowing 

used to finance the redistributive fiscal spending 

that the current extortionate levels of income 

inequality demand. When governments undertake 

debt they increase the demand for money, 

resulting in a hike in interest rates as the market 

mechanism comes into play in order to ration 

liquidity. This interferes with the free market as it 

renders the private sector incapable of engaging 

in the same volume of investment that they would 

otherwise have done, exemplifying the ‘crowding 

out’ the public sector are often accused of. As the 

government is generally perceived as the less 

productive source of stimulus this means that high 

levels of sustainable stimulation are forfeited for 

‘artificial’ fiscal investment.  
 

The notion that government expenditure is 

predominately ‘artificial’ is disputed, however, by 

Figure 1: Historical and Forecast Education 
Spending in the United Kingdom in Real Terms 
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the long-run benefits of the investment they provide 

into sectors such as health and education, which 

vastly improves the productive potential of the 

economy for future generations.  
 

Figure 1 highlights the increasingly prevalent role 

the state has had in the UK in terms of investment 

into education, and therefore the long-term 

potential of the workforce. Spending by the 

government on education has risen by 80% in real 

terms over the decade up to 2010. As this represents 

such a significant proportion of the budget this 

contravenes the notion expressed by critics of the 

free market, many of whom have dominated 

economic discussion over past years, that fiscal 

spending is inherently counterproductive for an 

economy. 
 

The ability of the state to envision and enact the 

investment that will preserve economic prosperity 

in the long-term is an invaluable provision the free 

market cannot make. The principle of ‘crowding-in’ 

supports this notion, demonstrating how an 

expansion of stimulus from the public sector can 

promote growth in areas seen as unprofitable by 

private enterprise, as a result increasing the output 

of the economy. This can be seen to be particularly 

true when the economy is not at full employment, 

which is almost inevitably the case, as natural 

occurrences such as frictional unemployment 

render aspirations of an economy operating at full 

capacity unattainable. In the UK for example 

natural levels of unemployment are estimated to 

stand around 5.4%. Furthermore, a principle 

example of the positive and extensive influence 

that Government intervention can have is granted 

by the considerable advances achieved as a 

direct consequence of investment by the 

American public sector into technology, notably 

early breakthroughs relating to computer software 

and the internet.  
 

Thus, the necessity for fiscal spending confutes the 

suggestion that the size of the state should be 

reduced. This in turn contradicts the notion that 

reasonable levels of taxation are against the 

interests of the economy. Chang reaches this 

conclusion on the issue, stating, “Once you realise 

that trickle-down economics does not work, you will 

see the excessive tax cuts for the rich as what they 

are – a simple upward redistribution of income, 

rather than as a way to make us all richer, as we 

were told”.  

 

The Role of the State and the Free 

Market 
 

Examination of the free market rhetoric thereby 

demonstrates that to dismiss the state as irrelevant 

in a modern economy is imprudent. The unreliability 

of the free market capitalism that has governed the 

economies of global authorities, most prominently 

the UK and US, can be seen through the manner in 

which it destabilises markets it by promoting capital 

liberalisation and financial deregulation, the results 

of which are a permanently divided society, ever-

increasingly exorbitant levels of inequality, and 

economic bubbles that prevail in the form of crises 

like the notable financial crisis of 2008/’09. 
  

The Appearance of the Modern 

Economy 
 

The prevalence of free market ideology can be 

attributed to some extent to the demands that the 

increasingly integrated global economy places on 

markets worldwide. Globalisation has made the 

world stage increasingly competitive, enacting 

pressure on both the developed economies and 

emerging markets to conform to certain economic 

practices that often serve to increase global and 

domestic levels of inequality.  
 

The escalation of concerns regarding the 

competiveness and therefore the sustainability of 

Western economies in the long-term has occurred 

as a result of free-market advocates monopolising 

on pre-existing concerns over the dominance of 

emerging markets, presenting the liberalisation of 

Western markets as the only viable means of 

maintaining their global standing. Coupled with the 

proposed necessity for capital and labour market 

liberalisation in order to enable firms to respond 

effectively to technological advancements, the 

changing appearance of the global economy 

presents a compelling argument for adopting free-

market ideology and many of the other economic 

conventions that exacerbate inequality.  
 

Globalisation 
 

Much of the authority over the economic system is 

managed by the affluent and prosperous who are 

assisted greatly by globalisation through the 

manner in which it facilitates tax avoidance and 

affirms their political power. One of the primary 

examples that illustrate this is the economic 

sovereignty granted to agencies, such as the IMF, 

that represent the interests of Western creditors. The 

experience that Greece had with the ECB and 

European Commission exhibits this phenomenon, 

whereby international organisations enforce a 

series of austerity measures on those that served the 

interests of the institutions and the financial markets 

who they represent, but not those of the country 

themselves. The threat of the degrading of their 

credit ratings, extraction of international capital 

and consequent increase in interest rates ensures 

that countries in crisis conform to the doctrine and 

so perpetuates the free-market dominance.  
 

Advocates of the notion that globalisation cements 

the necessity for absolute capitalism fail to 

appreciate the advantages granted to the 

Western world through protectionist measures. 

Immigration control exemplifies this; the strict 
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jurisdiction regarding immigration in the West 

ensures that wage levels remain robust. If we adopt 

an economic system entirely based free market 

ideology then a vast proportion of our workforce, 

between 80 and 90%, would be replaced by the 

migrant labour, who are largely more productive, 

particularly given the productivity crisis faced by 

the UK presently.  
 

Exemplifying this is the case discussed by Chang 

regarding the discrepancy in the wages of Swedish 

and Indian taxi drivers. A Swedish driver earns in 

excess of fifty times the wage of his Indian 

counterpart, and it cannot be because he is more 

productive to this extent. Immigration exemplifies 

that protectionist measures are in some regard 

necessary, not only for the protection of wages in 

this case but also for the ongoing preservation of 

physical and social infrastructures.  
 

If this proposition is true therefore, then the 

argument that globalisation requires an economy 

to wholly conform to the free market dogma is 

undermined. Inequality resulting from claims that 

there should be the completely unfettered trade 

within Western markets to enable them to compete 

with their more competitive peers in Asia and the 

Middle East is unfounded, as there is proof that 

measures that oppose liberalisation do not render 

an economy void on the global stage. Thus, the tax 

competition undergone by countries in order to 

attract affluent individuals weakens the ability of 

countries to engage in successful progressive tax 

systems unnecessarily; the advantages of 

operating in a major economy are enough to 

outweigh any additional costs incurred as a result 

of taxation. 
 

One of the primary reasons for the rising inequality 

seen in the past decade is globalisation, as the 

lucrative policies for creating redistribution are 

perceived to inhibit global competitiveness. The 

increasing influence this perspective on the 

economy is having demonstrates the necessity for 

state intervention, not only to reform attitudes to the 

role of global trade but to also improve the income 

distribution seen within nations. The growth of the 

financial services industry and consequent 

alteration in pay norms has been paramount to the 

occurrence of this shift in belief, as has the scaling 

back of trade unions as an institution.  
 

As demand for educated workers rises, the wage 

premium for skilled over unskilled individuals rises 

and, as demand exceeds supply the price of skilled 

workers rises substantially, worsening inequality. The 

Heckscher-Ohlin model of international trade, 

which is widely accepted among economists, 

advocates the escalation of the wage premium by 

supporting the notion that countries should abide 

by the theory of comparative advantage 

(countries should specialise in the production of 

goods for which they have the lowest opportunity 

costs, exporting the surplus and importing other 

goods for which the opportunity cost is greater, 

regardless of the amount of goods they have an 

absolute advantage in). Thus, this reinforces the 

notion that poorer countries should maintain a 

majority of their populace in low-skilled production, 

whilst developed nations should support the 

financialisation of their economies, a principle that 

greatly advances the level of inequality seen.  
 

Technological Advancement 
 

One prevalent attitude held by many advanced 

economies, particularly the UK and US, is that 

having prospered considerably from the 

technology-based development since the 

millennium, they have little need to successfully 

maintain their secondary sector (manufacturing). 

Resulting from this has been a chronic lack of 

investment and consequent demise of productivity 

and competitiveness in this area. Belief in the ‘post-

industrial society’, a topical and much-debated 

subject currently, has created incapability on the 

behalf of Western nations to compete with 

industrial powerhouses, such as China. The adverse 

implications of this have led to the injurious 

encouragement for the total emancipation of the 

financial sector.  
 

Another prevalent consequence of such a 

transformation is that there has been a ‘hollowing 

out’ of the middle-income jobs within society. If 

skilled and unskilled workers are relatively 

substitutable then firms focus on cost minimising skill-

biased technological progress; medium income 

jobs are replaced with mechanised systems and 

demand for skilled individuals to operate with and 

alongside them increases. The wage premium for 

skilled earners increases as a consequence, whilst 

the supply of individuals capable of performing 

low-skilled roles increases, augmenting the disparity 

in income seen. Numerous authorities on this area, 

including Acemoglu, Aghion and Violante, argue 

that it is this bias in the technical change seen over 

recent years towards skilled workers that has led to 

the decline in unionisation of Western economies.   
 

The failure seen in this area to preserve an effective 

economic system that provides sufficient 

employment prospects for the entirety of the 

workforce is clear. Adaption to the technological 

developments of recent decades was inevitable 

but could be managed more effectively. Labour 

may have a low initial rate of productivity, but it is 

often overlooked that with sufficient, well-focused 

investment an individual’s productivity can be 

raised substantially. Advancements in technology 

have contributed notably to rising levels of income 

inequality in a consistent trend since the formation 

of Thatcher’s government in 1979; the Gini 

coefficient has increased from 0.25 then to 0.36 in 

2010. Regardless, it has been the concurrent 

financialisation of the economy in the wake of this 

that has escalated the issue. Maintaining sectors 
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such as manufacturing provides well paid middle-

income jobs that provide the basis of the 

consumption and tax revenue in the country, whilst 

increased employment and focus on the financial 

service sector promotes instability and the 

domination of the economy by the top one 

percent, proliferating to the extensive levels of 

inequality seen today and the adverse 

consequences this denotes  
 

Macroeconomic Objectives 
 

There has been excessive focus on inflation and 

growth within macroeconomic policy in the West in 

recent years, frequently resulting in pernicious 

implications for the economies in question. The 

rationale for such policy is unclear, and warrants 

comprehensive analysis, particularly regarding the 

contemporary perception of inflation as the most 

grievous threat to an economy. In opposition to 

common perception, there is a suggestion that 

growth can be congruent with lower levels of 

inequality (originating from the proposal of 

economists from international institutions like that of 

the OECD, that the incentive effect only impairs 

output when a significant level of egalitarianism has 

been achieved), further calling into question the 

prevailing attitude towards this issue in Western 

politics.  
 

Inequality and Growth 
 

Given the extensive emphasis place on GDP figures 

as a sign of political success within contemporary 

government it is understandable how the threat of 

lost entrepreneurship and investment deters direct 

action against inequality; however, from a more 

long-term perspective there is substantial evidence 

that reduced levels of income inequality can be 

conducive to a greater level of potential output for 

an economy. 
 

One of the more prevalent reasons for why low 

inequality may benefit the economy is by 

promoting the human capital accumulation of the 

labour force. As the more affluent individuals gain 

from further investment into their education, the 

majority of the population suffers from a chronic 

lack of educational opportunities, evident in the 

disparity between their access to opportunities at 

high-ranking educational institutions both in 

secondary and higher level, impeding their social 

mobility and as a consequence the productivity 

and mobility of the labour force as a whole. This is 

reinforced by the Galor-Zeira model, which 

describes how unequal access to education, 

originating from imperfect capital markets 

(restrictions on achieving optimal output in the 

capital market as a result of asymmetric 

information, renegotiation and the risk of non-

payment), promotes heterogeneity in income and 

so can reduce the human capital of an individual 

and thus their contribution to the labour market. 

Aggregate human capital of a labour force, which 

is pre-determined by the affluence of each 

individual’s background, determines its productive 

capacity.  
 

If you subscribe to the previous assumption, it is 

evident how improved social mobility through 

policies to address income inequality can reduce 

the unrealised capacity of an economy for the 

benefit of its long-term growth. That being said, the 

provision of effective state education minimises a 

proportion of the effect of income inequality on 

human capital gains by improving the quality and 

quantity of education accessible by the lowest 

income tier, once more demonstrating how 

government action against rising inequality is 

paramount to an economy. 
 

One counterargument regarding the 

advantageous long-term benefits to growth of low 

levels of inequality is the influence that politics can 

have on the effectiveness of redistributive policies. 

Political influence over an economy can similarly 

ensure that inequality impedes its growth through 

the ineffectiveness of policies. Redistributive polices 

have been largely perceived in traditional 

economic theory as having a detrimental effect on 

growth, as a result of squandering capital through 

bureaucracy and administration, whilst 

simultaneously removing the incentive for 

entrepreneurship.  
 

In this sense attempts at redistributive policies that 

tax the rich to aid the poor can be seen as largely 

ineffective in that their success in reducing net 

inequality is offset by the resulting effect of 

increased market inequality - the incentive to work 

for both groups is removed, a notion supported by 

the Laffer Curve. Furthermore, the prevailing 

influence of the affluent manufacturing and 

financial corporations can lead to political 

corruption as they resist attempts at redistribution 

that will act against their own interests. Therefore, in 

many cases it may appear that redistributive 

policies are ineffective through creating unstable 

conditions for growth, either through removing the 

motivation for entrepreneurship or undermining the 

stability of the democratic system, which according 

to the research of many academics, including Dani 

Rodrik, will increase the exposure of an economy to 

external shocks. 
 

Firstly, whilst one of the most apparent means of 

addressing income inequality, redistributive policies 

are not the only means by which a government 

can do so, and may not even be the most effective 

measures in the long-term as they do not 

counteract the underlying source of income 

disparity. Furthermore, as Figure 2 demonstrates, 

there is a noticeably weak correlation between the 

redistributive policies adopted by developed 

countries and their consequent growth, implying 

the influence of such factors has little bearing on 

the overall performance of the economy.  
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Despite this, the impact of the influence of 

redistribution on the sustainability of growth, and 

thus the medium and long-term figures, is 

substantial. Without the capital from redistribution 

low income households are forced to finance their 

consumption through borrowing, creating 

increased aggregate demand and as a result 

short-term growth; however, with income from 

redistributive policies to sustain their costs of living 

growth created from their consumption becomes 

much more sustainable.  
 

Over the past century attempts to appease the 

squeezed low and middle classes has led to an 

expansion in credit for high value purchases such 

as housing, dismissing much of the credit-risk 

associated with such policy. As a result the 

effectiveness of addressing income inequality is 

minimised in the long-term as the debt repayments 

begin to suppress the incomes of the poor. As those 

who earn less have a tendency to spend a greater 

proportion of their income widening inequality 

means that once credit fuelled consumption from 

the poor sectors of society dries up, as it inevitably 

will, then there is considerably diminished 

aggregate demand remaining, as the top 10% 

tend to save a higher proportion of their wealth. This 

leads to overall economic instability, potentially 

resulting in a crisis, as in the case of the Great 

Recession in 2008/’09, or at least a reduction in the 

long-run trend growth for an economy.  

 

More effective policy that Governments could 

adopt could focus more on improving the earning 

power of the bottom 25% in order to increase the 

growth potential of an economy on the supply side, 

instead of merely improving aggregate demand 

for a short period and suppressing the income 

groups that provide the most consumption based 

stimulation for the economy. 
 

Thus, the increased disparity between the wealth of 

the rich and the poor within society can have a 

detrimental effect upon growth. Despite opposition 

to the idea of redistribution to reduce inequality, it 

is clear that effective policy to raise the earning 

power and human capital of low-skilled and low-

paid workers will improve many factors, such as the 

capital accumulation and stability of the political 

and economic climate that will indeed improve the 

growth prospects for a country.  
 

Whilst sufficient short-term growth is possible using 

the mechanisms of inequality, in order to achieve 

sustainable medium and long-term growth it is 

necessary to raise the incomes of the lower tier of 

society so that there is efficient demand within the 

economy to maintain a steady rate of trend 

growth. Much inaccuracy in the deduction of the 

relationship between these two variables has been 

made on account of the fact that people are 

primarily concerned with the impact that measures 

undertaken to address inequality have, not the 

effect the inequality itself has. This creates the 

suggestion that, as the implication is that lower 

levels of inequality would be economically 

preferable, we consider reformation of the state’s 

response in order to improve its effectiveness. In 

other words, the evidence suggests that we need 

to solve the issue of income inequality to achieve 

more sustainable growth, but using alternative 

approaches to those that are employed at the 

present time in the Western world. 
 

Monetarist Theory 
 

Monetarists believe that money is exogenous 

(influenced by external factors or of an external 

origin) and so that in harnessing control of the 

money supply the stability of the economy will be 

secured. Inflation is seen as excess supply of money 

in the system, and a symptom of government 

interference due to the knowledge problem 

(intervention fails on account of the fact that 

Government decisions are not cognisant of all the 

information possessed by individuals in society). 

Within monetarist theory recessions are perceived 

to be inevitable consequences of the practice of 

fractional reserve banking (where only a proportion 

of the demand deposits in a bank are backed by 

cash).  

The artificially low bank rates seen as a 

consequence of pressure by the state, according 

to monetarists, encourage speculation, which in 

turn leads to inflation. The perceived inevitable 

readjustment of the market from panic selling is the 

assumed cause of recessions. According to this line 

of argument the management of inflation can be 

Figure 2: Historical and Forecast Education 
Spending in the United Kingdom in Real Terms 
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seen to be imperative for the preservation of the 

economic system as a whole; however, historical 

trends in the progression of inflation (as a threat to 

Western economies) advocates an alternative 

standpoint. 
 

Inflation as a Moderated Threat 
 

A common misconception in the modern economy 

is that price stability is a precondition of growth. This 

perception has arisen due to the period in the 1970s 

and ‘80s when the threat posed by inflation to 

developed economies was not substantial. As 

inflation accelerated within a number of nations, 

including the UK where in the 1970s figures were in 

excess of 25 percent, the proportion of countries 

suffering from banking crises rose to approximately 

10 percent, reflecting the detrimental impact 

inflation can have through leeching confidence 

from an economy, stagnating the growth of real 

wages and needlessly punishing savers.  
 

After this period, however, inflation was tamed 

somewhat successfully by policy implemented by 

the governments concerned, notably Britain itself, 

namely through the establishment of monetary 

policy run by an independent agency, such as the 

Bank of England’s Monetary Policy Committee. 
 

Despite having largely overcome the pervasive 

threat formed by inflation, however, there remains 

an unjustified obsession with price stability in the 

contemporary economy. Free-market economists, 

such as Friedman, have inexcusably monopolised 

on the widespread fear of hyperinflation to 

promote their own agenda, pushing for excessive 

anti-inflationary policies that could certainly be 

perceived as enacting more harm than good in a 

majority of cases. Aside from compromising 

sustainable growth, promoting high levels of 

unemployment and harming potential investment, 

this attitude has also been unsuccessful in securing 

what is arguably its primary objective: price stability.  
 

Furthermore, low inflation, which, according to the 

Phillips Curve, is achieved through forfeiting 

favourable employment figures, promotes the 

interests of bondholders, the value of whose assets 

is prevented from eroding, over those of the 

ordinary worker. Thus, it exhorts inequality as a 

contemporary challenge. What has instead 

manifested from this “inflation fetishism” is a spell of 

anaemic growth since the early 1990s, largely on 

account of the failure to pay sufficient attention to 

other macroeconomic variables. Similarly, a by-

product of the policy that has dominated this 

period has been the over-emphasis of labour 

market flexibility, which has perpetuated the 

aforementioned problems by reducing job security 

and contributing to the financialisation of the 

economy by prioritising the interest of multi-national 

banks over those of the workers. 
 

As a consequence of both these occurrences there 

has been an alarming increase in the frequency of 

financial crises, even more so than in the period 

when inflation was deemed to be a notable threat. 

Since the mid-1990s the proportion of countries in 

crisis has increased rapidly by around 20%, falling 

marginally during the mid-2000s, and then rising 

substantially post-2008 to 35%.  
 

The orthodox monetary policy response to the 

threat of inflation, which is the contraction of the 

money supply, amplifies issues such as 

unemployment unnecessarily by restricting access 

to credit. This constitutes a considerable issue within 

a time of economic prosperity, but an even greater 

one during recession when it initiates a chronic lack 

of consumption, weakening the demand side of 

the economy. Monetary policy is a demand 

management tool, meaning its implementation in 

relation to cost-push factors (inflationary pressure 

from the supply-side of the economy) is detrimental 

to an economy as it can drive an economy in a 

recession through unnecessarily weakening 

confidence when the appearance of the demand 

side of the economy may not even be that strong.  
 

The flexibility of the labour market, particularly in the 

UK and US, perpetuates this by destabilising income 

and thus confidence yet further. The inability for 

economic authorities to discriminate between the 

sources of inflationary pressure in the economy and 

respond accordingly, in addition to the shameless 

use of monetary policy as a lever for expansion and 

contraction, threatens the stability of many Western 

markets and illustrates the necessity for reform in 

many cases. Current attitudes to policy damage 

productive investment where alternative measures 

may not have had such detrimental 

consequences; one prevalent example of this is the 

failure to implement greater restrictions on the size 

of the down payment necessary on a mortgage in 

order to address the housing price bubble.  
 

Excessive focus on inflation within the 

macroeconomic narrative of the West cultivates 

further sources of inequality within society. 

Furthermore, it detracts attention from more 

pressing economic variables, such as employment 

and indeed inequality, despite not having been a 

prominent threat to the economy for over a third of 

a century. 
 

Conclusion 

Should the primary focus of Western 

Government be on reducing 

inequality in the aftermath of the 

Recession? 
 

With regards to the question, should the primary 

focus of Western Government be on reducing 

inequality in the aftermath of the Recession, it can 

be concluded that to some considerable degree it 

should. 
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Factors attributed as sources of inequality, namely 

the political narrative of recent years that has 

promoted the reduced appearance of the social 

state alongside supply-side policies that enable the 

higher tiers of society to prosper at the expense of 

other facets, can be seen to simultaneously foster 

conspicuous levels of instability within Western 

economies. This has seemingly been perpetuated 

by the political disillusionment of the past few 

decades, which has resulted in ever-increasing 

levels of influence for the affluent within the political 

sphere, as well as through the public perception of 

politics due to the monopoly they exert over mass 

media.  
 

This instability and increased opportunity for 

exploitation of the less economically literate, 

manifested in the use of complex derivatives and 

sub-prime mortgages, was responsible for distorting 

and amplifying the economic cycle, and thus in 

creating a recession. For this very reason alone 

there is a case for Government intervention and 

reformation to prevent the reoccurrence of such a 

cataclysmic escalation of events once again. 
 

This engenders the question of whether there is a 

necessity for a dramatic upheaval of the manner in 

which Western economies operate, and the 

political disillusionment and misrepresentation in 

the West is symptomatic of the requirement for this. 

One of the hallmarks of the Western world, its 

political systems and institutions is the effective 

implementation of democracy; however, the 

prevalence of economic inequality and the 

detrimental impact this has had politically has 

directly undermined this. The primary cause for this 

has been the ascent of free market ideology: a 

system that the Great Recession has demonstrated 

to us is intrinsically flawed.  

 

By reforming the nature of Government and its role 

within an economy we will develop the capacity 

for more effective, shared prosperity, ultimately 

establishing greater sustainability within system. The 

initial primary function of this will be to subvert the 

current establishment that is run ‘for the 1% by the 

1%’. 
 

There are many reservations held both publically 

and politically over such an unprecedented 

transformation of the established order, not least 

given the pressures placed on the modern day 

economy by global and technological forces. 

Despite the evident constraints these factors place 

on domestic fiscal power, their impact is greatly 

overemphasised. Indeed, the only countries truly 

benefiting from globalisation are those who 

supplement the economic advantage it gives 

them with an effective governmental presence 

within markets and households. Similarly, the 

benefits from technology are most apparent when 

it is harnessed effectively by the state, supporting 

the notion that the role of government in improving 

distribution can be one that is enhanced by 

scrupulous management of such contemporary 

management.  
 

Another prevalent source of concern centres on 

the current economic objectives and the degree 

to which they would be compromised by a more 

concentrated focus on inequality. In opposition to 

this proposal, however, the primary areas, within 

which falls both growth and employment, would 

see consequent benefits from such policy 

reformation, whilst other variables that may 

become more constrained, such as inflation, have 

been seen in the body of this research to not to be 

among the primary concerns of modern 

government. 
 

As Inequality can be seen to act as a potential 

catalyst for future recessions and a persistent drag 

on economic growth and its sustainability, it would 

be auspicious for the governments concerned to 

target it directly. Furthermore, as something well 

within their remit and an objective whose 

attainment would benefit all the other critical 

economic variables it can be concluded that 

inequality should be the primary focus of Western 

government. 
 

Amy Borrett, 

Saint Olave’s Grammar School 
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To what extent can 

newly industrialised 

countries achieve 

prosperity without 

degrading their 

environment? 
 

 
 

Prosperity 
 

In the past century Gross Domestic Product (GDP) 

has been used by governments to measure the 

prosperity of the people. However, this is highly 

flawed as it breeds a consumer culture which 

values owning and consuming over being and 

connecting. It merely measures economic activity 

not whether this monetary exchange is benefitting 

the people - the overall aim of any society. GDP per 

capita has trebled since 1950, the percentage of 

people who would report themselves as being 

“very happy” has stayed constant. This is due to 

GDP treating crime, divorce, resource depletion 

and natural disasters as economic gains, as well as 

overlooking income inequality.   

 

With GDP as a goal, our development policies are 

focused on growth, not true welfare. Even with 

growth, welfare isn’t improved due to the disparities 

rampant in our societies today, only 60 cents of 

every $100 increase in the global economy went to 

those on less than a dollar a day (of whom there 

are still 1 billion), even with a 25-fold increase in 

economy size (1900-2008). 

 

Robert. F. Kennedy on GDP: “It measures neither our 

wit nor our courage, neither our wisdom nor our 

learning, neither our compassion nor our devotion 

to our country; it measures everything in short, 

except that which makes life worthwhile.” 

 A more effective means of measuring prosperity is 

the Genuine Progress Indicator (GPI) which uses 

multiple indicators. Where the GPI differs from GDP 

is that it factors in the environmental costs, e.g. loss 

of wetlands, and ‘subtracts’ them from the positive 

economic indicators. Additionally, it measures 

society and how well-off the people are, i.e. 

efficient transportation, gainful employment, leisure 

time etc.   

 

When these negatives are taken into account it is 

clear how flawed GDP is; it has increased more 

than three-fold since 1950, whereas welfare, as 

estimated by the GPI, has actually decreased since 

1978. This is also shown by the economic 

powerhouses India and China being home to half 

the world’s poor, even though by 2030 they could 

become high-income countries. Furthermore, GPI 

per capita does not increase beyond a GDP per 

capita of around $6,500, showing how purely 

economic measures cannot suitably estimate 

prosperity. If you define the goal of a society as 

GDP, that society will do its best to produce GDP, 

not welfare, justice or efficiency.  

 

Another viable option for measuring prosperity is 

the Legatum Prosperity Index which includes a 

variety of factors including wealth, education and 

health. This socio-economic stance is effective in 

measuring true prosperity as solid health and 

education systems often underpin prosperous 

nations. Prosperity is a multi-faceted concept which 

must be treated as such in order to be sustainably 

achieved, thus while GDP may correlate with other 

indicators, being wholly dependent upon it may 

lead to a one-dimensional growth policy. This is 

particularly so for NICs as they are investing in 

environmentally degrading industries, thereby 

hindering their future generations’ prosperity in a 

bid to achieve rapid GDP growth in the short-term. 

 

How has it been achieved by the 

West? 
 

The West achieved prosperity through rapid growth 

in the 19th and 20th Centuries; this growth was 

predicated upon urbanisation as cities are the 

cause and effect of economic growth. This is 

because goods produced in cities have an income 

elasticity of demand of greater than 1, whereas 

rural produce, e.g. food, is less than 1. Fossil fuels 

were at the heart of Western industrialisation as 

they were cheap and plentiful, with oil having an 

energy returned on energy investment (EROEI) ratio 

of 100:1. However, now it is 15:1 for oil, compared 

with 18:1 for wind power. Thus, NICs should be 

focusing on developing alternative energy sources 

such as solar (EROEI of 7:1 and rising) as the West is 

still massively invested in these increasingly 

unprofitable and degrading resources (e.g. 

Albertan tar sands) as so much of its infrastructure is 

built around oil, coal and gas. Although the West is 

now driving forward biofuels as an ecologically 

friendly alternative, this is actively worsening 

damage as they are not carbon-neutral (also poor 

returns of 1.3:1 EROEI) and take up agricultural land, 

thereby driving up global food prices – they are 

responsible for 75% of the recent price increase of 
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staple foods. Western riches have been generated 

by making the natural surroundings poorer.  

 

Fossil fuels are still driving progress in the West and 

this is being copied by NICs; China and India are 

responsible for 75% of the increase in coal demand, 

with China accounting for 65% of new coal plants 

in 2012. These fuels are expanding in NICs due to 

subsidies - in 2011, $523 billion were spent on making 

fossil fuels cheaper for industry and consumers. 

Actions like these cannot continue if we hope to 

prevent the 2 degree temperature increase in the 

global climate.  Thus, to achieve true prosperity (as 

taken by the GPI), NICs must eschew this fossil-fuel 

fixation as it is not only degrading but also 

unsustainable as the infrastructure will soon lack 

functionality. 

 

Are there other ways available to 

NICs? 
 

Due to the limits of conventional growth, i.e. 

depletion of critical resources, fossil fuels which 

drive all sectors of the global economy, 

snowballing costs of environmental impacts, along 

with the fact Western development has increased 

CO² concentration by 40% since the Industrial 

Revolution, a Western style of achieving prosperity 

cannot be repeated by NICs (who lead the rest of 

the developing world in development). Different 

systems must be employed in NICs in order to 

achieve prosperity without the environmental 

degradation seen in Western development.  

 

An important part of this is adapting the economic 

system prevalent around the world, capitalism, so 

that it has the environment and the people in mind 

– not just profits. This would involve prices reflecting 

costs, i.e. internalising the externality, with resources 

seen not just as material for value creation but 

involved in a symbiotic collaboration (instead of 

exploitation) with humans. 

 

Ecocapitalism would ensure fairer treatment of the 

environment and the people, as banks would be 

held liable for unsustainable practices (e.g. palm 

monocultures), enabling people to be supported 

with more prudent microfinance schemes, not just 

paying out to large corporations whose market 

influence has allowed them to pool resources - in 

the US, the top 0.1% are as wealthy as the bottom 

90%. Equity is crucial as it prevents governments 

being influenced by massive companies who 

operate in their own interests, thereby allowing 

reforms to take place, e.g. environmental tax 

reform to prevent the atmosphere being used as a 

dump; carbon disclosure for products (quasi-traffic 

light system on food). With equity comes a 

reduction in economies of scale and a rise in 

economies of scope, enabling better adaptability 

to market demand, especially with product 

diversification, also helping to move away from 

unsustainable industries as the void is filled.  

 

Although, ecological investments yield poor returns 

for the owners of the means of production, relative 

to other industries, the profits are collective.  

 

A dampening of environmental pressures is also 

key, with NICs concentrating their populations into 

cities in order to optimise industry and services, 

generating more capital for investment, 

development and prosperity. However, these cities 

must not mirror the sprawl of the West; they must be 

carefully planned sustainable oases laced with 

community capital, achieved through building for 

the people not the car, i.e. high density of mixed-

use buildings.  

 

The capital a country possesses, and how it is used, 

is crucial to achieving long-term prosperity. Proper 

development of human capital is pivotal to 

achieving prosperity as it enables everyone to 

contribute to society, thereby improving 

productivity and stimulating progress. This can be 

done in myriad ways, namely equal gender rights, 

unfettering half of the population for use in the 

labour force and enabling women to contribute to 

the economy outside of the informal. This also 

reduces the high fertility rates prevalent in many 

NICs at the moment which are hindering 

development as there is a lack of quality 

infrastructure (as money is used to expand 

infrastructure, i.e. quantity over quality). Once rapid 

population growth is curbed, healthcare can be 

improved, reducing the high mortality rates 

prevalent in industrialising Europe and America, 

thereby hastening “knowledge production” — the 

mass literacy, public education, and basic 

research and development that fuel growth in 

developed economies.  

 

The key is investing in education and a start-up 

culture with a community spirit to achieve urban 

prosperity, this will translate to national prosperity as 

by 2050, 80% of people will live in cities.  

 

Natural capital is pivotal, as some countries have a 

dynamic comparative advantage, forty years ago 

South Korea had a comparative advantage in 

growing rice. Had it stuck to that strength, it 

wouldn’t be the industrial giant that it is today. 

Countries must ensure they are prudent with their 

resource management to set up the institutions, 

policies, and laws needed to the resource benefits 

all of their citizens. This involves preventing trans-

national corporations pilfering their resources so 

they can be sustainably managed. This may sound 

idealistic, but the resources will not disappear, and 

commodity prices have been rising, so 

governments can try to fund their own nationalised 

industries to sustainably exploit the resources, 

ensuring that all profits are reinvested into the 

country. Funding this will be the real issue, so 
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institutions like the International Monetary Fund 

should be encouraged to provide low-interest loans 

to these countries, so they can build the capital 

necessary to control the exploitation themselves.  

 

Renewable resources must be emphasised, as 

once fossil fuels run out, the NICs will be left with 

defunct equipment. A prime example of this is 

Nigeria where lots of oil revenue is generated but it 

is both misused by the government and exported 

by TNCs (Trans-National Corporations). The ill-

effects of this are compounded by the 

environmental degradation enabled by legal 

unaccountability. Thus, natural resources can be a 

curse as corrupt governments allocate revenue to 

favoured insiders on boards of corporations who 

drive the primary sector, preventing development 

and prosperity at the expense of the environment. 

Indeed, access to fossil fuels and average distance 

from a port account for 58% of variation in cross-

country per capita income, highlighting the 

importance of the geophysical attributes of an NIC 

in its development.  

 

A part of this prudent resource management is the 

Blue Economy, whereby environmental solutions 

are made available to all so that local natural 

capital can be fully and sustainably utilised. This 

involves the multiplication of resource productivity - 

every waste product being a material for another 

value chain. A consequence of this is the 

elimination of non-reusable materials from 

production process and the cascade usage of raw 

materials, enabling NICs to achieve maximum 

prosperity from minimal environmental 

degradation. This wasn’t a part of Western 

development, thus NICs now have a ‘comparative 

advantage’ to develop more quickly and 

sustainably with a reduced footprint.  

 

A mirroring of Western development was seen in 

India with the Green Revolution where yields were 

massively improved, helping to feed a rapidly 

growing population, however the gains made by 

the yield improvements were off-set by the 

population explosion and so the real problem of an 

ever-expanding population was not addressed 

(and still isn’t). An Evergreen Revolution is 

necessary, whereby yields and efficiency are 

improved so that water and fertiliser use (which 

increased exponentially during the so-called Green 

Revolution) decreases dramatically. This would 

involve the incorporation of new technologies, 

such as resilient plants (possibly genetically-

modified), and a curbing of population growth, 

allowing an increasingly well-nourished population 

to drive the country forward.  

 

Thus, for NICs to follow the West’s example would 

be catastrophic for their goal of prosperity and the 

world as a whole. It isn’t morally just for us to dictate 

how they develop – we were damaging but 

blissfully ignorant - but now there are alternatives 

and we know the consequences it is necessary to 

avoid further degradation - and the associated 

irreversible climate change. Furthermore, the type 

of economic system in use can be altered to suit a 

more harmonious development, with times of 

depression often involving a fiscal policy driving a 

return to growth; however it is also an opportunity 

to rethink the basis upon which the economy is built 

– this can be extended to NICs.  

 

Growth & Development 

The driver of progress? To grow or not 

to grow? 
 

ICs (Industrialised Countries) face a dilemma: 

maximum economic growth or sustainable 

development? Is growth the only necessary pre-

requisite for prosperity? Currently, our consumer-

based mantra ignores what is truly needed for a 

prosperous existence, as the quest for having ever 

more is psychologically insatiable  and ecologically 

unsustainable.  

“He who knows that enough is enough will always 

have enough” 

Although growth of economic systems may still 

come, it must not come as the main objective as 

this forces NICs into a Western system, whereby 

debt is serviced through growth, instead of a more 

sustainable foundation of gathering funds from 

resource taxes, consumption etc. 

 

 “When the economic problem will take the back 

seat where it belongs, the arena of the heart and 

the head will be occupied (or reoccupied), by our 

real problems” 

 

The father of modern economics, John Maynard 

Keynes, spoke of this day, which shows that growth 

is a means to an end, i.e. we grow to a certain level, 

and then we can focus on other more pressing 

concerns such as relationships and religion. 

Furthermore, it is the elite who benefit from 

unbridled growth; the income gap has increased 

by 40% between the richest 10% and poorest 10% in 

the UK over the past 30 years (a 14-fold increase, 

while GDP only doubled in that time). Inequality 

breeds health and social problems, and an 

underclass at risk of mass unemployment as the 

majority of growth is built upon the boom and bust 

economy.  

 

Furthermore, growth often necessitates an 

increasing population (which creates human 

capital). Thus, to ensure prosperity – with the 

associated improvements in infrastructure – 

countries must grow their populations gradually, 

otherwise the population may become a limiting 

factor in the future. Family planning and 

contraceptives are needed along with the 

empowerment of women to ensure this happens. 

Guidance from the West is crucial here as NICs 

seldom have neither the capital nor the knowledge 
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to ensure sustainable population growth, thus, 

western NGOs will play a key role in fulfilling this aim. 

This must be linked with an improving productivity 

so that families having fewer children aren’t 

disadvantaged by the lost labour. However, every 

dollar spent on family planning can save 

governments up to 6 dollars in the long-run that can 

be spent on improving the quality of infrastructure 

(especially health and education), rather than the 

quantity (as seen with rapid growth), in turn 

boosting the economy and prosperity of the 

people.  

 

Ramifications of unsustainable growth 

and wasteful exploitation of resources 

(environmental degradation) 
 

The “business as usual guidelines” for growth 

(consumption, expanding population etc.) cannot 

be followed if we want to survive this century, as the 

environmental degradation which would result 

would be far worse than the destruction caused by 

Western development, as the technology available 

now is infinitely more advanced. We need to 

appreciate that the economy is an open subsystem 

of the biosphere (finite in terms of resources like oil, 

but infinite in terms of solar energy). The economic 

subsystem sustains a throughput of matter - taken 

from its environment as low-entropy raw materials 

(depletion) and returned as high-entropy waste 

(pollution).  

 

A sustainable economy is one whose depletion is 

within regeneration rates and whose pollution is 

within the absorptive capacities of the biosphere. 

This harks back to Biblical times with God’s gift of 

Manna to the Hebrews, whereby God supplied 

them with their “daily bread”; they couldn’t gather 

more than they needed. Similarly, unsustainable 

growth occurs as a result of materialistic longing 

which cannot be satiated and will only result in 

environmental degradation. Just as “man cannot 

live on bread alone” we must learn to live humble 

lives, concentrating on a higher well-being over a 

consumption-driven existence.  

 

As the economy is a subsystem of the biosphere, 

with all economic inputs being environmental and 

all wastes produced being returned to the 

environment, we must acknowledge that our 

economic expansion will increase consumption, 

thereby increasing wastes on our finite planet. This 

can only be fixed with a continuous cycle of 

materials.  

 

The source of all innovation and wealth is 

combustion. This reliance upon burning not only 

wastefully exploits our resources (as the profits 

made are ploughed back into extracting more of 

the resource not funding alternatives for when it 

runs out) but also ties everything we do to 

environmental degradation. For example, the BP oil 

spill represented the total volume of oil consumed 

by the world every hour and a half. Even though 

innovations can reduce waste they also improve 

extraction capabilities. This dual nature is inherent in 

achieving both prosperity and minimal 

environmental degradation as it is a vicious circle, 

e.g. CFCs were invented by scientists, then found to 

be damaging, so removed by scientists, then 

replaced by HFCs (many of which are over 1000 

times more warming than CO² per molecule). Thus, 

new technology must be suitably tested and long-

term plans set in place before widespread 

deployment, such as biofuels - clearing one 

hectare of rainforest for biofuels emits 300 times 

more CO² than is saved by burning the fuel every 

year. 

 

After one look at this planet any visitor would say ‘I 

want to see the manager’ 

Ironically, the worst thing for the environment is the 

increasing efficiency of appliances. The efficiency 

of appliances doesn’t offset the embedded energy 

from manufacturing processes, but it allows the 

money saved to be invested in other more 

degrading activities. This is especially so as although 

material intensity decreased by 33% from 1980-

2007, GDP has increased 141% so there has been 

an overall increase in resource use of 61%. Likewise, 

energy intensity reduced by 29%, but energy use 

increased by 70%, so the savings are offset.  

 

So for any real impact to occur the carbon intensity 

of each dollar must decrease by 130-fold to keep 

CO² within safe limits (450ppm). Efficiency is the 

easiest solution for political leaders as there is no 

obvious cost to consumers (thus votes) as would be 

seen if energy taxes were implemented. Thus, the 

savings from efficiency are only worthwhile if the 

capital is invested correctly to allow the jump from 

prototype to globally implemented system, e.g. 

Makani Power which has developed kite turbines 

which would usher in a new wind powered age, as 

this transition is the biggest hurdle for new 

innovations. 

 

 

Abandoning the combination of hard and soft 

energy path, (i.e. increasing fossil fuel use with 

increasing efficiency), is key to achieving prosperity 

in the long-run while simultaneously reducing 

environmental degradation (as reducing total 

energy will allow renewables to keep up). However, 

even some renewables are hampering progress as 

cheap hydroelectric power only serves to damage 

ecosystems and displace people from their homes, 

so part of the new Green Revolution will involve 

removing old renewables, e.g. dams. Similarly, 

illumination is now so cheap that darkness is 

endangered. It expands working hours and energy-

intensive leisure time. Thus, there is no consumption 

decrease with improved efficiency – often an 

increase. Also, illumination decimates turtle and 

insect populations along with disrupting Circadian 
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rhythms which can accelerate the growth of 

cancerous tumours, thereby stifling prospects for 

prosperity. 

