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Foreword

As Chair of the Carbon Trust, a member of the UK Climate Change Committee
since it was formed in 2008 and the UK’s former Low Carbon Business Ambassa-
dor, I look back over the last 20 or so years of climate action in the UK with some
satisfaction, given the progress in monitoring emissions, in establishing legally
binding targets to reach both Net Zero by 2050 and in addressing biodiversity
depletion through Net Gain. However, I am conscious of Lord Stern’s warning
that climate change is the greatest and widest-ranging market failure ever seen
and a unique challenge for all our economies. And we have just experienced the
hottest year on record, the 12 months up to May 2024, with global air tempera-
tures 1.63° above pre-industrial levels. As I look ahead to the UK’s Seventh Car-
bon Budget, which will set legal limits for net emissions of greenhouse gases in
the period 2038-2042, I cannot help but be anxious about our current trajectory
and the need for significant acceleration of action.

In 2023, wrong kind of records were broken — the highest global average temper-
atures, the hottest month on record and daily global temperatures briefly surpass-
ing pre-industrial levels by more than 2°C. Extreme weather events have become
more frequent with consequences including forced migration and mass extinction.
A recent survey of 10,000 young people conducted by universities across 10 coun-
tries showed that more than half of the respondents think humanity is doomed,
three-quarters are frightened for their future and 4 out of 10 are reluctant to have
children of their own. It is hard not to feel gloomy, but that won’t help, we have to
use this (almost literally) burning platform to motivate an urgent response.

The good news is that we can fix this, especially with the concerted efforts of
global leadership and politicians working nationally and locally to deliver shared
net zero goals. In the past, fossil fuels fuelled our progress, but at an increasing
cost to our environment; we’re now able to harness innovative technologies to
power future progress through clean renewable energy. And whereas the Climate
Change Committee previously highlighted that the costs of cutting greenhouse
gas emissions by 80% by 2050 could reduce UK GDP by 1.5%, it’s now consid-
ered that 100% emissions savings could have little impact on living standards and,
indeed, could increase GDP through a growing green economy.

This book offers a lively and at times controversial commentary. Insightful
analysis and a range of practical case studies demonstrate the ambition and com-
mitment of many in business to reaching net zero and to passing on a more sus-
tainable system to future generations.

Julia Elizabeth King,
Baroness Brown of Cambridge
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Chapter 1

Introduction: What This Book Consists of

Alex de Ruyter”, Steven McCabe” and Beverley Nielsen®

“Birmingham City University, UK
DoctorateHub, UK
“Centre for Brexit Studies, Birmingham City University

Abstract

Climate change caused by an increase in greenhouse gas emissions poses a
threat to species on earth. Such emissions have been caused by activities that
have increased the rate at which greenhouse emissions have occurred due to
the burning of fossil fuels and industrial processes in recent decades. Without
urgent intervention, the ability of earth’s citizens will be irrevocably altered.
Hundreds of millions of people’s lives will effectively become extremely chal-
lenging. Deaths due to starvation, lack of water, storms and flooding will
increase. The magnitude of the crisis confronting humanity has resulted in
means the formation of what’s known as the ‘Net Zero’ target set by The Inter-
governmental Panel on Climate Change (IPCC, 2024), a United Nations body
consisting of global experts on climate change in 1994. This chapter explains
why climate change has occurred, what its impact may be and how intervention
by governments as well as all organisations and individuals catastrophe can be
avoided. There is an overview of subsequent chapters contained in this book.

Keywords: Climate change; emissions; environmental threat; net zero;
intervention; economic benefit

What’s Causing Climate Change?

Climate change, defined by the United Nations Group (2024) for Climate Action
as consisting of ‘long-term shifts in temperatures and weather patterns’, is almost
universally acknowledged to be the result of human activity. In particular, the
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burning of fossil fuels (coal, oil and gas) is the major reason for a noted increase
in the average temperature of the earth following the industrial revolution which
commenced, in Britain in the latter half of the 18th century, coal, a readily availa-
ble resource, was used to heat water to produce steam. Producing steam provided
a reliable supply of power to operate rapidly developing machines capable of
producing goods at greater speed and reduced costs than hitherto possible. Mass
production became the basis of the modern world we continue to enjoy over two
and a half centuries later.