 

Increasing consumption produces numerous social 

problems too as increasing refrigerator volume 

(with reduced costs) has mirrored increases in BMI 

in the West, thereby increasing demand for food 

which has led to over-production, causing 40% of 

the food produced in the USA to go to waste 

(meaning that ¼ freshwater use is for discarded 

food and more global warming as rotting food is 

the primary source of anthropogenic methane). As 

food is so crucial to achieving prosperity, the 

Western style of agriculture (the greatest single 

environmental impact of man) should be ignored 

by NICs, namely the practices of monocultures, 

land clearance and the mass usage of chemicals, 

water and energy. Especially as yields must improve 

as the amount of farmland per capita has reduced 

from 7.91 hectares in 1900 to 2.02 in 2005, with a 

further strain going to be placed upon the systems 

by the fact that China will have 17% of the world’s 

population and 40% of Gross World Product by 

2030.  

 

Thus, it is imperative that they have sustainable food 

systems in place in order to avoid Western 

problems, such as meat having to be blasted with 

ammonia to kill E. coli, even though the E. coli is only 

present due to cattle being fed corn not grass.  

 

Part of the issue in the West is that the infrastructure 

we have is set up for maximum environmental 

degradation and so the process of reducing our 

global footprint is itself increasing carbon footprint 

with the pollution attributed to infrastructure and 

“green” forms of energy (e.g. nuclear requires huge 

amounts of water and produces toxic waste). 

However, NICs’ development so far has been 

similar to the West. 

 

However, at the moment NICs are converting fossil 

fuels into prosperity more aggressively and their 

environmental degradation is increasing at an 

alarming rate, (as in China, where 40% of their rivers 

are a health risk and 80% of their cities have sub-

standard air quality). China also burns half of the 

world’s coal and has widespread land pollution 

(due to metals from mines, and in part due to solar 

cell production – China is the number one 

producer). So, it must turn from a black superpower 

to a green one to avoid further environmental 

degradation, which would put even more pressure 

on our carbon sinks (i.e. oceans, vegetation etc.) 

which sequester 54% of anthropogenic CO2 

emissions.  

 

While NICs are encouraged to grow more 

sustainably, the West isn’t doing its fair share as it is 

outpricing renewables from the energy market with 

natural gas exploitation, with both Canadian tar 

sands and US fracking, reducing gas prices, again 

coming at the expense of the environment with 

water pollution. This is due to the setup of global 

markets treating environmental damage as a 

negative externality, so unless Pigovian taxes 

(which offset negative externalities) are 

introduced, we will continue to degrade the 

environment for profit. A case in point is 

deforestation, as it is pointless when bioeconomics 

(synergy with the environment) can provide us with 

more energy and food from the land before it is 

destroyed than after it is stripped down to bare 

earth. Thus, it is very hard for NICs to pursue 

sustainable development when the Western model 

they are emulating is speaking of ecologically 

sound schemes whilst further degrading the 

environment.  

 

But, this is being repeated by NICs as between 2000 

and 2009, investment by Chinese firms in Africa 

alone quadrupled to more than $100 billion. Now, 

untapped resources are being exploited at the 

expense of the environment as road and rail links 

open it up to illegal loggers and poachers, while 

people in remote villages are still detached from 

marketplaces and other economic centres.  

 

Sustainable growth/development 

technology involved 
 

Sustainable growth achieves prosperity with 

minimal environmental degradation and has a 

degree of longevity to it. As shown by the Kuznets 

Curve (see Figure 1) growth tends to be coupled  

with increasing environmental degradation, with 

many NICs approaching the apex now.  

Figure 1 – The Kuznets Curve 

 

However, for the climate to stay within suitable 

boundaries, the amount of time which NICs stay in 

the top half of the graph has to be minimised, thus 

they need to ‘tunnel’ through and achieve 

prosperity without irreversibly degrading their 

environment. This can be done with the mass-

implementation of new and evolving green 

technologies which can bring affluence to the 

masses without straining the environment. A key 

part of this is a country’s control over the economic  
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activity which goes on domestically, i.e. 

internationalisation over globalisation. While 

internationalization refers to the increasing 

importance of international trade, international 

relations, treaties, alliances, and so on, it still stresses 

the importance of the nation state in affairs; 

Whereas, globalisation is effectively the erasure of 

national boundaries for economic purposes, 

(basically allowing unfettered individualism for 

corporations on a global scale). This merely 

prolongs the industrial countries’ illusion of unlimited 

resources, and postpones the shift from "empty-

world" economics to "full-world" economics that all 

nations must eventually make. 

 

An alternative to this world economy is the steady 

state economy, whereby the goal of the society is 

to improve the quality of life (not to increase GDP). 

Thus, it favours stability over growth, with 

investments based not on fiscal returns but on social 

and environmental ones. Furthermore, 

environmental degradation is reduced by reducing 

economic output as productivity is optimised (not 

maximised), so meaning is given to jobs and 

unpleasant work and long hours are reduced with 

technology – something we haven’t seen so far. 

 

This is due to improving labour productivity enabling 

a reduction in hours rather than displacing people 

from employment entirely. An emphasis would be 

placed upon increasingly local trade with the 

removal of in-built obsolescence. The society would 

be more equitable, hopefully removing 

materialistic desires bred from class competition. 

Thus, the benefits of society would be for all, not just 

the elite. 

 

Economics comes from the Greek for household 

management, and governments should seek to 

employ economic husbandry, with respect for its 

limits. Herman Daly broke this down into 3 basic 

rules: exploit renewables no faster than they can be 

regenerated; deplete non-renewables no faster 

than the rate at which renewable substitutes can 

be developed; emit wastes no faster than can be 

safely assimilated by ecosystems. All of which 

require a reduced throughput and a cradle-to-

cradle approach to production. Implementing the 

changes necessary for a steady state economy 

would involve: bans, rationing and tradable 

permits; an ecological tax reform to disincentivise 

the purchase of products which produce 

environmental problems; an emphasis upon 

conservation as it enhances the environment’s 

assimilation ability; possible partnerships with LDAs 

to provide an ecological service, e.g. Norway and 

Guiana signed a deal whereby Norway provides 

Guiana aid in return for the preservation of the 

rainforest; it is also possible to quantify TNCs’ wastes 

and force them to fund projects which balance 

impacts elsewhere; a monitoring system, e.g. UN 

System of Environmental Economic Accounts.  

 

Food is a massive part of ensuring prosperity for all, 

however it often comes at the expense of the 

environment. We must utilise the fertile land for 

agriculture to improve global yields and safeguard 

against soil degradation of lesser-quality areas and 

an increase in energy expenditure. An example of 

this is grass-fed New Zealand lamb which has ¼ the 

energy footprint of grain-fed English lamb, including 

transport, due to the more congenial environment. 

This is in part due to the superficiality of food miles 

with the efficiency of containerisation, thus 

transportation is the smallest share of energy, while 

home preparation accounts for 25% of total 

energy. A switch to organic farming would reduce 

greenhouse gases (GHGs) by 20%, according to 

Berlin Institute for Ecological Economy Research, 

and if all soils were organic they would be able to 

absorb 40% of global emissions.  

 

Furthermore, water is increasingly scarce as industry 

and agriculture deplete groundwater resources, an 

alternative to this is drip irrigation, but it is currently 

disincentivised by subsidies made for water in NICs, 

so new policies must be implemented to bring 

usage in line with real costs to save the resource 

and encourage greywater harvesting. Drip 

irrigation can reduce water usage by up to 70% 

and improve yields by up to 90%. Similarly, direct 

sowing lessens the impact of agriculture upon the 

environment as it negates the need for ploughing 

so increases the earth worm population, improving 

soil health and thus yields. 

 

Cities can also become key agricultural players as 

Agroparks can sit alongside cities, utilising city 

emissions and greywater with greenhouses and 

closed loop water cycles. They can grow 30 times 

as many strawberries per acre than a field and a 

kilo of Dutch tomatoes needs 3 litres not 60. Similarly, 

vertical farming makes use of hydroponics and 

greenhouses, and so is weather and soil-

independent. This can occur in the middle of cities, 

e.g. The Plant in Chicago where an old factory was 

turned into a multi-level farm. Hydroponics can also 

be used in a symbiotic relationship with 

aquaculture, as in the Tomatofish Project, where it 

only needs 3% the water of conventional 

agriculture, as 97% is recycled. Community farming 

also improves food security as there is less 

dependence upon monocultures which are prone 

to pests and drought. This is especially needed in 

NICs, where 75% of all farmers are small-holders with 

less than 2 hectares. 

 

Cities can also encourage entrepreneurship by 

improving social mobility, as seen by The Great 

Gatsby Curve (see Figure 2), if they are set up to 

fund education, allowing research and 

development to take place in-country. A more 

skilled workforce ensures that new technologies 

being imported can be fully utilised. Cities are the 

optimal place to start this learning curve as they are 

in the midst of all other activity, however 
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governments must ensure that opportunities are 

available to all, as seen with the Morrill Act of 1862 

in the US which set aside land for US colleges to be 

established on. NICs have never been more able to 

do this as there is so much information out there to 

help, e.g. the framework of Sustainable 

Development Solutions Network.  

 

 
 

Figure 2 

 

Globalisation (or internationalisation) is also helping 

as it allows the rapid transfer of knowledge 

necessary to develop quickly, as seen in South 

Korea as it transformed from an agrarian society to 

a high-tech society in four decades. Urban 

conurbations were vital to this change as they 

allowed the importing, testing and then wide-scale 

implementation of newer technologies so that NICs 

not only reach Western levels of prosperity but can 

do so in a less degrading manner, i.e. 

‘Leapfrogging’ to newer technologies such as 

mobile phones or solar energy. Cities are also the 

home of institutions, which implement the systems 

necessary to achieve these changes, and so it is 

crucial for ‘natural capitalism’ to stem from 

institutional changes as these are more effective 

than trying to stem human materialistic desires. 

  

Technology is fundamental to sustainable growth 

as it reduces the environmental degradation 

associated with prosperity. It is one of the only 

avenues available to NICs as reducing population 

size is dehumanising, while reducing consumption 

levels (i.e. self-denial) is neither enough nor feasible, 

so improving technology is good as it reduces our 

throughput by instigating efficient material cycles, 

ensuring prosperity doesn’t come at the expense of 

the environment. Utilising nature is intrinsic to this as 

we should seek to emulate ants, whom consume 

the calorie equivalent of 30 billion people but do no 

harm as they merely make nutrients available for 

reuse. This is the blueprint of a sustainable economy 

where all residual matter flows back into 

technological or biological cycles. Further to this, 

take-back obligations for trade and industry would 

encourage reusability. However, natural produce 

and solutions are nearly always out-priced by 

subsidised man-made substitutes, thus NICs must 

focus their government revenue not on subsidising 

the powerful corporations but on stimulating 

another Kondratiev Wave (supposed cycle-like 

phenomena in the world economy).  

 

 “The final causes of all social changes and political 

revolutions are to be sought, not in men’s brains, not 

in men’s better insights into eternal truth and justice, 

but in changes in the modes of production and 

exchange” 

 

A green Kondratiev Wave is needed (waves usually 

follow depressions as scarcity stimulates innovation, 

so as we are still recovering from the 2008 recession, 

the world is ripe for a change). This would involve a 

reorganisation of the economy based around 

technological advances, utilising biotechnology, 

e.g. palladium-covered microbes acting as 

biocatalysts in fuel cells (powered by termites who 

give off hydrogen, with one A4 sheet of paper - 

they consume cellulose - enough for 2 litres of 

hydrogen, the equivalent of 10km in a fuel cell car). 

 

The growth of such a system, whereby 2% of gross 

world product was invested in environmental 

technology would surpass the ‘business-as-usual’ 

rate in 7 years, with the margin widening thereafter. 

On a national scale, the benefits of ‘greening’ 

industry can be seen in Germany, where the 

chemical industry (1990-2009) experienced a 

production increase of 42%, while reducing energy 

usage by 33% and GHGs by 47%. A green economy 

creates jobs and economic progress, while at the 

same time avoiding considerable risks such as the 

climate change, water scarcity and the loss of 

ecosystem services. Part of this is often preventing 

privatisation so market forces are suppressed, thus 

a more sustainable approach is more likely to be 

taken, as even though it is not as fiscally rewarding, 

it is done for the greater good. So NICs should try to 

retain as much control over their industries, 

especially primary sector, to prevent a race to the 

bottom, where environmental degradation occurs 

for slim financial returns, e.g. the last remaining wild 

forests in Romania being cleared for lumber.  

 

There are innumerable resources out there to aid 

NICs development into green superpowers, namely 

Factor Five which shows feasibility of solutions 

already out there, with industry investments paid off 

in 2-5 years, e.g. reduce the environmental impact 

by 80% of steel production employing net shape 

casting. If NICs were to take on these 

recommendations, under the Green Economy 

Report modelling exercise, they would achieve 

higher annual growth rates than a business as usual 

scenario within 5-10 years. This economic growth is 

characterized by a significant decoupling from 

environmental impacts with the global ecological 

footprint to biocapacity ratio projected to decline 

from a current level of 1.5 to less than 1.2 by 2050 – 

much closer to a sustainable threshold value of 1 – 
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as opposed to rising beyond a level of 2 under 

business as usual. However, it will need a lot of 

investment, probably from MEDCs. 
 

Where now? 

International cooperation 
 

Due to the sheer scale of the problems we face, 

there must be a united approach to this, however, 

as E. F. Schumacher points out, they are divergent 

problems, i.e. there is no one solution, so it cannot 

be solved instantly. As the effects of environmental 

degradation are felt worldwide, common goals 

should be in place. Coordination is necessary to 

prevent countries implementing more stringent 

regulations losing capital and industry as it flees to 

other countries which are yet to implement the 

same measures. Resource limits must be set from 

the top down, i.e. global-national-local, e.g. 

Montreal Protocol, with enforcement. To allow NICs 

to deal with resource limits, product sharing should 

be implemented to allow the costs of emerging 

technologies, especially patent costs, to be shared 

to provide wider market for green goods in the 

developing world. This is particularly pertinent as 

industrialised countries currently hold 97% of 

patents worldwide.   

 

The role of TNCs in the world market must be 

assessed so that they are more responsible and 

internalise the cost of goods to reflect the manifold 

environmental and social implications. Western 

investment into NICs and other developing areas 

must be scrutinised to ensure it is being put to its 

best use, so we must find effective aid delivery 

systems which both pool resources and monitor 

impacts. Especially in recent NICs, funds must be 

put in place to ensure population growth is 

controlled to prevent constant expansion of 

services at the expense of quality/development, 

and thus prosperity. A good way to do this is 

through Non-Governmental Organisations 

establishing primary healthcare systems, e.g. The 

Global Fund to Fight AIDS, Tuberculosis and Malaria. 

This idea of a moral global economy based upon 

the value of investments to society and nature is 

key to digressing from satisfying Mammon all the 

time. Similarly, India could offset all of its current 

emissions through ecosystem restoration if only it 

had the right incentives and funding. 

 

Part of this Green New Deal must be an ecological 

modernity, whereby NICs resist the temptation of 

Western lifestyles so as not to repeat man’s previous 

coevolution with nature, which has been 

dependent upon ruthless exploitation of nature. 

The ‘old growth’ driven by debt and resource 

intensification is no longer plausible (given that CO² 

emissions must halve by mid-century if this isn’t to be 

our “Final Century”). To do this, we must utilise our 

resources on a global scale because just as some 

countries are suited to solar energy production, so 

too agricultural production should be 

concentrated in places with high-quality soils. Thus, 

locavorism isn’t always the best solution as it may 

use unsuitable ground. This will help drive economic 

growth due to the increase in productivity with 

innovation and as tax is dependent upon growth, 

there will be sufficient funds for both social schemes 

and developing new technology ensuring that 

prosperity is achieved without degrading the 

environment.  

 

Furthermore, pan-continental networks would 

improve relations, i.e. the solar radiation on deserts 

in 6 hours is the equivalent of global consumption 

for one year. A joint effort in areas such as energy 

production will bring a willingness to sign climate 

change treaties and help to roll-out new 

technologies on a larger scale with investment from 

NICs, e.g. the DESERTEC project in North Africa 

(China is a stakeholder), utilising solar power in the 

Sahara for export to Western countries (helping to 

reverse the trend of NICs being reliant upon 

Western investment to progress by leapfrogging 

OECD countries into the solar age). 
 

“The sun is the only safe nuclear reactor, situated as 

it is some ninety-three million miles away” 
 

The West’s moral duty to lead or to 

leave 
 

One of the main problems with the way that NICs 

have been developing is that they have been 

trying to emulate the way in which the Western 

world has progressed. NICs must identify alternative 

paths and in doing so must view the world as a 

heterogeneous society with intertwined paths, i.e. 

we are a global community of multifarious cultures, 

but in essence we all have the same goal, to create 

the best society for our people, the fruition of which 

is predicated upon how we interact with other 

nations on a global platform. It is very difficult for 

NICs to go a different way, as most of them were 

colonies at some stage, so imperialism hindered the 

convergence of economies, however growth is 

now possible but the infrastructure left behind was 

setup for maximum profit, regardless of 

environmental degradation, i.e. railways through 

the forest from mine to port. Thus, most of the NIC 

growth has been driven by carbon intense 

industries, such as coal-fuelled manufacturing in 

China. This has been very successful so far in terms 

of rapid economic growth, however, the 

environmental degradation has been phenomenal 

as investments have been based on no more than 

financial returns. To some extent, the West has no 

moral authority to tell NICs how best to develop, but 

for our planet to remain somewhat intact, it will be 

best if our knowledge of sustainable pathways to 

progress are put into practice.  

 

This would include promoting alternative business 

models, such as cooperatives and public interest 

companies, where profits are pursued as a 
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secondary goal. There are companies set up to 

allow this to happen, e.g. Natural Step which helps 

the transition from a corporation whose 

infrastructure generates profit to one with 

environmental standards. The West must also lead 

the way in change agents by improving policies to 

focus on: the regulation of the global commons; 

caps; taxes etc. 

 

Funding the changes may also be part of the 

West’s role, however, dishing out the capital 

necessary for the post-fossil-fuel-era must be 

controlled by an independent organisation, 

whereby funds are fairly and efficiently distributed, 

to prevent conflict and despots. This could be an 

International Climate Bank, helping to control 

climate change with allowances in the same way 

that central banks control inflation. Similarly, some 

regulatory bodies are already in place but lack the 

power to fight-off the intentions of TNCs who have 

government backing (by dint of certain 

shareholders being politicians) such as the 

International Ocean Authority, which regulates 

mineral exploitation and grants fishing rights, and 

the Arctic Transnational Institute, which ensures 

sustainable exploitation of the Arctic, but have no 

authority to enforce, so there is no incentive for 

countries to follow suit (as the global commons are, 

by definition, in no one’s possession).  

 

NICs may even take a stand against Western 

intervention as the 2008 recession showed the 

inadequacies of Western financial institutions, 

namely by the fact that the main solution to the 

crisis was to throw debt-based stimuli into an 

unstable financial system while cutting valuable 

public services – this is no way to create a 

prosperous and sustainable economy. Likewise, the 

West has also experienced rapid financialisation, 

when the role of the finance industry should be 

solely to help money get where it needs to, i.e. a 

vector, but now it is used as capital production (1/3 

capital generation in banks is loaned to other 

banks). Even though Western handling of the 

economy has been farcical at best, US and EU 

currencies are held in reserve in most NICs, so the 

West does hold sway over the rest of the world.  
 

Do we care?  
 

Many people view the Earth as an infinite source of 

wealth which is for us to exploit. Fossil-fuel 

advocates see no problem in using resources and 

some economists may feel that stemming growth is 

actively immoral and that all countries should be 

given the tools to plunder their environment to get 

the maximum monetary benefit from it. In 1865, an 

Englishman named Jevons wrote a book on the 

importance of coal and how improving efficiency 

had a direct rebound effect of increasing its 

consumption. He too could see the unsustainability 

of the systems in place (even then) and spoke of 

future power from wind and solar energy. Jevons 

ended his book with the statement: 

“We have to make the momentous choice 

between brief but true greatness and longer 

continued mediocrity”. 

  

What he is saying is that we should not live 

extravagantly in the present just because we can, 

but we must look ahead to the future and be 

content with a more sustainable “mediocrity” now. 

From a social aspect, people are often only willing 

to change if they are being directly affected by the 

ramifications of unsustainable growth, however as 

most of the consequences are being felt outside of 

the Western realm, the people who have the ability 

to stimulate a change are numb to the reality of 

what is going on elsewhere. Thus because air 

pollution deaths and biodiversity losses aren’t 

readily apparent to us, we don’t care. If our lives 

were at immediate risk, it seems likely that we would 

make a concerted effort to adapt and overcome 

the hardships presented, as seen in the Second 

World War when the UK spent over 40% of its GDP 

on the war effort. Unfortunately, no such effort is 

being made at the moment as only 2-3% is currently 

spent on environmental causes. Therefore, a global 

cultural change is needed, by advertising the 

benefits of nature, thereby taking us back to the 

connectedness which even Aquinas saw leaving in 

the 13th Century: 
 

“The natural world cannot be turned into a mere 

thing to be manipulated for Man's own 

advancement. To do so separates Man from 

Nature, and in so doing separates Man from God.”  
 

Whether you believe in a creator or not, his point is 

a very valid one as we must try and reconcile the 

damage we have done by employing a system of 

husbandry. This view wasn’t prevalent at the time, 

never has been, and potentially never will be by 

dint of our paucity of altruism. However, we are 

gradually coming round to the realisation that we 

need to take better care of what we take for 

granted as we haven’t seen the full effects of our 

impact upon the environment until now. 

“Earth provides enough to satisfy every man's need, 

but not every man's greed”.  
 

Conclusion 
 

There are many challenges that we face as a 

planet, due to the wasteful exploitation of our 

resources and the myriad environmental problems 

which result. There are many avenues to explore for 

suitable technology to be employed on a world-

wide scale in order to ensure that NICs, can 

achieve prosperity without degrading their 

environment too much. However, there has to be a 

certain degree of degradation to produce the 

money necessary to stimulate growth, of which the 

resulting capital can be invested in green 

infrastructure. This ensures that the prosperity 

generated now will continue for future generations 
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to enjoy; this is the sort legacy which we should 

want to leave to our children. Not one in which we 

permanently degrade our environment, knowing 

full well the consequences, just so that we can 

achieve short-term, materialistic prosperity.  
 

A major driver for this will be governments, although 

for them to commit to sustainable development, 

they first have to change the way in which they 

measure prosperity and be willing to pay the price 

to protect the environment. For the necessary 

changes to take place in NICs, the West will have 

to show the way – even though it is mostly our fault 

for the degradation which has taken place – 

through both knowledge-sharing and funding.  
 

On a broader scale, this question is relevant in that 

the way in which NICs develop will guide the way 

in which the rest of the developing world will 

develop, thus it is imperative for us to fix the learning 

curve now before it really is too late. NICs will also 

play a key role in their development, as seen by 

investment into Africa and Latin America. With 

regard to the West’s role in this, just as Gandhi said 

“Be the change you wish to see in the world” so too 

must we show the way for NICs to develop and in 

some ways re-develop our own societies, thereby 

creating a sustainable blueprint for all to follow.  
 

A distinct change of mind-set is also necessary, from 

one which acknowledges the sacrifice and 

begrudgingly changes its habits, to one which fully 

embraces all tenets of sustainable living. If this 

doesn’t happen, people won’t be content living 

lives of reduced private mobility (and ownership) 

and hampered economic growth while vast fossil 

fuel reserves sit unused in the ground, especially 

with the absence of signs of worsening climate 

stress in the West. Humans have never made a 

large, permanent difference on a global scale – a 

positive one at least – so the real conundrum is 

whether we care enough to make these life-

changing alterations for the good of the future 

health of the planet we are so privileged to inhabit.  

“Our problems are man-made; therefore, they may 

be solved by man. And man can be as big as he 

wants. No problem of human destiny is beyond 

human beings” (John F. Kennedy, 10th June 1963). 

We can only hope that he spoke the truth. 
 

Alexander Mulroy, 

Saint Olave’s Grammar School 
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How has the illegal 

wildlife trade facilitated 

the decline in the 

pangolin population, 

and what is being done 

locally and globally to 

stop this? 
 

 
 

As stated by the World Wildlife Fund (WWF) on their 

main website, “The illegal wildlife trade is one of the 

biggest threats to the survival of some of the world’s 

most threatened species. In fact, it’s second only to 

habitat destruction as a cause of loss for many 

species.”  It is this reality that fuels the subject matter 

of this report, which will examine the impact the 

illegal wildlife trade has on the pangolin, and the 

subsequent varied efforts that are being 

implemented on different scales and by various 

authorities in support of their protection.  

 

Reports of the increasing endangerment of wildlife 

over the past few decades have nearly entirely 

focused on the animals chosen by charities, 

welfare organisations and the press that, in the 

public opinion, are the most charismatic, attractive 

and recognisable. This is why financial support is 

greater for the protection of animals such as tigers, 

pandas and elephants. Even though the protection 

of these species is very important, other less high-

profile species’ plights need advertising as well.  

Thus, an investigation of pangolin population issues 

is needed, as they are relatively not well 

understood, or even known by the public. 

Pangolins are being driven towards extinction due 

to our impacts, at the same, or, arguably, a faster 

rate than many of the more well-known threatened 

wildlife species. Annual seizures of pangolins are 

estimated at roughly 10,000 worldwide, but many 

experts warn the illegal trade is far greater. This 

undoubtedly impacts greatly on the pangolin 

population in the wild, which is estimated to be     

25,000-50,000 in China. This figure was recorded in 

2000 after a national survey was conducted. 
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The Pangolin  
 

Figure 1 - Distribution of all eight pangolin species 

and conservation status. 

 

Described by Sir David Attenborough as “one of the 

most endearing animals I’ve met”, there are eight 

species of pangolin (Figure 2) living today across 

forty-eight countries (Figure 1); four living on the 

African continent: 

• Cape or Temminck’s Ground pangolin 

(Smutsia temminckii)  

• White-bellied or Tree pangolin (Phataginus 

tricuspis)  

• Giant Ground pangolin (Smutsia gigantea)  

• Black-bellied or Long-tailed pangolin 

(Phataginus tetradactyla)  

 

And four in Asia: 

• Chinese pangolin (Manis pentadactyla) 

• Sunda pangolin (Manis javanica)  

• Indian pangolin (Manis crassicaudata)  

• Philippine pangolin (Manis culionensis)  

 

 

The pangolin is often described as looking like a 

scaly anteater; as they are covered in strong 

overlapping keratin scales (the same substance 

that makes up human nails and hair). However, 

they are in fact unique placental mammals that 

are taxonomically distinct in comparison to 

anteaters and armadillos (which are part of the 

order Xenarthra unlike the pangolin which is part of 

their own unique order: Pholidota). Yet these 

animals do fulfil the same ecological niche. This is 

due to the pangolins’ three long claws on their 

forefeet that are used to destroy the nests of 

termites and ants, and also to dig nesting and 

sleeping burrows.  Alongside these claws, pangolins 

have also a long sticky tongue to aid with obtaining 

their major food sources: termites and ants. 

 

Figure 2 - Relative size and conservation status of all 

eight pangolin species. 

 

The local names for pangolins reflect these unusual 

morphological traits. For example, in Cantonese, 

the name for pangolin translates to ‘the animal that 

digs through the mountain’. This is because, in 

Chinese legend, pangolins were believed to travel 

underground across the world. This was probably 

believed due to the fact that many pangolin 

species, including nearly all Asian species, live a 

majorly fossorial life. However, in Mandarin, ‘Ling-li’ 

or ‘hill carp’ is used as the Chinese pangolin’s 

name, referring to the brown scales on the animal 

that appear similar to that of the Chinese carp. 

 

The eight different pangolin species, depending on 

their physical traits, will live either a primarily fossorial 

or arboreal lifestyle. For example, due to the 

presence of a prehensile tail on Long Tailed 

pangolins they will spend most of their life in trees 

using tree hollows as nesting sites. Comparatively, 

the Indian pangolin lives a more fossorial lifestyle 

and therefore has noticeably larger front claws to 

aid with its digging. 

 

Pangolin Trade 
 

It should be noted that, annually, the international 

wildlife trade is estimated to be worth billions of 

dollars; it is currently estimated at 160 billion US 

dollars, and includes hundreds of millions of 

different animals and plant species. The 

international wildlife trade itself varies a great deal 

and includes products such as timber, live 

organisms of all kingdoms (animals, plants, fungi, 

protoctists, bacteria and even viruses), associated 

food products, and medicines to name but a few. 

In effect, given the widespread variety of trades 

involved, international trade of wildlife is crucial for 

local and global economies worldwide. 

Unfortunately, not all trade that is undertaken is 

legal. It is estimated that the illegal wildlife trade is 

worth over 19 billion US dollars annually, and due to 

its distinctly covert nature, this figure undoubtedly 

undershoots its true economical worth. It has now 

become the fourth most lucrative criminal activity 

in the world behind narcotics, counterfeiting and 

human trafficking. 
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Not only does the illegal wildlife trade have obvious 

impacts on the animals it affects, it is the second 

biggest threat to species survival after habitat 

destruction, with overexploitation a key issue. It also 

causes major social impacts; for example, 

poachers have killed over a thousand rangers 

across 35 countries. It is also believed that in 

countries where the illegal wildlife trade is 

prevalent, development of that country will be 

hindered, especially in countries where the money 

gained from the trade is used to buy weapons for 

rebel leaders and dictators (as seen with the rhino 

trade in Africa). 

 

Predicting the numbers of different species of 

pangolins is difficult enough, due to their secretive 

lifestyle, with current biodiversity monitoring 

methods rarely able to successfully record the 

presence of pangolins. The most accurate 

information obtained about their distribution is 

derived from the knowledge of local hunters, but 

this is made much more difficult by the presence of 

the illegal wildlife trade, which significantly reduces 

their numbers. Not only does trade reduce their 

populations’ sizes, but, often, seized loads are so 

badly mutilated, with only scales present, 

sometimes in powdered form.  Trying to accurately 

keep track of each individual species, whether the 

critically endangered Chinese and Sunda 

pangolins or the vulnerable African species, is 

extremely difficult, given that only their crushed 

scales are usually found in trading form.  

 

“Pangolins are by far the most common species of 

mammal in international trade, with animals being 

taken from all across Asia to meet the demand for 

use in traditional medicines, and for meat, largely in 

China,” says Chris Shepherd, the Deputy Regional 

Director in Southeast Asia of TRAFFIC, an 

organization devoted to fighting illegal wildlife 

crime. 

 

The demand created by the traditional medicine 

market, which has used pangolins for thousands of 

years, and is therefore based on old fashioned 

beliefs and ideas, is proving to be devastating to 

pangolins as the human population grows across 

Asia.  There is an estimated decline of 80% in the last 

couple of decades for the Sunda and Chinese 

pangolins. As quoted by the Journal of Chinese 

Medicine (which promotes the protection of 

pangolins and suggests alternatives for their use), 

pangolins, especially their scales, are said to be 

used to “disperse blood stasis (for promoting 

menstruation and lactation), reducing swelling and 

promoting discharge of pus (for abscesses and boils 

etc.) and for expelling wind-dampness (for pain 

due to rheumatism/arthritis). These ‘believed 

properties’ have no support from the modern 

medical community. This is because the keratin 

scales that cover pangolins are as effective as our 

own nails in solving different illnesses. Yet this fact still 

does not stop the  pangolin from being legally used 

in designated hospitals and in patent medicines in 

China. The scales also are still listed in the Chinese 

Pharmacopoeia 2010 as an official drug. Even if this 

legal use was to be more strictly regulated, or 

eliminated, it would not help to decrease the 

demand for pangolin in the illegal market. 

 

The decline in pangolin populations, and the ever 

increasing efforts to stop the illegal wildlife trade (it 

is illegal to sell pangolins in China and Vietnam) has 

led to a dramatic increase in the price of pangolin 

products. A kilogram of pangolin scales that 

earned only 80 yuan in the early 1990s, would be 

worth roughly 1,200 yuan on the black market now 

(Block, 2013). In Hanoi, Vietnam, the trade of 

pangolin in shops is not even hidden, despite being 

against the law with products readily available; a 

very laissez faire approach to its regulation is held 

by much of the policing community, and so shop 

keepers know that they will not be punished, and 

are willing to continue with the trade (Thomson, 

2012-2013).  

 

This view, held by many, is only cemented more by 

the fact that it is often high ranking government 

officials that are eating pangolin in restaurants 

throughout the city (Thomson, 2012-2013). The 

consumption of pangolins in our eyes may seem 

barbaric, but in Vietnamese culture it is quite 

normal, particularly among the business elite, who 

order expensive pangolins as a show of wealth and 

power. Its illegal nature gives an appearance that 

they are above the law. Pangolins can be eaten 

and prepared in numerous ways with restaurants 

claiming to serve it fried, steamed, grilled or cooked 

with bamboo shoots, or as a foetus, costing around 

700 US Dollars for 2kg. A chef from Guangdong, a 

free trade zone in China, was interviewed last year 

in the Beijing Science and Technology Daily and 

described how he prepared and kept pangolins for 

his restaurant, “We keep them alive in cages until 

the customer makes an order. Then we hammer 

them unconscious, cut their throats and drain the 

blood. It is a slow death. We then boil them to 

remove the scales. We cut the meat into small 

pieces and use it to make a number of dishes, 

including braised meat and soup. Usually the 

customers take the blood home with them 

afterwards...”. 

 

This demand in Asia is causing organised crime rings 

and trafficking in Africa to be set up for the trade of 

the four species that live there. This means that they 

can be sent over to meet the great desire for them 

in the Chinese markets. This, consequently, means 

that the likelihood of the African species increasing 

in vulnerability will rise. This was highlighted by the 

discovery and following seizure of over one ton of 

pangolin scales from a shipping container from 

Kenya by the Hong Kong Customs authorities. This 

was, at the time, February 2015, the second 

interception in Hong Kong of a shipment of 

pangolin scales from the African continent in just 
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five months. The previous seizure contained 320 

kilograms of pangolin scales in October 2014. In this 

case the pangolin scales were detected in a 

container which was declared as ‘plastic pets’ at 

the Kwai Chung cargo examination compound. 

  

The two main methods currently being used to 

evaluate the prevalence of the illegal wildlife trade 

of pangolins are to analyse data from surveys of 

pangolins available from local market traders, and 

those seized by officials. For years, TRAFFIC, an 

organisation dedicated to the sustainable trade of 

wildlife, has gained an insight into different seizures 

of pangolins globally. In 2010, TRAFFIC released a 

report that estimated that one criminal syndicate in 

the Malaysian state of Sabah was responsible for 

taking 22,000 pangolins over 18 months. Meanwhile 

in 2011, it was estimated that 40,000-60,000 

pangolins were stolen from the wild in Vietnam 

alone. But these annual estimates are based on 

seizures undertaken by different authorities, and are 

therefore believed to only represent 10% of the 

actual trafficking taking place. Nevertheless, 

seizure rates are increasing, showing that greater 

work is necessary to prosecute those responsible. 

For example, on the 17th March, 2015, 2000 kg of 

pangolin scales were confiscated by Hong Kong 

customs after suspicions arose. The shipment from 

Nigeria brought the illegal pangolin scales in 44 

different bags.  

 

However, the pangolin trade does not just occur in 

Asia and Africa, where the animals live, and where 

the culture accepts its use for consumption and 

traditional medicine. The United States of America 

(USA) experiences a large trade in pangolin, with at 

least 26,000 imports of pangolin products being 

seized in the United States between 2004 and 2013. 

Currently, only one of the eight pangolin species, 

the Temminck’s Ground pangolin from Africa, is 

protected under the Endangered Species Act in 

the USA. Due to the close resemblance that all 

pangolin species have towards each other, 

distinguishing the Temminck’s Ground pangolin 

from the other seven species has become more 

difficult for law enforcement officials as the trade 

grows. Because of this similarity, groups associated 

with the conservation of pangolins have filed for a 

“similarity of appearance” petition. If granted, the 

trade and importation of all pangolin species would 

be banned, and this measure would help to ensure 

the currently listed Temminck’s Ground pangolin is 

not imported due to false identification. If countries 

such as the USA and China with such high influence 

in the global community (along with the economic 

security to allow development in the pangolins’ 

protection) do not start to take action to prevent its 

trade now, then they will become more 

endangered and more likely extinct.  

 

The complexity of the trade, involving multiple 

different processing steps (from the collection and 

hunting of the animal, to its holding and later 

transportation, and finally its trade to customers), 

means that it is very hard to track the hunters, 

traders, investors and others involved in the trade. 

This difficulty is increased further by its largely 

transnational nature, where pangolins are taken 

from their source countries, and transported to 

various destination countries. However, some 

scientists and officials believe that the transport of 

pangolins will be the most promising way to keep 

track, and eventually reduce their trade as trading 

patterns can be established. Pangolin is 

transported in three main ways: by land, by air and 

by sea.  

 

Many areas have been declared as significant 

smuggling routes for pangolins as the trade rises 

dramatically along the long boundaries shared by 

different countries. For example, at the China-

Nepal border in the Tibet Autonomous Region (TAR) 

there are reports of 128 points along the 110 

kilometre (68 mile) TAR-Nepal border through which 

organized crime syndicates send their contraband. 

This is often completed by mules that carry the 

illegal products into China with little chance of 

being detected by authorities. This would mean on 

average more than one location every kilometre. 

China has other such areas due to it bordering 

fourteen different countries. Another area that 

plays a significant part in their transport to China 

and in the trade itself is Myanmar - this is even 

despite the threat of imprisonment of up to seven 

years and a hefty fine for killing possessing, selling or 

transporting pangolins in their national law. 

 

The Protection 
 

The only way to prevent this spiraling decline in the 

eight species of the pangolin population, especially 

the four Asian species, is to globally improve the 

legislation for their protection, alongside a need for 

a change in the attitudes and understanding of 

those responsible for fuelling the demand of 

pangolin products, through the incorporation of 

education programmes for communities and 

businesses involved.  

 

International Conservation 
 

CITES (the Convention on International Trade in 

Endangered Species of Wild Fauna and Flora) is an 

international agreement between many 

governments. Its aim is to ensure that international 

trade in specimens of wild animals, and plants, 

does not threaten their survival. Its presence 

enables the sustainability of wildlife trade to 

continue, and therefore allow future generations to 

enjoy the same resources we do today but in a 

responsible manner. All eight species of pangolin 

have been included in Appendix II of CITES since 

1975. This means that even if the species are not 

necessarily threatened with extinction currently, 

they may become so unless their trade is closely 
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monitored and controlled. As a result, their 

protection is given increased priority by CITES.  

 

However, in 2000, the Appendix II listing of the four 

Asian pangolin species was amended to state 

“zero export quotas for specimens removed from 

the wild and traded for primarily commercial 

purposes”. By changing the Appendix II listing it has 

meant that all countries that have signed up to the 

agreement, of which there are 181, have to abide 

by the rules set out by them. However, CITES is a 

voluntary agreement, and, therefore, does not 

mean that all countries worldwide have to sign up 

for it. This has led to major problems with policing, 

as some trade cannot be classed as illegal if the 

country in question has not signed up to 

international agreements such as CITES, or, does 

not have its own national law prohibiting the trade 

of the pangolin. EU countries have been able to 

successfully integrate CITES into their own national 

legislation, and help is needed to ensure this also 

occurs in other countries worldwide, especially in 

South East Asia where the trade is most prevalent.  

 

CITES has seen success in species conservation, but 

it has been criticised due to its apparent disregard 

for the economic reality of the illegal wildlife trade, 

along with the recognition of the fact that the 

trade, more broadly, is caused by socio-economic, 

and cultural factors. To control the trade, the 

supply, and demand of pangolins needs to be 

understood, and how the supply and demand can 

be reduced through different intervention 

methods.  

 

Enforcement of local, and regional, laws is required 

to ensure that the work currently and later being 

done to protect and release pangolins after their 

seizure from attempted illegal trade, is fulfilled. By 

eliminating the seizures of pangolins in the first 

place, we would provide many local pangolin 

populations across Africa and Asia crucial time to 

repopulate. Internationally, examples of this type of 

law enforcement are active by INTERPOL’S 

Environmental Crime programme, seen most 

obviously in Operation Libra in June and July 2012. 

This operation involved investigations and 

enforcement across Indonesia, Laos, Malaysia, 

Thailand and Vietnam, which ultimately led to the 

arrest of 40 individuals, with over 200 additional 

prosecution cases created as a result (due to the 

sharing of information from the original 40 

prosecuted). Multiple agencies working with 

INTERPOL undertook raids on restaurants and other 

sites across the different countries with roughly 1,220 

pangolins recovered (almost half of that number 

were seized alive), along with birds, snakes and 

eight tiger cubs. This type of international 

cooperation is highly important due to the 

transnational aspect of the trade. 

 

Some people (including Gono Seimiadi, a biologist 

who works for the Indonesian Institute of Sciences) 

believe that creating a legal market for pangolin 

trade would help curb the huge numbers of 

pangolins currently being killed for the illegal trade. 

This is because he suggests that by creating a rival 

legal trade, conservation organisations and law 

enforcement agencies would be better able to 

understand the varying trade routes, and the scale 

of demand for pangolins, and so would be able to 

better control the established trade seen from 

villages in Indonesia to China. This idea is currently 

being supported by Indonesian wildlife officials as 

they believe that the strictly monitored market 

would be based on a quota style system, and 

would encourage people to gain their pangolin 

products from legal instead of non-legal routes. 

However, concerns are being raised about 

whether or not, due to the high value of pangolins 

and the seemingly unrelenting demand for them, 

the illegal trade would exceed that of the 

proposed regulated legal one. 

 

However, not all governments of pangolin source 

countries are actively helping to prevent its trade in 

every way that they can. This can be seen by the 

Ugandan Wildlife Authority, in November 2014, 

approving the export of seven tonnes of pangolin 

scales by a wildlife trader. Yet this action has been 

heavily criticised and has even received legal 

action taken against it by the NGO Ugandan 

Greenwatch. Ugandan Greenwatch promote the 

public participation in the sustainable use, 

management and protection of the environment 

and natural resources. 

 

Local Conservation 
 

As the coverage of the pangolins’ plight increases, 

so too does its protection as many more charitable 

organisations, and scientific research centres, are 

spending time and money on their conservation. 

For example, the EDGE programme created by the 

Zoological Society of London, is designed to help 

identify and conserve the world’s evolutionary 

distinct and globally endangered organisms. Both 

the Chinese and Sunda pangolins are present on 

the mammals list created by EDGE, located at 

positions 91 and 92; yet their positioning is likely to 

change due their rapid population loss. Through this 

programme, projects have been set up, such as 

that seen in the Eastern Himalayas of Nepal for the 

Chinese pangolin. This project, run by EDGE fellow, 

Ambika Khatiwada, aims to obtain information on 

their status, distribution, and the main cause of their 

decline, while creating solutions to mitigate these 

threats by implementing different plans of action in 

Nangknolyang and Dokhu villages of Taplejung 

district. 

 

Another EDGE project, the Carnivore and Pangolin 

Conservation Programme, - the first of its kind - is 

working on setting guidelines for the release 

protocols of confiscated pangolins in Vietnam. This 
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is due to the fact that, presently, many pangolins 

don’t survive even after their rescue and release, 

due to a lack of formal procedures that take place 

to enable a successful release. Rescued pangolins 

often become over-stressed (they are very timid 

creatures), especially in the barbaric conditions 

created by many hunters and illegal traders. Thus, 

their rehabilitation needs are great. This project, 

therefore, plans to monitor the pangolins for up to 

10 months after their release, to see how they cope 

after the ordeal of being trafficked, hopefully 

improving their chances of survival by learning 

about the causes of their premature deaths. 

 

Captive breeding programmes are important parts 

of any conservation effort for endangered animals. 

For example, if tigers became extinct in the wild 

today we would still have substantial numbers in ex-

situ conservation programmes to avoid full 

extinction. Pangolins however, do not have this 

luxury, partly due to their extremely specialised diet 

of huge volumes of termites and ants - it has been 

estimated that an adult pangolin can consume 

more than 70 million insects annually  (Group, 

Pangolin Specialist, 2014). This alongside their 

secretive nature behaviourally means that the 

future of pangolins will become even more 

uncertain due to the lack of knowledge and 

expertise needed to allow them to survive in 

captivity, let alone feel stress-free and comfortable 

enough to breed. Consequently, conservation 

efforts for pangolins should focus on rehabilitation 

and release procedures, instead of trying to 

attempt to cultivate a captive population. Only a 

few zoos have ever managed to breed pangolins 

in captivity (ten pangolins have successfully been 

bred), and this was as a result of the investment of 

large amounts of time and money to ensure they 

were kept alive and happy. 

 

Rehabilitation centre numbers are increasing, and 

this important step is needed to improve the 

numbers of pangolins in the wild, as many live 

pangolins are saved from hunters when the hunters 

are caught in the act of capturing the pangolins, 

and so a successful way of allowing them to 

recover and be reintroduced into the wild is also 

crucial. The Carnivore and Pangolin Conservation 

Programme (CPCP), located in the Cuc Phuong 

National Park of Ninh Binh Province, Vietnam, is 

pioneering husbandry techniques for caring for 

injured live pangolins seized from the illegal wildlife 

trade. While in Cambodia the Angkor Centre for 

Conservation of Biodiversity (ACCB) has been 

running a pangolin program since 2004 that 

contains a specialist pangolin breeding facility and 

an environmental education programme. They 

also have the longest living Sunda pangolin to ever 

be hand-reared in captivity (five years and two 

months in 2010). 

 

However, this disadvantage has led to the 

considerable advantage that pangolins, unlike 

some animals, such as bears and tigers, are unable 

to be feasibly ‘farmed’. Even if there are claims in 

some parts of South-east Asia that suggest the 

opposite (Hance, 2013). This is advantageous for 

pangolins, as they cannot be reared in cruel and 

uncaring environments purely for commercial 

purposes.  

 

Finally, in local areas, especially in pangolin source 

countries, poverty alleviation could greatly help to 

reduce the numbers of pangolins being poached 

for the illegal wildlife trade. This is due to the fact 

that it would help to reduce the influence that 

many traffickers have on small communities within 

pangolin source countries, and thus, hopefully 

reduce the numbers of pangolins taken from the 

wild, as locals find other ways to earn a living for 

their family. Traffickers exploit poverty and 

inequality to entice poachers; this means they are 

often prevalent in areas with little government 

presence (Vines, 2014). Sadly it is in the traffickers’ 

interest to prevent source countries from 

developing economically and structurally, so that 

their business can continue uninterrupted (Vines, 

2014). The illegal wildlife trade also helps to 

undermine the efforts of developing nations to 

manage their natural resources. This would result in 

the loss of future profits that could help the country 

develop. 

 

The Impact 
 

As one of the most intelligent animals on this planet, 

and in many scientists’ eyes, the direct reason for 

why ecosystems globally are dramatically 

changing, some humans ask themselves whether or 

not we should try to conserve at all (Jackson, 

November 2014). Some people believe that 

extinction will happen anyway, whether we are 

involved, or not. Others believe we have a moral 

responsibility and obligation, and that it is in our own 

interest to try to preserve the natural world to the 

best of our ability, as humankind’s development will 

depend upon it. Yet, the natural world’s holistic 

nature means that for us, any change will have 

significant impacts - as seen with the increasing 

documented effects of climate change. 

 

The disappearance of pangolins would be no 

different, and thus a large ecological impact would 

be experienced if they did indeed become extinct.  

This is because they benefit their local ecosystems 

in two fundamentally important ways: firstly, with 

their role as pest exterminators, and secondly as 

tenders of the soil. These important characteristics 

are caused by their large intake of ants and 

termites. By using their claws, they are able to tend 

to the soil by aerating it when searching for food. 

This in turn helps improve many important qualities 

for the continued successful growth of flora in that 

area, as water infiltration is improved, and micro-
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organisms in the soil are stimulated to help create a 

healthy soil.  

 

Furthermore, without the continued removal of the 

pangolin’s favourite food, the termite, the insects’ 

numbers would be unable to be kept in balance. 

This would result in termite and ant numbers 

dramatically rising and thus the delicate nature of 

the pangolins’ habitat would be negatively 

affected. Humans would also experience a large 

number of impacts by uncontrolled termite 

numbers. This was demonstrated by the 

Researchers at Ohio State University, which claim 

billions of dollars are spent annually on repairing 

termite damage, and treating, and preventing 

infestations. The burrows created by pangolins for 

nesting, and sleeping, give pangolins the title of 

‘ecosystem engineers’. In a study by the Pantanal 

Giant Armadillo Project about giant armadillos in 

South America, which complete similar ecological 

roles to pangolins, it was found that they provide a 

home for over 25 different species in their burrows 

suggesting that pangolins would also provide the 

same service. 

 

Conclusion 
 

The illegal wildlife trade of all eight pangolin species 

continues to grow, especially with increased trade 

of the four African species likely to become even 

greater in the forthcoming years to help supply the 

demands from Asia, which has already nearly 

decimated the population of pangolins in Asia. 

Despite the implementation of numerous methods 

to try and prevent the trade of pangolins, the illegal 

activity is so prevalent, that the future decline in the 

African populations is a grave concern to 

environmentalists and conservationists. The 

manifestations of these concerns in terms of 

increased conservation programmes and 

education efforts have been realised within both 

local and global communities. Examples of local 

efforts include small-scale projects that aid in the 

rehabilitation of rescued pangolins and in the 

monitoring of local populations within communities. 

On a global scale, efforts have included legal 

actions and agreed international animal and plant 

trading processes, such as the global programmes 

and initiatives formed by CITES, and INTERPOL’s 

Environmental Crime Programme. It is clear, upon 

discussing the pangolin trade and its impacts, that 

the decline in various pangolin populations is not a 

problem with a ready or easy solution. Instead, it 

requires continued efforts to help combat the 

increasing endangerment of the eight species. 

These efforts, in particular, will need to include a 

change in cultural beliefs throughout the South East 

of Asia to help stem the demand for pangolin 

products for traditional Chinese medicines, as well 

as for consumption. This can only be realistically 

achieved by education efforts, which promote an 

appreciation for pangolins as animals that deserve 

our protection, and not as commodities to 

advertise wealth.  But failure to act in a more united 

and motivated way, both locally and globally will 

result in the extinction of pangolins.  

 

Apart from the detrimental effects this will produce 

for related ecosystems and humans, it will be yet 

another sad commentary on human nature, and 

our lack of compassion for all wildlife. We are 

certainly not the only species on the planet, and if 

we are not careful, we will destroy it. The extinction 

of eight species of pangolins, to some people, may 

seem small, but it is another contributing factor to 

the fast global decline of robust ecosystems that, 

ultimately, sustain all life.   

 

Francesca Moorman, 

King’s Rochester 
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The future of HIV/AIDS 

treatment via the 

utilisation of genetics 
 

 
 

The History & Discovery of HIV 
 

The Human Immunodeficiency Virus (HIV) first 

caught the public eye in the early 1980’s and has 

remained one of the most high profile viruses to 

date. In 2010 it was shown to have affected more 

than 34 million people worldwide, leading to 2 

million deaths in that year alone. The media first 

caught a glimpse of Acquired Immunodeficiency 

Syndrome (AIDS) after the Centre for Disease 

Control (CDC) published a Morbidity & Mortality 

Weekly Report detailing a series of healthy actively 

homosexual adult males dying of Pneumocystis 

Carinii Pneumonia (PCP).  At the time, due to its 

prominence in homosexuals, it was also known as 

Gay-related immunodeficiency or GRID.  
 

Typically, in the United States, when this rare lung 

infection is encountered by a healthy person it is 

non-lethal.  This gave rise to the idea that these 

men, despite being thought healthy, must have 

each had weakened immune systems. Thirty years 

on from this, there is now a much greater level of 

understanding about AIDS in general.  This is in part, 

due to breakthroughs in other fields such as 

microscopy and genetics.  It should be recognised, 

however, that HIV related work has been at the 

forefront of research in recent years – leading to 

Françoise Barré-Sinoussi and Luc Montagnier being 

awarded the Nobel Prize for Medicine and 

Physiology in 2008 (sharing it alongside Harald Zur 

Hausen, discoverer of an oncogenic Human 

Papilloma Virus). The discovery was actually made 

around 1984 after the pair had been able to 

contain several isolates of the novel retrovirus (HIV).  
 

After its discovery, researchers pieced together the 

idea that over time, AIDS typically causes the 

immune system to become decreasingly effective 

at fighting other diseases. It is, therefore, common 

for those affected to die of opportunistic infections 

such as Tuberculosis or the aforementioned lung 

infection (an opportunistic infection is one which 

takes advantage of a suppressed immune system, 

often causing serious problems). In effect, no one 

has died as a direct result of AIDS – statistics simply 

attribute the death to the syndrome instead of the 

particular opportunistic infection.  

 

CD4+ Cells and the Transmission and 

Replication of HIV 
 

HIV is transmissible through bodily fluid contact from 

a carrier (someone who is said to harbour the virus, 

but has not necessarily developed AIDS). This is 

because bodily fluids such as blood and breast milk 

contain CD4+ cells. It should be stated that HIV 

cannot be passed through saliva as it does not 

contain the leucocytes (white blood cells) that are 

vulnerable to infection. Blood is a suspension 

because it is made up of both solid and liquid 

particles. To be more precise, it consists of structures 

such as cells, fragments and plasma. Leucocytes 

are the cells that HIV is able to attack and infect. 

There are many different type of leucocytes – 

however HIV is more adapted to bring about AIDS 

through CD4+ (also referred to as T-helper) cells. In 

spite of this, HIV has the capability to infect other 

leucocytes, such as macrophages.  CD4+ cells play 

an important role in the immunological processes 

that are carried out in order to keep people 

healthy.  All cells have a surface membrane, one of 

the key specializations of the CD4+ cell that makes 

it a suitable target cell for HIV is found in this 

membrane. 
 

Biological membranes separate the intra- and 

extra-cellular contents through phospholipid 

molecules that interact with each other to make up 

a bi-layer. On the external surface of this bi-layer 

are molecules that are known as receptors. These 

receptors can interact with surrounding receptors 

that belong to foreign bodies. Receptors are said to 

be specific as only certain ones can interact with 

each other; in the same way as pieces of a jigsaw 

puzzle or a lock and key.  When complementary 

receptors come in contact with each other – this 

causes the receptor on the surface membrane to 

emit a signal that can bring about a change within 

the cell. If the receptors do not match, no such 

response is brought about. CD4+ cells have specific 

receptors that are able to match with specific 

foreign bodies that the body perceives as a threat 

such as viruses like influenza or a bacterium. In 

immunologically healthy people there are lots of 

different CD4+ cells, each able to interact with a 

different threat.  
 

When T helper cells encounter these bodies and 

interact with their receptors (a complex chemical 

process), it results in the further specialization of the 

T helper cell. This T helper cell has been activated 

and begins to activate other specific leucocytes in 

order to eradicate the threat. This includes the 

activating of B plasma cells that secrete antibodies, 

T killer cells that trigger cell death in already 

infected cells and macrophages which identify, 

engulf and digest threats.  As a result when the 

CD4+ cells are infected and ultimately destroyed 

by HIV, this compromises the immune response, as 

this aforementioned chain of events is no longer set 
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in motion and opportunistic infections are able to 

take hold of the body.  
 

HIV is characterised as a retrovirus. This name is 

given because of how the virus goes about 

replicating – in that it differs from a normal virus. 

Most viruses and living things follow a general set 

pattern as to how they produce offspring. This is 

known as the central dogma of molecular biology 

and was first articulated by Francis Crick in 1958. This 

dogma (an essential principle or set of principles) 

can be thought of as the way in which information 

is replicated and transferred in the biological world. 

This information is stored in the form of DNA 

(deoxyribonucleic acid) and RNA (ribonucleic 

acid), which are polynucleotides. Polynucleotides 

are used to determine the characteristics of each 

cell via synthesis of proteins.  All viruses are unable 

to reproduce without a host – in order for HIV to 

replicate a virion (a single viral particle) needs to be 

absorbed inside a CD4+ cell.  
 

The HIV particle has sets of glycoproteins 

(molecules that comprise peptide and saccharide 

regions,) protruding out of its envelope that are 

complementary to receptors present on the CD4+ 

cell. These HIV receptors are made of two separate 

glycoproteins that work in tandem with each other 

called GP 120 and GP 41. These receptors target, 

among others, a co-receptor present on the cell 

membrane known as CCR5. When the GP 120 

comes into contact with CCR5 it attaches itself and 

undergoes a chemical change that then allows GP 

41 to unfold and bind to the T helper cell. This GP 41 

then begins to coil, pulling the viral particle and the 

CD4+ cell together. The virion is absorbed into the 

cell as the two membranes fuse. The envelope of 

the virus is left embedded in the cell membrane as 

its contents – including the viral genetic material – 

are injected into the cell. The genetic material is 

contained within a matrix (external) and a capsid 

protein (internal) layer. These are broken down 

upon entering the cell, leaving the genetic material 

and its associated enzymes free floating in the 

cytosol (the liquid component of the cytoplasm).  
 

HIV is classified as a retrovirus because it has an 

additional stage in its replication cycle compared 

to other species of virus. HIV genetic material is 

made of RNA.  The human genome is made of 

DNA, which is found inside each cell’s nucleus. 

Protein synthesis is instigated by the genetic code 

found in the DNA structure. DNA is present in the cell 

in large structures called chromosomes. These 

structures are too large to pass through the nuclear 

envelope. As a result, during protein manufacture, 

sections of DNA are used to produce messenger 

RNA molecules that are small enough to pass 

through the envelope to ribosomes in the 

cytoplasm. These mRNA molecules are then able to 

coordinate polypeptide (protein) synthesis.   
 

Viruses typically exploit this process, using the host 

cell as a factory to produce more viral proteins – 

which eventually make up a new virus by budding 

off and exiting the cell. The RNA from the virus acts 

in the same way as mRNA – coordinating protein 

synthesis by interacting with the cell’s ribosomes.  

HIV, as a retrovirus, has a specific ‘backward’ step 

(thus the term retro,) where the HIV’s RNA is 

converted into a single strand of DNA. This is carried 

out via an enzyme called reverse transcriptase, 

which enters along with the rest of the virion’s 

contents. The enzyme catalyses a reaction with free 

floating nucleotides found within the cell that results 

in a strand of DNA forming.  This single strand is then 

reverse transcribed once more to produce a 

double helix by, again, utilizing free floating 

nucleotides (these being Adenine, Thymine, 

Guanine and Cytosine molecules).  
 

Another enzyme, known as integrase, then 

transports this portion of viral DNA into the nucleus 

through a pore in the envelope (as it is too large to 

simply pass through the envelope proper). 

Integrase then integrates the viral DNA into the 

human DNA. It splices (cuts) the human DNA apart 

and then attaches the Viral DNA to each exposed 

end to complete the chain. In effect, this means the 

cell will now synthesise some proteins according to 

the viral DNA present in the genome. This is one 

reason why AIDS is a chronic condition. Due to the 

presence of the viral DNA in the human genome, 

the body cannot naturally identify and remove the 

viral DNA, meaning the cell in question becomes a 

permanent host and factory for HIV.  
 

The effect of HIV infected cells 
 

The sheer presence of HIV infected CD4+ cells 

within the body is only a part of what causes the 

overall symptoms of AIDS. Since HIV was first 

identified, little has been understood about the 

mechanisms through which it affects the body. 

More recent advances in research have 

highlighted multiple ways in which HIV harms the 

body. Directly, the viral replication process over 

time damages the cell, as the CD4+ cell is left 

producing virions instead of carrying out synthesis of 

proteins that are vital for the cell’s own survival. The 

presence of HIV receptors that are left embedded 

on the cell membrane after infection also allow 

other immune cells to identify the cell as infected. 
 

The CD4+ cell at this stage is known as an antigen 

presenting cell. After immune cells have identified 

the cell as infected – the process of programmed 

cell death is triggered. This can be induced by a 

number of factors including cytokines (chemical 

signals released by immune cells) or even the host 

cell itself. The CD4+ cell is deconstructed and 

broken down in a coordinated fashion (mediated 

by the enzyme caspase-1) and eventually digested 

by a macrophage via phagocytosis. It can be 

considered a relatively safe form of cell death (for 

the body as a whole) as it makes it more difficult for 

the virus to leak out and find a new host.    
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Indirectly, HIV has a profound way of affecting cells 

which are not true hosts, known as non-permissive 

cells. In these cells, the virus is able to enter, but 

unable to reproduce. This is due to a weakening in 

the replication cycle during reverse transcription 

that gives rise to incomplete viral DNA. Incomplete 

viral DNA is not what kills the cell – instead it is the 

violent defensive response that is brought about by 

its presence. The process termed pyroptosis is a 

protective response mediated by another enzyme 

caspase-3. It aims to rid the body of the pathogen 

by exposing it to the immune system. The cell forms 

large pores in its plasma membrane, through which 

the entire cell contents (including the HIV) can 

flood out. This flood presents as inflammation of the 

surrounding area and acts as a signal to other 

immune cells, attracting them. This would be 

effective in cases such as infections by bacteria 

where the pathogen would then be attacked by 

other cells. In HIV it provides each virion with a new 

host cell. This leads to a destructive cycle of 

abortive infection (where the cell is not a true host,) 

and pyroptosis. The overall effect is a steady 

decline in the CD4+ cell count within the body. The 

depletion of CD4+ cells is immunosuppression. 
 

This presents the human body with a serious 

problem as the condition reaches its late stages. 

Research has been the frontline in combating the 

virus – bringing about new and more promising 

treatment options as time has gone on and more 

advanced techniques have been pioneered. 

Research can generally be viewed in two distinct 

camps. Treatment options aimed at improving the 

patient’s quality of life and suppressing symptoms, 

and those aimed at finding a cure for the said 

affliction.  One example can be found in the 

research of anti-inflammatory drugs, aimed at 

preventing the above outlined response. It is 

argued that this is a promising method of slowing 

down the decline of CD4+ cells in the body as a 

large proportion of CD4+ cell death is a result of 

pyroptosis.  
 

Highly Active Antiretroviral Therapy 

(HAART) 
 

HAART is another way of delaying the progression 

of AIDS symptoms. Antiretroviral medications act in 

a way comparable to antibodies that are naturally 

secreted by immune cells. They are ‘blockers’, in 

that they stop HIV being able to enter cells (and 

thereby reproduce) by attaching themselves to the 

virus. They are structurally identical to certain 

receptor parts that are found in the body. 

Receptors interact with foreign bodies at binding 

sites which are complementary in shape. 

Antiretroviral compounds mimic the binding sites 

that are present on CD4+ cells, which the virus 

targets. They are therefore able to interact with the 

virus in the same way as the cell surface 

membrane. Through attaching to the binding sites 

of the virus permanently – the virus in no longer able 

to interact with the cell receptors and cannot 

enter. The virion is unable to reproduce and is no 

longer viable without a host cell.  
 

Each compound is specific to a single type of HIV 

receptor. HIV has numerous receptor types present 

on its membrane. Highly active therapy relies on the 

usage of multiple medications in tandem instead of 

using them individually. This drastically reduces the 

number of viable viral particles in the body at a 

single time, as a much higher proportion of their 

receptors are consistently blocked. This form of 

treatment is not considered a cure because HIV is 

naturally capable of mutating. When HIV mutates 

(once in every in ten thousand replication cycles) 

there is an alteration in its genetic code. This code 

determines the structure of the cell including its 

receptors.  
 

When HIV mutates, it can therefore lead to a set of 

receptors that can be used to infect CD4+ cells, but 

are not specific to any form of medication. Hence, 

this mutated virion is at a selective advantage 

compared to previous ones, as it has a much higher 

probability of entering and infecting a cell because 

it cannot be blocked. The new virion is able to 

reproduce and, eventually, after several 

replication cycles the majority of virions present 

within the body will carry this mutation. This 

eventuality means that over time highly active 

retroviral therapy becomes less and less effective. It 

is a common medical practice, however, because 

the rate at which HIV is able to overcome blocking 

can be very slow and it enables carriers to delay 

the onset of AIDS. There is also the possibility of 

developing new antiretroviral medications that can 

block mutated receptors which further adds 

potential years to patients’ lives.  
 

The Berlin Patient 
 

The Berlin patient is a unique case that occurred in 

2000 where Timothy Ray Brown, who had already 

been HIV positive for over 10 years, then developed 

acute myeloid leukaemia (AML). AML is a form of 

blood cancer and is considered to be relatively 

rare, as in the UK around 8,600 people are 

diagnosed each year with leukaemia. Of these, just 

over 2,600 people have acute myeloid leukaemia. 

AML causes certain types of white blood cells to 

become cancerous, meaning they become 

unable to carry out programmed cell death and 

instead undergo rapid cell division. This causes a 

build-up of cells that eventually become tumours. 

This takes up space in the bone marrow where 

blood cells are produced and, therefore, has a 

negative effect on cell production. A deficiency of 

white blood cells leads to a suppressed immune 

system, while a low erythrocyte (red blood cell) 

count reduces the amount of oxygen that can be 

delivered to cells across the whole body which 

among other things, causes breathing problems. 

The prognosis for patients with AML varies 

considerably by age – but statistically only 12% of 
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those who develop it after the age of 65 are still 

living five years later.  
 

AML does however have treatment options 

available – those typically being bone marrow 

transplantation or chemotherapy. In the case of 

the Berlin patient, it was decided that the former 

would be chosen. Bone marrow transplants are 

inherently invasive and can be risky.  Recipients of 

a transplant must be conditioned before the 

procedure. New and old bone marrow cannot mix 

and so before transplantation the patient needs to 

undergo chemotherapy and sometimes radiation 

therapy. These treatments effectively cause parts 

of the body to die. It therefore has the desired result 

of eradicating the old bone marrow and 

cancerous cells – but also inhibits the immune 

system. This reduces the chance of the new bone 

marrow being rejected by the body (as it prevents 

the immune system from attacking it as in Graft vs 

Host Syndrome which will be later discussed). 

However, in a way comparable to AIDS, this 

conditioning also leaves the patient susceptible to 

opportunistic infections.    
 

Despite these risks, doctors decided to proceed 

with the transplantation as it presented a unique 

opportunity for the patient. A donor was matched 

who had also been identified as a carrier for a 

mutation on the CCR5 gene (which is naturally 

occurring in one of every hundred caucasians). It is 

called the CCR5-Δ32 mutation and involves the 

deletion of a small portion of the person’s genetic 

code. This mutation results in the absence of the co-

receptor that HIV exploits in order to infect a T 

helper cell. The absence of this co-receptor means 

the HIV-1 strain of the virus (a strain being a genetic 

variant of the virus that has different 

characteristics,) is left unable to infect T helper cells, 

as the virion’s receptors are no longer 

complementary to the glycoproteins on the host’s 

surface membrane. This results in the person having 

a functional resistance to the virus (the HIV-1 strain 

is the most prominent worldwide). The case was 

seen as a chance to kill two birds with one stone by 

attempting to treat the leukaemia and AIDS via 

one procedure. It was reasoned that if the body 

had only HIV-1 resistant stem cells – then only 

resistant immune cells could be produced. This 

would not actually get rid of the HIV present in the 

patient – but potentially eliminate its ability to cause 

AIDS.  
 

At the time of writing, Mr Brown is still negative for 

HIV, this is because the radiation treatment he 

received destroyed much of the HIV present in his 

system and the new mutation in his blood has given 

him a functional resistance to any virions that 

managed to survive. Without their ability to enter 

host cells they simply die and without the presence 

of HIV, his immune system remains healthy. He is the 

first person to be declared cured of HIV/AIDS.   
 

The Boston Patients 
 

After the success found in Berlin, two gentlemen 

were treated in Boston, Massachusetts at Brigham 

and Women’s Hospital.  They were each diagnosed 

with lymphoma (another type of blood cancer) 

which progressed to a level comparable to that of 

the Berlin patient where a bone marrow transplant 

was deemed necessary. The key difference with 

these patients, compared to Timothy Ray Brown, 

was that they received transplants from donors who 

did not have the CCR5-Δ32 mutation. It was 

decided they should continue with their HAART 

regime during their cancer treatment. Both 

procedures were successful to an extent. The 

Boston patients post-surgery showed no 

distinguishable level of HIV infected cells in their 

bodies. This carried on for several months until 

eventually both patients stopped taking their 

antiretroviral medication.  
 

Unfortunately, it was then found several weeks later 

that the virus had rebounded in each case. This was 

disappointing but provided a useful insight into how 

future clinical trials would be conducted. It was 

theorised by the HIV specialists up to this point that 

by continuing with AIDS treatment – it had meant 

HIV levels in each subject were still low during the 

transplant. It was also suggested that Graft vs Host 

syndrome could have played a key role as the new 

bone marrow fought off the old. In doing so all 

previously HIV infected cells could have been killed 

off.  The result of this case study demonstrates that 

even the most up to date methods of HIV detection 

can still not guarantee its permanent elimination 

from the body.  
 

The Mississippi Baby 
 

The Mississippi Baby was another hopeful case at 

eliminating HIV in a patient. The patient in question 

was born and subsequently treated at the University 

of Mississippi Medical Centre, Jackson in 2010. The 

mother of the child was HIV positive and had not 

received any AIDS treatment during her 

pregnancy. This is atypical of first world country 

cases as the risk of mother-to-child infection is 

relatively low. Fewer than 200 babies are infected 

in the United States per year. This is due to the level 

of care received by the mother and baby both 

before and after birth. As a result, in this case more 

drastic measures were taken as doctors tried to 

eradicate the virus from the patient early into its life, 

before the virus could start to take hold. The baby’s 

treatment began 30 hours after birth and utilised an 

aggressive three drug regime. The treatment was 

unusually potent for a patient of her calibre and 

was begun before tests had even shown she was 

HIV positive (testing is recommended at 14-21 days 

after birth). The treatment was continued for a 

further 18 months before it was halted, following the 

family’s directive. It was only several years later that 

a resurgence in the virus had been identified – up 
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till this point there had, surprisingly, been no trace. 

At this point antiretroviral therapy was resumed.  
 

This case is important in the time line of HIV research 

as infection at infancy is one of the key stages of 

transmission in HIV and AIDS parthenogenesis (the 

development of a morbid condition). In 2013, the 

World Health Organisation reported that 240,000 

children (those below the age of 15) were newly 

infected with HIV. This is over 10% of those newly 

affected globally. Developments in protecting 

neonates could therefore significantly reduce the 

rate of HIV infection.  
 

Gene Therapy 
 

Twelve participants took part in a novel phase I 

gene therapy trial from May 2009 to July 2012. The 

program was orchestrated by the University of 

Pennsylvania, the Albert Einstein College of 

Medicine and Sangamo BioSciences. The patients 

were specifically selected and a control group was 

also used to justify the results. Criteria for those 

selected included the requirement for participants 

to be on antiretroviral medication and to be 

aviraemic (having an undetectable level of HIV 

RNA in the body). The gene therapy itself relied 

upon a new technological advance made at 

Sangamo known as ZFN-mediated gene editing. 

Zinc finger nucleases are artificial restriction 

enzymes that are designed to cleave DNA at 

specific sites.  They were used to effectively delete 

part of the CCR5 gene and the recombine the 

remaining DNA, artificially engineering a Δ32 

mutation. The study was inspired by the case of 

Timothy Ray Brown. 
 

The clinical trial involved the removal of some CD4+ 

cells at timed intervals from participants. A portion 

of these cells were then modified via the ZFN 

method and infused back into the patient’s body. 

Each person received an infusion of 10 billion cells, 

with 11-28% of those being modified. The results of 

the trial were considered promising as it determined 

that the immune system did not reject the new cells 

as they had a half-life of 48 weeks. The trial also 

stumbled upon the revelation that one subject had 

a single allele for the Δ32 mutation, halving the work 

required of the enzymes (as only one chromosome 

needed to be edited). Their performance in the trial 

was notably better than others as the viral load in 

their body became undetectable. Researchers say 

this opens up “another door for study.”  
 

As a small phase one trial, the results were able to 

provide a limited insight and aimed to act as a 

proof of principle. It showed that within the limits of 

the experiment, gene editing was a safe method of 

engineering artificial resistance to HIV. This method 

shows promise for other genetic interventions 

beyond that of HIV and could potentially be used 

to fix harmful mutations that lead to other 

conditions such as cancers or inherited disorders.  
 

The problem with such treatment methods 

scientifically comes in the form of the many factors 

that influence the success of a trial. Gene editing 

always carries a risk of off-targeting, the unwanted 

deletion of another part of the DNA. This can have 

major consequences so one could argue the 

efficiency of the ZFN method needs to be 

evaluated in a much larger clinical setting to be 

assured of its safety.  
 

Conclusion 
 

HIV/AIDS treatment has progressed rapidly in the 

last few years as further advances in fields such as 

genetic engineering have provided mechanisms 

which can be exploited by virologists.  One could 

argue that due to the presence of the Δ32 

mutation, a functional cure for HIV is now a 

possibility. Curative research however still has a 

long way to go before it reaches the clinical setting 

– and even longer before it will be available in Sub-

Saharan Africa (where there is the highest 

incidence of HIV infection).  
 

The acceleration of research will help to cut down 

this time frame but reliable trials of AIDS by definition 

will still take years to reach actual patients, as 

modern medicine requires significant and 

consistent evidence of their effectiveness over a 

sustained period of time. Antiretroviral medication 

still holds hope as a method for eliminating HIV from 

the body (but will not in its current state provide 

lifelong resistance). It is still a key part of HIV 

research.  Progress is constantly being made on the 

smaller scale such as with the Berlin Patient – 

demonstrating that scientifically a functional cure is 

in sight. On the other hand, one must concede that 

there are other important factors such as the cost 

of each treatment that will determine its 

availability. Gene therapy in its curative nature is 

evidently a promising area of HIV research – but it is 

also a very costly one.  
 

In its current state it is not economically feasible to 

utilise gene editing on the required worldwide 

scale.  In order for this treatment to be widely 

available steps need to be taken towards 

streamlining and refining it to reduce the cost per 

patient. One could conclude that it will take a long 

time before an HIV-free generation will come into 

being – but thanks to gene therapy it is now 

academically a possibility.  
 

Harry Kingsley-Smith, 

King’s Rochester 
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To what extent is 

mental illness a 

product of society? 
 

 
 
“Once we had characteristics, now we have 

symptoms, as medical practice becomes 

commercialised, our emotions become 

medicalised.” Anonymous. 

“Death and Life are in the Power of the Tongue.” 

Proverbs 18:21. 

 

Rationale and Background 
 

As an aspiring medical student wanting to go on 

and study at university, I have a deep-rooted 

fascination for all scientific things – in particular, 

human psychology. Scientists have come up with 

various ways of studying and analysing the 

behaviour of people, which help to explain human 

psychology. However, human psychology is difficult 

to fully comprehend as every individual is unique 

and has a different mind, causing them to act in 

individual ways. The concept that most interests me 

about the human mind relates to when it is 

disordered or when someone behaves in a way 

that is considered ‘abnormal’. These things usually 

happen because an individual has a mental illness.  

 

Another reason I have chosen to undertake a 

dissertation with this title is that mental illness is often 

considered to be controversial and trivial, and a 

grey area of people’s general understanding of 

illnesses. Recently, the suicidal death of the 

comedic figure and actor Robin Williams following 

a long battle with depression, shocked me, as I 

found it so hard to believe someone so happy in 

appearance could be suffering so much inside. It 

also caused me to ask questions about what could 

have caused a person like him to have his mental 

health deteriorate so badly.  One of the most 

intriguing things about people with mental illness is 

that whatever they are suffering from cannot be 

determined by a simple ‘look over’ or a series of 

physical tests – they can manage to look so 

unaffected by what goes on in their minds, but in 

reality suffer beyond our comprehension.  

 

There are a number of things that can severely 

affect mental health, but in particular it is 

remarkable how much the thoughts and actions of 

the people around us can affect our thought 

processes and behaviours. Mental illness is 

something that is misunderstood by so many, a 

large portion of society is misinformed and can 

often stereotype mentally ill people as violent, 

dangerous or just individuals who crave attention.  

However, people need to reflect on the journey 

that led them to become mentally ill - social factors 

contribute massively to mental illness. I will be 

discussing to what extent social factors cause 

disorders of the mind. 

 

What is mental illness? 
 

To accurately gauge how greatly a mental illness 

affects a person’s actions and mannerisms, we 

must know what it means. An online medical 

dictionary states that mental illness is: 1) a disease 

of the brain, with predominant behavioural 

symptoms 2) a disease of the “mind” or personality, 

evidenced by abnormal behaviour, as in hysteria or 

schizophrenia; also called mental or emotional 

disease, disturbance, or disorder, or behaviour 

disorder. 
 

Emphasis is put on behaviour, as this is what we use 

to determine whether someone is mentally stable 

or not. It cannot be denied that an individual with 

a mental illness will not behave in the same way as 

others, due to the way their brain functions. The 

cause of this ‘abnormal’ brain function, though, is 

not so simple to explain and scientists cannot put it 

down to simple causes. 

 

Looking at family trees, patterns can be seen in 

terms of how mental illness spreads through 

generations, showing that it is something that can 

be passed down in the human genome onto 

offspring. One argument states that these disorders 

are caused by a chemical imbalance in the brain. 

For example, endorphins, which are natural pain 

relievers that can create feelings of euphoria and 

serotonin, commonly known as a mood balancer, 

which can affect social behaviour and appetite. 

These are important chemicals the body and brain 

need in order for a person to behave normally. 

Depression, which is a mental illness that affects a 

large number of the population at some point, has 

symptoms that compromise excessive weight loss 

due to loss of appetite, suicidal thoughts and not 

enjoying activities that one once enjoyed. These 

symptoms appear to directly link to exactly what a 

lack of the above chemicals would cause. 

It would seem plausible to just put mental illness 

down to a lack of chemicals in our systems, as so 

many mental illnesses share the same symptoms. 

However, like most medical conditions, there is 

always more than one contributing factor. The 

unique thing about mental illness is that the causes 

are not always scientific, meaning that they are not 

always quantifiable or explainable by the 

collection of data. 
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Environmental influences and traumatic events are 

other large contributors to mental illness, and are 

arguably bigger pieces in our, ‘what causes mental 

illness’ puzzle. All human beings learn from their past 

experiences and, when they are making a 

decision, they will call on these memories to make 

the best decision possible. However not all of these 

experiences will be positive ones, in the light that 

they are traumatic events decisions will be made 

out of fear of the event reoccurring. This is part of 

what may cause mentally ill people to act 

differently to how we believe people should act. 

Traumatic events can drastically alter the thought 

process of a person, changing the way they 

perceive reality leading them to behave in a way 

that may be strange to others. 

 

Environmental influences are important 

components here. Today’s society can be 

extremely judgmental to the point where people 

can crush the mentalities of those who do not 

conform. In some circumstances, anything that is 

done that is not socially acceptable comes under 

scrutiny by large numbers of people. People are not 

allowed to act out of the ‘norm’, people who think 

differently are not accepted and those who are not 

the same as others in any noticeable way are 

forced to change their way of thinking. On many 

occasions individuals start to be convinced that 

something is seriously wrong with them, because 

that is what everyone around them is telling them. I 

believe that society is greatly to blame for the 

increase in people suffering from mental illness. This 

encompasses all of the people that surround an 

individual and all of the social influences as well. This 

includes family, friends, communities and the 

media. Discrimination also plays a large part. I will 

be investigating how all of the above contribute to 

the development of a mental illness and how these 

influences play a part in the advances of mental 

illness in populations. 

 

How can Parents and Family influence 

the development of Mental Illness? 
 

From birth, babies and children are constantly 

taking in new stimuli and experiences. Although it 

may seem as if they do not pay attention and can 

be easily distracted, this is not fully the case. A 

child’s subconscious mind is like a sponge in the 

way that it soaks up all of the positive and negative 

experiences he or she goes through. Children go 

through a critical period in their lives where they are 

very sensitive to verbal and physical responses from 

parents and when most of the things a child will see 

or hear, will be stored in his or her mind. These 

experiences will be drawn on in order to learn and 

make decisions. This is what causes a child to 

develop. Experiences the child goes through slowly 

yet hugely shape their thought process and their 

behaviour.  

The Transactional Analysis constructed by 

psychologist Eric Berne is also known as the ‘parent 

child theory’. This theory provides an insightful 

model into how different types of parenting can 

affect the development of a child.  

 

Berne cuts a line down the middle between types 

of parenting and the types of child development. 

He outlines the ‘nurturing parent and the 

‘controlling parent’. Nurturing parenting leads to 

the development of ‘free child’ while controlling 

parenting leads to the development of an 

‘Adapted child’. A ‘free child’ can be more 

creative and spontaneous but can also be quite 

immature. An adapted child may be more 

organised and compliant, but can also more likely 

to rebel or misbehave. The child stage of your life is 

described as the feeling, understanding and 

learning stage of our lives. Both the adapted child 

and the free child develop into an adult. The ‘adult’ 

is described to be the rational thought and decision 

making stage of our lives. No matter whether the 

adult was an adapted or free child, they will still look 

back on their experiences with some rationality. An 

adult will make reasoned statements and decisions 

from these experiences; however, the difference 

between an adult’s developments as a child is 

what causes a difference in their ‘reasoned’ 

statement and decisions. 

 

If we look at the parenting aspect of the model, 

parenting is described as the part of life where you 

are passing everything you have learnt onto your 

children - so you are teaching your children what 

you have learnt from your experiences. The 

nurturing parent gives a lot of love and attention to 

their child in the form of cuddles, kisses and other 

affectionate gestures. This is one of the positive 

sides of being a nurturing parent as the child feels 

loved and develops in the way that we call normal, 

that is, if the child doesn’t go through any intensely 

traumatic experiences and is not born with any 

mental disorders or behavioural disorders, e.g. 

Autism. The ‘controlling parent’ is the one we want 

to really focus on. A controlling parent again has 

positives and negatives to their method of 

parenting. This type of parent feels very strongly 

about structuring a child’s life so they become 

successful and productive as an adult, which is a 

positive aspect to this technique of parenting. This 

structuring of a child’s life is necessary for children 

as it helps to slowly shape them into capable adults 

who are able to deal with what life throws at them 

in the future. However, adding structure requires a 

discipline; our worry grows when this discipline drifts 

to verbal and physical abuse.  

 

Continuous name-calling even when passive has 

adverse effects on the child’s brain; this includes 

insulting questions such as ‘Are you stupid?’ which 

question a child’s intelligence. This treatment can 

often lead to a path of self-destruction for this child 

as these statements will stay in their minds, lowering 
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their self-esteem and confidence. This treatment, 

especially from parents, may make the child feel 

that they do not deserve to be loved and that they 

are not good enough, leading to statements such 

as ‘I’m the biggest failure’ or ‘I hate my life’ being 

said over and over by the child. The use of negative 

superlatives reinforces how the child feels as well. 

These characteristics that pop up in early 

development will also manifest themselves in the 

later development of a child as they grow up and 

become an adult. Low self-esteem and 

confidence may later cause mental health 

problems such as depression and bipolarity which 

may also cause paranoia. These mental health 

problems also present the risk of making an 

individual susceptible to the temptation of alcohol 

and recreational drug use, which only worsens the 

condition of the person’s mental health. 

 

Physical abuse causes problems that are similar to 

verbal abuse. A common trait for children who are 

physically abused is aggressive behaviour, ‘children 

repeat whatever they see’ is what is happening 

here. A child who has been a victim of aggressive 

behaviour from his parents or family will, in many 

cases, also behave aggressively. These children will 

usually take this behaviour with them to school, 

making it more difficult for them to make friends 

and to join social groups. Inability of expression is 

another factor that inhibits their emotional 

development, negative emotions become the only 

emotions this child can show effectively.  

 

Sexual abuse is extremely traumatic for children, as 

it greatly affects a child’s mental stability. This kind 

of abuse arguably scars the deepest out of the 

three types of abuse that have been outlined. The 

child often feels great amounts of fear making it 

hard for them to express themselves and to be 

confident. This fear often comes with flashbacks of 

their abuse which stretch to hallucinations and 

delusions. Anxiety levels skyrocket along with 

feelings of isolation, shame and helplessness. These 

feelings are often amplified when the abuser is in a 

position of trust, such as family.  

 

When a relative or parent abuses a child, it makes 

trusting people very difficult for the child and it can 

lead the child to believing that they deserve it or it 

is their fault. A lot of the time such ordeals can be 

so painful that young individuals will bury the 

memory away in their minds or convince 

themselves that it did not happen. However, such 

terrifying experiences will always stay in a person’s 

subconscious whether they like it or not and these 

experiences will always resurface at some point in 

that person’s life. This can lead to PTSD (post-

traumatic stress disorder), a mental disorder that 

crops up some time after a traumatic experience. 