Burning non-renewable fossil fuels to produce energy, currently accounting
for 80% of the world’s requirements, and regarded as utterly essential to the
effective functioning of every society has, in recent decades, contributed to an
alarmingly rapid increase in what’s are known as ‘greenhouse’ gases (Saplakoglu,
2019). Coal, oil and gas — created millions of years ago when dead plant matter
was converted by heat and pressure — when burned produce over 75% of global
emissions. Largely consisting of carbon dioxide (CO,), representing around 90%,
methane (CH,) and nitrous oxide (N,0O) are also emitted by burning these fos-
sil fuels. Notably, methane, produced by ‘intensive’ agricultural practices, waste
management, energy use and biomass burning, though less prevalent than carbon
dioxide, is 34 times more harmful.

Anyone who’s been in a greenhouse when the sun shines will know it can be hot
and uncomfortable. Unless cooler air is introduced, the heat will become increas-
ingly oppressive. This is the effect increased greenhouse gas emissions are having
on the earth. Heat from the sun is being trapped in the atmosphere. The result is
global temperatures are increasing which disrupts the earth’s complex interactive
weather and ecosystems. As the earth becomes warmer, more water vapour is con-
tained in the atmosphere. In turn, water vapour acts as a greenhouse gas creating
a vicious circle by contributing to further warming.

The Impact of Climate Change

Though human beings are believed to have emerged around 800,000 years ago,
the level of damage earth has suffered in the last 70 years is so great as to warrant
an alternative era. What’s known as the Anthropocene (human-centred) Epoch
is characterised by the increase in greenhouse gases which, as we’ve experienced
in the last 35-40 years, has resulted in extreme temperatures and weather pat-
terns across the globe. Human activity in the Anthropocene Epoch, as well as
increasing CO, levels to the highest level in 66 million years increased extinc-
tion rates, now running at well above the long-term average (Carrington, 2016).
Levels of plastic and microplastic particles in waterways and the sea are ‘now
virtually ubiquitous’ with attendant risks to long-term health (Carrington, 2016).
The developing catastrophe that is climate crisis is cited as a major reason for a
notable fall in oxygen levels in lakes across the world that’s suffocating wildlife
and creating a threat to drinking water supplies (Carrington, 2021).

The world’s population has risen dramatically in the last 200 years from
1 billion to over 7.8 billion. As a direct consequence, there’s been a correspond-
ing rise in use of fossil fuel and consumption of the earth’s resources. Growth in
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population, requiring prolific consumption of energy, food and a vast range of
minerals essential in everything we do each day, is destructive to planet earth.
Humanity’s ‘success’ in survival and multiplication is, ironically, leading to the
destruction of the only known planet in the universe capable of supporting life.
Global warming, if allowed to continue unchecked, will make life considerably
more difficult for many hundreds of millions of people who will be affected by
rising temperature. Climate change will irrevocably alter ecosystems and natural
habitats potentially affecting all life on earth.

Why Climate Change Poses Such an Existential Risk to
Humanity

Earth is over 1°C warmer than it was prior to the industrial revolution and warmer
than at any point in the last 100,000 years. If the production of greenhouse gases
does not decline, the rise in the average temperature of earth will continue. What
this will mean is a destabilisation of the delicate balance of the interconnected
ecosystems that operate on earth IPCC (2014). Any alteration in one system influ-
ences all others. The consequence of climate change manifested by rising temper-
ature will be a combination of outcomes potentially devastating to hundreds of
millions of earth’s citizens as the environment becomes increasingly inhospitable
(Carrington, 2019). As we’ve seen in recent years, wildfires are more prevalent
and spread more rapidly. Temperatures in the Arctic have warmed at least twice
as fast as the global average meaning ice caps may eventually disappear
(Milman, 2021).

Rising temperature increases heat-related illnesses and makes working out-
doors more difficult. An increase in the incidence of ‘wet bulb thermometer’ read-
ings has been experienced in many parts of the world. When a wet bulb reaches
35°C, humans are no longer able to cool themselves by sweating. Death from
overheating can occur within hours, even among the fittest, but especially among
the old, infirm and disabled. Currently, extreme temperatures are estimated to
result in 5 million premature deaths each year. According to the United Nations,
‘environmental factors’ account for the deaths of some 13 million people annu-
ally. Altered weather will mean more diseases, place even greater strain on health
care systems that, for the world’s poorest, are inadequate at present. However,
things could get a great deal worse.