It can be weeks, months, and even years later that 

PTSD shows itself in an individual. PTSD causes the 

victim to feel as if they experiencing the ordeal 

again and the feelings they felt when it happened 

will be relived again. Control of the thought process 

is lost and an individual is tortured by flashbacks 

and terrifying delusions.  

 

This can be described as an emotional overload in 

which the overproduction of hormones affects the 

hippocampus, which is the part of the brain that 

processes and stores memories, and hormones, 

such as adrenaline, cause the individual to 

constantly be on edge and to be emotionally 

vulnerable. The involvement of a trusted relative 

increases these effects, as they will feel a great 

amount of betrayal, and their vision of who they 

can trust will become distorted. The long-term 

effects of sexual abuse are low self-esteem and 

confidence as a person’s sexual space has been 

invaded, constant high anxiety levels because of 

fear of the event reoccurring, and potentially long 

term which could develop into a number of other 

mental illnesses, such as psychotic delusion disorder 

where a person has heavy uncontrollable delusions 

and hallucinations and is unable to differentiate 

these delusions from reality.  

 

People who suffer from such disorders have a large 

risk posed to their physical health as well as their 

mental health. A combination of all these factors 

can often lead to suicidal ideation, with many 

individuals who feel they are beyond help taking 

their own lives. A lot of aspects of life can be very 

competitive and for some people it is very 

important to get the edge over each other in order 

for them to be able to succeed and surpass their 

peers. This can lead some parents to push their 

children to do well from an early age in order to get 

that competitive edge over everyone else. This 

increased stress and expectation can affect youths 

greatly as a lot of stress is placed on examinations, 

doing well in school and getting a good job. In the 

UK, suicides rates seem to spike for people aged 15-

24 during exam time due to the increased pressure 

and expectation not just of parents but because of 

their surrounding environment.  

 

GPs reported that the prescriptions of anti-

depressants such as Prozac increased for youth of 

the above age especially during the exam time. 

The children’s charity, Childline, reported that in 

2003-2004 there was a significant rise in the number 

of calls to do with concerns of poor exam results 

(from 600 to 900). People were concerned about 

letting their parents down and felt scared of failing. 

In a world where people who fail or do not excel 

are branded not good enough, or useless, fear of 

failing can spread like an epidemic as youths do 

not want to have these brands hanging over their 

heads. And when youths do fail, it can signify the 

end of the world for them, as, a lot of the time, it 

feels as if there is no hope for them and they will 

never be successful. It affects their self-confidence 

and is constantly making them doubt their self-

worth. This can lead to severe depression and can 

drastically reduce their enjoyment and their 
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appreciation of the simplicity of life that they should 

have at that age. 

 

Looking at this topic demographically, different 

parts of the world have different ways of parenting 

and raising their children, and as explained above 

every parent wants their child to have that edge 

over all their classmates. Commonly, first world 

countries have a way of parenting that is similar to 

that of a nurturing parent as the environment that 

children grow up in is generally not very 

demanding. However, children brought up in third 

world countries generally have it much harder as 

they grow up in a very harsh and unrelenting 

environment which a lot of the time only allows the 

most intelligent and disciplined children to survive. 

This means that a much stricter way of parenting is 

applied to children with parenting techniques very 

similar to Controlling Parent, but sometimes a lot 

more extreme.  

 

The harsh demands of the environment mean that 

parents can over-structure the child’s life and also 

become overprotective and controlling in order to 

shield them from their merciless surroundings, which 

include poverty and deprivation. For example, in 

China, the term ‘tiger parenting’ is used for parents 

who continuously push their children to do well 

because it is so competitive. This is most likely 

because of China’s one child rule to combat 

overpopulation, so as a parent if your child does not 

do well they will not be able to get a well-paid job 

in order to become successful. This means when the 

parents get old there will not be enough income 

coming in from the children to support them and let 

them live comfortably as places like China don’t 

have strong state pension scheme. However the 

problem is that this often stretches to verbal and 

physical abuse.  
 

How has Society contributed to 

mental illness? 
 

Society can be referred to as a group or collection 

of people that are living in a community; when 

people talk about society they are usually referring 

to the views and behaviours of a community or a 

culture. In society, there are always behaviours, 

opinions and mannerisms that are seen as the 

norm. These do not have to be laws, but are ways 

of acting and thinking that are seen as acceptable, 

and a lot of the time people who don’t comply with 

all of the above come under scrutiny from 

everyone else.  

 

There are ways that are set for people to act, for 

example the Muslim society and culture in a 

country such as Saudi Arabia expects women to 

wear burkas and hijabs to cover their faces and 

bodies. A woman who goes against this and 

decides not to cover her face and body could 

face a lot of abuse – verbal and even physical. This 

is because the people in this society do not agree 

with the behaviour that she is displaying as it does 

not conform to their ways of living. This woman 

would be behaving in a way they are not used to, 

and the only way most can think of reacting to this 

unfamiliar display of behaviour is to discriminate 

against it or to put labels on it and the person. 

 

We can apply the above principles to a person who 

has a mental illness and see how the views and 

labels of society can cause that illness to develop 

and grow. The example that seems the most 

suitable (and which is one of the most prominent 

types of mental illness at the moment) is that of 

eating disorders.  

 

When a woman is very conscious about her weight, 

it may be because she is not shaped the same way 

as other women; she may be curvier than other 

women or just not as thin. Because of how she feels 

about her attributes, comments that are made 

about her weight and stature may pierce deep into 

her emotional psyche. A lot of the time eating 

disorders will have symptoms or stem from anxiety 

and paranoia which would worsen the effects of 

any harmful comments or experiences. This 

woman’s self-confidence would most likely suffer as 

a result of repeated comments or from the 

tarnished image of herself that she has, thoughts 

such as ‘I am not beautiful’ or ‘I am disgusting’ may 

start to fill her mind and overplay themselves which 

then lead to negative action being taken in order 

to change other people’s perceptions of herself -

and indeed to change her own perception of 

herself.  

 

Bulimia could develop, so the person could make 

themselves throw up any substances they eat or 

drink so no weight is being added in an attempt to 

try and gain a body shape that is acceptable in 

other people’s eyes. Bulimia is part of Anorexia 

nervosa where the person is afraid to gain any 

weight and their body image is distorted. Anorexia 

nervosa and bulimia are dangerous first of all 

because a person suffering from both of them is not 

allowing their body to have enough nutrients and 

minerals for vital processes in their bodies. This leads 

to weakness and a dangerously low amount of vital 

substances which could be very harmful for the 

person health. The mental effects would be that the 

person’s self-confidence would continue to 

plummet and they would never be truly content 

with their body weight which could cause 

depression to develop also. 

 

At the same time things could also go the other way 

as in a person could develop compulsive 

overeating because they are not happy with their 

figure because of other people’s perceptions of 

them being fat and heavily overweight or even 

obese. An experiment conducted by a Daily 

Telegraph journalist who wanted to show how 

people reacted to her being obese and how it 

affected her self-confidence, produced interesting 
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and noteworthy results. The woman who is naturally 

a size 6, wore a suit that increased her size to 24! In 

the article she explains how her treatment from 

people became much harsher because of the 

increase in her size; she even went to places where 

she had been done favours previously to see if they 

would be repeated but she was turned away. 

People would follow and mock her along with 

name-calling; while she walked in the street, 

people hushed their tones and stared as she 

passed, making her feel even more uncomfortable. 

Looking at her general treatment from the people 

she came across, it is fair to conclude that society 

has a fixed view of the obese population and 

because of this they feel that they deserve a 

certain in treatment and it is discrimination in a 

sense.  

 

This unforgiving treatment that a lot of obese 

people go through often deepens the effect of the 

compulsive eating disorders a lot of them have. 

Feelings of anxiety and paranoia are also greatly 

increased, as continuous stares from the public can 

make the person feel like a ‘sideshow freak’. 

 

Many mental illnesses like eating disorders and 

others like depression or bipolar disorder are 

constantly being displayed and reported on in the 

media, especially in pop culture. Children, 

teenagers and the younger generation in general 

are being exposed increasingly to disturbing media 

images and commentary. The younger generation 

are part of the technological age, where children 

as young as 5 or 6 can be in possession of their own 

advanced technology. Children this young also 

have access to the internet and although there are 

parental controls and child locks available to 

restrict internet use and to block out unsuitable sites 

and images, it is not possible to fully screen out 

things children should not be seeing.  

 

Mental illness is something that is glamorised in 

many forms in the media; an example of this is 

when the downward spiral of celebrities is 

constantly reported on in the media and news. 

Notably big time music and film stars are 

commented on; a lot of the time their drug and 

mental problems make frontline news. For a lot of 

children, young people and even adults, music and 

film stars can be seen as role models as they are 

very wealthy and are very successful. These 

attributes are arguably the two things that are 

desired most by people. People feel a connection 

to these celebrities as it is a way of letting them 

release their expressive freedom and seeing these 

people they idolise in states of mental disarray and 

on a downward spiral makes it seem like such things 

are acceptable and ‘cool’. 

 

If we take Amy Winehouse for example, her drug 

and mental problems were frequently publicised in 

the media, and when she died at the age of 27 this 

added to ‘club 27’ romanticisation of a group of 

celebrities who died because of a mixture of 

mental health problems and drug problems. This 

gives mental illness a certain allure and 

attractiveness: the combination of a tortured 

celebrity, drugs and mental health becomes the 

epitome of what our generation effectively aspires 

to. People begin to grasp at anything they think 

may be a symptom of mental illness, exaggerating 

their problems in order to get closer to that image; 

it almost becomes a struggle amongst people to 

prove who has been through the most or is suffering 

the most pain. A lot of this also sparks others to feel 

pity and sympathy which then fuels this kind of 

behaviour, and this adds to the increase of 

‘factitious’ mental illnesses. 

 

A ‘factitious’ mental illness is one where an 

individual exaggerates their symptoms and can lie 

or alter tests in order to seem like they have poor 

mental health. The fabrication of a mental illness 

(which is arguably a type of mental illness in its own 

right) means that this person has a need to feel hurt, 

ill or injured in order to gain sympathy and attention 

from others. These types of people can go as far as 

self-harming in order to gain this attention, as 

explained above the frequent publication of 

famous people in the media who also do the same 

does not help this problem. The internet is also filled 

with information on mental illness, a lot that is not 

true, a list of symptoms can also be found for most 

mental illness, which makes it easier for people to 

self-diagnose themselves. 

 

At the same time it is also extremely hard for 

psychiatrists, therapists and doctors who try and 

treat these problems because there are not many 

conclusive tests that are able to prove whether or 

not the symptoms people who complain of having 

mental problems are lying or exaggerating. 

Sometimes a lack of knowledge on these problems 

also comes into play, as mental illness can often 

present itself as one the most intricate illnesses that 

medical doctors have to deal with.  

 

On doing my work experience at a Mental health 

clinic in Romford, I sat in on a weekly staff meeting 

in order to talk about and make decisions on 

difficult cases that had been brought up in that 

week. I also had the privilege to be able to sit in on 

a presentation about referrals made by GPs to the 

clinic. In the NHS system in this country, a person first 

goes to their GP if they think they have poor mental 

health; if the GP feels there is a problem they can 

administer medication, make a diagnosis and refer 

them to the mental health clinic. A woman who 

had collected data from over that month alone 

found out that from that from about 60 or so of 

patients referred that month from GPs, 27% were 

incorrect referrals; this constitutes about 16 wrong 

referrals in a month. This shows that the public are 

not alone in their confusion regarding certain types 

of mental illness. When these referrals were looked 

at by the clinic it was found that their symptoms 



WOODARD JOURNAL        ISSUE 1, DECEMBER 2016 

 

 83 

were signs of stress and all they really needed was 

a change of lifestyle, diet or regular exercise. 
 

Case Study: The Rosenhan Experiment 
 

David Rosenhan was an individual who could be 

described as an anti-psychiatrist as he believed 

that mental illnesses were purely a social 

phenomenon. He conducted a very interesting 

study in 1973 titled being sane in insane places. The 

point of the experiment was to illustrate how difficult 

it can be to differentiate between normality and 

abnormality in the context of mental illness. It also 

looked at the effects of institutionalisation and 

being diagnosed as ‘abnormal’. 

 

Rosenhan was part of a group of 8 pseudo-patients 

that were admitted into 12 different hospitals for 

having schizophrenia in remission. All of the pseudo 

patients would tell psychiatrists and nurses that 

there was a voices in their heads repeating the 

words ‘empty’, ‘hollow’ and ‘thud’. Once they 

were all admitted to mental hospital they then 

ceased to show any symptoms of voices in their 

heads. The patients did all they were asked but did 

not swallow medication, after this their tasks were 

to seek discharging and to make notes on patient 

life in the hospital. 

 

None of the staff seemed doubtful of the pseudo-

patients in any of the hospitals they went to, 

however 30% of other patients in 3 of the hospitals 

doubted them saying ‘you aren’t crazy, you are a 

journalist’; this was because of the note taking. In 

the average of 19 days that the pseudo patients 

stayed at each of these 12 hospitals the pseudo-

patients had come across interesting findings. There 

was very little contact between patients and 

doctors as patients weren’t monitored; there was a 

lack of privacy, stimulating activities which caused 

feelings of depersonalisation and powerlessness in 

patients. The most relevant finding was that all 

normal behaviours were seen in the light of their 

diagnosed mental illness, so any behaviour they 

displayed was seen in a schizophrenic way. 

Behaviours such as pacing the corridors out of 

boredom were interpreted as a sign of nervousness 

linked to their disorder. Patients were also never 

asked about why they took notes but nurses 

recorded it as ‘engaging in writing behaviour’ 

implying it was a symptom of their supposed 

disorder.  

 

Rosenhan used the results of this study to show that 

psychiatrists cannot reliably tell the difference 

between someone with mental illness and 

someone without it. The experiment suggests that 

psychiatric labels stick in that any behaviour that a 

diagnosed person displayed - even though it may 

be similar to the way an undiagnosed person would 

display - is seen as abnormal because of that label.  

Rosenhan argued that mental illness is simply a 

result of labelling and does not actually exist. As 

explained above once someone has a label, 

certain behaviours and emotions displayed start to 

be attributed to that label, becoming symptoms of 

their mental illness. These symptoms which are 

actually just emotions which are then blown up and 

publicised as a problem. Although this is a very 

different view in the field of psychiatry it is a very 

convincing argument, but scientific proof and 

evidence is favouring the notion that mental illness 

arises more as a result of a combination of factors, 

not solely from one, such as genetics and trauma. 

 

Going back to societal causes of mental illness, in 

cultures situated mainly in third world countries 

where large amounts of the population are poorly 

educated people who act different are often 

branded as ‘crazy’ or ‘mentally ill’ straightaway. If 

we take some parts of Africa for example people 

and children being accused of witchcraft is rapidly 

increasing with cruel and inhumane punishments 

being given to the accused similar to the Salem 

witch trials of the 1690’s. Orphans, albinos, the 

elderly and the disabled are considered to be most 

at risk since they look physically different. It is also 

not uncommon for people who are on the autistic 

spectrum to be told they are possessed since they 

act so strangely. Such labels lead to deprivation for 

these people as they become neglected by all of 

those around them and are turned away wherever 

they go. Depression is a widespread ailment over 

these groups of people who already have immense 

poverty to contend with. 

 

A large problem in countries all over the world, 

including first world countries, is the abuse and 

harsh labelling of the Lesbian, Gay, Bisexual and 

Transsexual Community.  30% of Gay youth attempt 

suicide near the age of 15, and 1500 of the LGBT 

youth commit suicide every year in America. This 

again comes back to societal labels. Signs 

displaying messages such as ‘Homosexuality is an 

act of terroism’ can be seen during anti-gay rallies. 

It is perhaps unsurprising that so many of the LGBT 

community are having suicidal ideation when 

these are often the messages presented to them. 

 

There is also concern for bullying of this group of 

people in schools; according to data from CDC’s 

YRBS, the percentage of gay, lesbian, and bisexual 

students (across sites) who did not go to school on 

at least one day during the 30 days before the 

survey because of safety concerns ranged from 

11% to 30% of gay and lesbian students and 12% to 

25% of bisexual students. In addition to this in places 

such as India or Uganda homosexuality is still a 

crime and those who commit homosexual acts can 

face up to 10 years in prison. Unfair is an 

understatement when describing the treatment 

and violence these type of people have to endure 

because of their sexuality or gender identity. 

People of a different sexual orientation are made 

to feel worthless and evil, this can lead to a whole 

array of mental illness and if traumatic events 
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experienced to do with this are factored in, their 

mental health can become very poor. 

 

The recurring themes in this project are continuous 

labelling and traumatic events; both of these lead 

to the deterioration of people’s self-image which 

then leads to the deterioration of their mental 

health. It is important to hold this statement in mind; 

someone who may have the potential for a mental 

illness or some sort of emotional disorder may not 

always display the characteristics of them. This may 

be because there may have not been the correct 

trigger, meaning they haven’t been through a 

traumatic event or have not been placed in an 

environment that stresses them to the point that 

these traits are displayed. Looking at this statement 

I think it makes sense to say that environmental 

factors contribute more than genetic ones, as all 

the potential for a mental illness to develop can be 

there but the right trigger of stress needs to kick start 

all of that.  

 

Negative labelling and mistreatment creates and 

feeds into a vicious circle that can often be 

impossible to end for some. It needs to be stopped 

before it has even started and the only way this can 

be done is through education and increasing 

widespread knowledge of mental illness and how it 

is caused and the effects it has. 
 

Ayo Olatunji, 

King’s Rochester 
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To what extent does the 

foetal environment pre-

determine our adult 

health? 
 

 
 

Introduction to Genetics and 

Epigenetics 
 

James Watson and Francis Crick first proposed a 

structure for DNA in 1953. Their discovery 

revolutionized biology as scientists were finally able 

to understand how our genetic information is stored 

within the body. Deoxyribonucleic acid (DNA) is a 

nucleic acid that contains the genetic instructions 

for the development and function of living things.  

Crick and Watson discovered that DNA has a 

twisted ladder like structure forming the double 

helix structure that we are all familiar with today. 

The rungs on the metaphorical ladder are the base 

pairs and sugar-phosphates make up the side 

panels.  

 

Humans have four bases which bond to their 

complementary partner; adenine bonds with 

thymine and guanine with cytosine. 

Complementary bases are essential for accurate 

DNA replication as each strand acts as a template 

for a new strand of DNA to form. It is simple and 

marvellous at the same time as it allows for precise 

replication to ensure that all the information our 

body needs is copied each time. 

 

If we were to type out all of the base pairs that 

reside within an organism’s DNA (the genome) it 

would fill more than 100 books and take more than 

50 years to type if you were to type for eight hours 

a day. This is because a human’s genome 

compromises around 3 billion base pairs. That is a 

phenomenal amount of information stored within 

us. Small sections of our DNA are called genes and 

the function of these genes is to code for proteins 

that we need to carry out our essential processes. 

For example, the gene for brown eyes actually 

codes for a pigment melanin and the more 

pigment you have the darker your eyes are.  

 

If I were then to lay out all 100 books of base pairs 

and ask how many of them were useful to us, as in 

they were able to code for a protein, how many 

books would you choose? Eighty? Fifty? How about 
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two? Scientists have concluded that less 2% of our 

DNA is actually functional. They did this by 

comparing a human’s genome to that of other 

mammals looking for small sections of our DNA that 

we had in common with them. It is thought that the 

rest of our DNA is in fact just ‘baggage’ from 

evolution and it serves no useful function. 

 

But then that depends on what we determine as 

useful. If we mean making proteins, then yes only 

2% is useful. But if we mean ensuring that we don’t 

start growing bones inside our tissues or have our 

muscles on the outside of our body, then we can 

increase that percentage to around 10%. All of the 

cells in our body contain the same DNA, but they 

carry out such different functions. A liver cell 

wouldn’t be able to communicate information 

around our body in the same way that a neuron 

can, and yet they both have the same information 

within their nucleus. But how do they perform such 

different roles? This is because different genes within 

each type of cell are switched on or off depending 

on what the role of the cell is. This is where the other 

8% of our DNA comes in useful.  

 

Perhaps one of the simplest ways to think of 

epigenetics is to compare it to a conductor and a 

sheet of music. If we were to listen to the same 

piece of music being performed but conducted by 

different people there would be noticeable 

differences, despite the music remaining the same. 

This is because the conductors have chosen to 

interpret the music differently. The crescendos, 

diminuendos and dynamics allow the conductor to 

read the pieces differently and, in a similar way, the 

epigenetic modifications that occur on the DNA 

allow the body to use the DNA in different ways. 

Therefore the same template is able to produce 

different outcomes. 

 

At the start of the 20th century experiments were 

undertaken to prove that the information cells 

needed did reside inside the cells. One of the most 

convincing was carried out by Thomas Morgan in 

1911. Morgan experimented on fruit flies and was 

able to show that genes are located on 

chromosomes and that some of the genes are 

linked together. One of Morgan’s students, 

Sturtevant, went on to map where specific genes 

were found on the chromosome. This was just the 

beginning for epigenesis as many questions still 

remained as there was confusion as to why our 

genes didn’t follow the same pattern all the time; 

what else could be interacting with the genes? 

 

One of Sturtevant’s discoveries showed that there 

were heritable changes in phenotype, the physical 

effects of the genes, without a change in the gene. 

This discovery was useful in redefining epigenetics 

as a way of distinguishing between heritable 

changes that arise from DNA and those that don’t, 

due to the effect of something else. But what was 

this unknown factor? 

 

In 1930 Muller observed a type of fruit fly mutation 

was caused by unusual properties of chromosomal 

rearrangement. Why was the chromosome in that 

specific gene rearranged? It was becoming more 

apparent that genes are not completely 

independent and are affected by their location, or 

locus, as well as being moved from their original 

position. 

 

In 1975 methylation was identified as an epigenetic 

mark by Riggs (1975), and by Holliday and Pugh 

(1975). Since this identification a large amount of 

study has gone into the patterns of methylation, the 

transmission of these patterns through the germ line, 

gene silencing and identifying any enzymes 

responsible for methylation.  

 

Having a better idea of one form of epigenetic 

modification allowed scientists to begin to wonder 

if there were any other forms. Eventually in 1991 

histone modifications were proven to be essential 

for regulation of gene expression and also in gene 

silencing. In more recent years research has been 

focused more solely on seeing how the information 

is transmitted. The discovery of stem cells and their 

differentiation has helped the study of epigenetics 

greatly and enabled more conclusive evidence as 

to how genes are expressed. 

 

Now that more is known about the processes of 

epigenetics it is important to think about how this 

information can then be applied and used. Links 

between epigenetics and disease are becoming 

more apparent and now there exists the possibility 

of treating some diseases with epigenetic therapy. 

Epigenetics allows us to understand more 

conclusively how the environment is able to 

change who we become, showing us how 

vulnerable we are to alterations and how we can 

potentially alter our environment to reduce the 

chances of us suffering from diseases in the future. 

 

DNA Methylation 
 

One of the most researched methods of gene 

silencing is DNA methylation, as it was the first 

modification to be identified. Methylation is the 

addition of a methyl group (a carbon bonded to 

three hydrogens) and occurs at only one site of the 

DNA. As I mentioned earlier, our DNA is comprised 

of four bases; adenine, guanine, cytosine and 

thymine. Methylation only occurs in a region where 

a cytosine nucleotide is next to a guanine 

nucleotide. This is called a CpG site. CpG sites are 

the most common gene promoter sites. This is the 

site which initiates the transcription of proteins. 

Therefore if this is dysfunctional then your genes 

can’t be used to code for a protein as no activation 

occurs. The addition of the methyl group alters the 

structure of DNA which in turn affects how the DNA 



WOODARD JOURNAL        ISSUE 1, DECEMBER 2016 

 

 86 

is then able to interact with the DNA transcription 

factors.  

 

Histone Modification 
 

The building blocks for our chromosomes are a 

chromatin. Chromatin itself is made partly by a 

histone protein. Without the histones our DNA would 

be unwound and would be exceedingly long, 

much like a thread being wrapped around a spool, 

it allows the DNA to be much more ordered and 

structured. The histones act as a base which the 

DNA can wrap itself around. Therefore the histone 

is able to modify how tightly wound it is. There are 

two main ways that it can do this; acetylation and 

methylation. Acetylation is the addition of an 

acetyl group in the same way that methylation is 

the addition of a methyl group. Histone 

modification can be used for both activation and 

deactivation as the tighter wound the DNA is the 

more difficult it is for transcription factors to reach 

the DNA needed.  

 

Non-Coding RNA 
 

Our DNA is held within the nucleus of our cells and 

it needs to stay there to ensure it is maintained 

correctly. Therefore when a cell needs to replicate 

its DNA it requires the assistance of RNA, a single 

stranded version of our double stranded DNA. This 

molecule is small enough to enter and leave the 

nucleus and therefore carry the information from 

our DNA to the ribosomes in the cytoplasm of our 

cells. Here the RNA translates the information from 

our DNA to the ribosomes to allow for the 

production of proteins.  

 

RNA is therefore essential for the transcription and 

translation involved in the production of our DNA. 

However it also has another vital role to play. Non-

coding RNA is a functioning RNA molecule that is 

not used to form proteins. They are used to regulate 

gene expression as they bind to specific sites on 

coding RNA and therefore block translation, 

preventing the production of proteins and 

therefore altering the function of a cell. 
 

Epigenesis and Preformationism 
 

Preformationism and epigenesis are two theories 

about embryonic development. Preformationism is 

the idea that an organism is preformed from the 

start. This means that it is merely growing and 

‘unfolding’ until the organism is fully formed. This 

theory is largely outdated as it goes against the 

newest evidence that we have for embryonic 

development.  
 

Epigenesis is therefore the theory that an organism 

is not fully formed at the start but changes gradually 

and becomes fully formed by changing shape and 

developing throughout its whole lifetime.  

Interestingly the first theory of systematic embryonic 

development dates back to Aristotle in the 4th 

century BC. He hypothesized that many parts of an 

organism come into being in a series of succession 

in a process similar to knitting together the different 

parts of the body. His theories remained very much 

unchanged for hundreds of years. It was until the 

1651 when William Harvey argued that all living 

beings arose from eggs.  

 

Swammerdam (1637-1680) rivaled Harvey’s theory 

stating that his experiments were weak and had a 

large capacity for error. Swammerdam is often 

considered the modern founder of preformationism 

as he thought that the next stage of development 

was packaged within the first, as in growth was 

merely a process of increasing the body parts 

already present.  

 

Clashes between preformationism and epigenesis 

continued throughout the 18th century. Eventually, 

by the 19th century, microscopy had improved so 

greatly that scientists could observe embryonic 

development with a much greater degree of 

accuracy. It is therefore not surprising that the 

theory of preformationism was largely discarded by 

the late 19th century. However this was not the end 

of the theory of preformationism.  

 

Mendel’s theory of genetic inheritance which 

basically introduced the idea of genes along with 

Sutton (1877-1916) hypothesis of chromosomes 

being the basis of inheritance in 1902 and Morgan 

(1866-1945) concluding that genes in fact reside 

within chromosomes all challenged the idea of 

preformationism. The more that technology 

evolved through the 20th century and up and till the 

present day has meant that scientists are able to 

provide more and more evidence to support 

epigenesis. For example, stem cell research has 

provided the evidence that genes do not 

determine cellular fate due to differentiation and 

gene expression.  

 

With new technology scientists are able to observe 

the development of an embryo and conclude that 

our development occurs due to the growth and 

differentiation of cells, not merely unpacking like a 

Russian doll. These new advancements also allow 

us to be able to predict the phenotypes of the 

subject and study why the prediction doesn’t 

match the real outcome due to the involvement of 

the environment.  

 

From new research we are able to conclude that 

all the information required for development is not 

contained within the genome due to the 

environment being able to play such a large role in 

development.  

 

 

 



WOODARD JOURNAL        ISSUE 1, DECEMBER 2016 

 

 87 

The Effects of the Foetal Environment  
 

Many things can influence who you eventually 

become. These include your genetics, your 

experiences, who your friends and family are, how 

you were parented, your education and your 

relationships. If you think about your own personality 

you would find distinct differences between 

yourself and your parents. There may be some 

similarities due to genetics but if you think about the 

different life experiences you have encountered 

then it makes sense that you wouldn’t be the same 

as your parents. Scientists believe that the most 

critical period of your development is the 1000 day 

window between the first day of pregnancy and 

your 2nd birthday and I will try to explain why that is.  

From the earliest moments of your life, the 

interaction of your genes and the environment 

works to shape who you are and will become. It 

could be pictured as a map with several routes to 

the final destination, with each alteration to the 

DNA causing a new diversion on the map, a new 

path to be followed. 

 

The development of a child begins at fertilisation. 

Every cell in the body contains 23 pairs of 

chromosomes. One chromosome from each pair 

comes from your mother and the other from your 

father. When a cell becomes fertilized this is all that 

it contains; half paternal and half maternal DNA. 

The zygote then divides over and over to eventually 

form a human being. How strange to think that we 

once existed merely as set of instructions. 

Epigenetic marks are critical for ensuring that 

cellular differentiation occurs properly so that a fully 

functioning body can be formed. As the cells divide 

they become more and more different until they 

eventually become specialized to carry out one 

specific function. This process is known as 

differentiation. But what we want to know is how 

cells are able to use the same information but in 

different ways.  

 

This differentiation is essential to form a functioning 

being. If this process goes wrong or if a mutation 

occurs then devastating diseases can occur. One 

example is Fibrodysplasia ossificans progressiva 

(FOP). This occurs due to a mutation in stem cells 

which means that they behave like cartilage or 

bone cells. This means that whenever a sufferer is 

injured and stem cells come to the area to try and 

repair the damage but instead form bone and 

cartilage, resulting in a much distorted skeleton. This 

is a very rare disease, affecting one in two million 

people, and is one of the only known diseases 

where one organ is able to function as another.  

 

Your cells become more differentiated as they 

respond to more signaling molecules. These are 

molecules produced by your DNA which tell the cell 

how to behave and what to perform. These 

molecules are received in the cell receptor and are 

able to interpret the message through the signal 

transduction pathway. The signals alter the size and 

shape of the cell and also what function they are 

able to carry out. The function of the cell is 

determined by what protein it produces.  

 

This process is known as gene expression, as 

although the cell still contains all the DNA of the 

body it is only expressing the specific genes which 

enables it to carry out the right function. To do this 

the cell ‘switches off’ certain genes and it does this 

through the use of RNA processing. 

 

It is important at this stage to define the differences 

between genetic inheritance (genotype) and the 

physical expression of those genes (phenotype). 

The genotype refers to all of the genes within the 

body whereas the phenotype is the physical traits 

that can be seen, such as hair or eye colour but also 

non physicals like personality. 

 

There are two main ways that the genotype is 

affected. The first is dominant genes vs recessive 

genes. For example a dominant gene only needs 

one gene from either parent for its phenotype to be 

seen. Whereas a recessive gene needs both genes 

to be present for its effects to be seen. 

 

The other main way is the effect that the 

environment has on your phenotype. It is important 

to note that the environment doesn’t alter your 

genotype, just the way that the genes are 

expressed.  

 

The most important stages of development are 

whilst the child is developing and therefore a large 

majority of the alterations to the phenotype occur 

whilst the child is in the womb.  

 

The Role of Epigenetics on Early 

Development 
 

The processes of DNA methylation, histone 

modifications and non-coding RNA occur in early 

development and their effects are maintained 

throughout life. The epigenome is most susceptible 

to these changes in a period of development 

known as embryogenesis. This is a period of rapid 

cell division after fertilisation.  During this process the 

genome undergoes a genome-wide 

demethylation, with the exception of imprinted 

genes, which is the basis of transgenerational 

epigenetics. 

 

One of the main researchers into the links between 

development and epigenetics was David Barker 

who won the GlaxoSmithKline Prize in 1994 for this 

work. Barker’s main observations were to do with 

physiological and metabolic adaptions that occur 

whilst in utero and how they predetermine your 

adult life with regard to risks of disease.  

His studies showed that abdominal fatness in adult 

men was associated with reduced foetal growth. 
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Since this study in 1992 more evidence has grown 

to suggest that the body adapts whilst in utero to 

gain an advantage in later life for the environment 

the body thinks it will grow up in. An issue is likely to 

occur if the environment the body has adapted to 

survive in isn’t the one it is born into. This mismatch 

can result in disease. 

 

The foetal basis of adult disease (FeBAD) hypothesis 

states that many adult diseases have a foetal 

origin. FeBAD states that ‘injury or environmental 

influences occurring at critical periods of organ 

development could result in "programmatic" 

changes via alterations in gene expression or gene 

imprinting that may result in functional deficits that 

become apparent later in life’ Examples of these 

include cardiovascular disease, type 2 diabetes, 

osteoporosis, depressive disorders and certain 

cancers. The FeBAD hypothesis is also referred to 

the foetal origins of adult disease or FOAD.  

 

The alterations can be linked to dysregulation of the 

DNA caused by many environmental and 

nutritional stimulants early in development. A study 

conducted on mice showed that increased DNA 

methylation at specific CpG sites due to dietary 

supplements of methyl groups in the form of folic 

acid, vitamin B12 and betaine, were able to alter 

phenotypes such as coat colour and obesity, 

compared to unaffected siblings. The location of 

these alterations suggests that the methylation 

patterns were changed in early embryonic 

development.  

 

Barker isn’t the only scientist to have produced 

significant support to the FeBAD hypothesis. 

Weaver et al in 2004 showed that maternal stress 

and parenting behaviour were able to alter the 

glucocorticoid receptor in their offspring. Their 

mouse studies showed that the epigenetic 

changes that occur were able to make the 

offspring more susceptible to stress-related 

pathologies due to a heightened stress axis. These 

changes can be passed on to their offspring by the 

behaviour of the mother. So heightened stress in a 

mother leads to a bad mother (a bad mother in 

mice is decided by how often they lick their 

offspring). A bad mother creates a heightened 

stress axis in her child. This child then becomes a 

bad mother herself, and the cycle continues.  

 

This experiment is not limited to mice however. In a 

similar study, human mothers who suffered from 

depression whilst pregnant had increased 

methylation of the glucocorticoid receptor gene in 

the umbilical cord. The child of these mothers later 

had elevated salivary cortisol concentrations at the 

age of only 3 months. This demonstrates the fact 

that the changes must have occurred in the gene 

as the baby would not have been exposed to high 

stress factors that would have such a great affect 

at such a young age.   

 

These are just a few examples of how epigenetics 

can influence later growth and susceptibility to 

disease. I have chosen to focus more heavily on 

three main ways in which epigenetic influences in 

the womb are able to change who we are and 

predetermine or alter health. 
 

Nutrition and Disease 
 

Since the 21st century cases of coronary heart 

disease have been rising steeply in the western 

world causing it to become the most common 

cause of death. However many countries are 

currently experiencing a fall in the number of 

deaths which can’t be explained by a change in 

lifestyle and now deaths are rising in countries such 

as China, India and those of Eastern Europe. 

 

Methyl donors, such as folate, have been used to 

monitor the effect of maternal nutrition on foetal 

development. Mice have been fed these methyl 

donors and have been able to monitor the effect 

this had on their offspring. One good way to do this 

is by using mice with the agouti gene. When this 

gene is methylated it produces a yellow fur and 

leads to later issues of obesity, diabetes and an 

increased risk of tumors. When fed these methyl 

donors there was a decrease in the number of 

yellow furred offspring compared to the control 

group as there was reduced augoti gene 

expression. This demonstrates that the mother’s diet 

was able to induce epigenetic modifications that 

were passed to her offspring.  

 

Animal models were also used to demonstrate the 

impacts of maternal diet on intra-uterine growth 

retardation by adjusting calorie intake and protein 

restriction. From these studies it was concluded that 

under nutrition caused reduced methylation of the 

IGF2 gene. 

 

A study conducted in Britain in the early 1900s 

focusing on death rates was the first major clue that 

coronary heart disease originated from foetal 

development. The most common cause of deaths 

in newborn babies at this time was low birth weight 

with an interesting divide forming between areas of 

the country. The highest death toll of newborns was 

recorded in the north of England in industrialized 

regions and poorer rural regions. Interestingly these 

patterns now reflect the death toll variance in 

coronary heart disease. This begins to suggest that 

low birth weight is linked to the development of 

coronary heart disease. 

 

Follow up studies conducted on middle aged men 

and women whose birth weight and body 

measurements had been recorded showed that 

those who had low birth weights had increased 

death rates from coronary heart disease in adult 

life. Osmond et al reported nearly double the 

amount of deaths from coronary heart disease 

among those at the lower end of the scale, under 
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2.5Kg, compared to those born above 4.3Kg.  Most 

importantly, another study conducted in Sheffield 

showed that the increase in coronary heart disease 

as a result of low birth weight was most apparent in 

people whose birth weight was reduced due to 

reduced foetal growth and not because of 

premature birth. However birth weight may be a 

crude measurement of foetal growth as it does not 

take into account perhaps the thinness or length of 

the foetus. But it is very easy to compare weight to 

other studies conducted and allows for a uniform 

measurement which is not objective. 

 

Not only has low birth weight been associated with 

coronary heart disease but also raised blood 

pressure. Higher blood pressure has also been 

linked with alcohol consumption and higher body 

mass, although these are independent of low birth 

weight. Hypertension can lead to the development 

of coronary heart disease due to the pressure 

placed upon your arteries.  

 

The mechanism for this is still under speculation. 

However it is thought to include anabolic hormones 

such as insulin, insulin-like growth factors, prolactin 

and thyroid hormones. These hormones help the 

foetus to predict what environment they are likely 

to be born into and therefore maximize their 

chances of survival. The glucocorticoid receptor 

and the glucose transporter and just two of the 

genes which undergo epigenetic modifications, 

mainly methylation, when the foetus is subjected to 

a reduced nutrient intake. In offspring with growth 

restriction in the womb they have heightened 

methylation of the promoter for insulin like growth 

factor 2. IGF2 is a key protein in human growth and 

development and is maternally imprinted which is 

why you can be affected by your mother’s in utero 

conditions. 

 

Type two diabetes occurs when your body cannot 

produce enough insulin in your pancreas to break 

down the sugars in your body. This means you must 

monitor and control the sugars in your diet strictly as 

your body would not be able to cope with too high 

or low sugar levels.  Hales et al showed that low birth 

weight has been shown to lead to an increased risk 

of type two diabetes. However the mechanism for 

this is unknown. It is thought that low birth weight is 

associated with abnormalities in muscle structure 

and function which affects the insulin’s ability to 

promote glucose uptake in skeletal muscle, which 

suggests that the promoter region is obstructed 

indicating epigenetic modifications. This theory was 

derived from the fact that people born with low 

birth weights have lower rates of ATP production 

during exercise. Therefore it is thought that the 

foetus may reduce its metabolic dependence on 

glucose leading to insulin resistance in adult life.  

The foetal genome may determine the growth 

potential whilst in the womb. Evidence is showing 

that this plays little role in the growth that is actually 

achieved and that the dominant determinant is the 

nutrition the foetus receives and the hormones it 

develops. Alterations to the nutrition of the foetus in 

the early stages of development have a much 

higher impact on its development compared to 

when these changes occur in later stages of 

pregnancy. During early development the genome 

is much more susceptible to long term alterations.  

 

Failure to supply the foetus with sufficient nutrients 

leads to adaptations of the foetus which in turn 

lead to permanent alterations in the body’s 

structure and metabolism, therefore increasing the 

person’s risk of cardiovascular and metabolic 

disease. These adaptations become maladaptive 

when the offspring is born into a nutritionally affluent 

area, causing increased incidence of obesity, 

hyperlipidemia, hypertension and type two 

diabetes, all of which are recorded in adults. This 

demonstrates that these small alterations that 

occur whilst in the womb are not erased and last 

with the person the entirety of their life. Therefore it 

is safe to say that these alterations predetermine 

the likelihood of the person suffering from a chronic 

disease in later life. 

 

Maternal under nutrition during early pregnancy, in 

relation to a low birth weight and uterine growth 

restriction, may adversely influence offspring 

metabolism and health. There are several human 

and animal studies linking suboptimal early nutrition 

and poor growth in utero with increased risk of 

coronary disease, hypertension, type 2 diabetes 

and obesity in adulthood. It has been suggested 

that under nutrition may accelerate postnatal 

growth by an increased rate of gaining body fat 

rather than muscle tissue as the body attempts to 

“catch up” its growth.  

 

The realization of the severity of low birth weight 

and poor foetal nutrition has led to a re-evaluation 

of how foetal development is regulated. Closer 

attention will need to be paid to the mother-to-be’s 

diet and body composition to try and reduce the 

prevalence of coronary heart disease in her 

offspring. The modifications that occur are long 

term and therefore need to be treated with the 

correct level of severity.   
 

Cigarette Smoke 
 

There are always campaigns and news articles 

trying to prevent women from smoking during 

pregnancy, but why is this? It is thought that the 

frequency of maternal smoking is decreasing but 

maternal smoking in under 20 years of age is 

increasing, with prevalence rates of 30-40% (Mohsin 

& Bauman, 2005). Recent studies have suggested 

that the long lasting effects of perinatal 

perturbations may not be limited to nutrition by also 

include other influences such as maternal smoking. 

Previous studies have shown smoking during 

pregnancy has caused a higher risk for preterm 

delivery (Shah & Bracken, 2000), respiratory disease 
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(Cook & Stracham, 1999), immune system 

difficulties such as asthma (Prescott & Clifton, 2009) 

and cancer in later life. Cigarette smoke has also 

been shown to have serious neurodevelopmental 

and behavioral consequences in infants, children 

and adolescents. Olds et al investigated the effects 

of prenatal exposure to cigarette smoke and 

intelligence in the infant and found that children 

whose mothers had smoked ten or more cigarettes 

a day during pregnancy showed intellectual 

impairment when compared to those whose 

mothers had not smoked (Olds, Henderson & 

Tatelbaum, 1994). 

 

Cigarette smoke contains numerous biologically 

active components which are often forgotten. 

There are over 4,000 chemicals in cigarette smoke 

and more than 40 of these are carcinogens, a 

harmful chemical component capable of causing 

cancer. Nicotine is the dominant factor in this 

regard but there are many others which are 

capable of mediating the detrimental effects of 

smoke on foetal development. Nicotine is able to 

cross the placenta and is often found in higher 

concentrations, up to 15% higher (Lambers & Clark, 

1996), than in the maternal blood. 

 

A study involving 17,000 men and women was 

conducted in which the effect of maternal smoking 

was measured. In the offspring of mothers who had 

smoked during the pregnancy there was an 

increase of obesity, the magnitude of which was 

greater for heavier smokers. There was evidence 

independent of other lifestyle factors for increased 

child obesity. This shows that maternal smoking is an 

independent problem and only adds to the issues 

of low birth weight. Maternal smoking has been 

known to reduce foetal growth which causes lower 

birth weights which leads to increased risk of obesity 

which could explain this link between disease and 

maternal smoking. 

 

Again there was evidence which showed that the 

foetus was more susceptible during the first trimester 

of the pregnancy. This was shown by little 

difference found between women who only 

smoked in the early stages of pregnancy and then 

stopped when they knew they were pregnant, 

compared to those who smoked during the entire 

period. If the foetus was vulnerable during the 

entire pregnancy then there would have been 

differences between the two study groups.  

 

Toledo-Rodriguez and colleagues investigated the 

relationship between maternal smoking and 

promoter methylation of brain-derived neutrophic 

factor (BDNF). BDNF is important for long term 

memory, the central nervous system and peripheral 

nervous system and the growth and differentiation 

of new neurons and synapses. Their study found 

that exposure to cigarette smoke whilst in utero was 

associated with higher DNA methylation of the 

BDNF in adolescents who were exposed to 

maternal smoking. This demonstrates that the 

epigenetic modifications are not short term. 

Chronic stress and depression result from 

epigenetic changes to the hippocampal BDNF 

which reduces the expression, such as methylation. 

Interestingly anti-depressants such as imipramine 

work by increasing the expression of the same exon 

to increase expression rates.  

 

Prenatal tobacco exposure is associated with a 

number of serious neurodevelopmental and 

behavioural consequences in infants, children, and 

adolescents. For example, studies in infants have 

shown that maternal smoking during pregnancy is 

associated with delayed psychomotor and mental 

developmental scores as measured by the Bayley 

Scales of Infant Development (Kiechl-Kohlendorfer 

et al., 2010). Kable and colleagues demonstrated 

that maternal smoking was negatively related to 

auditory brainstem responses which have been 

found to be a highly predictive of future reading 

and language difficulties. Therefore it has been 

suggested that maternal smoking has a negative 

impact on a child’s future speech and language 

development (Benasich & Tallal, 2002; Kable, et al., 

2009; Molfese, 2000). 

 

Maternal smoking causes atypical methylation. The 

placenta is essential to efficient growth and 

development of the foetus as it provides nutrients, 

removes waste and protects the foetus from 

maternal immune system attack. Another 

important role is the secretion of hormones which 

regulates the stages of the pregnancy. All of the 

roles of the placenta can be affected by the 

environment, including placental gene expression 

which is controlled by epigenetic modifications. 

Suter et al identified that maternal smoking caused 

an epigenome-wide DNA methylation and altered 

specific CpG methylation which changes gene 

expression in pathways crucial for ensuring proper 

growth and development (Suter et al., 2011). It 

appears that cigarette smoke has consequences 

on the placental epigenome in both a global and 

site-specific manner. Changes to DNA methylation 

in the umbilical cord have also been recorded as 

they discovered that global DNA methylation was 

most reduced in cord blood from newborns with 

mothers who smoked during pregnancy. 

 

Again these epigenetic modifications triggered by 

the environment in the womb are capable of 

leaving long term effects which increase the risk of 

serious diseases with life changing consequences. 

The changes are long-lasting and cause an 

increased risk of later disease. 
 

Stress Axis 
 

When the body experiences a stimulus that 

endangers one’s welfare, it undergoes a stress 

response. This enables the body to evaluate the 

situation and create a new coping strategy. The 
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limbic-hypothalamic-pituitary- adrenal axis (LHPA) 

is a system within the brain which enables the body 

to coordinate rapid and long term behavioural, 

physiological and molecular responses to 

psychogenic stressors. An axis is a complicated set 

of pathways which link several areas including the 

brain and corresponding glands. Another 

important pathway is the hypothalamic-pituitary-

adrenal (HPA) axis. 

 

Stress is a fairly generic term with a large range in 

severity. The stress a mother feels can be directly 

related to her pregnancy or could be a result of the 

environment she is in, such as labour stress, 

depression, natural disasters and bereavement, to 

name just a few. Studies have shown that the 

chances of a child developing emotional or 

behavioural problems, including schizophrenia, 

double when the mother was stressed during 

pregnancy.  

 

Glucocorticoids are secreted from the adrenal 

glands in response to signals from the 

hypothalamus region of the brain. They are 

hormones which produce an array of effects in 

response to stress and are therefore important to 

our general wellbeing. These hormones are thought 

to have brain-programming features on the foetus.  

The developing brain is very susceptible to change 

as it is constantly forming new pathways there is a 

higher risk that an error can occur. It has been 

shown that there is a relationship between low birth 

weight and hyperactivity of the HPA axis in adult 

life. In rodent studies it has been shown that 

prenatal stress has resulted in un-regulation of 

hypothalamic corticotrophin-releasing factor and 

increased adrenocorticotropic hormone and 

corticosterone levels after exposure to a stressor 

(Mueller and Bale 2008). These changes are 

associated with depressive-like and anxiety-like 

phenotypes that include increased immobility in a 

forced swim test, decreased exploration of a novel 

or anxiogenic environment, and altered activity 

levels (Weinstock 2008).  

 

It is difficult to investigate the mechanisms involved 

on humans as it is unlikely that parents would allow 

their new born child’s brain to be analyzed, a 

process which is likely to damage the new born. 

Therefore studies are often carried out on animals, 

usually rats, where variables can be securely 

controlled.  

 

Prenatal stress has been linked to both perinatal 

and long-term outcomes in offspring. Increased 

mortality rates, smaller litter weights, and reduced 

litter sizes have been found after gestational stress 

(de Catanzaro 1988; Euker and Riegle 1973; Guo et 

al. 1993). Again this has been linked with reduced 

pup weights which can lead to the metabolic 

dysfunction and weight gain in later life, as 

discussed earlier.  

 

Pregnant rats can be subjected to different types 

of stress such as tail suspension and crowding and 

the effects then observed. Maccari et al 

conducted an experiment in which the rats where 

at first kept together for 10 days and then 

individually housed and subjected to bright lights at 

regular periods throughout the day, whereas the 

control group were not. The studies showed that the 

abnormalities in the offspring of stressed mothers 

extended from early to later life. Some of the 

observed effects included anxiety, depressive-like 

behaviours, drug addiction and enhanced age- 

related recognition memory impairment.  

 

The offspring of the stressed rats were found to have 

an increased responsiveness to a stimulus. Type 1 

and type 2 receptors of glucocorticoids were 

reduced in the hippocampus, which last 

throughout the life of the rat. Glucocorticoids are 

essential for dealing with stress and with reduced 

receptors the person is less likely to be able to deal 

with high stress environments leading to a greater 

risk of suffering from stress related pathologies. But 

the effects of prenatal stress are not limited to the 

HPA axis. Other studies have shown long lasting 

effects to the sympathetic nervous system.  

 

These studies demonstrate the susceptibility of the 

developing brain to alterations which lead to a 

greater risk of mental illnesses with a higher 

sensitivity to their environment, increasing the 

chances of developing a mental illness later in life. 
 

Transgenerational Epigenetic 

Inheritance 
 

As mentioned before, imprinted genes do not 

undergo genome-wide demethylation. This allows 

for the inheritance of paternal specific expression in 

body cells which remain intact throughout 

adulthood. 

 

Perhaps one of the most severe hardships endured 

by civilians during World War Two was the Dutch 

Hunger Winter. This was a long and grueling time 

between November 1944 and spring of 1945. A 

German blockade resulted in a drop of food 

deliveries to the Dutch population. This couldn’t 

have come at a worse time as the winter that 

followed was gruelling with temperatures remaining 

below zero a lot of the time.  

 

It is thought that daily calorie intake dropped by 

70% with locals getting so desperate they resorted 

to eating grass and tulip bulbs. Many people would 

travel to farms, regardless of distance, and attempt 

to trade everything they owned in exchange for 

food. It got the point where farmers were refusing 

to accept ‘linen goods’ in exchange for food as 

they had received so much already. The horrific 

conditions led to the death of over 20,000 people. 
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As tragic as these conditions were they lead to one 

of the most useful studies of epigenetics. The 

Netherlands have well-documented heath records 

as well as a history of what the harvest was like each 

year. This has allowed epidemiologists to follow the 

long term effects of the famine which lead to rather 

unexpected results. 

 

One of the easiest aspects that they were able to 

observe was birth weights of children who had 

been in the womb during the period. The results 

they found were perhaps opposite to what you 

would expect. If a mother was fully nourished 

throughout her pregnancy and only malnourished 

in the final period of her pregnancy then her baby 

was usually born underweight. But if the mother was 

malnourished in the initial stages of pregnancy and 

then fully nourished in the latter part there baby 

would be born at a normal weight. We know that 

babies do most of their developing in the later 

stages of pregnancy and therefore the nutrition 

they receive then is more important. It was the 

effect that this then had on the next generation 

that was most interesting. 

 

If the baby was born small it remained small for the 

rest of its life, with lower than average obesity levels. 

The babies that were born normal size because 

their mothers were only malnourished in their first 

trimester grew up to have higher obesity averages 

than normal. 

 

Something must have been happening during their 

development to have these alterations later in life. 

Scientists decided to focus on one specific gene, 

the IGF2 (insulin like growth hormone 2). It was 

found that those who were born during the Hunger 

Winter had less methylation on this gene than their 

siblings and the general public. This only occurred 

when the mother was malnourished at the start of 

the pregnancy. This highlights the importance of 

the early pregnancy and its vulnerability to DNA 

changes.  

 

The theory for why this occurs is based upon 

metabolism. When the child is developing in a 

malnourished environment in the initial stages of 

pregnancy, its body registers that it does not have 

enough nutrients to develop and that it needs to 

preserve its limited resources. Therefore a change 

occurs to the IGF2 gene. It is thought that as it 

becomes less methylated it becomes more active.  

 

These genes become imprinted. This is because, 

unlike normal genes where either form is capable 

of producing a functioning protein, with imprinted 

genes only one can due to the methylation. 

Interestingly there are also cases where the 

outcome of the imprinted gene is dependent on 

whether it is inherited from the mother or the father. 

For example where imprinted genes on 

chromosome 15  are inherited from the father then 

the child will suffer from Prader-Willi syndrome 

whereas if it is inherited from the mother the child 

will suffer from angelman syndrome.  

 

Another example of transgenerational epigenetic 

inheritance is with the agouti mice. When the 

agouti viable yellow gene is unmethylated it 

produces a mouse with a yellow coat, whereas it is 

usually brown when methylated. This can visually be 

followed through generations as, if a yellow mouse 

has yellow offspring, then you can tell that the 

epigenetic modification has been passed between 

the generations.  

 

These imprinted genes pass on epigenetic 

modifications between generations, 

demonstrating that they are long-lasting and that 

the environments that our grandparents 

experienced have the potential to still be able to 

affect who we are today. In the future will doctors 

look at the environments your parents and 

grandparents lived in to aid diagnosis? 

 

What transgenerational epigenetic inheritance 

demonstrates is that the changes that are made in 

the womb are able to last with us throughout our life 

to the extent that we can pass them on to our 

offspring. Therefore they are able to influence our 

risk of disease later in life. 
 

To What Extent? 
 

Foetal programming is essentially the body’s way of 

adapting the foetus for the environment it is most 

likely to experience. However not all of the 

adaptations that occur last with the offspring 

throughout adult life or effect the chance of 

disease. It has been shown that changes to a 

person’s BMI during life can alter the cardiovascular 

outcomes. However the same cannot be said of 

insulin resistance and high blood pressure.  
 

Immediately Adaptive Responses 
 

The transition of the foetus from its life within the 

womb to outside requires a series of rapid organ 

adaptions regulated by hormones, mainly cortisol. 

Sometimes the adaptations that occur are only 

beneficial for the foetus whilst in utero and are 

reversed immediately after birth. These are 

changes that occur as they allow the foetus to 

survive in the womb but not postnatally. An 

example of this is when the foetus is in a low oxygen 

environment. Under low oxygen conditions the 

foetus must conserve oxygen and does this by 

redirecting blood flow to more vital organs such as 

the heart and brain. This therefore reduces the 

oxidative metabolism. A foetus makes small 

rhythmic breathing-like movements in the womb 

which enable the lungs to grow. But these 

movements require a lot of energy and therefore 

an epigenetic modification occurs which inhibits 

this breathing movement to save the limited 

oxygen supply for more important functions. 
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Postnatally this function must be reversed to allow 

ventilation and allow for functioning breathing. 
 

Epigenetic Changes Outside of the 

Womb and Their Nature 
 

Epigenetic modifications also occur outside of the 

womb environment, in fact they are occurring all 

the time; switching genes on and off. One way in 

which they occur quite regularly is during social 

interactions.  

 

One of the most interesting studies I came across 

focused on the care of the child in the early stages 

of its life. In this experiment Weaver et al (2004) 

separated half of rat pups from their mothers and 

consequently they weren’t licked and groomed by 

their mother. The pups that were licked showed 

reduced anxiety and lower stress levels. This is 

because of an epigenetic modification causing 

higher receptors for the stress hormone cortisol. This 

produces a similar effect, although a lower impact, 

as maternal stress in the womb. This experiment 

demonstrates that in younger years the epigenome 

is still susceptible to changes implemented by the 

environment, supporting what I stated earlier in that 

the most important period of your development is 

the 1000 day window between the first day of 

pregnancy and your second birthday. 
 

Are the Changes Reversible?  
 

Gabory et al (2009) found that it is difficult to state 

what it is that reverses the epigenetic modifications 

that occur within the womb as the results vary; 

sometimes they are always permanent and 

sometimes they can be reversed.  

 

A very recent study conducted by Masuyama et al 

(2015) demonstrated that the epigenetic 

modifications caused due to a high fat maternal 

diet which leads to metabolic syndrome and 

glucose intolerance could be reversed by 

maintaining a normal diet. But these results are only 

found when a normal diet was maintained across 

three generations. This therefore supports how long 

lasting these changes are. The reversible nature of 

epigenetics is currently being investigated and 

requires a greater understanding before we can 

ultimately determine how and why they are 

reversed. 

It is thought that once more is understood about 

whether these changes are reversible that we can 

begin to use this knowledge as a new form of 

therapy. However we do know that the changes 

that occur due to restricted foetal growth have 

been found to be prevalent more than 60 years 

later demonstrating that these changes are long- 

lasting and are therefore able to influence your 

later adult health.  

 

 

Twin Studies 
 

Twin studies provide an interesting insight into the 

relationship between environment and the genes. 

Identical twins have exactly the same genome and 

epigenome. However there are usually obvious 

differences between twins, such as skill sets or 

appearance. The twins share the same 

environment in the womb and are therefore born 

with essentially the same genetic makeup and 

gene expression. As the twins grow their 

environment does begin to alter causing different 

genes to be switched on and off. Things such as 

diet, physical activity and exposure to toxins such 

as cigarette smoke can lead to epigenetic 

changes that cause differences between the twins.  

 

However there are some long-lasting similarities 

between the twins, such as the risk of schizophrenia, 

where more than 50% of twins share the disease. It 

is thought that there is a second stage in our lives 

where our development is more susceptible and 

that is during puberty. When twins go through this 

development it is very unlikely that they will be 

exposed to exactly the same environment and 

therefore differences in modifications are likely to 

occur.  

 

Studies conducted on Spanish twins demonstrated 

that twins do in fact have very similar epigenetic 

profiles. The study did demonstrate that epigenetic 

variability increases with age across multiple tissues 

and the greatest differences were observed in twins 

which varied the most in lifestyle. This therefore 

supports that the modifications that occur in the 

womb do last throughout adult life as 

demonstrated by the similar epigenomes of the 

twins. However it also suggests that these can be 

altered by the environments that the offspring is 

exposed to after birth. The findings of these studies 

can demonstrate the heritable trait of epigenetic 

modifications as they are found in both twins.  
 

Arguments against the Studies 
 

There is a lot of speculation regarding the studies 

conducted by Barker and others. Others believe 

that birth weight is a crude measurement of foetal 

development. Barker himself suggested that 

“...from studies of children it should be possible to 

develop better biochemical markers of foetal 

under-nutrition” [Barker, 1995] which may provide a 

more comprehensive measure of nutrition. 

However it’s the simplest way to get an idea of the 

foetal development and can be replicated easily 

allowing different studies to have an easily 

understood spectrum to compare.   

We are also using data from studies dating back to 

1945 for which we don’t know how accurate the 

recordings really are and to what extent the later 

health problems were investigated. The most useful 

thing to do would be to conduct an experiment 

similar to the one on the Dutch Winter Famine, with 
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the participants being closely observed from birth, 

with the maternal conditions observed, right 

through their adult life. An experiment like this would 

be incredibly time consuming, expensive and need 

a lot of monitoring. Instead what Barker did was 

conduct an experiment looking at low birth weight, 

small head circumference and low ponderal index 

and its correlation with coronary heart disease. He 

was able to do this for 16,000 individuals born 

between 1911 and 1930, as these recordings had 

been noted at birth by healthcare professionals. 

One of the greatest controversies is with regard to 

the social and economic factors involved. The 

diseases that have been linked with low birth 

weight are also related to poorer socioeconomic 

stances. Therefore it is thought that it is necessary to 

control these factors to be able to isolate the cause 

of the disease.  

 

Despite these speculations Barker’s hypothesis is 

now commonly accepted as a biological principle. 

This area of research is still very new and developing 

rapidly and many future experiments are currently 

being planned which can solve many of these 

issues and it’s only from doing these studies that 

scientists know and understand what can be done 

differently the next time and how to improve upon 

their findings.  
 

Epigenetic Therapy 
 

Because of the links between epigenetics and 

diseases it seems appropriate to attempt to 

counteract these changes through the use of 

epigenetic therapy. The most common way this is 

done is through altering the DNA methylation or 

histone acetylation. By doing one or other of these, 

genes which have been inactivated can be 

reactivated (or the other way round).  

 

There are currently two drugs being used to do this: 

these are 5-azacytidine and 5-aza-2′-

deoxycytidine. These drugs are capable of 

incorporating themselves into the DNA while it’s 

replicating. This means that they can stop an 

enzyme called DNMT, which is involved in DNA 

methylation, from being produced.  

 

There are also drugs being used which target 

histone modifications called histone deacetylase 

(HDAC) inhibitors. They are enzymes which remove 

the acetyl group from the DNA and thus turn on 

gene expression.  
 

These treatments must be thought about fully as the 

modifications affecting the whole of the genome 

and therefore the treatment must only target the 

right cell otherwise they could have the opposite 

affect and convert normal cells to cancerous ones 

which would be detrimental. Therefore new 

research is being undertaken to create cell specific 

drugs.  
 

Conclusion 
 

Our most vulnerable stage of development is whilst 

in utero as the rapid progression of embryogenesis 

allows the exposure of our DNA and the greatest 

chance of a mutation occurring. The foetus is 

exposed to this environment, and this environment 

alone, for a lengthy 9 months and therefore it is 

hardly surprising to hear the long term effects it can 

have on predetermining our adult health as well as 

cognitive functions.  
 

The purpose of the changes that occur in the 

womb, during development, are designed to help 

adapt the child for the type of environment they 

are most likely to be exposed to in their later life. 

Therefore the changes are often permanent as the 

body prepares itself for the environment that it 

believes it will be exposed to. 
 

Obviously our bodies are interacting with the 

environment every day and therefore there are 

changes occurring to our epigenome all the time, 

so what makes the changes that occur in the 

womb so important? I think this comes down to the 

nature of the changes that occur. In the womb the 

changes are designed to give the foetus an 

advantage in their future environment and are 

therefore more long term and are capable of 

altering systems and turning genes and gene 

receptors permanently on or off, completely 

altering the ‘usual’ function of the gene. Studies 

have demonstrated that they can span across four 

generations as they are not removed when 

fertilisation occurs, unlike many other changes.  
 

Unlike maternal smoking, the maternal diet is 

something that will influence every child. Getting 

the right dietary balance seems to be crucial for 

minimizing the risk that the child will develop 

diseases later in life. The developing child gets 

everything they need from the mother and 

therefore if it doesn’t have the nutrients to grow and 

develop it will be born with a lower birth weight due 

to restricted growth. It is this low birth weight that I 

think is the linking factor between the different risks 

for diseases as both diet and maternal smoking 

causing a lower birth weight. It’s important to 

mention that being born overweight can also lead 

to problems such as glucose intolerance and 

increased chances of obesity in later life. 

Many different experiments have been conducted 

focusing on the effect of low birth weight and its 

later effect on diseases, not only the few I have 

mentioned here. The studies, conducted on both 

animals and humans, allow scientists to control and 

monitor the progression of development and its 

later effect in life. These controlled environments 

allow scientists to reduce the effects of other 

confounding variables to ensure that they can 

identify links between only the variables being 

investigated. Mice, rats, sheep and monkeys have 

all been subjected to a range of environments 
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whilst pregnant. This included reduced calorie 

intake, glucocorticoid exposure to mimic stress and 

micronutrient restriction. These studies on the whole 

support that a low birth weight correlates with an 

increased risk of metabolism diseases and high 

blood pressure.  
 

The issue arises when trying to replicate these 

studies on humans as it has been challenging. This 

is due to the fact that in human studies blood 

samples are the only thing measured whereas in a 

lot of the animal studies they take a more detailed 

look at the tissue specifics, where most epigenetic 

changes occur. This is a much more valuable 

approach as epigenetic changes are tissue 

specific, as in a change that may occur in you liver 

cells may not occur in your red blood cells. 

Therefore by only analyzing blood cells there is the 

potential for a large gap in the knowledge. This 

therefore highlights the value of the animal studies 

as a way of identifying, most accurately, what 

epigenetic changes are occurring and where.   
 

Not only are the epigenetic changes that occur 

able to shape who we are but also who our 

grandchildren have the potential to be. The 

importance of transgenerational epigenetics is to 

raise the awareness of how long-lasting these 

changes can be. The diet that your grandmother 

ate or had in the womb can still have effects on you 

today. Another strong point for the strength of these 

epigenetic changes is that if you wished to reverse 

them then epigenetic therapy would need to be 

carried across four generations as demonstrated by 

Masuyama et al (2015). However there is still much 

more to be learnt about the reversibility of these 

changes. 
 

I think it is very important that we don’t think of the 

genome, the environment and the epigenome as 

separate things. They are always interacting and 

therefore their relative contributions are going to 

vary. One way to put their relative effects into 

perspective is to think about a person with a 

mutated gene. No matter how ‘good’ this person’s 

environment is, if such thing could ever exist, it isn’t 

going to override the mutation. 
 

However for those who do not have a genetic 

mutation, or perhaps a more ‘normal’ genome, 

again if such thing was ever to exist, then it would 

be their environment that would play the biggest 

role in altering who they are. The most obvious 

example of this would be obesity levels; results for 

2013 showed that around 62.1% of adults were 

overweight or obese. These rates are drastically 

increasing and can’t be explained by any genetic 

changes to the human race and therefore it must 

be down to our environment.  
 

However you cannot have environmentally 

induced changes to gene expression without the 

initial foundations laid down by our genome. You 

can’t have one without the other. The genome 

predetermines the organism to the extent that it 

limits the organism’s range of expressible 

possibilities. For example an alteration to your eye 

colour expression isn’t going to suddenly give you 

blue eyes, unless you have the gene for blue eyes 

already. Without the epigenetic changes that 

occur in the womb, with regards to low birth weight, 

stress exposure and maternal smoking, then the 

offspring would have a much lower risk of 

developing the associated diseases and therefore 

it can be concluded that the foetal environment 

plays a large role in predetermining our later health 

with regard to disease.  
 

Almost double the amount of deaths due to 

coronary heart disease occur when the person is 

born below 2.5Kg. This is caused by 

hypomethylation of the IGF2 gene which can later 

lead to severe health conditions. Maternal smoking 

causes global methylation changes to the 

placenta which is capable of altering the growth 

and development of the foetus which leads to 

restricted growth and low birth weight which is 

associated with many diseases.  
 

When a mother experiences stress in the womb she 

produces more cortisol. This excess cortisol cannot 

be effectively broken down by the placenta and is 

therefore able to influence the developing child. 

This causes reduced glucocorticoids in the 

hippocampus. Glucocorticoids are essential for 

dealing with stress and therefore the child is unable 

to deal with high stress environments, increasing 

their risk of suffering from high stress environments. If 

they were not subjected to these conditions then 

the risks of suffering from coronary heart disease, 

hypertension, type two diabetes and stress related 

pathologies such as depression and anxiety, would 

be greatly reduced. Therefore in conclusion I 

believe the foetal environment we are exposed to 

is capable of largely increasing our risk of later 

diseases as an adult and is therefore should be 

treated as any other contributing factor to attempt 

to reduce the number of people with the diseases 

it can affect.  
 

Wider Implications 
 

Epigenetics is still a new field of science and there 

are many more areas of it left to be discovered. 

Every advancement we make is another step in 

unravelling this complicated relationship between 

the genome, epigenome and phenotype. There is 

still so much more to be discovered about the 

foetal origins of disease hypothesis, from the 

specific mechanisms involved to other possible 

influences that can impact the development of a 

foetus. The more we understand about the 

development of disease, especially about early 

onset and what causes it, the better equipped we 

are to fight against it. This is especially true for the 

diseases which I have discussed here: diabetes, 
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cardiovascular diseases, metabolic diseases and 

mental health, which are such big killers in our world 

today. The better guidance we are able to give 

mothers about how to create the best environment 

for the developing child, the greater the potential 

to reduce the occurrence of many life-threatening 

diseases.  
 

One area of great importance is the implications 

that the foetal origins of adult disease hypothesis 

have on developing countries. This is because 

many of these countries are currently undergoing a 

transition from infectious diseases (as antibiotics 

become more available and there is a better 

understanding on how to avoid the transition of 

these diseases between people), to chronic 

diseases. Over time many lifestyles will also change 

as standards of living increase leading to a change 

in diet, to a higher calorie intake, and a reduction 

of activity. As generations continue, the proportions 

of those at high risk is likely to increase. This is 

because the environment which they are 

subjected to in the womb is likely to differ greatly to 

the environment they will experience in later life. 

This means a low birth weight and a high BMI which 

leads to the greatest risk of chronic disease. 

Therefore the more knowledge there is about the 

mechanisms and what causes the greatest risk, the 

better the efforts that can be put forward to reduce 

high risk proportions. 
 

Emily O’Sullivan, 

Saint Olave’s Grammar School   
 

References 
Basha, W. B. (2005). The foetal basis of amyloidogenesis: exposure 

to lead and latent overexpression of amyloid precursor protein 

and beta-amyloid in the aging brain. Kingston: Journal of 

Neuroscience.  

Binder, S. (2008). Brain-derived Neurotrophic Factor. San 

Francisco: PMC. 

Buboltz, A. (2010, October 18). Broad Institute. Retrieved from 

Pages from The First Human Genome: 

https://www.broadinstitute.org/blog/pages-first-human-genome 

Dennison, A. K. (2001). Birthweight, vitamin D receptor genotype 

and the programming of osteoporosis. Southampton: Paediatric 

and Perinatal Epidemiology 

Date accessed: 9/09/15 

Erkisson, F. T. (2001). Early growth and coronary heart disease in 

later life: longitudinal study. Southampton: British Medical Journal 

Genetics, L. (2007). Insights from Identical Twins. Retrieved from 

Learn Genetics: 

http://learn.genetics.utah.edu/content/epigenetics/twins/ 
 

 

 

 

Should active care 

be continued in 

brain dead patients? 
 

 

 
 
Before delving into the ways in which the brain can 

be injured and ‘die’, it is necessary to first have a 

basic understanding of the brain itself and its 

structures. The brain is perhaps the most complex 

organ of all, still with many mysterious and unknown 

components. In fact, there are still areas of the 

brain which are unfamiliar to us, for example there 

is a structure named the ‘substantia innominata’ 

which literally means ‘substance without a name’. 

 

The Main Structures  

Figure 1 – A diagram of the brain.  

 

The brain has three main components, the 

forebrain, the midbrain and the hindbrain.  

 

The forebrain is the largest section of the brain and 

consists of the cerebrum, thalamus and 

hypothalamus. The cerebrum is associated with 

higher brain function such as thought and action. A 

deep furrow divides the cerebrum into two halves, 

known as the left and right hemispheres which look 

mostly symmetrical but are associated with 

different functions. The right hemisphere is 

renowned for creativity whilst the left hemisphere is 

coupled with logic abilities. The cerebrum can itself 

be split into ‘lobes’- the frontal, parietal, occipital 

and temporal lobes.  

 

The midbrain is the smallest part of the human brain, 

connecting the forebrain to the hindbrain and 
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contains several neural pathways essential for 

hearing and vision. 

 

The hindbrain is also known as the brainstem and 

consists of the cerebellum, pons (involved in motor 

control and sensory analysis) and the medulla, 

which is the largest part of the brainstem and is 

responsible for maintaining vital body functions 

such as heart rate and breathing. The brainstem 

contains 10 of the 12 cranial nerves which control 

many of our reflexes; it is these cranial nerves that 

doctors are testing when using neurological testing 

to diagnose brain death. 
 

The Origins of Brain Death 
 

Interestingly brain death has not always been 

defined as ‘death’ and thus the criteria for 

diagnosing it have developed over time. 
 

Before the 1960s there was no real medical 

concept of being brain dead. It was in 1968 when 

a group of scientists, doctors and ethicists came 

together to form the Harvard Ad Hoc Committee to 

discuss the possibility of a new definition of death. 

The official title of the research paper was ‘A 

Definition of Irreversible Coma’. The need for such 

a discussion stemmed from the recurring 

appearance of patients in irreversible comas, 

whose hearts were still beating but who had no 

chance of recovery.  
 

The committee identified four criteria necessary to 

determine brain death- ‘unreciptivity and 

unresponsivity’, ‘no movements or breathing’, ‘no 

reflexes’ and ‘a flat EEG’.  These criteria are 

reflected in the current tests for diagnosis of brain 

dead patients. However, the fourth criterion (‘a flat 

EEG’) has been declared as optional because 

physicians argue that if a patient satisfies all the 

previous criteria then an EEG will not provide any 

extra conclusive or useful evidence. The Harvard 

Report had momentous global repercussions in 

establishing a new definition of death by 

neurological criteria. After the Harvard 

Committee's report was published, brain death was 

widely accepted in the medical community. 

 

Figure 2- A PET scan comparing a normal brain to a 

brain dead patient's brain 

How does brain injury occur? 
 

Brain death is a direct result of severe and 

irreversible brain injury, which can occur in several 

ways. The PET scan in Figure 2 depicts the lack of 

electrical activity in the brain of a brain dead 

patient, as compared to the brain of a normally 

conscious patient. The easily distinguishable 

difference in the scans confirms the irreversibility of 

brain death because there is no scope for 

recovery. 
 

Head Trauma 
 

Traumatic brain injury (TBI) is caused by trauma to 

the head from a hard blow such as a fall, car 

accident, gunshot or knife wound. These 

mechanisms are the highest causes of TBI. Often TBI 

is so severe that it causes irreversible damage to the 

brain tissue resulting in brain death. 
 

Hypoxia 
 

Hypoxia is the medical term for deficiency in the 

level of oxygen in the bloodstream and can also 

lead to brain death. If blood flow is blocked through 

a cerebral vascular accident (also known as a 

stroke), cells in and around the area will be 

deprived of oxygenated blood and will 

subsequently die.  

Loss of blood to the brain can occur through 

several ways: 

 cardiac arrest - when the heart stops 

beating and the brain is starved of oxygen 

 heart attack- when the blood supply to the 

heart is suddenly blocked thus preventing 

the heart from pumping blood to the brain 

and other parts of the body 

 stroke- when the blood supply to the brain 

is blocked or interrupted 

 blood clot – a blockage in a blood vessel 

that disturbs or blocks the flow of blood 

around your body 

The angiogram shown in Figure 3 shows the loss of 

blood flow in the brain in a brain dead patient. It is 

visually clear that hypoxia or lack of blood flow will 

traumatically affect the brain cells because they 

are unable to receive oxygenated blood to 

perform their functions. Subsequently these brain 

cells die and in such a large volume that this can 

result in substantial brain damage, leading to brain 

death. 
 

Infections and Tumours 
 

Depending on their severity, brain infections can 

cause brain death. The brain and surrounding 

membranes are very prone to infections if the 

special blood-brain protective system is breached. 

Viruses and bacteria can cause serious and life-

threatening diseases of the brain (encephalitis.) 

and meninges (meningitis). A brain tumour occurs 
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when brain cells multiply abnormally and 

uncontrollably. Tumours caused by cancer can 

cause brain injury by invading the spaces of the 

brain and multiply, overrunning existing cells in the 

process. Damage can also result from pressure 

effects around an enlarged tumour. 
 

Diagnosing brain death 
 

For a diagnosis of brain death to be made: 

 A person must be unconscious and fail to 

respond to outside stimulation. 

 A person’s breathing can only be maintained 

using a ventilator. 

 There must be clear evidence that serious 

brain damage has occurred which cannot 

be cured. 
 

Neurological Testing 

 

Figure 3 - An angiogram showing the blood flow in 

a) a normal brain b) a brain dead patient. 

 

The most common way to diagnose brain death 

includes a series of procedures which aim to test 

the function of a patient’s nerves and reflexes, most 

of which are controlled by the brainstem. Absence 

of these reflexes suggests that the brainstem is 

damaged and that the patient is brain dead.  

 

 Absence of pupillary response-a bright light is 

shone into both eyes –No change in the pupil 

size 

 Absence of corneal reflex- The cornea 

(transparent outer layer of the eye) is usually 

very sensitive. The corneal reflex is tested by 

touching the cornea with a tissue or piece of 

cotton wool to see if the eye reacts; no eyelid 

movement will be seen if the patient is brain 

dead.  

 Absence of facial muscle movement to 

noxious stimuli- Pressure is applied to the 

forehead and the nose is pinched to check 

for any movement in response. 

 Absence of ocular movements- Ice-cold 

water is inserted into each ear, a procedure 

which would usually cause the pupils to 

move. Lack of ocular movement from side to 

side suggests damage to the brainstem.  

 Absence of the pharyngeal reflex (also 

known as the gag reflex)- This  is tested by 

placing a spatula in the pharynx- no gag or 

pharyngeal contraction is seen in case of 

brain death. 

 Absence of Tracheal reflex- A   thin, plastic 

tube is down the trachea (windpipe) to see if 

it provokes coughing- No cough is seen if the 

patient is brain dead. 

 

The Apnea Test 

 

Figure 4 - Guidance flow diagram for use of the 

apnea test 

The apnea test is a mandatory, and often final 

examination used to determine brain death, 

because it provides a clear sign of definitive loss of 

brainstem function. The main objective is to prove 

the absence of respiratory control system reflexes in 

the brainstem when intense physiological 

stimulation to breathe occurs. The outcome of an 

apnea test is rather straightforward; a negative 

result is obtained by any self-regulated respiratory 

response to the stimulation, whilst a positive test is 
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the absence of any respiratory activity under such 

conditions. 

 

Due to the potential implications of misdiagnosis of 

brain death, it is essential that the apnea test 

process is accurate and reproducible. There is a 

defined set of prerequisites for the apnea test, all of 

which must be met before the test can take place, 

as shown below. 

 Core Temperature 36.5°C or 97°F- it is 

necessary to warm the body to 36°C if the 

body temperature is low. 

 Systolic blood pressure 90 mm Hg  

 Normal PCO2 (Arterial PCO2 of 35-45 mm 

Hg) 

 Medication: Apnea test should not be 

performed when the subject is under the 

influence of drugs that may paralyze the 

respiratory muscles. 

If all prerequisites are met and the apnea test is 

scheduled to proceed, the following procedure will 

take place: 

1. Ensure all prerequisites have been 

adequately met and proceed to 

disconnect the patient from the ventilator 

2. Look closely for respiratory movements for 

8–10 minutes. Respiration is defined as 

abdominal or chest excursions and may 

include a brief gasp. 

3. Abort if systolic blood pressure decreases 

to 90 mm Hg or oxygen saturation 

measured by pulse oximetry is less than 85% 

for more than 30 seconds.  

4. If respiratory movements are absent the 

apnea test result is positive (i.e. supports the 

clinical diagnosis of brain death). 
 

Persistent Vegetative State 
 

There is a medical difference between brain death 

and a vegetative state, which can occur after 

extensive brain damage. A patient in a vegetative 

state may show signs of wakefulness, for example 

opening their eyes but not responding to their 

surroundings. In rare cases, the patient may 

demonstrate some sense of response that can be 

detected using a brain scan, but will still be unable 

to interact with their surroundings. 

 

However, the most important difference between 

brain death and a vegetative state is that someone 

in a vegetative state still has a functioning brain 

stem. This means that some form of consciousness 

may exist, they are usually still able to breathe 

unaided and there is still a slim chance of recovery 

because the brain stem’s core functions could be 

salvaged. A person who is brain dead has no 

chance of recovery because their brain stem is 

injured , they are unable to breathe for themselves 

and thus they are unable to survive on their own 

without some kind of mechanical or artificial 

ventilatory support.  

 

It is often difficult to differentiate between PVS and 

brain death, especially in cases where the patient’s 

state is extremely severe and they are not exhibiting 

any clear signs of consciousness or wakefulness. The 

case of Terri Schiavo is a prime example of this. 

Schiavo suffered from hypoxic encephalopathy- a 

brain injury caused by oxygen starvation to the 

brain- which led to severe deterioration into a 

comatose state. The difficulty in Schiavo’s case 

came from distinguishing whether she was in PVS, 

brain dead or simply a deep coma. One medical 

examination claimed that ‘her behaviour and 

ability to interact with her surroundings did not meet 

the medical or statutory definition of persistent 

vegetative state’, whilst other professionals 

deemed her to be in PVS.  

 

Can our diagnoses ever be certain? 
 

Despite having such extensive criteria, there are still 

blind spots in our knowledge and many question 

the reliability of the aforementioned tests as 

methods to confirm brain death. The major 

problem in diagnosing brain death is that the rest of 

the patient’s body may be functioning normally. 

Their heart is still beating, their organs are still 

working and they appear to merely be in a 

comatose state. The nature of brain death itself 

means that it is difficult to be sure whether a person 

is conscious but unable to communicate or if they 

are completely unresponsive because their brain is 

injured beyond repair.  

 

This raises important issues about the continuation 

or withdrawal of active care from brain dead 

patients. Many argue that if there is even the 

smallest chance that a patient may still retain any 

brain function then they should be supported as 

much as possible. If our diagnoses contain an 

element of doubt then perhaps active care should 

be continued indefinitely until such time that we 

can be sure that a patient is fully brain dead. 

 

Should we continue active care? 

Organ Donation 
 

Perhaps the most compelling reason to continue 

active care for brain dead patients is because they 

can provide essential organs for transplantation 

which could potentially save or prolong many lives.  

With the long list of patients in desperate need of 

organ transplants, and the even larger shortage of 

organs to donate, it seems logical and practical to 

take advantage of any available, potential sources 

of organs from legally dead patients. Brain dead 

patients are ideal for organ harvesting because all 

their other body systems are functioning and have 

usually not suffered any damage. 

 

Opponents of organ harvesting from brain dead 

patients attempt to highlight the unfairness of such 

processes. In ‘The Undead’ Teresi himself complains 
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that organ donors and their families are the only 

party who remain unpaid in the process of organ 

donation, however he fails to realise that if this were 

to occur several further ethical dilemmas would 

arise. For example, black market sales of organs 

could develop, much like in the 1978 film ‘Coma’ 

where the hospital itself was poisoning their own 

patients to sell their organs to the highest bidders. 

Some argue that using brain dead patients as 

organ donors could lead to bias in doctors treating 

patients; a doctor may overlook certain signs when 

diagnosing brain death because they want to use 

the patient’s liver to treat another patient’s cirrhosis. 

However, before a patient can become an organ 

donor, UK law requires that the time of brain death 

must be certified by the physician who attends the 

donor at his death and one other physician, neither 

of whom will participate in the procedures for 

removing or transplanting organs. This requirement 

ensures that the clinical assessment and any 

neurological testing meet the accepted medical 

standards, and that all participants can have 

confidence that brain death determination has not 

been influenced by extraneous factors, including 

the needs of potential organ recipients.  

 

When a brain dead patient is considered to be a 

potential donor, it is vital to maintain their organs in 

optimum condition prior to harvesting. This means 

that they have to be managed in a critical care 

environment in an Intensive Care Unit. The care 

needed is often rigorous with appropriate 

ventilation and specific drugs to maintain the heart 

function and cardiovascular stability to maintain 

organs in optimal condition for retrieval. 

Continuation of active care would allow the 

potential donor patient’s organs to be supported 

until the time for organ harvesting and these organs 

could then prolong and improve the lives of many 

organ recipients. 

 
Beliefs about when life ends 
 

There are variations in beliefs about when life ends, 

despite brain death being a legal definition of 

death. Joseph Seifert makes the point that just 

because a person’s brain is supposedly dead, it 

does not mean that the person themselves is dead. 

He argues that it is a fallacy to believe that A is to C 

as B is to C; the example given is “‘an organ (the 

brain) is dead’ (A is C) to the claim ‘man is dead’ 

(B is C)”.  If one is to accept this fallacy then it 

naturally follows that a person is not truly dead 

when they are declared brain dead. 

Some pro-life activists award an unborn foetus with 

the status of a ‘person’, claiming that they are alive 

even before their brain tissue has begun to form. 

Then why is it that when a fully formed person , at a 

later stage in their life no longer has working brain 

tissue, that they are deprived of their status of being  

‘alive’. 

 

Further, there have been cases where patients who 

have been declared brain dead have sustained 

their own body systems, calling into question as to 

how a person can be pronounced dead when their 

other organs are still working. For example, a 

pregnant woman named Karla Perez was kept 

alive by using a ventilator for 54 days, all the while 

her body was able to sustain the growth of her 

foetus, and doctors delivered her baby 7 weeks 

after she was pronounced brain dead. After 

delivering the baby, Perez was disconnected from 

the ventilator which had been maintaining her 

breathing. Such a case study demonstrates how 

active care can be used to support a brain dead 

patient for a significant length of time after their 

diagnosis. Some argue that if a person is able to 

continue through pregnancy and carry a baby to 

term whilst declared as brain dead then they surely 

cannot really be ‘dead’. 

 

Perhaps then, active care should be continued in 

brain dead patients indefinitely, until the heart stops 

beating and they are classified as ‘dead’ by 

conventional standards.  

 

Draining Resources 
 

In the UK the NHS is under constant strain to provide 

resources for its patients. Maintaining active care in 

a brain dead patient requires the use of premium 

critical care resources which are in high demand. 

In the UK the estimated the cost per intensive care 

bed day is £1,000-£1,800 (Critical Insight intensive 

care society Sept 2006) and a Level 3 Intensive 

Care bed costs an average £1932 per night. Use of 

sophisticated ventilators, drugs and feeding tubes, 

urinary catheters etc would be far better utilised in 

patients with a scope for recovery. These financial 

figures confirm that continuing active care in 

patients who are legally dead would truly be an 

unjustifiable use of invaluable, already scarce and 

precious resources which would be far better 

utilised in providing life-saving critical care for 

patients with potentially recoverable medical 

conditions. 

 

Patients cared for in a Level 3 ICU bed also require 

one-to-one nursing and detailed medical input. This 

means that continuing active care in such patients 

not only causes a financial drain, but also takes up 

the valuable time of medical and nursing 

professionals.  

 

Further, active care can be considered to be 

prolonging the suffering of a patient who is clinically 

and legally dead. Teresi comments that ‘people will 

put their relatives on life support, but not their pets’, 

implying that people will put their pets down to stop 

them suffering but are happy to keep their own 

relatives hooked up to life support machines for 

months. Although a pessimistic view, his comment 

does ring true with society.  
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Perhaps it is kinder to withdraw active care from a 

patient as soon as the diagnosis of brain death has 

been made, not only to save valuable resources, 

but also to end the suffering of the patient and their 

family. 

 

False Hope 
 

Keeping a brain dead patient on life support 

equipment often gives their family false hope. 

Providing active care to such a patient gives the 

impression that there is a chance of recovery, 

which   is never a possibility in a case of brain death, 

as the brain has been damaged beyond repair. 

Whilst it may be prudent to allow some short term 

active care to be continued to allow the patient’s 

family to come to terms with the situation, ultimately 

in the long term the withdrawal of active care will 

avoid the issue of falsely raising the expectations of 

the family. 

 

The case of Jahi McMath illustrates this very point. 

In December 2013, following a routine 

tonsillectomy, 13 year old Jahi McMath suffered a 

cardiac arrest and brain damage resulting from a 

lack of oxygen supply to the brain during the 

procedure. Neurologists found no demonstration of 

cerebral electrical activity, no blood flow to her 

brain, and no spontaneous breathing. Her doctors 

diagnosed her to be brain dead. Her family were 

informed that since she was legally dead, all life 

support interventions would be withdrawn. 

However, her family could not come to terms with 

this and went as far as taking the case to court to 

continue active care for their daughter. They were 

‘praying for a miracle’, but in reality no miracle can 

ever overcome the irreversible nature of brain 

death. Surely it would seem that allowing the 

patient’s family to continue active care is such a 

case only serves the purpose of prolonging their 

unrealistic expectation of recovery of their loved 

one and be deemed detrimental to the best 

interest of the patient. One could argue that it 

would be more healing for the family to withdraw 

active care and come to terms with the situation, 

as opposed to living in hope that their daughter will 

miraculously return to life. 

 

Conclusion 
 

I believe that due to the complex nature of brain 

death it is not possible to be didactic about 

whether active treatment should be continued or 

immediately withdrawn when a patient is 

confirmed to be brain dead. Whilst it would seem 

that ideally active care should be withdrawn as 

soon as possible after the confirmation of brain 

death, as the damage is irreversible and continuing 

care would be futile, one must consider the 

circumstances around each particular case as 

every case is unique. 

The possibility of harvesting organs from one brain 

dead patient to benefit and prolong the lives of 

several others would completely justify the use of 

resources to maintain donor stability and provide 

organ support until such time as organs could be 

harvested successfully. In these circumstances 

continuing active care would be ethically and 

financially justifiable for a short period of time. It 

would also seem reasonable to continue short term 

active care to allow families to understand and 

come to terms with the loss of their loved ones. 

Further, in extreme cases such as a brain dead 

pregnant patient with a viable foetus, continuing 

active care would be imperative until the delivery 

of the baby. 

 

On balance, it seems that active care should not 

be continued in brain dead patients indefinitely 

because doing so would be futile and not in the 

best interest of the patient; however, short term 

active care should be continued in circumstances 

where it can provide benefit to other lives (e.g. 

organ harvesting or saving the life of a foetus) or 

support the patient’s family members in a difficult 

time. 

 

Radhika Kumar,  

Saint Olave’s Grammar School 
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Should the wide-scale 

use of nanomaterials 

be encouraged? 
 

 

 
 
History of Nanotechnology 
 

Although nanotechnology is a relatively recent 

development in scientific research, the 

development of its central concepts happened 

over a longer period of time. In order to understand 

how nanotechnology has become the broad area 

of science that it is today, it is necessary to 

investigate how these central concepts evolved. 

 

The first scientist to raise the idea of nano-scale 

phenomena was Richard Feynman. In 1959, he 

gave a talk entitled “There’s Plenty of Room at the 

Bottom” in which he depicted a “world of 

technologies that would work and build at the 

ultimate, atomic scale.” Feynman proposed the 

miniaturization of computers where “wires should 

be 10 or 100 atoms in diameter, and the circuits 

should be a few thousand angstroms across”. He 

also advocated the improvement of the electron 

microscope in order to make them more precise so 

that fundamental problems could be solved by 

simply looking at things, particularly in the field of 

biology. However, Feynman also highlighted some 

issues that may arise from the miniaturisation of 

objects, including gravity becoming less important 

and surface tension and Van der Waals attraction 

becoming more important.  

 

K. Eric Drexler is often credited with popularising 

nanotechnology through the publication of his 

1986 book Engines of Creation: The Coming Era of 

Nanotechnology in which he imagines a world with 

nano-technological advances such as machines 

that can build objects atom by atom. Drexler 

believes that the goal of nanotechnology is to build 

molecular assemblers - nanoscale factories 

capable of constructing objects at any scale. 

However, his ideas have been the subject of 

controversy with scientists such as Richard Smalley 

who argued that molecular assembly is impossible. 

"Chemistry of the complexity, richness, and 

precision needed to come anywhere close to 

making a molecular assembler - let alone a self-

replicating assembler - cannot be done simply by 

mushing two molecular objects together", Smalley 

wrote in a series of letters to Drexler that were 

published in the technical journal Chemical and 

Engineering News.  

 

Both men are experts in their fields. Drexler received 

a Ph.D. in molecular nanotechnology from MIT in 

1991. He is the chairman of the board of directors 

of Foresight Institute, Palo Alto, Calif., which he 

cofounded; an organization dedicated to helping 

"prepare society for anticipated advanced 

technologies." Richard E. Smalley, professor of 

chemistry, physics, and astronomy at Rice 

University, Houston, won the 1996 Nobel Prize in 

Chemistry for the discovery of fullerenes. Much of 

Smalley's current research focuses on the chemistry, 

physics, and potential applications of carbon 

nanotubes. For the past decade, he has been a 

leading proponent of a coordinated national 

research effort in nanoscale science and 

technology. 

 

However, having read the letter correspondence 

between the two scientists, I conclude that Drexler 

does not have enough concrete strategies or 

mechanisms by which molecular assemblers would 

work and so I agree with Smalley’s view that “self-

replicating mechanical nanobots” are not likely to 

exist. In the book Nanotechnology Demystified, the 

authors even went as far as to say that “the reality 

is that nanobots and their nefarious capabilities are 

fantasy.” While the book was written by two very 

experienced research scientists, I inferred that it 

was potentially quite biased towards Richard 

Smalley’s work, as both authors also work or have 

worked at Rice University and the entire book is 

dedicated to Smalley.  

 

Applications 
 

Given that molecular assemblers are not a 

potential use of nanotechnology. This led my 

research on to the wide variety of “realistic” 

nanotechnological uses.  
 

Materials 
 

Nanomaterials such as carbon nanotubes or 

nanoshells have unique properties compared to 

typical carbon or silica particles. Carbon 

nanotubes, for example, have 100 times the 

strength of steel, conduct heat better than a 

diamond, and carry electricity better than copper. 

Depending on their exact molecular structure, 

some nanotubes are semiconducting, while others 

display true metallic conductivity. This ability, 

combined with their geometry, makes them useful 

as wires. 

 

Another interesting nanomaterial is a nanocrystal. 

Nanocrystals are clumps of atoms that form a 

cluster. They are bigger than molecules (~ 10 nm in 

diameter), but not as big as bulk matter. Although 

nanocrystals’ physical and chemical 
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characteristics change, one of their big 

advantages over larger materials is that their size 

and surface can be precisely controlled and 

properties, like its melting point or how a 

nanocrystal conducts charge, can be altered.  

 

Quantum dots are semiconducting nanoparticles 

that are able to trap electrons in small spaces. They 

contain a single unit of charge and give off 

different colours of light depending on size and 

specific energy levels. These energy levels can be 

limited by changing the size, shape, and charge 

potential. Energy spacing and colour are related so 

changing the quantum dot size changes energy 

spacing and in turn affects a solution’s visible 

colour. This is a property unique to nanomaterials. 

 

Another advanced quantum dot application 

includes the potential use of artificial fluorophores 

(fluorescent markers) for tumour detection using 

fluorescence spectroscopy during surgery. Clinical 

researchers and physicians use the ability to alter 

quantum dot characteristics in biological labelling 

as markers (e.g., antibodies attached to specific 

proteins). When quantum dots are taken up 

through a cell membrane, they are able to tag 

different parts within the cell and do not seem to 

lose their brightness over time. This enables 

researchers to look even closer into the workings of 

a cell.  

 

Nanoshells are a new type of optically tuneable 

nanoparticle made from a dielectric (e.g., silica) 

core coated with an ultra-thin metallic (e.g., gold) 

outer layer. Gold nanoshells have strong optical 

absorption due to the metal’s electronic response 

to light. Their optical response depends on the 

different sizes of the nanoparticle core and gold 

shell thickness. By changing proportional core and 

shell thicknesses, gold nanoshells can change 

colour across visible and near-infrared light 

spectrums. Gold nanoshells can also be made to 

either absorb or scatter light by changing the 

particle size in relation to optical resonance and 

wavelength. 

 

All of these unique properties make nanomaterials 

very useful across a wide range of industries. 
 

Medicine  
 

Nanomedicine describes the medical field of 

targeting disease or repairing damaged tissues 

such as bone, muscle, or nerve at the molecular 

level. Nanomaterials are important in medical 

treatment because their small size lets them enter 

into many biological environments and gives them 

important nanoproperties; plus, their large surface 

areas act with complex systems to recognize and 

respond to diseases and tissue damage. A new kind 

of cancer therapy is becoming possible using small 

gold nanoshells that travel through the blood 

vessels that supply tumours with nutrients. These 

vessels have tiny gaps in them that allow the 

nanoshells to get in and collect close to the tumour. 

This is called the enhanced permeability and 

retention, or EPR, effect.  

 

To treat breast cancer cells with gold-coated 

nanoparticles, antibodies are attached to the gold 

nanoshells, which latch onto the targeted cancer 

cells. The gold absorbs the infrared light and heats 

up, but the healthy tissues (with no attached gold 

nanoparticles) keep cool and are not affected. This 

site-specific treatment only affects the cancerous 

areas, the rest of the body’s healthy tissues are not 

impacted. This offers a huge benefit over 

chemotherapy, which kills any type of rapidly 

growing cells, whether cancerous or simply a hair 

follicle.  

 

Another emerging nanomedicine technology is a 

lab-on-a-chip. Besides being faster, cheaper, and 

far more accurate than any other available 

technology, a lab-on-a-chip can be tailor-made to 

measure different compounds in minutes instead of 

hours. These tiny chips can also be designed to 

perform multiple tests simultaneously. The 

difference that nanotechnology makes to this 

system is size reduction and specificity. Lab-on-a-

chip technology at the nanoscale (e.g. equal to or 

less than 8 nm apart) would allow biological 

samples to be mixed, incubated, separated, 

tested, and processed for data pertaining to 

hundreds of known conditions, infectious illnesses, 

and disease states.  

 

Nanotechnology can also be used in drug delivery. 

Nanoparticles could deliver their load of medicine 

in places that regular medicines can’t penetrate or 

have difficulty penetrating such as through cell 

membranes into cells. Since most of the replication 

of viruses and other disease conditions take place 

within the cell, treatment needs to take place there 

as well. Currently, many treatments come to a halt 

when they get to the cell membrane. 
 

Energy 
 

Nanotechnology provides essential improvement 

potentials for the development of both non-

renewable energy sources (fossil and nuclear fuels) 

and renewable energy sources like geothermal 

energy, sun, wind, water, tides or biomass. One 

article that I read, written by the Nano Science and 

Technology Consortium (NSTC) in India, outlined 

several potential energy applications of 

nanotechnology. The article highlighted how 

nanotechnology can transform all areas of the 

energy supply chain: energy sources → energy 

change → energy distribution → energy storage → 

energy usage. 
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Energy sources 
 

The University of Nevada, Reno, Materials 

Nanotechnology Research Group, under the 

direction of Dr. Manoranjan Misra, Professor of 

Materials Science in the Department of Chemical 

and Metallurgical Engineering, has developed 

titanium dioxide nanotube arrays for generating 

hydrogen by splitting water using sunlight. Once the 

process is scaled-up to generate lots more 

hydrogen from water, it will have great potential as 

a clean energy resource, creating hydrogen 

energy more efficiently than is currently possible.  

 

In the May 2004 issue of Physical Review Letters, a 

team from Los Alamos National Laboratory found 

that quantum dots produce as many as three 

electrons from one high energy photon of sunlight. 

When today’s photovoltaic solar cells absorb a 

photon of sunlight, the energy gets converted to 

one electron, and the rest is lost as heat. This 

nanotechnology method could boost the 

efficiency from today’s solar cells of 20–30 percent 

to 65 percent.  

 

Heavy-duty nanomaterials (nanomaterials that can 

withstand large stresses) are suitable for lighter rotor 

blades of wind and tidal power plants as well as 

wear and corrosion nanocoatings for mechanically 

stressed components. 
 

Energy conversion 
 

The conversion of primary energy sources into 

electricity, heat and kinetic energy requires utmost 

efficiency. Efficiency increases, especially in fossil-

fired gas and steam power plants, could help avoid 

considerable amounts of carbon dioxide emissions. 

Higher power plant efficiencies, however, require 

higher operating temperatures and thus heat-

resistant turbine materials. 

 

Nanotechnology can help with this, for example, 

an epoxy containing carbon nanotubes is being 

used to make windmill blades that are longer, 

stronger, and lighter-weight than other blades to 

increase the amount of electricity that windmills 

can generate. Nano-scale heat and corrosion 

protection layers are being developed for aircraft 

engines to enhance the efficiency through 

increased operating temperatures. 
 

Energy distribution 
 

With new super-conductive and low-loss electrical 

cables, we can change the way we create and 

transport energy. Dr Smalley described this as The 

Distributed Storage-Generation Grid. Since carbon 

nanotubes are strong and conduct electricity 6 

times better than copper, their use in these 

electrical cables makes sense. Their size is another 

advantage, especially in large cities that have run 

out of underground real estate. Carbon nanotube 

cables would be small enough to be added to 

existing utility corridors. When demand out-paced 

supply, metropolitan utility companies would have 

an alternative to buying expensive real estate.  
 

Researchers want to make the nanotubes into 

quantum wire with conductivity 10 times that of 

copper, one-sixth the weight, and stronger than 

steel with zero thermal expansion along its length 

i.e. it doesn’t sag in warm weather. It also doesn’t 

cause power outages. Dr Smalley envisioned 

nanotubes placed end-to-end and parallel to 

each other that would carry electricity faster and 

cheaper than today’s power lines. Nanotube lines 

would be much lighter than copper, steel, or 

aluminium, and electrons could easily jump from 

one line to another. Excellent heat conductance 

and other nanoscale properties would prevent 

electricity loss during transmission. Quantum wires 

could serve as conductors thousands of miles long 

and with almost no energy loss. This would 

revolutionize the energy grid. Making long fibres is 

the key and an international collaboration led 

by Matteo Pasquali, at Rice University in the US, has 

developed a method of manufacturing high-

performance CNT fibres using wet spinning. In wet 

spinning, the nanotubes are dissolved in a solvent. 

Spinnerets are used in the production of the fibres 

and they may have from one to several hundred 

holes. As they are submerged in a chemical bath, 

the nanofibres emerge and precipitate from 

solution and solidify.  
 

Energy storage 
 

Various nanomaterials, based on nanoporous 

metal-organic compounds, provide a way to 

improve the storage capacity of fuel cells. 

Hydrogen can be stored in nanoporous titanium 

and carbon nanotube assemblies. These 

nanomaterials are powerful enough to maintain 

hydrogen for use in vehicles. 
 

Energy usage 
 

If cars were constructed to be the same size but out 

of advanced composite materials, our energy 

demand would be far less. New cars could be built 

to save up to 69 percent of the fuel consumed 

today. Fuel combustion could be optimized 

through wear-resistant, lighter engine components. 

For example, cerium oxide nanopowder improves 

fuel economy through two ways:  it promotes more 

complete combustion by providing extra reactive 

oxygen and its catalytic activities lower the carbon 

burning temperature significantly at which carbon 

deposit in the engine are burnt off which provides 

a clean environment for the combustion system, 

improving efficiency. 
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How nanoparticles are manufactured 
 

Often the manufacture of nanomaterials is 

categorised into two main types: “bottom up” and 

“top down”, the latter of which has been 

referenced by both Feynman and Drexler in their 

discussions about nanotechnology. The bottom-up 

approach involves building nanostructures from 

starting atoms or molecules. Top-down fabrication 

reduces large pieces of materials all the way down 

to the nanoscale. Within both types, numerous 

methods exist that enable these nanomaterials and 

nanostructures to be manufactured. 

 

Bottom-up, or self-assembly, approaches to 

nanofabrication use chemical or physical forces 

operating at the nanoscale to assemble basic units 

into larger structures. Nature uses self-assembly in 

infinitely subtler ways; indeed, the whole of the 

natural world is self-assembled. An example of this 

would be how cells use enzymes to produce DNA 

by taking the component molecules and binding 

them together to make the final structure.  

 

One example of a bottom-up method would be 

laser ablation. Laser ablation means the removal of 

material from a surface by means of laser 

irradiation. Figure 1 depicts how the process is 

carried out in order to produce nanoparticles.  The 

high power of the laser beam causes the surface of 

the target to absorb a large quantity of light which 

makes the temperature of the absorbing material 

increase rapidly. As a result, the material on the 

surface of the target vaporizes. In some cases, the 

vaporized materials condense into particles without 

any chemical reaction. In other cases, the 

vaporized material reacts with introduced 

reactants to form new materials. The condensed 

particle will be either deposited on a substrate or 

collected through a filter system consisting of a 

glass fibre mesh. Then, the collected nanoparticle 

can be coated on a substrate through drop-

coating or screen-printing process.  

 

Molecular Beam Epitaxy (MBE) is another example 

of a bottom-up method. Figure 2 shows a 

schematic diagram of a molecular beam epitaxy 

thin film deposition system. The sources can be 

either solid or gaseous and an MBE machine will 

typically have an array of multiple sources, which 

can be shuttered to allow layered, alternating 

structures to be produced. In solid-source MBE, 

ultra-pure elements such as gallium and arsenic are 

heated in separate quasi-Knudsen effusion cells 

until they begin to slowly evaporate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 - Laser Ablation to produce nanoparticles 

 

 

Figure 2 - Molecular Beam Epitaxy 

 

The evaporated elements then condense on the 

wafer, where they may react with each other. In 

the example of gallium and arsenic, single crystal 

gallium arsenide is formed. The term “beam” simply 

means that evaporated atoms do not interact with 

each other or any other vacuum chamber gases 

until they reach the wafer, due to the long mean 

free paths of the beams. The substrate is rotated to 

ensure even growth over its surface. By operating 

mechanical shutters in front of the cells, it is possible 

to control which semiconductor or metal is 

deposited.  

 

Top-down approaches use larger (macroscopic) 

initial structures, which can be externally-controlled 

in the processing of nanostructures. At the moment, 

the most used top-down approach is 

photolithography. Photolithography is the process 

of transferring geometric shapes on a mask to the 

surface of a silicon wafer. It has been used for a 

while to manufacture computer chips and 

produce structures smaller than 100 nm. Typically, 

an oxidized silicon (Si) wafer is coated with a 1µm 

thick photoresist layer. After exposure to ultraviolet 

(UV) light, the photoresist undergoes a 

photochemical reaction, which breaks down the 

polymer by rupturing the polymer chains. 

Subsequently, when the wafer is rinsed in a 

developing solution, the exposed areas are 
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removed. The process is repeated again and again 

until eventually, a 3-D structure is built up. 
 

Why nanomaterials have unique 

properties 
 

Materials with structures at the nanoscale often 

have unique mechanical, optical, electronic or 

magnetic properties. It is these properties that 

make nanomaterials so useful and this means that 

they can be used to advance technology is various 

different ways. New properties develop on the 

nanoscale due to the lack of symmetry at the 

interface or to electron confinement that do not 

scale linearly with size. So nanomaterials exhibit 

properties that are neither those of the individual 

atoms nor those of the bulk. On this scale, many of 

the atoms are still located on the surface, or one 

layer removed from the surface, as opposed to the 

interior. This large surface area to volume ratio has 

a significant effect on the properties exhibited by 

nanoparticles and nanomaterials (and also makes 

them very useful for catalysis). 

 

 Mechanical properties such as strength, hardness 

and fracture toughness of nanomaterials are 

significantly different to those of their bulk materials. 

The tensile strength of carbon nanotubes is 

approximately 100 times greater than that of steel 

of the same diameter. There are two things that 

account for this strength. The first is the strength 

provided by the interlocking carbon-to-carbon 

covalent bonds. The second is the fact that each 

carbon nanotube is one large molecule. This means 

it doesn’t have the weak spots found in other 

materials, such as the boundaries between the 

crystalline grains that form steel. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3- : Gold nanoparticles  

 

Gold nanoparticles have been extensively used for 

applications both in biology (e.g. bio-imaging) and 

technology (e.g. photonics) due their unique 

optical properties. At a specific wavelength of light, 

collective oscillation of electrons on the gold 

nanoparticle surface cause a phenomenon called 

surface plasmon resonance. The particular 

wavelength, or frequency, of light where this occurs 

is strongly dependant on the gold nanoparticle size, 

shape and the local refractive index near the 

particle surface. The plasmon resonance of 

spherical gold nanoparticles results in the particle’s 

exceptional ability to scatter visible light as shown 

in Figure 3. 

 

Figure 4 - Orientations of carbon nanotubes 

 

The electrical properties of carbon nanotubes 

depend on how the hexagons are orientated 

along the axis of the tube. There are three possible 

orientations, as shown in Figure 4: armchair, zigzag, 

and chiral. While nanotubes with an armchair 

orientation have electrical properties similar to 

metals (in fact, an armchair carbon nanotube is a 

better conductor than the copper normally used in 

electrical wire, or any other metal), the other two 

possible orientations of hexagons in carbon 

nanotubes share electrical properties similar to 

semiconductors. These two configurations of 

nanotubes will only conduct an electric current 

when extra energy in the form of light or an electric 

field is applied to free electrons from the carbon 

atoms. Semiconducting nanotubes could be useful 

in building the ever smaller transistors in integrated 

circuits for all kinds of electronic devices. 

 

Magnetic nanoparticles are used in a range of 

applications such as imaging as well as waste 

water treatment. The large surface area-to-volume 

ratio results in a substantial proportion of atoms 

having different magnetic coupling with 

neighbouring atoms leading to differing magnetic 

properties. For example, bulk gold and platinum 

are non-magnetic but at the nano scale they act 

as magnetic particles.  
 
 

The safety of nanomaterials 
 

But are these materials safe? When Richard 

Feynman presented his ideas, many feared that 

molecular assembly could have disastrous 

consequences.  In the April 2000 issue of Wired, Sun 

Microsystems cofounder and chief scientist Bill Joy 

speculated that although Drexler's assemblers 

could be invented within 20 years, it would be a 

great mistake to do so. "Nanotechnology has clear 

military and terrorist uses," Joy wrote, "and you need 

not be suicidal to release a massively destructive 

nanotechnological device." 

 

Nanotechnology is a fairly new area of research 

and many fear that not enough research has been 

done to understand its full capacities. In some 



WOODARD JOURNAL        ISSUE 1, DECEMBER 2016 

 

 107 

cases, there aren't even any ways to test and 

determine the toxicity of a particular substance. 

There are four main areas that nanotechnology has 

the potential to adversely impact: health issues - 

meaning the effects of nanomaterials on human 

biology, the environmental issues - meaning the 

effect of nanomaterials on the environment, 

societal issues - meaning the effects that the 

availability of nano-technological devices will have 

on politics and human interaction and speculative 

issues such as the capacity for nanotechnology to 

spiral out of control into a “gray goo” scenario in 

which  a hypothetical end-of-the-world scenario 

takes place.  

 

With all of these issues, the fundamental question 

remains, are the risks associated with using these 

materials outweighed by the vast benefits that 

mankind stands to gain from the wide-scale use of 

nanomaterials? In the following section I will discuss 

the answer to this question.  

 

Opposition to nanotechnology 
 

My research highlighted the vast number of ways in 

which nanomaterials could greatly benefit our 

society. However, there are many sceptics who are 

against nanotechnology application for several 

reasons. 
 

Health Issues 
 

Information from research and animal studies on 

nanomaterials has identified some potential safety 

hazards and health effects. Due to their small size, 

nanoparticles may penetrate cell membranes and 

cause damage to intracellular structures and 

cellular functions; there are particular worries that 

the particles would be able to cross the blood-brain 

barrier. The health hazard potential depends on the 

particular nanomaterial and a person’s exposure 

level. For example, in 2003, researchers found that 

nanotubes can damage lung tissue of mice if 

inhaled, and buckyballs can cause cell death in 

test-tube experiments. Nanotubes and nanofibres 

could also be deposited in the respiratory tract, 

causing pulmonary inflammation and fibrosis as a 

result of the damage to lung cells and tissues.  

 

Titanium dioxide nanoparticles (which have many 

commercial applications in products such as paint 

and cosmetics), when inhaled, have been 

classified by the International Agency for Research 

on Cancer (IARC) as being a potential 

occupational carcinogen, following experiments 

carried out on rats.  

However, there are several potential risks that may 

not have been pre-determined. Some 

nanomaterials may act as chemical catalysts and 

produce unanticipated reactions in the body that 

could be potentially dangerous.   

 

Health and environmental issues combine in the 

workplace of companies engaged in producing or 

using nanomaterials and in the laboratories 

engaged in nanoscience and nanotechnology 

research. Certain types of nanoparticle dusts may 

be combustible and require less energy to ignite 

than larger dust particles (for instance, sugar or 

wood), creating a risk of explosions and fires and 

current workplace exposure standards for dusts do 

not address this risk.   

 

To properly assess the health hazards of engineered 

nano-particles the whole life cycle of these 

particles needs to be evaluated, including; their 

fabrication, storage and distribution, application 

and potential abuse, and disposal. The impact on 

humans or the environment may vary at different 

stages of the life cycle. 
 

Environmental issues 
 

Not enough data exists to know for sure if 

nanoparticles could have undesirable effects on 

the environment. There are two aspects of 

environmental impact that green nanotechnology 

must address. The first is that in free form, 

nanoparticles can be released in the air or water 

during production (or production accidents) or as 

waste by-products of production, ultimately 

accumulating in the soil, water or plant life. The 

current legal framework contains no specific 

regulations for treating wastes containing 

nanomaterials.  

 

The second relates to the disposal of products that 

contain nanomaterials. These will ultimately have to 

be recycled or disposed of as waste. We don’t yet 

know if certain nanoparticles will create a new type 

of non-biodegradable pollutant. If this is the case, 

we also do not know how such pollutants could be 

removed from air or water because most traditional 

filters are not suitable for such tasks as their pores 

are too big to catch the nanoparticles. 

 

Furthermore, a major concern regarding 

nanoparticles is that they might not be detectable 

after release into the environment, which in turn 

can create difficulties if remediation is needed. 

Therefore, analysis methods need to be developed 

to detect nanoparticles in the environment that 

accurately determine the shape and surface area 

of the particles, two of the factors that define their 

toxic properties. Also, life cycle analysis will be a 

useful tool for assessing true environmental impacts. 

However, until all of these measures have been put 

in place, and further studies carried out, many 

nanotechnology critics feel that nanomaterials 

should not be used in industry or released into the 

environment. 
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Societal issues 
 

Beyond the risks to human health and the 

environment, nanotechnology has broader 

societal impact and could potentially pose greater 

social challenges that many feel we must consider 

before encouraging its development. 

 

Concerns are frequently raised that the claimed 

benefits of nanotechnology will not be evenly 

distributed, and that any benefits (including 

technical and/or economic) associated with 

nanotechnology will only reach affluent 

nations. This is a valid point to make: the majority of 

nanotechnology research and development is 

concentrated in developed countries such as the 

United States, Japan, Germany, Canada and 

France. In addition, most patents related to 

nanotechnology are concentrated amongst a few 

multinational corporations, including IBM and 

Samsung. This has led to fears that it will be unlikely 

that developing countries will have access to the 

infrastructure, funding and human resources 

required to support nanotechnology research and 

development, and that this is likely to exacerbate 

such inequalities. 

 

It has also been speculated that nanotechnology 

may give rise to nanofactories which may have 

superior capabilities to conventional factories due 

to their small carbon and physical footprint on the 

global and regional environment. 

The miniaturization of the conventional factory into 

the nanofactory may not interfere with their ability 

to deliver a high quality product. In fact, the 

products produced may be of even greater quality 

due to the lack of human errors in the production 

stages. Nanofactory systems may use precise 

atomic precisioning and contribute to making 

superior quality products that the "bulk chemistry" 

method used in 20th century and early 21st 

currently cannot produce. These advances might 

shift the computerized workforce in an even more 

complex direction, requiring skills in genetics, 

nanotechnology, and robotics, effectively leaving 

millions of labour workers unemployed with low 

chances of finding work suited to their skill set. 

 

Molecular manufacturing also raises the possibility 

of horrifically effective weapons. As an example, 

the smallest insect is about 200 microns; this creates 

a plausible size estimate for a nanotech-built 

antipersonnel weapon capable of seeking and 

injecting toxin into unprotected humans. The 

human lethal dose of botulism toxin is about 100 

nanograms, or about 1/100 the volume of the 

weapon. As many as 50 billion toxin-carrying 

devices—theoretically enough to kill every human 

on earth—could be packed into a single suitcase. 

Guns of all sizes would be far more powerful, and 

their bullets could be self-guided. Aerospace 

hardware would be far lighter and higher 

performance; built with minimal or no metal, 

making it much harder to spot on radar. Embedded 

computers would allow remote activation of any 

weapon, and more compact power handling 

would allow greatly improved robotics. These ideas 

are just a few examples of the ways in which 

nanotechnology could revolutionise the weapons 

industry.  

 

With stronger, more powerful, and much more 

compact devices, criminals and terrorists could do 

serious damage to society. Chemical and 

biological weapons such as the botulism toxin are 

easy to conceal and almost impossible to protect 

against. Any possible defences against these 

devices may not be available in time, and the 

prospect of remote-controlled weapons will reduce 

post-attack detection and accountability. 

Reduced accountability could increase the 

attractiveness of some forms of crime. 

 

Furthermore, nanofactory-built weapons available 

from a black market or a home factory would be 

quite difficult to monitor and detect them before 

they were launched; a random search capable of 

spotting them would almost certainly be intrusive 

enough to violate current human rights standards.  
 

Speculative issues 
 

Drexler had cautioned against self-replicating 

machines in his 1986 book Engines of Creation. 

“Grey Goo” is both a nano-

technological substance which increases 

exponentially without practical limit, and a 

hypothetical scenario in which the mass of planet 

Earth – or the universe – is converted into self-

replicating nanobots, killing the universe's residents. 

The disaster could result from an accidental 

mutation in nanomachines used for other purposes, 

or possibly from a deliberate terrorist device. 
 

Exaggeration of potential benefits 
 

There is no doubt nanotechnology promises 

dramatic advances in everything from electronics 

to medicine. However, with all of the hype over its 

potential applications, there is a danger of its 

potential benefits being grossly exaggerated. An 

example of this is the Drexler-Smalley argument 

discussed earlier, which led a lot of the public to 

become suspicious of the various “future uses” of 

nanotechnology.   

 
Counterargument 
Exaggeration of potential risks 
 

There are those who suggest concerns about 

nanotechnology may be over-exaggerated. They 

point to the fact that just because a material is 

nanosized, it does not mean it is dangerous; 

nanoparticles have been occuring naturally in 

volcanic ash and sea-spray, for example. Also, as 



WOODARD JOURNAL        ISSUE 1, DECEMBER 2016 

 

 109 

by-products of human activity, they have been 

present since the Stone Age, in smoke and soot. 

With regard to potential health risks, there is not 

enough evidence for certain claims about the 

toxicology of nanomaterials to be made. For 

example, buckyballs have been found to cause 

brain damage in fish, however the effect that they 

will have on humans is unknown, especially as this 

relies heavily on the size of the exposure to the 

buckyballs, so many argue that it is not accurate to 

suggest that nanomaterials are carcinogenic. 

 

Misconceptions and misrepresentation of 

nanotechnology's potential have fuelled many 

dystopian scenarios. Drexler’s imagined world of 

self-replicating nanobots is not the only instance 

where the potential uses of nanotechnology have 

been greatly inflated, however it has had a great 

impact on the public’s view of nanotechnology, 

specifically with regard to the “Grey Goo” scenario. 

For this scenario to come true, the nanomachines 

would have to be able to survive in a variety of 

harsh environments. They'd also need the ability to 

consume any and all organic matter and we'd 

have to be defenceless against the nanomachines. 
 

Scientist Robert A. Freitas Jr. looked into the ‘grey 

goo’ scenario from a medical perspective. His 

calculations indicated that we'd recognize the 

disaster in time to contain it as such fast replication 

would create a noticeable temperature signature. 

Other scientists have said that any self-replicating 

assembler would have built-in limitations preventing 

it from replicating out of control. And many 

scientists say that it may be impossible to build 

assemblers at all -- for the foreseeable future, at 

least. 
 

Health benefits  
 

There are several ways in which nanotechnology 

could benefit medicine, some of which were 

discussed earlier. Nanotechnology has the real 

potential to revolutionize a wide array of medical 

and biotechnology tools and procedures so that 

they are more personalized, portable, cheaper, 

safer, and easier to administer. Below are some 

examples of important advances in these areas. 

 

Quantum dots are semiconducting nanocrystals 

that can enhance biological imaging for medical 

diagnostics. When illuminated with ultraviolet light, 

they emit a wide spectrum of bright colours that 

can be used to locate and identify specific kinds of 

cells and biological activities. These crystals offer 

optical detection up to 1,000 times better than 

conventional dyes used in many biological tests, 

such as MRIs, and render significantly more 

information. Gold nanoparticles can be used to 

detect early-stage Alzheimer’s disease. 

 

Research is underway to use nanotechnology to 

spur the growth of nerve cells, e.g., in damaged 

spinal cord or brain cells. In one method, a nano-

structured gel fills the space between existing cells 

and encourages new cells to grow. There is early 

work on this in the optical nerves of hamsters. 

Another method is exploring use of nanofibers to 

regenerate damaged spinal nerves in mice. 
 

Environmental benefits 
 

The difficulty of meeting the world’s energy 

demand is compounded by the growing need to 

protect our environment. Many scientists are 

looking into ways to develop clean, affordable, 

and renewable energy sources, along with means 

to reduce energy consumption and lessen toxicity 

burdens on the environment. 

 

Prototype solar panels incorporating 

nanotechnology are more efficient than standard 

designs in converting sunlight to electricity, 

promising inexpensive solar power in the future. 

Nanostructured solar cells already are cheaper to 

manufacture and easier to install, since they can 

use print-like manufacturing processes and can be 

made in flexible rolls rather than discrete panels. 

Newer research suggests that future solar 

converters might even be “paintable.” New solar 

panel films incorporate nanoparticles to create 

lightweight, flexible solar cells.  

 

Nanotechnology is improving the efficiency of fuel 

production from normal and low-grade raw 

petroleum materials through better catalysis, as 

well as fuel consumption efficiency in vehicles and 

power plants through higher-efficiency combustion 

and decreased friction. Nano-bioengineering of 

enzymes is aiming to enable conversion of cellulose 

into ethanol for fuel, from plant material such as 

wood chips.  

 

Nanotechnology is already being used in numerous 

new kinds of batteries that are less flammable, 

quicker-charging, more efficient, lighter weight, 

and that hold electrical charge longer. One new 

lithium-ion battery type uses a common, nontoxic 

virus in an environmentally benign production 

process. 

 

Various nanoscience-based options are being 

pursued to convert waste heat from buildings and 

devices such as computers, automobiles to usable 

electrical power. 

To power mobile electronic devices, researchers 

are developing thin-film solar electric panels that 

can be fitted onto computer cases and flexible 

piezoelectric nanowires woven into clothing to 

generate usable energy on-the-go from light, 

friction, and/or body heat. 

 

Energy efficient products are increasing in number 

and kinds of application. In addition to those noted 

above, they include more efficient lighting systems 

for vastly reduced energy consumption for 
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illumination; lighter and stronger vehicle chassis 

materials for the transportation sector; lower energy 

consumption in advanced electronics; low-friction 

nano-engineered lubricants for all kinds of higher-

efficiency machine gears, pumps, and fans; light-

responsive smart coatings for glass to complement 

alternative heating/cooling schemes; and high-

light-intensity, fast-recharging lanterns for 

emergency crews.  

 

Nanoparticles will someday be used to clean 

industrial water pollutants in ground water through 

chemical reactions that render them harmless, at 

much lower cost than methods that require 

pumping the water out of the ground for treatment. 

Researchers have developed a nanofabric "paper 

towel," woven from tiny wires of potassium 

manganese oxide that can absorb 20 times its 

weight in oil for clean-up applications. Many 

airplane cabin and other types of air filters are 

nanotechnology-based filters that allow 

“mechanical filtration,” in which the fiber material 

creates nanoscale pores that trap particles larger 

than the size of the pores. They also may contain 

charcoal layers that remove odours. Almost 80% of 

the cars sold in the U.S. include built-in 

nanotechnology-based filters. 

 

New nanotechnology-enabled sensors and 

solutions may one day be able to detect, identify, 

and filter out, and/or neutralize harmful chemical or 

biological agents in the air and soil with much 

higher sensitivity than is possible today. Researchers 

around the world are investigating carbon 

nanotube “scrubbers,” and membranes to 

separate carbon dioxide from power plant exhaust.  
 

Societal benefits 
 

Those concerned with the negative impact of 

nanotechnology suggest that it will simply 

exacerbate problems stemming from existing 

socio-economic inequity and unequal distributions 

of power, creating a greater divide between rich 

and poor; those who control the new 

nanotechnologies and those whose products, 

services or labour are displaced by them. However 

nanotechnology makes the production of 

technology, e.g. computers, cellular phones, 

health technology et cetera, cheaper and 

therefore more accessible to the poor.  

 

Development in weaponry will have both positive 

and adverse effects as it will allow troops to be 

better equipped to serve and protect nations 

against terrorism and civilian attack. 

 

Nanotechnology could help meet the need for 

affordable, clean drinking water through rapid, 

low-cost detection of impurities and through 

filtration and purification of water. For example, 

researchers have discovered unexpected 

magnetic interactions between ultra-small specks 

of rust, which can help remove arsenic or carbon 

tetrachloride from water. They are also developing 

nanostructured filters that can remove virus cells 

from water and investigating a deionization 

method using nano-sized fibre electrodes to 

reduce the cost and energy requirements of 

removing salts from water. 
 

Conclusion 
 

Having analysed the four key aspects of 

nanotechnology that must be reviewed in order to 

answer the research question, I conclude that the 

development and use of nanomaterials should be 

encouraged: 

 

 Impact on health: Nanomaterials have 

many unique properties that could make 

them particularly useful in the 

advancement of medical treatment and 

diagnosis. However, several studies have 

highlighted that nanomaterials are not 

guaranteed as non-toxic and that they 

have the potential to adversely affect 

human health in a serious way. Highly 

penetrating and carcinogenic are words 

that have frequently been associated with 

nanoparticles however, these studies are 

conducted using quantities of 

nanoparticles that are much larger than 

would be typically encountered in 

everyday use. Moreover, cancer is one of 

the leading causes of death in our world 

today, and so I believe that the prospect 

of finding a cure through nanotechnology 

is something that simply cannot be 

overlooked.  

 

 Impact on environment: There is not yet 

enough data to confirm whether or not 

nanoparticles will have a negative impact 

on the environment and hence I believe 

that it is important to regulate the emissions 

of these materials until we have more 

information about their life-cycle. 

However, with the current global warming 

crisis, and with current oil reserves 

predicted to run out within the next 50 

years, it is imperative that society finds 

viable, renewable, alternative sources of 

energy, and nanotechnology could be the 

solution. 

 Impact on society: If the use and 

manufacture of the devices is not 

controlled or regulated, millions of people 

around the world could die from the 

mistreatment of nano-devices for use in 

terrorist acts. Also, uneven distribution of 

nanotechnology could result in power 

imbalances within the world community. 

However, it is important to consider the 

wider implications, and the potential 

benefits of increased energy and food 
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supply, as well as the better healthcare 

services that nanotechnology would bring 

to our society are too great to not continue 

to research and develop this area of 

science for fear of the unknown or fear of 

problems that may not even arise in the 

future.  

 

 Nanotechnology will be instrumental to the 

advancement of the global community. 

However, in order for it to be successfully 

integrated into our society, regulation and 

monitoring will be imperative, to ensure 

that the technology is not misused, and 

that the environment and human lives are 

not put in jeopardy. Before the distribution 

of nanomaterials and nano-products can 

be encouraged, the toxicology of these 

materials and any adverse effects that 

have been experimentally proven should 

be taken into consideration and 

regulations should be made accordingly. 

 

Gavra Nwamadi,  

Saint Olave’s Grammar School 
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How far are the 

processes of stellar 

nucleosynthesis 

Influenced by a 

star’s evolution? 
 

 
 

‘Our Sun is a second- or third-generation star. All of 

the rocky and metallic material we stand on, the 

iron in our blood, the calcium in our teeth, the 

carbon in our genes were produced billions of years 

ago in the interior of a red giant star. We are made 

of star stuff.’   Carl Sagan (1973) 

 

Carl Sagan, in his 1973 book “The Cosmic 

Connection: An Extra-terrestrial Perspective”, 

surmised exactly why the field of stellar 

nucleosynthesis is so exciting: this process gives rise 

to everything we love; stars are the furnaces in 

which the universe as we know it is forged. The term 

stellar nucleosynthesis pertains to the creation of 

the nuclei of various elements and isotopes in stars 

through a general process of nuclear fusion.  

Uncovering the nuances and intricacies of the 

mechanisms by which this occurs is the primary 

focus of my Extended Project.  
 

I chose this subject because of its complexity and 

beauty; it encompasses a multitude of scientific 

disciplines from particle and nuclear physics, to 

thermodynamics, chemistry, astronomy and 

cosmology. This topic is huge and immensely 

complicated, and that is precisely why I want to 

understand it with the greatest clarity I can.  
 

I have chosen to explore as much of this topic as I 

can. My dissertation will cover how exactly 

elements are created inside stars, and how these 

mechanisms vary in stars of different masses and life 

stages. I shall also cover how the process of 

nucleosynthesis has changes over successive 

generations of stars.  
 

As Sagan describes, our star is young, it formed from 

the remains of a previous star that exploded 

violently at the end of its life, ejecting into the 

cosmos the very same atoms that are in your body. 

Every star that has ever lived and died now lives on 

elsewhere. You are made of carbon, nitrogen, 

hydrogen, oxygen, phosphorous, iron, manganese  
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and numerous other elements, and all of them 

come from stars. The atoms of nitrogen in the 

keratin of your hair come from a different star than 

the oxygen in your lungs, and when you die, those 

very same atoms may one day be found in the star 

that forms from the remnants of our own solar 

system. The stars died so we could be here today, 

and by studying how the elements formed, we 

become a way for stars to learn about themselves. 

I’ve chosen to cover these additional areas of age 

and size because I suspect they will have some 

impact on the subject, and I feel that without this 

complete view of nucleosynthesis the essay would 

be defunct; fusion depends greatly on pressure and 

temperature, and so it is necessary to cover the 

widest range of both in order to fully understand the 

topic.  
 

Throughout my discussion of the ideas and theory I 

shall delve into the history of some of the characters 

who bring it to life. This is not merely a statement of 

trivial fact, the science and the philosophy thereof 

gives a backdrop to the greatest scientific 

revolution of the last century. The knowledge and 

insight that this field imparted to physicists fuelled 

the fires of the debate between the Big Bang and 

the Steady State models of the Universe, and 

ultimately our understanding of how the 

idiosyncratic abundances of elements in the 

cosmos arise split the difference between the two 

competing theories, and led us to the realisation 

that our Universe had a defined beginning nearly 

14 billion years ago. These people, who contributed 

so greatly to the sum total of human knowledge 

about the nature of our existence tell a romantic 

story of a passion and love for truth of which few of 

us can dream. It is my wish to impart the beauty and 

elegance of the ideas and the collective human 

mind that created them.  
 

Why does the Sun shine? 
  

This is a far more interesting question than it may first 

appear when typically asked in the naïve voice of 

a curious child. Rather, this very question remained 

fundamentally unanswered until less than two 

centuries ago. Hans Bethe, the once head of the 

theoretical division at Los Alamos and one of the 

primary scientists in uncovering the physics of 

nucleosynthesis, first identified the faults with the 

early reasoning to answer this question. He stated in 

his Nobel Lecture in 1967 that the first attempt 

made at explaining the light given off by the Sun 

was by using gravitational energy, the energy 

possessed by a mass due to its location within a 

gravitational field.  
 

This was done by Hermann von Helmholtz in 1854. 

The energy of a kilogram of matter at the surface of 

the Sun is given by the formula E=mgh, where m is 

the mass of the object in the field (1 kg), g is the 

acceleration due to the gravitational field  

 

(g=GM/r2), and h is the object’s height in the field 

(r, the radius of the Sun, 6.96 x108). G is the 

gravitational constant 6.67x10-11 and M is the mass 

of the Sun 1.99 x1030 kg. Substituting the formula for 

g into the formula for Gravitational potential 

energy: E = GMm/r. Plugging in the values gives us 

the energy of one kilogram of matter as 1.9x1011 J. 

Bethe uses the unit of the erg from the 

centimetre/gam/seconds (CGS) units system. One 

erg is 10-7 Joules, so the gravitational energy is 

1.9x1018 erg/kg, or, to better suit the CGS system, 

1.9x1015 erg/g. Bethe then divides this by the energy 

radiated by the Sun per unit time, 1.96 erg/gs. This 

suggests that the Sun has a lifetime of about 1015 

seconds, or about 30 million years.  

 

Donald D Clayton in his book ‘Principles of Stellar 

Evolution and Nucleosynthesis’ corroborates this 

and adds that the energy radiated from the star 

can never exceed the gravitational energy of the 

matter comprising that star due to the conservation 

of energy. Both scientists reach the same 

calculation that by gravitation alone there would 

be enough energy to provide the Sun’s current 

luminosity for 30 million years. This however greatly 

conflicted with the field of biology and evolution by 

natural selection, which requires far longer 

timespans. Later the field of geology, which would 

show an Earth of roughly 4 bn years of age thanks 

to Ernest Rutherford’s work on radioactive half-lives 

as a means of dating would conflict with the stellar 

estimate. Obviously it would be quite outlandish to 

say that the Earth is older than its own Sun from 

which it formed. (There are a handful of planets 

such as the pulsar planet PSR B1620-26 b like this, 

though they were unknown at the time). So at this 

time, it was still unknown why the Sun shined, the 

only answers given were in direct contradiction to 

the more reliable evidence from other fields.  

 

Enter Sir Arthur Eddington, an esteemed astronomer 

and one of the first scientists to suggest that stars 

were the crucibles of the elements. Eddington 

suggested the complete annihilation of matter 

through fusion of nuclei as the source of this energy, 

with the energy per gram being given by Einstein’s 

formula E=mc2 where c is the speed of light (3x108 

m/s). However, the exact process by which this 

occurred was unknown at the time, and 

estimations only gave the Sun a lifetime of about 

1.5 billion years, still too young. In 1929, the 

astronomers Robert d'Escourt Atkinson and Fritz 

Houtermans found that the high temperatures 

inside stars were sufficient for nuclear reactions to 

occur, when the energy of nuclei is sufficient that 

they can overcome the repulsive force of 

electromagnetism and fuse, this will be explained in 

greater detail later. At this time the only real 

assumption about the process of stellar 

nucleosynthesis was that it primarily occurred in or 

around the centre of the star, an assumption which 

still remains largely correct. This provided the  
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springboard from which the field of stellar 

nucleosynthesis launched in tandem with stellar 

evolution, as we shall now discover.  
 

The Birth of a Star 
 

Before a star begins to shine like our Sun, steadily 

turning tonnes of gas every second into energy, it 

must form. For our purposes it suffices to say that the 

main material from which a star forms is hydrogen 

and helium gas. These were the only two elements 

formed in the Big Bang, and so form the main bulk 

of matter in our Universe and of the interstellar 

medium (roughly ¾ and ¼ of the elements in the 

Universe respectively). There may be assorted other 

heavier elements present in this mixture, and for 

now we shall assume that there are, as they play a 

role in some key fusion reactions. It will become 

apparent how these elements come to be in the 

medium later.  
 

A small perturbation or asymmetry in the cloud of 

gas is enough to cause clumping under 

gravitational attraction. Over time larger and larger 

bodies of gas accrete together until they reach a 

critical mass, temperature and pressure to kick-start 

nuclear fusion. As the stars start to shine they push 

away the gas surrounding them by the force of their 

radiation. Often, the cluster of stars forming 

together (Figure 1) becomes disrupted and turns 

into a loose stellar association. Sometimes these 

early stars may collide and merge, or even eject 

other some of their siblings from the group. (This is 

what causes rogue stars, often called ‘hyper-

velocity’ stars, that do not have a standard solar 

system but instead travel at great speeds through 

the Galaxy). And so, a star is born and enters its 

main sequence period. 

 

 
 

Figure 1- the star forming region in M17, the Omega 

Nebula 

Main Sequence Nucleosynthesis 
 

During its main sequence, the energy liberated by 

fusion reactions radiated outwards radially 

balances the inward force of the star’s own weight 

(Figure 2). It is analogous to the way that an inflated 

balloon can exist in equilibrium when the air 

pressure is balanced by the elastic tension in the 

rubber material. Our Sun’s main sequence when it 

ends will have lasted for about nine billion years (we 

are four and a half billion years in). It is baffling at 

first to consider how a star can exist in such a stable 

way for so long. But the key lies in the reactions 

below, they proceed at a fairly slow rate, striking the 

balance between sustainable and energetic. The 

main sequence is the longest period of a star’s life, 

its adulthood if you will. This is the relatively calm era 

during which planets may grow to become 

habitable and life may evolve.  

 

 
 

Figure 2- A star in its main sequence 
 
 

Nuclear fusion occurs when two nuclear particles 

(primarily hydrogen nuclei - protons) have sufficient 

energy to overcome the coulomb barrier (Figure 3), 

the electrostatic repulsion of positively charged 

nuclear particles. When two protons are close 

enough together the strong nuclear force of 

attraction overcomes the electrostatic repulsion 

and holds the nucleons together into a new 

nucleus. The power of this force is immense, and so 

when a stable energy state is reached in a bound 

nucleus the potential energy decrease is usually 

converted into a photon (particle of light) or 

electron neutrino (a low mass, neutral charge 

particle).  
 

The probability for penetrating the Coulomb barrier 

goes down rapidly with decreasing energy (Figure 

3, the curve marked "barrier penetration"), but at a 

given temperature the possibility of having a 

particle of high energy (and therefore high 

velocity) decreases rapidly with increasing energy  

 



WOODARD JOURNAL        ISSUE 1, DECEMBER 2016 

 

 114 

(the red curve, the tail end of the Boltzmann 

distribution). This range of energies at which nuclear 

reactions occur is known as the Gamow window, 

and it has the effect of heavily restricting and 

quantifying the nuclear processes. 

 

  
 

 

Figure 3 - The Coulomb Barrier, when nucleons are 

in close enough proximity the attraction of the 

strong nuclear forces overcomes the repulsion of 

the electromagnetic force and the particles may 

fuse.

 
 

Figure 4 - The Gamow window is the region of 

maximum probability for nuclear fusion. This occurs 

when at the intersection of the probability that a 

particle has a given high energy, and the 

probability that possessing this energy will lead to 

the particle undergoing fusion.  
 

This is of course of benefit to us as we can use this 

to work out exactly which reactions are occurring. 

As hydrogen nuclei have low masses and charge, 

the coulomb barrier is effectively lower for them as 

they repel each other to a relatively small degree. 

This makes the process of hydrogen burning quite 

sustainable. The chance of any one particle having 

energy in the Gamow window is low, so reactions 

typically occur at a slow rate, but each reaction 

produces a great amount of energy. This is why the 

Sun has been in its main sequence for about 4.6 

billion years. In short, nuclear fusion sustains a star in 

its main sequence in a feasible manner when the 

binding energy per nucleon of the produced 

compounded nucleus exceeds that of the 

constituent nuclei. For now, it suffices to say that this 

is the case until a star is in its death throes.  
 

Nuclear fusion doesn’t so much produce energy, 

more it loses mass. The mass per nucleon of the  

 

product is lower than that of the reactants, this mass 

is lost because the nucleons are in a lower energy 

state in these higher mass per nucleon nuclei. The 

binding energy (due to the strong interaction) per 

nucleon is lower in the products, so effectively 

energy is lost when fusion occurs. This energy is also 

equivalent to the mass loss s linked through 

Einstein’s equation E = mc2, hence the energy 

production of fusion is so great as the constant c2 is 

9x1016 m2s-2 

 

 
 

Figure 5 - Binding energy per nucleon against 

Atomic number 

 

 

 
Figure 6 - Mass per nucleon against Atomic Number 

 

As one can tell from the graphs (Figures 5 and 6), 

there is a peak of binding energy per nucleon and 

a trough of mass per nucleon at about 50 - 60 g/mol 

(the Fe56 nucleus to be exact). This means that up 

to the point of production of these iron group nuclei 

(with which we shall deal later), fusion produces 

energy as the mass and binding energy of the 

products is always going to be lower than that of 

the reactants.  

 

It may be prudent to describe in what kind of 

environment these reactions occur. A star, and in 

fact most of the universe, is composed of a state of 

matter known as plasma. This can be thought of the 

state hotter than a gas. In a plasma, there are no 

molecules or atoms, only nuclei and free electrons 

(and other leptons/baryons). The atoms have been 

ionised, their electrons are stripped from the 

nucleus, and so these more basic particles make up 

the ionised gas. When the particles within the gas  
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react among themselves the matter is known as a 

‘real’ gas. The main forces in this gas are those 

discussed previously, the electrostatic forces and, 

occasionally when particles are close enough, the 

strong nuclear force. This is worth noting, as when 

the reactions are detailed below I will use the 

chemical symbols for elements to denote the 

nuclei, for example 4He means the nucleus of the 
4He atom, an alpha particle. I will also use the letter 

D to denote a deuterium nucleus, this is also known 

as ‘heavy hydrogen’, and is an isotope of hydrogen 

with one neutron and one proton.  
 

Proton-Proton Chain Reactions 
 

In the main sequence, the vast majority of fusion 

ultimately converts Hydrogen into Helium. Primarily 

this is performed through the four proton-proton 

(PP) chain reactions. These are the main pathways 

by which fusion occurs in the main sequence of 

stellar evolution. The simplest reaction is H + H  D 

+ e+ + . This is an exothermic reaction due to the 

binding energy of the deuterium nucleus being 

lower than that of the total binding energy of the 

protons. This reaction is followed by D + H  3He + . 

Subsequently this reaction occurs: 23He  4He + 2H. 

This process is known as the proton-proton chain. 

Bethe then goes on to show some of the 

subsequent burning stages: 4He + 3He  7Be + . This 

reaction competes with the previous reaction at 

very high temperatures. The 7Be may then undergo 

further reactions starting with electron or proton 

capture: 7Be + e-  7Li + , 7Be + H  8B + , 8B  

24He + e+ + . To summarise, the PP chains are as 

follows:  

1. H + H  D + e+ +  this first reaction has no 

resonance so the rate increases smoothly 

with increasing temperature. This is the 

main rate determining step, the rate of this 

reaction is the limiting factor on the overall 

rate of hydrogen burning in the main 

sequence. 

2. D + H  3He +   

 

These two reactions occur first, though the second 

occurs less frequently due to the lower 

concentration of D in the stellar plasma.  

 

PPI 

23He  4He + 2H (Figure 7) or 3He + D → 4He + H, 

though the second reaction is rare since the D 

concentration is very low.  

PPII 

 4He + 3He  7Be +    PPIII 
7Be + e-  7Li +   or  7Be + H  8B +  
7Li + H  24He    8B  8Be + e+ +  

     8Be   24He 

PPIV 
3He + H 4He + e+ + , this reaction competes with 

the 3He + D reaction in the PPII chain, making the 

latter even less likely to occur.  

 
 

Figure 7- The PPI chain 

 

Once 8B decays into 8Be the latter then decays 

back into 24He because it is so unstable. This was 

one of the key reactions that made it so difficult to 

calculate the mechanisms by which 12C was 

formed, as 5Li and 8Be nuclei are very unstable and 

so have very short lifetimes, and typically decay 

into smaller nuclei too quickly to undergo further 

fusion reactions. These reactions formed a 

bottleneck, and posed a huge obstacle to carbon 

formation. This problem was subsequently solved by 

Fred Hoyle, who predicted the energy resonance 

of carbon produced. I will explore this area of 

history later.  
 

Carbon-Nitrogen-Oxygen Cycle 
 

Hans Bethe calculated in 1938 that the energy 

produced by the Sun could be explained by the 

Carbon-Nitrogen-Oxygen (CNO) (Figure 8) cycle as 

follows: 

 
12C + H  13N +  
13N  13C + e+ +  
13C + H  14N +  
14N + H  15O +  
15O  15N + e+ +  
15N + H  12C + 4He 

 
15N + H  16O +  
16O + H  17F +    
17F  17O + e+ +  
17O + H  14N + 4He 

 

The end result is 12C + 4H  12C + 4He + 2e+ + 2 

ON Cycle 
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Figure 8 - A visual representation of the CNO cycle 
 

The CNO cycle is a process where Carbon-12 is 

used as a catalyst to form 4He from H. Since the 12C 

is replenished at the end of the sequence of 

reactions it is not actually used up, rather it acts as 

a vehicle for the production of He by capturing and 

releasing nucleons as the reaction requires. This 

may only occur in stars with sufficient heavy 

element quantities in their structure already. Those 

stars with almost entirely H and He do not have this 

cycle. I shall explain how the carbon forms in the 

first place later.  
 

This is the main form of energy in stars more massive 

than our Sun, with a mass M > 1.5 M⊙. The Sun, with 

a central temperature of 15.6 million degrees 

Kelvin, (Tc6 = 15.6) burns hydrogen mostly by the PP 

chains. A slightly more massive star (with central 

temperature Tc6 ≥ 20) burns H by also the CNO 

cycle. The very first stars (usually called populations 

II and III) in the earliest galaxies likely only contained 

hydrogen and helium because only these elements 

formed in the Big Bang. Only after the first stars had 

created the heavier elements could the CNO cycle 

be used as a form of energy production. In the stars 

large enough to host the CNO cycle it forms the 

primary mechanism for 4He production during 

hydrogen burning. The above discussion of CNO 

cycle is relevant for typical temperatures T6 ≥ 20. 
 

Hydrogen burning is greatly affected by the mass 

of a star, as mass directly correlates with the 

temperature in the core burning regions. This is 

shown in the Hertzsprung – Russell diagram (Figure 

9), which shows the categorisation of the main 

evolutionary stages in a star’s life. The main 

diagonal band shows the main sequence group of 

stars (including our Sun) varying with luminosity and 

temperature. As can be seen from the diagonal 

lines across the graph, mass tends to roughly 

increase with temperature, and indeed it is the 

main determining factor.  
 

 

 

 

 

 

 
 

 

Figure 9 -  The Hertzsprung – Russel Diagram plotting 

luminosity against surface temperature. The 

diagonal lines indicate the rough sizes of the stars. 

A higher mass star varies in several key ways to a 

solar mass star in the proton-proton chain reactions. 

Firstly, the more massive the star, the shorter its 

lifetime in the main sequence and so the quicker it 

burns hydrogen. It may be helpful to pass on an 

analogy to explain this: imagine the wealthy 

gambler compared with the poor gambler. The 

one with the most money may make bigger plays, 

ultimately losing more money in a given time by 

playing hard and fast, while the poor gambler plays 

conservatively and gradually chips away at his 

money.  

 

In physics terms, the main reason that the star with 

more mass (and therefore more fuel) burns the 

fastest (100s of millions of years as opposed to 

billions and trillions) is that because the temperature 

and pressure is greater, the likelihood of nuclear 

particles having the energy and proximity to 

overcome the coulomb barrier and fuse is greater, 

so more fusion occurs in a given time. This is the 

main way in which mass influences the hydrogen 

burning stage, by determining the rate of the entire 

fusion process.  
 

As mass affects temperature, it also affects the 

degree to which the CNO cycle or the PP chains 

produce the most energy in hydrogen burning 

(Figure 10). By cross referencing figures 9 and 10 we 

can see that the more massive the star, the more 

influence the CNO cycle has on energy 

production.  
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Figure 10 - The CNO cycle overtakes the PP chains 

as the main means of hydrogen burning as the core 

temperature increases 

A hot CNO cycle can occur in extreme 

environments such as the surface of neutron stars in 

an eclipsing binary system. This forms the basis of 

the ‘rapid proton-process’ (rp-process), where 

usually unstable nuclei are reacted with protons at 

temperatures of billions of degrees Kelvin to form 

new and heavier elements. In fact, the rate of the 

proton capture is so fast that the overall rate of the 

reaction mechanism is determined by the beta-

decay of isotopes like 14O and 15O. Furthermore, the 

rate of reaction is limited by the increasingly large 

Coulomb barriers of the larger and more positively 

charge nuclei created as the cycle proceeds. 

 

The main sequence mass of star is a starting feature 

of its development. However, when we consider 

the total evolution of a star we include the birth 

stages of protostars in the interstellar medium. 

Therefore, the accumulation of hydrogen gas to 

create a main sequence star may be considered 

part of its evolution, and so we can say that the 

effects of mass on nucleosynthesis are an example 

of how stellar evolution influences nucleosynthesis. 

Hydrogen burning thus functions as a perfect 

illustration of how nucleosynthesis can be dictated 

by evolution. In fact, since hydrogen burning in the 

main sequence comprises the largest portion of a 

star’s lifetime, it can be said that the early evolution 

of a star (determining its mass and subsequently 

temperature) greatly influences the major burning 

stage of a star’s life. Indeed, as we shall discover, 

hydrogen burning is common in stars of all masses, 

whereas not all other burning stages are. Hence the 

fact that stellar evolution affects this universal 

mechanism so greatly shows the influence of 

evolution on nucleosynthesis.  
 

Post- Main Sequence Nucleosynthesis 

of Sun-like Stars 
 

At the end of the main sequence, a star like the Sun 

has exhausted the supply of Hydrogen at its core. 

Without the outward pressure of radiation from the 

nuclear reactions within, a star can no longer resist 

its own gravity and it begins to collapse. As the 

gravitational potential energy of the matter falling 

towards the centre of the star is converted into 

kinetic energy the density and temperature of the 

star increases and Helium burning begins.  
 

Helium Burning and Triple- Process 
 

The outer shell of the star also increases in 

temperature, and it begins to burn Hydrogen as it 

drifts outwards from the core of the star. A red giant 

star then forms. The energy now being released in 

the core halts the star’s collapse for a short time. 

Now we come to the problem of carbon 

production. Fred Hoyle devised a series of reactions 

for massive stars in through which hydrogen would 

be converted into every other element. Yet he 

could not see a way for carbon to form from helium. 

This was a grave problem, and one encountered by 

Gamow and his colleagues years earlier in their Big 

Bang nucleosynthesis attempts. Carbon had to 

form somehow, since we, and every other form of 

life, consist of it.  
 

The problem was two-fold. Firstly, any reaction 

between He and H seemed to form an unstable 

nucleus (H + 4He  5Li, 24He  8Be). There seemed 

to be no reliable path to turn helium into heavier 

elements, especially up to carbon. The reactions 

after carbon fell neatly into place, only this gap 

remained. It is possible that the reaction 34He  12C 

could occur. However, this possibility is miniscule to 

the point of negligibility due to the sheer 

unlikelihood of three nuclear particles 

simultaneously colliding and overcoming the 

coulomb barrier. Instead, a two-part reaction can 

occur (Figure 9): 24He  8Be, 8Be + 4He  12C). Thus 

the triple alpha reaction begins with the formation 

of 8Be that has a lifetime of only 10−16 s. It was 

conceivable that Be might last long enough to fuse 

with another He nucleus as in red giant conditions 

an equilibrium ratio of Be' to He' nuclei equal to        

10-9 is established, i.e. for every Be nucleus there are 

one billion He nuclei. The second problem with the 

theory then emerged, there is a mass difference 

between 8Be + 4He and the 12C formed, thus the 

excess mass of the separate particles had to be 

released as radiation when they fused. This takes 

time however, and time is limited for a Be nucleus. 

Hence this reaction mechanism seemed to be so 

unlikely that it could not account for the high 

observed abundances of Carbon we see.  

 

 
 

Figure 11 - The Triple-alpha process 
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Fred Hoyle (Figure 12) made the leap of 

imagination to conclude that there ought to be a 

slightly excited state of carbon-12 with mass equal 

to that of He and Be combined, and therefore a 

slightly higher energy than ordinary carbon. He 

began with the fact that he existed, and he was 

made of carbon, therefore carbon existed, 

therefore carbon must have a mechanism by 

which it is created. Since the only way this seemed 

possible was through the above reaction, an 

excited state of carbon must therefore exist. Hoyle 

had used the anthropic principle – that the laws of 

the Universe must be such that we can exist, since 

we are here to observe them. The excited carbon 

had 7.65 MeV more energy than a normal nucleus.  

 

 
 

Figure 12 - Fred Hoyle 

 

When he visited Caltech, Hoyle strode into the lab 

of Willy Fowler, an esteemed experimental nuclear 

physicist, and told him about the excited carbon 

state. Fowler was initially dismissive of Hoyle, saying 

‘here was this funny little man who thought we 

should stop all the important work we were 

doing…’. Hoyle convinced Fowler eventually by 

arguing that if the state was found Fowler would be 

rewarded with having made one of the greatest 

discoveries of physics. Fowler worked for ten days 

on analysing carbon, and he found the 7.65 MeV 

state just as Hoyle predicted. Hoyle had thus 

proved that carbon could be formed by the 

reaction of Be and He, and so the link to the 

production of all the heavier elements was finally 

formed. At a core temperature of around 108 K, in 

billions of stars over billions of years enough carbon-

12 could form to match what we see today.  
 

Hoyle had shown that the triple alpha process 

proceeded by a resonance. This means that the 

product nucleus can exist in energy states that 

happen to coincide with the peak reaction 

windows (e.g. the Gamow window). This means 

that at these points where more particles have the 

capability to fuse, they can readily form a nucleus 

at this particular energy level. Essentially, the 

resulting energy of the carbon nucleus formed 

coincides with a maximum of energy of the 

constituent nuclei. This vastly speeds up the 

process, as if such resonances didn’t exist one 

would have to rely on the fusion of two nuclei in 

energy regions where they were less likely to be 

able to react (such as at a lower temperature).  
 

Further  Capture Processes 
 

12C can then capture other alpha particles to form 

heavier elements in successive reactions such as 
12C + 4He  16O + . The O and C burning reactions 

and the conversion of He into C and O take place 

in similar stellar core temperature and density 

conditions. Thus the primary remains of a red giant 

star are C and O, which explains their high 

abundance and ratio of C/O = 0.6. For 

temperatures up to about T9 ∼ 2, there is no level 

available in 16O to foster a resonant reaction 

behaviour.  
 

This is fortunate, since if such a resonance did exist 

then the conversion 12C  16O would occur so 

efficiently that all the C would be consumed and 

we wouldn’t exist. Once again, a fuel is exhausted 

as further alpha capture processes occur and use 

up He in the production of 20Ne and 24Mg at the 

core of the star. The core starts to collapse once 

again, and the shell, now full of He, begins to burn 

its new fuel as it drifts outwards. Thus a new core of 

carbon, oxygen and neon now sits at the red 

giant’s centre. Two further reactions then occur: 
20Ne +   16O + 4He and 20Ne + 4He  24Mg + . 

When the terms of each reaction cancel, the 

overall result becomes 220Ne  24Mg + 16O, and this 

reaction releases 4.56 MeV. Some of the alpha 

particles produced in the first reaction react with 
12C to form 16O. In the same manner further alpha 

capture causes the production of 28Si, 32S, 36A and 
40Ca.  
 

The abundances of these elements decreases as 

atomic weight increases, as one might expect from 

the reaction process as the Coulomb barrier 

strength rises with nuclear size. This all occurs at a 

temperature of the order of billions of degrees. The 

whole process appears to halt at 40Ca, as the 

reaction 40Ca + 4He  44Ti +  occurs, but this Ti has 

a rate of electron capture of 1000 years, and the 

following reactions occur: 44Ti + e-  44Sc21 + +, 
44Sc21  e+ + + + 44Ca20. These take 1000 years and 

3.9 hours respectively. 44Ca and 48Ti have roughly 

equal abundances. This indicates that the alpha 

capture lifetime of 44Ti exceeds 1000 years, since 44Ti 

+ 4He  48Cr +  and 48Cr subsequently decays into 
48V and then 48Ti. Since the unused 44Ti would decay 

into 44Ca, we would therefore expect 44Ca to be far 
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more abundant than 48Ti. In truth they are not only 

fairly similar in abundance, but 48Ti is slightly 

favoured at a 2:1 ratio. 
 

Carbon Burning 
 

The red giant star now exists in a state of slow death, 

as the He exhausted mostly carbon core collapses 

once more, and the temperature rises to the point 

where carbon nuclei fuse. The two most likely 

reactions are: 212C  20Ne + 4He or 23Na + H with 

equal probability. Other reactions are possible 

(Table 1), producing 23Mg, though this requires 

neutron emission, which at the initial carbon 

burning temperatures of ∼ 5×108K is very rare. Al 

and Si can also be formed in very small quantities. 
  
Table 1: The possible reactions from carbon nuclei 
 

Products Q/MeV 
24Mg +  13.930 
23Na + H 2.238 
20Ne + 4He 4.616 
23Mg +  -2.605 
16O + 24He -0.114 

 

The electromagnetic channel producing 24Mg +  is 

also rare in comparison to the two particle 

channels. Hence the net effect of all these 

reactions is that energy is released, thus resisting the 

core collapse for a short time as radiation pressure 

counteracts the weight of the star.  
 

 

Neon Burning 
 

When the carbon supply is exhausted, the star’s 

core collapses once again and the temperature 

reaches the billions. Now Neon starts to burn by the 

photodisintegration reaction 20Ne + γ  16O + 4He. 

Nucleons in a nucleus are bound with typical 

binding energy of several to 8 MeV. One would 

require an energetic γ-ray photon to photo-eject a 

nucleon. Two nucleon ejections would require 

more energy. Alpha particles are however released 

at approximately the same energy as a nucleon 

due to the low separation energy of an alpha 

particle in the nucleus; hence either single nucleon 

or alpha separation is most likely to occur from 

photodisintegration.  
 

At T9 ≥ 1, the photodisintegration is dominated by 

the 5.63 MeV level in 20Ne. At approximately T9 ∼ 1.5, 

the photo-dissociation rate becomes greater than 

the rate for alpha capture on 16O to produce 20Ne 

(i.e. the reverse reaction, 16O + 4He  20Ne +  ), thus 

leading to the net dissociation of 20Ne. The released 
4He reacts with the unspent 20Ne and leads to: 4He 

+ 20Ne  24Mg + γ. Thus the net result of the photo-

dissociation of two 20Ne nuclei is: 220Ne  16O + 24Mg 

with a net Q-value of 4.58 MeV. The brief neon 

burning phase concludes at T9 ∼ 1. Since the 20Ne is 

almost totally destroyed in this process at T9 ≥ 1, the 

neon that we see must have been ejected from the 

core before it reaches this temperature. Therefore, 

the carbon burning remains must be ejected when 

neon is produced. It is thought that the carbon 

burning may occur in shells away from the core at 

later stages in the star’s life, and so some of the 

neon produced can escape. This likely works in a 

similar manner to the shells that enact the previous 

burning stage of the core, such as the shell of 

hydrogen burning when the core is burning helium.  
 

A Digression on RGB and AGB stars 
 

During this stage of a star’s evolution, the outer 

onion-like layers of the dying star expand and drift 

away from the core. The very biggest stars are part 

of the red or asymptotic giant branch. One of the 

very largest stars, VY Canis Majoris (Figure 13), is a 

red hypergiant star that, if it were placed in our solar 

system where the sun is, would engulf Jupiter. It’s 

also exceptionally sparse, with average density 

hundreds of thousands of times less than that of 

water at atmospheric pressure on Earth. This 

illustrates the extreme nature of red giant 

expansion. Our own sun will engulf Earth when it 

swells up as a red giant. As these layers drift away, 

they form the misleadingly named planetary 

nebula (Figure 14).   

 

 
 

 

 

Figure 13 -  VY Canis Majoris compared with the Sun 

on the left and seen through a telescope on the 

right 
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Figure 14 - The Eskimo Nebula, a planetary nebula 

These clouds appeared spherical to William 

Herschel through his telescope, so he thought they 

resembled planets and so his name for them stuck 

with us. They in fact have very little to do with 

planets beyond the fact that planets will eventually 

form from the ashes of the exploded star once a 

new star has been born. This is how later generation 

stars (like our Sun) form with heavier elements 

already inside, thus freeing up the CNO cycle and 

other mechanisms in fusion. Thus we can see that 

the generation (usually called population) of a star 

greatly influences its fusion mechanisms.  

 

There are three populations of stars, numbered I, II 

and III. These classifications are based on the metal 

content of stars, decreasing as the populations 

number increases. Following on from the previous 

argument, it is clear that the oldest stars, those that 

formed first, will have the lowest metal content. 

Population I stars are those like our Sun, mostly 

found in the outer spiral arms of the Milky Way, 

having formed from the ashes of previous stars. 

Populations II stars are mostly found in globular 

clusters around the galactic halo, and as such they 

are relatively isolated and old, so they have less 

metal than Population I stars.  

 

Population III stars are where the water muddies 

slightly. They were added to the menagerie 

decades after the original classification of 

Populations I and II and are something of an 

enigma. The first issue comes with whether they 

even exist, as they must be distinguished from the 

most massive population II stars, which would be 

some of the first metal producers like population III. 

There is also some debate about whether 

population III stars necessarily are pre-galactic 

formation or not. As it stands it appears that the 

answer is no. For our purposes this is fairly 

inconsequential, as it is still the case that these stars, 

and indeed the massive population II stars, if they 

are distinct, are the producers of the first metals and 

heavy elements.  

 

To summarise, a star’s population dictates its 

starting metal (and non H or He) content, and this 

in turn affects many key burning stages, principally 

the CNO cycle as it requires the existence of 

elements that aren’t formed until later in the star’s 

life. Stages such as the triple alpha process will 

largely be unaffected by these conditions outside 

the altercation of equilibria, as these processes 

form their own heavy elements. As population 

generally denotes age, we can say that the age of 

a star has huge impact on from what materials the 

star forms. As this is part of stellar evolution, this is 

another example of how the evolution of a star 

influences nucleosynthesis.  
 

Oxygen Burning 
 

At the end of the neon burning the core is left with 

a mixture of 4He, 16O and 24Mg. After this another 

core contraction phase ensues and the core heats 

up, until at T9 ∼ 2, 16O begins to react with itself 

(Table 2).  

 

Table 2: The reactions from oxygen nuclei 

 

Reaction Channel Q/ MeV 

216O  32S +  16.539 

216O  31P + H 7.676 

216O  31S +  1.459 

216O  28Si + 4He 9.593 

216O  24Mg + 24He -0.393 

 

Reactions between carbon and oxygen are not 

important, as at carbon burning temperatures the 

average energy of a particle is not large enough to 

penetrate the coulomb barrier. At the temperature 

where carbon + oxygen reactions are possible most 

of the carbon is already gone. The reaction 

producing Si occurs about 45% of the time. The 

oxygen burning phase also produces Ar, Ca and 

trace amounts of Cl, K, etc up to Sc. 
 

Silicon Burning 
 

At T9  3 and in the cores of stars nearing 11 solar 

masses the silicon burning phase begins. Rather 

than a similar reaction path to the past stages 

occurring between atoms of the same type, such 

as Mg + Mg, instead photodisintegration is the 

driving factor. The coulomb barrier for large atoms 

like Mg is simply so great that such a reaction does 

not occur in the tame 3billion K temperatures in the 

star. The same reasons prevent the direct fusion of 

two Si nuclei. 
 

The rate of photodisintegration is given by the 

equation: λ  e-Q/kT  where Q is the binding energy 

of the nucleus. From this one can see that as the 

binding energy increases, the rate of 

photodisintegration decreases exponentially. 

Hence the smaller nuclei (up to the Iron group) are 

the ones that are most subjected to 

photodisintegration. Equilibrium is almost 

established between the rates of ejection of 

particles (, p, n) from loosely bound nuclei and the 

rate of their capture by other nuclei from which 

they will again be ejected. However, inevitably 
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some particles will be captured by nuclei in which 

they are more tightly bound than before, and so 

they will not be ejected. The net effect of this is 

known as photodisintegration rearrangement 

whereby as the temperature rises nucleons tend to 

find themselves in more tightly bound states, i.e. in 

larger nuclei.  

 

One might wonder then why this stage is called 

‘Silicon’ burning. It is because the Si nucleus offers 

the greatest resistance to photodisintegration of all 

intermediate mass elements. So Si remains and is 

accumulated in the process over time. As this 

process is acted out, the mass of the nuclei tends 

towards that of the iron group nuclei, and it stops 

there for now as Iron has the highest binding energy 

per nucleon and thus is the hardest nucleus to 

disintegrate, and due to its high charge it is hard to 

add protons to the nucleus. 
 

These successive stages of core collapse pose an 

interesting problem. They show both that the 

evolution of a star, its collapse at the end of the 

main sequence, stimulates the later burning stages, 

but also that these burning stages influence 

evolution by resisting core collapse and creating 

shells in the stellar interior. These later burning stages 

can provide evidence of the opposite of my titular 

question. They can be interpreted to show that in 

fact the nuclear reactions are the driving force 

behind the life of a star. This is something of a 

chicken-and-egg scenario, do the nuclear 

reactions influence the evolution in this case or vice 

versa? I would argue that stellar evolution still has 

the greatest influence in this situation, though it is 

clear that there is a feedback loop where 

nucleosynthesis causes some of the later core 

collapse stages. 
 

The main sequence mass of the star determines 

exactly how far the subsequent burning stages 

proceed, as does the initial chemical composition 

of the star. Both of these features are part of a star’s 

evolution, so therefore the evolution has the 

overarching effect on the future of the star’s life.  

The earlier evolution determines if the star has the 

mass and elements to allow it to undergo burning 

up to silicon and beyond. Then, in each contraction 

phase when the new nuclear fuel is used, further 

stellar evolution occurs and the star collapses to 

some degree. In this way the nucleosynthesis 

causes evolution, but then that evolution causes 

the subsequent stages of nucleosynthesis. In short, 

every stage of nucleosynthesis is preceded by 

some form of stellar evolution, and causes another. 

Therefore, I take these stages as further evidence 

that stellar evolution greatly influences 

nucleosynthesis, and not evidence to the contrary.  
 

 

 
T 

The e Process 
 

In the silicon burning stage a quasiequilibrium is 

reached between the rates of the nuclear 

reactions with a slight tendency towards the 

production of higher mass nuclei. However, as most 

of the reverse reactions (e.g. the inverse of neutron 

decay: n → ν + p + e-, ν + p + e- → n) involve the 

capture of a neutrino they cannot actually occur in 

equilibrium with the forward reactions.  
 

This is because neutrinos react incredibly weakly 

with ordinary matter and nucleons. They are 

leptons, a particle not made from fundamental 

quarks like hadrons (e.g. neutrons and protons) and 

they have no charge, so they do not interact with 

the electromagnetic or the strong nuclear force, 

only gravity (weakly) and the weak nuclear force. 

Neutrinos come in three flavours, electron, muon 

and tau. In this instance it suffices only to consider 

electron neutrinos as muon and tau particles have 

such high threshold temperatures and short 

lifetimes that they cannot be created in the 

mundane environment of an exploding star. Since 

neutrinos do not interact with the strong nuclear 

force they are almost never recaptured into the 

nuclei or nucleons from which they were ejected. 

Because of this, a true equilibrium cannot be 

established. In fact, neutrinos react so weakly with 

ordinary matter that you are unaware of the millions 

of neutrinos streaming through your body right now.  
 

Nickel and Iron – which is the  

dominant nucleus? 
 

Now we reach a slight issue with our model of 

nucleosynthesis. The most stable nuclei, those with 

the highest binding energies, are not those where 

the number of protons (Z) equals the number of 

neutrons (N), but instead they are those with a 

marginal excess of neutrons of two or four over the 

number of protons. Therefore, the average nuclear 

binding energy (the state to which the equilibrium 

will tend) is increased by those beta decay 

reactions that convert protons into neutrons, that is 

positron beta decay or electron capture. In the 

dense environment of a star, the density of free 

electrons is 100 times greater than it is in a terrestrial 

iron group nucleus. Hence electron capture tends 

to limit the lifetimes of these nuclei and drive them 

towards higher binding energies.  
 

When Z=N as an aggregate average of the nuclear 

soup in the star, it is difficult to determine whether 
54Fe or 56Ni that is the dominant nucleus. This is 

important because the reaction 228Si → 56Ni is 

exothermic by 10.9Mev, and so it can delay the 

collapse of the star’s core temporarily. Conversely 

the 228Si → 54Fe + 2p reaction is endothermic by -

1.3Mev and so will actually slightly accelerate the 

collapse. For an average Z/N value of about 0.97, 

the overall reaction favours Iron due to the slight 

excess of neutrons. The sum reaction is 5428Si → 
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2854Fe with an additional 28 beta decays to 

complete the chain. As Iron has the maximum 

binding energy per nucleus it is also dominant at 

Z/N ≈ 0.9.  
 

Another reason this is an important question is that 

our Solar system has a very high abundance of 56Fe 

compared to its neighbouring atoms. If it is the case 

that the equilibrium during the e process favours 
54Fe over 56Ni, then we can explain with relative 

ease the abundance of Iron in our solar system. Thus 

this high abundance may be taken as evidence 

that Iron is the dominant nucleus, with the added 

need to explain how two neutrons are gained by 

the 54Fe. At T9 = 3.5 the nuclear rearrangement 

reactions discussed previously occur too quickly for 

the average Z/N value to be reduced sufficiently by 

beta decays for 56Fe to be dominant. Instead we 

may have a hybrid model, whereby 28Si forms 56Ni 

which subsequently decays into 56Fe. This seems an 

elegant model, as it does well explain the 56Fe 

abundance.  
 

However, elegance is not the only criterion by 

which we must judge a hypothesis. Instead let us 

look at the statistical dynamics of the situation. We 

can express the Iron/Nickel equilibrium in terms of 

the balance of the reactions 55Co + p ↔ 56Ni + γ and 
54Fe + p ↔ 55Co + γ. If we assume for a moment that 

the average Z=N, this causes Si to be converted into 

Iron group nuclei before the beta decay 

deteriorates the nuclei. In this case only 56Ni, 54Fe 

and 2p are the main constituents of the plasma. We 

can treat the number of protons as being 

approximately twice the number of Fe nuclei. Thus 

we have that (54Fe)3/56Ni ≈ T9
3 x 1067.53-62.09/T

9. In brief 

this indicates that Fe  T and Ni  1/T. This shows 

then that at higher temperatures (4-5 billion K) the 

dominant nucleus is 54Fe + 2p and at lower 

temperatures (3-4 billion K) 56Ni is dominant. 

Accompanying these elements are small amounts 

of 55Co, 55Fe and 58Ni with one, three and two free 

protons each respectively.  
 

 

If we take a different line of argument for this 

situation, where the timeline for nuclear 

rearrangement is so long that beta decays have a 

noticeable effect on nuclear lifetimes, we end up 

with a slightly different model. During 

rearrangement, beta radioactive nuclei like 55Co 

and 56Ni are low in abundance, and have electron 

capture lifetimes up to one minute. Intuitively, the 

rate of rearrangement increase greatly in 

proportion to temperature, so in this situation we 

can only look at low temperatures of 3 or 4 billion K. 

In this case, the average Z/N must be very low in 

order for 54Fe to dominate as there must be an 

average excess of neutrons roughly equal to the 

excess in Fe, of two or four.  
 

 

In this model 54Fe takes over from 56Ni at Z/N = 0.93, 

and then 56Fe takes over at Z/N = 0.87. In contrast 

to the last scenario, the greater number of beta 

decays will reduce the free proton number density 

so that np = 254Fe does not apply. We can also 

approximate that all the neutrons are bound in the 

nuclei so that the total N ≈ 2854Fe + 2854Ni and Z ≈ 

2654Fe + 2854Ni + np. This approximation works only 

on a basis of the stellar plasma being composed of 

just Ni and Fe. Hence this model won’t work in the 

event that unburnt silicon remains in large 

quantities. Therefore, at near complete equilibrium 

this is most valid. If Z=N, then Ni would be the 

favoured nucleus in the equilibrium, and only when 

beta decays had reduced the average Z/N to 0.97 

could the equilibrium shift to favour 54Fe, suggesting 

that when 1.5% of protons have undergone 

positron beta decay the equilibrium will shift as 

described. However, if our condition of having a 

two component gas is not met and there is unburnt 

silicon then this shift in equilibrium will happen at 

higher values of Z/N near to 1.  
 

To conclude, the e process occurs either so rapidly 

that 56Ni is dominant and later decays into 56Fe or it 

occurs slowly enough that beta decays wear down 

Z/N to equal about 0.87 whereby 56Fe is already 

dominant. Then following further partial decay into 
54Fe we can explain the natural abundance of Iron 

in our solar system.  
 

At extremely high temperatures of the order T9 ≈ 7 

the equilibrium shift to an almost unrecognisable 

state of almost entirely 144He particles.  
 

This is another example of nucleosynthesis being 

influenced by stellar evolution. The main factor 

determining the dominant Iron group nucleus is 

temperature, and we have established that this is a 

feature of stellar evolution Therefore, in this case 

again, evolution is the greatest influencing factor 

on the mechanics of nucleosynthesis here.  
 

Dispersal of Elements and The 

Chandrasekhar Limit 
 

Before we delve into the violence and catastrophe 

of supernovas, we must cover the dispersal of 

elements from the stars not large enough to 

explode. Stars are bound by the Chandrasekhar 

limit, a value calculated by the child prodigy 

astrophysicist Subrahmanyan Chandrasekhar, and 

equal to approximately 1.4 solar masses. This is the 

upper limit for the mass of a star for it to have a 

gentle death and stay as a white dwarf star (Figure 

15). If a star (such as our own Sun) has a mass below 

this limit, then at the end of its main sequence its 

core will simply slowly burn until it fades entirely. The 

outer layers of the star slowly drift outwards and 

form the planetary nebulae discovered previously, 

and no heavier elements are synthesised. The core 

of such a star is supported by electron degeneracy.  

 

This is a phenomenon that results from the Pauli 

exclusion principle applied to a Fermi Gas. This is a 

quantum mechanical law that forbids particles 

known as Fermions from occupying the same exact 
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states as each other at the same time. This leads to 

electron degeneracy, where the electrons 

liberated from their respective nuclei in the 

compressed core of the dying star are forced into 

occupying usually unstable energy states. Some 

are forced into higher energy levels than others so 

that their quantum numbers will not all be equal. As 

the core of the star compresses, more and more 

electrons occupy these higher states, and so they 

travel at greater velocities. At densities of the order 

106 kg/m3 (1000 times the density of water) this 

produces electron degeneracy pressure as a result 

of the immense velocities achieved by the high 

energy electrons. This pressure outwards balances 

the inwards force of the star’s own weight under its 

gravity. And so, like with the successive burning 

stages of its old age, a small star’s core dies in this 

final compressed state, an incredibly dense ball of 

heavy elements slowly burning out. This is what will 

happen to our Sun in four or five billion years, and 

the same fate will befall all red dwarf stars so that in 

a distant future of 100 trillion years from now, when 

the last red dwarves die, they will begin this final 

collapse and the sky will finally go dark.  

 

 
 

Figure 15 - The hypergiant Sirius and its companion 

white dwarf star 
 

One might wonder why there is a limit on the mass 

of a star that can form a white dwarf of 1.4 solar 

masses. The answer lies with Einstein’s theory of 

relativity. Chandrasekhar used the relativistic fact of 

there being a cosmic speed limit at the speed of 

light of about 3x108 m/s to show that there was 

necessarily a limit on how fast the high energy state 

electrons could travel, and so there was a limit on 

how great the electron degeneracy pressure could 

be. He concluded and proved that the mass at 

which the inwards force of weight would finally 

exceed this restricted electron degenerate force 

was approximately 1.4 solar masses. It is interesting 

to note how momentous Chandrasekhar’s 

discovery was. The astronomer Sir Arthur Eddington 

said that Chandrasekhar’s work “was almost a 

reduction ad absurdum of the relativistic 

degeneracy formula. Various accidents may 

intervene to save a star, but I want more protection 

than that. I think there should be a law of Nature to 

prevent a star from behaving in this absurd way!” 

Fortunately for Chandrasekhar, Eddington was 

wrong, and the former won his Nobel Prize in physics 

for this controversial and stunning work.  
 

We come finally to stars whose mass exceeds the 

Chandrasekhar Limit. These stars cannot simply 

fade into nothing, but instead go out with some of 

the most wonderful bangs in the cosmos: 

supernovas. In fact, supernovas are so astonishingly 

bright that they were held as evidence against the 

theory that other ‘nebulae’ like the Andromeda 

Galaxy were galaxies of their own. The historian of 

astronomy Agnes Mary Clerke wrote in 1893: 

‘however distant the nebulae, the stars were 

equally remote; hence, if the constituent particles 

of the former be Suns, the incomparably vaster orbs 

by which their feeble light was well-nigh obliterated 

must… have been on a scale of magnitude such as 

the imagination recoils from contemplating.’  

 

 
 

Figure 16 - Showing the incredible brightness of a 

supernova in comparison to the entire M82 Galaxy. 

We now know that supernovas are caused by stars 

of colossal size, and they outshine entire galaxies 

(100s of billions worth of stars) at once in a fleeting 

last hurrah.  
 

Supernovas are when all of the remaining high mass 

elements are created, in a very short and violent 

timespan. As there is no coulomb barrier to neutron 

addition, heavy elements are manufactured by the 

previously mentioned rapid and slow processes. In 

supernovas it is the rapid process which is most 

important however, and we shall deal with it most 

here. In the r process, neutron capture occurs faster 

than beta decay and in the slow neutron capture 

is slower than beta decay.  

 

It suffices to say that in the dense core neutrons are 

added to increasingly large nuclei up to the point 

where the mean mass of nuclei in the dwarf star is 

about 70g/mol. This occurs in the core contraction 

phase before and during the great explosion of the 

supernova, as the great pressure and temperatures 

force neutrons into large nuclei which then beta 

decay into more stable elements of higher atomic 

numbers. This occurs along what’s called the valley 

of stability, where essentially the path of 

nucleosynthesis progresses along a select few 
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isotopes that are stable in a zig-zagging manner 

(Figure 15). When neutron addition occurs, this 

forms an unstable isotope with a high N number, a 

neutron decays by beta decay, and the neutron 

forms a proton, hence the nuclei formed has a 

higher Z  

 

 
 

Figure 17 - A Graph showing how the stable nuclei 

result from β+ decay from nuclei nearer the N=Z line. 
 

The degenerate Iron core reaches a mass which 

degeneracy cannot support, the core collapses. 

The core falls into itself at supersonic speed and 

then rebounds in a so called super-elastic collision. 

The shockwaves that result from this bounce 

dissipate through the stellar matter. This causes 

some nuclear fission of larger nuclei to occur. This 

can occur in a number of ways, giving rise to 

several types of supernova.  

 

Type 1A supernova (Figure 18) are perhaps the best 

understood variety. This occurs usually in a binary 

star system, where one star has become a white 

dwarf and draws matter away from its companion. 

The white dwarf slowly accretes matter until it 

reaches the Chandrasekhar mass (think the binary 

system in Arthur C Clarke’s 2001: A Space Odyssey), 

at which point it goes supernova. Type 1A 

supernovae are in fact a great example of 

evolution dictating nucleosynthesis, only if a star’s 

evolution includes the accretion of extra matter 

post-main sequence will it go supernova and 

perform all the heavy element nucleosynthesis that 

will be covered shortly.  
 

 
 

 

Figure 18 - An artist’s impression illustrating how a 

Type 1A supernova occurs. 

 

Ultimately the supernova spreads nuclear material 

throughout the local space of the star in the form of 

a supernova remnant (Figure 19). These 

cataclysmic events provide the metal and heavy 

element building blocks for later population I stars 

to undergo complex fusion chains. This is perhaps 

the greatest way in which stellar evolution can be 

said to influence nucleosynthesis. The mass of a star, 

which we previously established is a feature of its 

evolution, determines whether a star will supernova 

or not. This therefore determines whether the star 

will undergo very high mass fusion through neutron 

addition and beta decay. In this instance, stellar 

evolution is the deciding factor on whether the 

majority of elements beyond approximately A=70 

are synthesised at all. In terms of abundance, this 

does not represent a majority of the matter in the 

wider universe, but in terms of numbers, this is the 

majority of the elements, and their existence is 

purely dependent on stellar evolution.  
 

Conclusion 
 

It is clear from what I have considered that stellar 

evolution hugely affects nucleosynthesis. In every 

stage of a star’s life, its mass and core temperature 

dictate which reactions occur and how the main 

sequence will end. These are both features of a 

star’s early evolution, and therefore stellar evolution 

is the root deciding factor in nucleosynthesis, acting 

through temperature and mass particularly.  

 

In the early stages, evolution determines whether a 

star has the mass to enter the main sequence and 

undergo nuclear fusion. This is only influenced by a 

star’s development as a protostar, how much 

matter it accretes or whether it collides with other 

stars. And this development can only be referred to 

as stellar evolution.  
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Figure 19 -  The Crab Nebula M1, a supernova 

remnant. The colouration represents the variety of 

elements present.  

 

In the main sequence, hydrogen burning occurs in 

all stars. The core temperature of the star dictates 

whether the PP chains or the CNO cycle are the 

dominant mechanism for helium production. Core 

temperature most depends on mass, and the 

presence of heavy elements in carbo, nitrogen and 

oxygen depend on population and age. Mass is a 

direct aspect of stellar evolution as described 

above, and population (and therefore the initial 

chemical composition of the interstellar medium) 

are dependent on the nucleosynthesis of previous 

stars, which in itself relies on the evolution of those 

stars. Thus we can accurately say that the main 

sequence of every star is greatly influenced by 

nucleosynthesis.  
 

In the later stages of a star’s life, from the triple 

alpha process and beyond, there may be room for 

arguing the converse of my title. This is because the 

successive collapses occur when the current 

nuclear fuel runs out, and the radiation energy 

liberated can no longer support the weight of the 

star. The number of these stages and when they 

occur depends on the nucleosynthesis occurring in 

the core. However, I would argue that as these 

mechanisms of nucleosynthesis depend 

fundamentally on the previous evolution of the star, 

that this scenario supports my argument as 

opposed to weakening it.  

 

The nucleosynthesis occurring in say, the carbon 

burning stage, depends on the mass of the star in 

the first place for this to even start. Then, when the 

carbon is exhausted and the star undergoes further 

evolution as the core contracts again, this raises the 

temperature and pressure and causes the neon 

burning stage. Hence there is a continuous loop 

whereby the evolution causes the nucleosynthesis 

which leads to further evolution and so on. I think 

this is most accurately interpreted as favouring 

evolution as the dominant factor in the equation. 

This cycle starts with the evolution, as described 

above in the early and main sequence stages, and 

it ends with evolution when the star fades to a white 

dwarf or explodes dramatically in a supernova. At 

every stage it is the conditions present in the star 

that cause fusion, and these conditions can all be 

linked to a form of the star’s evolution.  
 

Therefore, to answer my titular question, stellar 

evolution affects nucleosynthesis almost totally. It 

dictates the very life cycle of a star, how it is born, 

how it lives, and how it dies. And so through setting 

up these initial conditions that determine what 

nucleosynthesis will occur, a star’s evolution is its 

guiding hand. In fact, the evolution of one star has 

an impact on the nucleosynthesis in other stars, as 

the former leaves the nuclear ashes from which the 

latter is born.  

The stars are the colossal nuclear furnaces in which 

every ingredient of your body was made. If you’re 

of the romantic persuasion, you can certainly say 

we’re made of stardust. Although to be more 

accurate we ought to say we’re nuclear waste. 

 

David Van Egghen,  

Saint Olave’s Grammar School 
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Will time travel ever 

become a practical 

reality? 
 

 
 

One of the most common tropes in science fiction 

storytelling is the time machine, a mystical device 

that grants the operator dominion over time, a 

machine that can move backwards and forwards 

in time with a flick of a switch and a few button 

presses. But could such a machine as this ever be 

built? And if it were built, who should it be used by, 

and would it ever be available for use by 

individuals? These are the questions I am setting out 

to answer in this extended project. 
 

I have chosen this topic for many reasons. I hope to 

study physics or astrophysics at university, and this 

project will stretch my understanding of physics 

beyond the confines of the A-level specification. 

We have not covered relativity or much quantum 

physics, and as I find those areas especially 

interesting I thought this topic would be a good 

way to explore those fields in more depth. I am also 

a fan of science fiction, and the possibility of time 

travel has always excited and puzzled me. The 

question of time travel is also one of the most 

talked-about in astrophysics at the moment. 

Stephen Hawking in particular has been very vocal 

on this subject, so studying it will also allow me a 

glimpse into how the scientific community discusses 

and debates new ideas.  
 

But why would we want to accomplish the feat of 

travelling through time? Well, it would certainly 

open up unprecedented avenues of historical 

study. Imagine being able to walk through the 

streets of Rome at its imperial height, or to visit 

Byzantium or Jerusalem at the time of Christ. Time 

travel would also give us access to some of the 

rarest events of the universe. We could travel back 

to the big bang, or to a supernova we knew had 

happened. In addition, the method by which we 

could travel in time would be very revealing about 

the fundamental nature of our universe. 
 

One of the first things to realise in the discussion of 

practical time travel is that travelling forwards in 

time and travelling backwards are two very 

different concepts. Notwithstanding the fact that 

we are already travelling forwards at a rate of one 

second per second, time travel into the future is 

already a recognised possibility through the 

principle of time dilation. This relies on special 

relativity and Einstein’s idea that in every inertial 

frame the speed of light is a constant. What this 

means in reality is that time goes slower when you 

move faster. This is an observable phenomenon; 

astronauts on the International Space Station have 

compared their precise watches to those on the 

ground before and after a long mission and found 

that they were several seconds behind compared 

to the clocks on the ground. What this means is that 

the faster you go, the slower time passes for you. 

This also works for gravity, the stronger the 

gravitational field you pass through, the slower time 

passes with regard to the rest of the universe.  
 

Travelling backwards in time is a great deal more 

complicated. There are three main theoretical 

ways of achieving backwards time travel: faster-

than-light travel, special spacetime geometries 

and wormholes. According to special relativity, if a 

signal is travelling slower than the speed of light 

then in all frames of reference the time of reception 

lies after the time of transmission. However, if a 

signal is moving faster than light, it follows that in at 

least one frame of reference the signal is received 

before it is sent, creating the impression of travelling 

through time. The special spacetime geometry 

method, briefly, works by producing curves in 

spacetime through which a signal or object could 

be sent back in time. Travelling through a wormhole 

is the third option; hypothetical warped spacetime 

permitted by the Einstein field equations of general 

relativity. The construction of such a wormhole, 

however, is not straightforward as it requires the 

existence of matter with negative energy, so-called 

“exotic matter,” in order to function. 
 

To understand the mechanics of time travel is to 

recognise right from the beginning that space is not 

merely the stage on which the events of the 

universe are played out as Newton thought, but 

that it is its own physical entity, that can be warped 

and changed in mysterious ways, and is linked 

inextricably with time. We live in a relativistic 

universe, with rules that seem counter-intuitive and 

outside our normal experiences. It is exploring this 

universe that will hand us the great technological 

breakthroughs we need to progress as a species. 
 

The Nature of Time 
 

The first question we have to answer in order to 

even begin to think about time travel is this: 
 

What is time? 
 

Is it constant, or can it be changed? Is it the same 

everywhere in the universe? Does it even exist or is 

it just a human invention? In the past century we 

have come further than ever in trying to answer 

these questions, but we still have doubts over the 

very fundamental nature of time. 
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Does time even exist? 
 

Cultural preconceptions have a great effect on 

individuals. In western society, ever since the 

enlightenment, time has been strictly regimented 

into seconds, hours, and days. The advent of 

efficient timekeeping beyond the cycle of day and 

night is only a recent development. Before the 

Enlightenment necessitated precise timekeeping, 

most people lived purely by natural rhythms. The 

idea of the arrow of time, the apparent strictly linear 

passage of time is now, however, all-encompassing 

in the developed world. But is this view of time 

shared by all humans on Earth? 
 

The short answer is “no.” The most obvious example 

are the Aboriginals of Australia, who believe the 

world originated in “dreamtime,” although that 

phrase is somewhat of a misnomer, as 

anthropologists have not been able to find a word 

that approaches “time” in the abstract sense, and 

certainly found no word for “history.” Indeed, these 

people place far more emphasis on events than on 

when they occurred.  
 

Ancient pagans thought of time as far more 

cyclical than we do now, and who can blame 

them? The cycle of the seasons, and of course day 

and night, is all-pervasive, and recently 

cosmologists have returned to the idea of a 

cyclical universe as an explanation for the origins of 

all things, but more on that later.  

It was Isaac Newton who first presented time as 

fixed. He defined it as: 
 

“absolute, true and mathematical time, [which] of 

itself, and from its own nature, flows equably 

without relation to anything external” 

From this, he went on to create his laws of motion 

and gravitation, a colossal advance in humanity’s 

understanding of the universe. Newton’s laws were 

so successful in predicting physical phenomena 

that many assumed that any event in the entire 

universe could be predicted by them, and so time 

in essence becomes meaningless. If all you need to 

understand the universe is a snapshot of the 

present, doesn’t time itself become meaningless? 

This turned out to be a flawed explanation 

however, as Einstein would go on to demonstrate. 
 

Time and the speed of light 
 

By the time Albert Einstein was born in 1879, 

Newtonian time had been the orthodox belief for 

around two hundred years. But Einstein had the 

insight to figure out something was wrong with it. 

Even as a teenager he conducted a striking 

thought experiment into the nature of time. His 

thought experiment ran thus:  
 

Visualise a clock, striking midnight. As soon as the 

second hand moves into position at the 12, imagine 

a beam of light being emitted from the clock face. 

If you were to fly along just in front of that beam of 

light, the clock would always look as though it had 

just struck midnight, as the only light reaching you 

from it would be from that one instant. Time stands 

still at the speed of light. Now imagine all the fields 

around you, the electromagnetic field, and the 

gravitational field ecetera. Because these fields 

propagate at the speed of light they too appear 

stationary. Time appears to not be moving at all. 

But why is this? Why does time stand still at the 

speed of light? The answer comes, eventually,  

in a surprisingly simple formula: 

 

speed =  
distance

time
 

 

I shall go on to consider this in more detail, but first 

it is worth remembering why the speed of light is the 

fastest an object can go in our universe.  As far as 

we know, the speed of light is not like the speed of 

sound, a barrier that can be broken if you throw 

enough energy at it, otherwise, it could be broken 

very easily indeed. 
 

Imagine I am shining a torch at a device that can 

measure the speed of passing objects to 

infinitesimally small detail. If I am standing still, the 

device will measure the light passing at 3x108ms-1, 

the speed of light. However, if I walk towards the 

device at a rate of say 1ms-1, you would expect the 

device to read 3x108+1, right? Wrong. The device 

will still record the speed of light as 3x108ms-1. Even 

if I were to get into a rocket and fly towards you at 

99% of the speed of light, the device would still 

measure the light as travelling at 3x108ms-1. If you 

were to put the detector in a rocket and send it 

flying away from me, the speed of the light would 

still remain constant. How can this be? Well as we 

can see above, speed is a measure of distance per 

unit time, so for speed to remain constant over all 

reference frames, either time or distance must 

somehow be different to different observers. 

Einstein managed to prove that time must slow 

down as relative velocity increased to preserve the 

speed of light, and the implications of that are 

greatly important when it comes to travel into the 

future. 
 

Time does not flow “without relation to anything 

external,” as we have seen it can be warped by 

speed and later, by gravity. 
 

Entropy  
 

Is there any evidence in the universe for an actual 

arrow of time, or is it truly cyclical, like the ancients 

would have us believe? In the 19th century scientists 

discovered the laws of thermodynamics, and 

quickly realized that inherent to them was the 

implication that a closed system (i.e. our universe) 

can only become more chaotic. The chaos of a 

system can be defined by its entropy. A system of 

low entropy has high order (for example, a glass 

resting on a table). A system of high entropy has low 
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order (an example would be that same glass 

smashed on the floor) and, importantly, there is no 

way of going from a state of high entropy to a state 

of low entropy without more energy being 

dissipated than restored in the process. This process 

is random, but as there are more possible states of 

high chaos than low chaos, we can say that 

entropy increases over time. 
 

So is that all time is? Is it purely the progression of 

systems from low to high entropy? Apparently so. As 

we shall later see, time on a submicroscopic or 

quantum level is essentially meaningless, and 

entropy is really the only way of measuring time on 

a macroscopic scale. But that’s not to say that our 

formulae about time are wrong, only that what 

they are measuring is entropy increase, not any 

universal sense of time. 

 

 

Figure 1- Time dilation percentage vs speed as a 

fraction of the speed of light 

Of course this raises questions about how the 

universe started in a state of low entropy, and I 

could write another dissertation’s worth about why 

scientists think it did, but it suffices for this topic just 

to know that the universe started in a state of low 

entropy. 
 

Are the rules of time always obeyed?  
 

As we have seen, time works on a macroscopic 

level, but what about on a submicroscopic level? 

And what is the implication of quantum physics on 

the study of time and time travel? 
 

Intriguingly, quantum particles such as photons, 

may appear to violate causality, the principle that 

every event has a cause, and that the cause 

always comes before the event. There are 

experiments that can be done with a piece of 

equipment called a quantum eraser that appear 

to show that photons have an uncanny knowledge 

of the future. 

 

The experiment begins with Young’s Double-Slit 

experiment, in which a beam of light is fired towards 

a screen through two slits. The pattern produced on 

the screen is called an interference pattern, and is 

caused by the light interfering with itself. 

 

 
 

Figure 2- Young's Double Slit Experiment 
 

The light here behaves as a wave. However, if you 

were to cover one of the slits the light acts as a 

beam of particles instead of producing a 

diffraction pattern like we logically expect it should. 

The photons appear to know when they are being 

observed and adjust accordingly. Light acts as 

both a particle and a wave, but never at the same 

time. 
 

The implications for time follow on from there. A 

more sophisticated version of this experiment was 

carried out by scientists in California in 1999, where 

the apparatus made it possible for scientists to 

decide whether or not to measure light as a wave 

or particle after the event itself. Astonishingly, the 

decision scientists made appeared to directly 

impact events in the past, as light behaves as both 

a particle and a wave, but whenever scientists 

chose to observe it as one or the other, the light 

made the path through the apparatus that could 

only have been made if it was the observed 

phenomenon.  
 

But does this experiment violate causality? 

The short answer is; nobody knows for sure. The 

current consensus is that the apparent 

retrocausality can be explained by the fact that 

the observer (the scientists who carried out the 

experiment) is only looking at a small subset of 

photons, and the switch between particle and 

wave only happens once the researcher has 

information available to them. 
 

There is still a great amount of confusion over what 

time itself actually is, but I have not encountered 

anything in my research that completely 

invalidates the accepted formulae about time and 

specifically Einstein’s ideas about time. As such, I will 

deal with physical, measurable time as if it is real, or 
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else the whole of science as we know it would 

collapse. 
 

Time travel into the future 
 

This is the relatively easy part of my discussion. Time 

travel into the future is not science fiction, but 

science fact. Time distortion caused by high relative 

velocity and high gravity is proven to happen. 

That’s not to say that the challenges are light, but in 

theory time travel to the future is perfectly possible. 
 

Time distortion caused by high velocity 
 

For an explanation, we return to Einstein, and his 

two postulates. They are: 
 

1. The laws of physics should look the same to 

every observer in uniform motion 

2. The velocity of light through empty space 

should be the same as witnessed by every 

observer in uniform motion 
 

Now, the only way that the second postulate can 

make sense, as we have seen, is that time moves at 

different rates for those moving at different speeds 

relative to each other. This can also be seen in 

figure 3 below: 

 

  Figure 3 - time dilation with increased velocity 
 

Imagine a beam of light reflecting off of two mirrors 

positioned above and below each other, and 

imagine a clock ticks every time the laser strikes a 

mirror. When the mirrors are stationary, the light 

beam travels in a straight line. If you were to remain 

stationary but the mirrors moved to the right, the 

light would appear to travel in a diagonal, and the 

clock, from your perspective, would tick at a slightly 

slower rate.  This, in essence, is how time slows as 

velocity increases. If there was a person travelling 

with the mirrors and the laser, you could also use his 

heartbeat as a clock, and you would find that 

would slow as well. If it didn’t, the person would 

know that he was in motion and would therefore 

violate Einstein’s first postulate. 
 

But has this phenomenon actually been 

documented in real life? As odd as it sounds, the 

answer is yes, quite extensively.  One such example 

is the humble muon. This is an elementary particle 

created when cosmic radiation strikes the nuclei of 

atoms in the upper atmosphere. They are easily 

detectable, just leave a Geiger counter on by itself, 

and listen to the clicks it produces. A great deal of 

that background radiation is caused by muons. 

However, according to Newton’s ideas of time, we 

should never be able to detect them on the Earth’s 

surface. The muon is inherently unstable; indeed, 

they decay in around two microseconds. This is 

simply not enough time to get from the outer 

atmosphere to the Earth’s surface so we can 

detect them, even at the very high speeds at which 

they travel. So how can we detect them? The 

answer is that because muons move at a speed 

that is a high fraction of the speed of light; time for 

them goes slower than it does for us, from our frame 

of reference. As such, a few microseconds in the 

frame of reference of a muon is much longer in our 

frame of reference. 
 

Another, slightly more concrete proof was carried 

out in 1971 by J. C. Hafele and Richard Keating, the 

former of Washington University in St. Louis. They 

borrowed four caesium-beam atomic clocks from 

the U.S. Naval Observatory, put them on airplanes 

travelling round the world, first east, then west, and 

flew them around the world. To no-one’s surprise, 

the clocks travelling westward, in line with the 

Earth’s rotation, were 59 nanoseconds slow, and 

those travelling east were 273 nanoseconds fast. 
 

As such, the only thing required to travel into the 

future is velocity, but this requires a great deal of 

energy. To slow your clocks to even 60% of their 

normal speed requires a velocity of 240,000 kms-1, 

or 80 percent of the speed of light. The fuel 

requirements to get to that speed would be 

monumental. For a truer approximation of time 

travel as seen in popular fiction, we would need 

clocks to be slowed to run approximately a 

thousand times slower than back on Earth. That 

way, around three years of time would pass by in a 

day. The speed required for that is 299999.85 kms-1. 

Now this is within the realms of possibility; protons 

have been observed in space travelling much 

faster. However, it would be a monumental 

engineering challenge. If a craft was to be carrying 

humans its acceleration would have to be limited 

as well to around 9.81ms-2 , or the strength of the 

Earth’s gravity, to avoid untoward health effects.  
 

Time distortion caused by gravitational 

fields 
 

Another of Einstein’s discoveries was that velocity is 

not the only factor that distorts time. Gravitational 
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fields also have that effect. If you were to construct 

a huge gravity well, made up of an amount of 

matter equivalent to the mass of Jupiter, and sit 

inside it, time would travel at a slower rate for you 

compared to someone sitting outside of the gravity 

well. 
 

So how does this work? Again, this starts with 

Einstein, who demonstrated in 1905 that photons 

(particles of light) have energies that are inversely 

proportional to their wavelength. So how is this 

relevant?  You have to picture gravitational fields 

as gravity wells, deep trenches that require a lot of 

energy to be expended in order to escape from 

them. If you were sitting at the bottom of a gravity 

well, photons travelling away from you upwards 

and outwards would lose a lot of energy just 

escaping the force of gravity holding them 

backwards. As the photon’s energy decreases, its 

wavelength increases, therefore to an observer 

outside the gravity well events happening inside 

the gravity well would appear to be slowing down, 

as the light from inside the well passes them more 

slowly than it would have done inside the gravity 

well.  
 

This works the other way around as well. Particles of 

light entering the gravity well from outside gain 

gravitational potential energy which is then 

transferred to kinetic energy. But as the photons 

gain energy, as we have seen, their wavelength 

becomes much shorter and so from inside the 

gravity well the outside world seems to go by an 

increased speed. As such, the person inside the well 

travels into the future. 
 

Gravity wells can be thought of as the warping of 

spacetime by objects with high mass. Spacetime is 

a mathematical model that combines space and 

time into one object, the fabric making up our 

universe. It used to be thought that space and time 

could not be warped, but Einstein showed they 

could be, by observing the effect the sun had on 

warping the light from stars shining behind it. 

Einstein declared that this was what the force of 

gravity was, simply objects interacting with warped 

spacetime. But as space and time form a 

continuum if space is warped then time is warped 

too.  
 

 
 

Figure 4 - how mass distorts spacetime 

 

But could this ever actually work in reality? Not 

currently, as we do not have the technology to 

compress Jupiter down into a room-sized object, or 

indeed create a room-sized object with the mass of 

Jupiter. Such a piece of equipment seems to be 

more suited to an advanced super-civilisation. 

However, if we could get close to a black hole 

there would be a point where it would still be safe 

to orbit it whilst still providing the time dilation 

required for time travel. Of course, you would still 

have to be able to find a black hole and expend 

truly terrific sums of energy in entering an orbit 

around it and then escaping. If you had a 

spaceship capable of these feats it may just be 

more practical to simply accelerate to a high 

fraction of the speed of light instead. 
 

Time travel into the past 
 

Now for the genuinely difficult part. Time travel into 

the past makes time travel into the future look like 

child’s play, but there are a few potential ways of 

going about it: travelling faster than the speed of 

light, the use of wormholes and cosmic superstring. 
 

Beyond the speed of light 
 

As we have seen the faster you go as a proportion 

of the speed of light, the higher your time dilation 

factor becomes, and at the speed of light time 

essentially stops. So what happens if you go faster 

than the speed of light? Or is it just impossible? 

The easiest way to understand how this works is 

through the use of light-cone diagrams. These 

illustrate the future and past events for a particle. 

On the x axis is space and the y axis is time. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 - world line diagram 

The origin represents the current moment in time, 

and the lines encompass all possible events that 

can happen to the particle. The faster it moves, the 

further it can go and so particles travelling at the 

speed of light have world lines at 45 degrees to the 

time axis. If you were to go faster than light, you can 

see how you could get your world line to bend in 

on itself and allow for travel to the past. 
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This sounds impossible, but some scientists believe 

that particles that travel faster than the speed of 

light, tachyons, do exist. They are allowed by 

Einstein’s theory of general relativity, but with a 

caveat. Particles that travel slower than the speed 

of light normally cannot ever go faster than the 

speed of light, and hypothetical particles that 

travel faster cannot then travel slower. In essence 

tachyons are permanently travelling backwards in 

time. They were possibly discovered back in 1974 by 

Australian scientists working at the CANGAROO 

(Collaboration between Australia and Nippon for 

Gamma Ray Observations in the Outback) facility. 

This facility analysed Cherenkov radiation, the type 

caused when very-high energy particles from 

space enter our atmosphere and collide with 

atmospheric particles. As light is slowed somewhat 

by the air in our atmosphere as it is a denser 

medium than the vacuum of space, particles can 

travel faster than the speed of light in our 

atmosphere, but the CANGAROO scientists 

maintained they observed particles travelling faster 

than the speed of light in a vacuum.  
 

In the end, there is no easy conclusion to draw from 

whether faster-than-light travel is possible. Tachyons 

remain theoretically possible, but are heavily 

disputed. Breaking the barrier, according to our 

formulae, requires an infinite amount of energy and 

so remains, barring a new discovery, impossible. 
 

Wormholes 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 – A wormhole 

 

Wormholes are one of the most promising 

candidates for time travel to the past, and it is 

helpful to have a definition: “A short passage in 

spacetime that directly connects two universes or 

two distant regions within the same universe” 

 

Wormholes hold extraordinary potential for not only 

time travel, but fast interstellar travel as well. They 

enable objects to travel from point A to point B at 

a speed much faster than a light ray going the long 

way around as figure 6 demonstrates. 
 

We can see the key features of a wormhole in figure 

6. The mouth is the term given to the opening of the 

wormhole, and the throat its narrowest point. 

Negative energy is something that is required for 

wormholes to open and stay open, to counteract 

the forces of gravity. Negative energy is provided 

by matter with negative energy density known as 

exotic matter, a state of matter technically allowed 

by Einstein’s field equations, which govern the 

curvature of spacetime. These equations are 

notably vague about whether matter has to have 

positive or negative energy. Physicists like to assume 

that matter has to have positive energy, as it fits 

better with our everyday experience. It makes little 

sense to us that matter can have negative energy. 

But, there are candidates out there for exotic 

matter. The ordinary electromagnetic field is itself 

infinitesimally close to being exotic, and dark 

energy, the mysterious force that is pushing the 

universe apart exhibits anti-gravitational behaviour 

suspiciously similar to that of exotic matter.  
 

Quantum effects are also known to produce 

matter with negative densities. 

These quantum effects involved the Casimir Effect, 

which creates an area between two metal plates 

in a vacuum with negative pressure, and also in the 

use of squeezed light, where, fluctuations in the 

electromagnetic vacuum can be suppressed at 

the cost of increasing them elsewhere, leaving an 

area with negative energy density. 
 

Manmade wormholes are very difficult to create, so 

the natural response is to look for naturally-

occurring wormholes. It is thought that naturally-

occurring wormholes may be behind the 

phenomenon of quantum tunneling, where 

quantum particles somehow teleport through solid 

objects. It is thought that submicroscopic 

wormholes may cause this effect. To understand 

how these submicroscopic wormholes may be 

useful to us now we must look to the start of the 

universe. There was a phase a fraction of a second 

after the big bang where the universe expanded 

exponentially called the inflationary phase. If a 

natural submicroscopic wormhole was caught up in 

this phase it could have expanded to a size where 

it would be traversable to humans, but this is only 

hypothetical and such wormholes may not be in 

convenient locations. It is thought that black holes 

may also be wormholes, but to other universes. And 

in any event, black holes are not thought to be 

traversable, in that the gravitational forces 

associated with them would most assuredly make 

the trip a one-way journey. 
 

So how can wormholes produce time travel? First, 

you have to accelerate one end of the wormhole 

to relativistic speeds, and then return it to its original 

position. This has the effect due to time dilation that 

the accelerated end of the wormhole is further 

back in time than the un-accelerated end. The 

space inside the wormhole is unaffected by time 

dilation and so by entering the un-accelerated end 

of the wormhole you travel through time. 
 

All this having been said, there are four steps in 

creating a wormhole: 
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1. Change the macroscopic topology of 

spacetime (To do this, you would target a 

submicroscopic quantum tunnelling wormhole 

and enlarge it by bombarding it with high 

intensity, ultra-high frequency exotic radiation) 

2. Position the wormhole mouths (When the 

wormhole is enlarged to the size of an atom, 

you can charge one end with an electron 

beam and then use its electrostatic attraction 

to tow it. It could be that the wormhole has 

negative, no or a large mass, we don’t know, 

but current thinking suggests the wormhole 

may weigh as much as a 10km sized asteroid, 

even at this small scale.)  

3. Enlarge the wormhole mouths with exotic 

matter (A type of theoretical wormhole which 

would be benign to humans would require a 

mouth radius 600 times the distance between 

the earth and the sun (according to physicists 

Morris and Thorne, the mouth needs to be this 

wide for the throat to be accommodating to 

humans and an amount of exotic matter 

equivalent to one thousandth the mass of the 

galaxy.) 

4. Stabilise the wormhole (A constant further 

supply of exotic matter is needed to maintain 

the wormhole as normal matter, i.e. you and 

me passing through would cause it to 

collapse.) 

So, as we currently understand them, time travel 

through wormholes is theoretically possible, but in 

reality is unlikely to happen for all except the most 

advanced civilisation in the universe. 
 

Cosmic string 
 

The method of using cosmic string for time travel is 

one of the more outlandish theories, and it does rely 

on science not yet confirmed, but the underlying 

theory and logic is at least consistent. 
 

This is a method of time travel put forwards by 

Richard Gott of Princeton University that relies on 

the existence of infinitely long cosmic “strings.” 

These strings are, in theory, quantum fields left over 

from the big bang that tied themselves into knots 

and twists until they ended up in a straight line. 
 

Now these strings have no gravitational strength, 

despite being incredibly dense, but do affect the 

passage of light. Gott therefore concluded that if 

two infinitely long strings flew apart at high speeds, 

if you flew in the right figure-of-eight trajectory 

around them you would end up in the past. 

The evidence for these strings existing is hardly 

compelling, indeed there have been no 

observations of cosmic string by astronomers. Until 

one is found, this method remains likely to be more 

of an intellectual exercise than a practical way of 

time-travelling. 

Paradoxes 
 

As this project intends to discover whether time 

travel will ever actually happen it would be remiss 

of me not to include a discussion about paradoxes. 

The classic illustration of this would be the 

grandfather paradox, where a time traveller goes 

back and kills his grandfather before he meets his 

grandmother, therefore eliminating the possibility of 

the time traveller’s birth. However, he has to be 

born in order to go back and kill his grandfather, 

thus creating a paradox. So how might this scenario 

work in real life, providing we had a time machine 

with which to test it? There appear to be two 

possibilities. 
 

The first possibility is that the universe is completely 

fixed, and it is impossible to effect any meaningful 

change over the timeline. If this is the case, then our 

time traveller would forever be thwarted in his 

efforts to kill his grandfather, as events in the past 

are fixed and so altering them is impossible. The 

time traveller would always have gone back in time 

and tried to kill his grandfather, but failed. This of 

course has strong implications for free will, but until 

it is tested we will not know how much merit it has 

as a suggestion. 
 

The second is that it is entirely possible to change 

events in the past, but by doing so you enter a 

parallel universe. As such, a time traveller could go 

backwards in time and kill his grandfather without 

any repercussions; the time traveller would not be 

born in that universe, but that does not matter to 

him as he originally came from a different one. As 

such, a paradox is avoided if a gateway is opened 

to communication between the past and the 

future, as it would be different universes 

communicating with each other. If a cataclysmic 

event were to befall one universe it would be 

entirely wise to send messages into the past to warn 

of such an event. In the first scenario this message 

would go unheeded for whatever reason, but in the 

second approach it would not have to be. 
 

Conclusion 
 

Over the course of this project I have come to the 

conclusion that achieving time travel in the manner 

envisaged by popular science-fiction is very, very 

unlikely to happen, and if it does it will not be for 

several thousands, if not millions of years. Travel into 

the future by itself seems an altogether rosier 

prospect. Given that it has been shown to be 

possible, it would just require a tremendous amount 

of engineering know-how that currently can be 

better spent on more urgent priorities. It would also 

be a one-way trip. 
 

All the scenarios I have looked at for time travel into 

the past require very specific circumstances that 

we as a species are unlikely to achieve. They rely on 

the creation of exotic matter, on finding a cosmic 

superstring or of the breaking of the speed of light. 
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None of which seems likely to happen anytime 

soon. Whilst tachyons may be thought to travel 

faster than the speed of light, they can never travel 

more slowly. It seems you can be either side of the 

speed of light but never cross it. 
 

Perhaps the easiest answer is that we simply do not 

know enough to say whether time travel will ever 

be possible. In twenty, fifty or a hundred years’ time 

there might be a breakthrough in how we view time 

similar in magnitude to Einstein’s astonishing insights 

regarding spacetime and time dilation, but 

discounting such an eventuality we are forced to 

come to terms with the fact that practical time 

travel is a very long way off.  
 

Even if a working time machine was built, who 

would get to control it? Almost any repressive 

regime would leap at the chance to literally re-write 

history. The control of history is an integral part of 

any despotic regime’s power over its citizens, so if 

this extended beyond mere propaganda the 

consequences would be almost too grave to 

imagine. The examples for individual abuse are 

obvious, and opportunities are well-documented in 

the annals of science-fiction.  
 

What should time travel be used for? The most 

obvious answer that does not damage anyone 

would be the observation of historical events. A 

suitably hidden observer could see every moment 

in history unfurl exactly as it happened. The 

stabbing of Caesar, Martin Luther nailing his ninety-

five theses to the church door, the assassination of 

Franz Ferdinand would all be visible like never 

before. There are also scientific benefits. No event 

is rare anymore, all you need is a time and a place 

to visit the most fleeting or unpredictable 

phenomena. The geological history of our planet 

could be immeasurably enhanced, as would the 

biological. What biologist would not love to study a 

dinosaur, or geologist take samples from the various 

epochs in Earth’s history? There would be those who 

would continually push the boundaries of how far 

we can go, as far back as the start or far forward as 

the end of the universe.  
 

Time is the true final frontier when it comes to 

exploration, and despite all the challenges 

involved, time travel is a noble and useful 

achievement to target. Further study of time will 

reveal yet more secrets of our universe, and what 

nobler goal can there be than the full 

understanding of how the universe works? 
 

Oscar Hinze, 

Saint Olave’s Grammar School 
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