A study led by the London School of Hygiene & Tropical Medicine (LSHTM)
and published in The Lancet suggests that should the emission of greenhouse
gases continue to rise at current rates, the effect on global temperatures could
lengthen transmission seasons by more than a month for malaria and four months
for dengue over the next 50 years (Zhao et al., 2021). Without action to reduce
greenhouse gas emissions, the research carried out by LSHTM predicts up to
8 billion people could be at risk of malaria and dengue fever by 2080 (Dehghan,
2021). According to the United Nations, weather-related events have resulted in
over 23 million people being forced to move every year (Dehghan, 2021). Such
migration will only increase should the earth’s average temperature continue to
rise. Climate change will increase hunger and result in nutrition among the world’s
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poorest, already insufficient, being undermined. Fisheries, crops and livestock are
likely to be less productive. Increased temperature will reduce land available for
grass to feed livestock and reduce yields of crops vital for food. Raised tempera-
tures make external work, especially in agriculture, especially challenging.

It’s not only humanity that will suffer from the impact of climate change.
The rate of decline of species is one thousand times greater than at any time
in recorded human history. It’s believed that as many as a million species could
become extinct within coming decades. The threat of forest fires, storms and more
extreme weather coupled with a rise in invasive pests and disease will intensify
such decline. Any increase in the average temperature of the earth will, according
to the United Nations (Dehghan, 2021), cause a number of other devastatingly
dire consequences.

Earth’s weather patterns have altered in recent years and severe ‘topical’
storms have become more commonplace in many regions. Raised temperatures
allow more moisture to be held in the atmosphere leading to extreme rainfall
and flooding. Oceans that have become warmer increase the likelihood of intense
dangerous cyclones, hurricanes and typhoons that may be potentially fatal and
deadly to those affected. As oceans become warmer because of global warming
and combined with melting ice from polar caps, their volume increases leading
to sea levels rising. This means that many millions are forced inland. As well as
the trauma induced, additional stress is placed on communities that must provide
accommodation, feed them and provide water that may already be scarce. Moreo-
ver, as ocean absorbs greater levels of carbon dioxide, they will become more
acidic which will threaten marine life and coral reefs.

However, while increased temperature and raised moisture in the atmosphere
may cause storms and flooding in some parts of the world, water becomes scarcer
elsewhere. Water shortages in already water-stressed regions result in a higher risk
of drought. Water is, of course, essential to life and causes people to migrate with
inevitable disruption (Harvey, 2020). Drought undermines crops yields leading
to food shortages and starvation. It also causes ecological drought and increased
vulnerability of ecosystems. Destructive sand and dust storms shift billions of
tons of sand resulting in expanding deserts with reduced potential to cultivate
land for food.

The IPCC and Emergence of Net Zero

The IPCC, formed in 1988 by the United Nations (UN) and the World Mete-
orological Organization, and currently consisting of 195 member countries, is a
direct response to climate change. As its own website explains, it was ‘created to
provide policymakers with regular scientific assessments on climate change, its
implications and potential future risks, as well as to put forward adaptation and
mitigation options’ (IPCC, 2021). Consisting of thousands of scientific experts
from across the globe, its explicit purpose is reviewing all published research
examining the likely consequences of ‘human-induced climate change’.

Based on what amounts to an extremely rigorous review of extant research,
the TPCC produces, every five or six years, ‘Assessment Reports’. These reports
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contain a ‘Summary for Policymakers’ intended to guide thinking and, crucially,
recommend collaborative and coordinated policymaking by all governments. To
this end, and coinciding with the Assessment Reports, a Conference of Parties
(COP) is held attended by delegates from participating countries that have signed
the UN Framework Convention on Climate Change, an international treaty
agreed in 1994. Significantly, in 1994, the IPCC identified immediate actions
essential to arrest the rate at which emissions, particularly carbon, are produced.

As the TPCC reasoned, concerted and coordinated action by all countries
needed to be implemented to reduce greenhouse gases required to limit the
increase in average global temperature level to 1.5°C. This proclamation is stand-
ardly referred to as ‘Net Zero’ developed by the IPCC in Paris, the Paris Agree-
ment. Critically, the IPCC (2024) has stressed with unerring consistency ever
since — and with increasing alarm at the need for urgent action — cutting carbon
emissions and other emissions is essential to ensure the earth’s atmosphere can
be protected and, eventually, allowed to recover. What was critical, the IPCC
stresses, is that ‘in order to avert the worst impacts of climate change and preserve
a livable [sic] planet’ a reduction of greenhouse gases, particularly carbon, must
occur. Accordingly, the proclamation made in 1994 was that action to reduce
greenhouse gas emissions would achieve a 45% reduction by 2030 and become net
zero by 2050. As Oxford University’s Net Zero Climate (2024) website explains,
“To “go net zero” is to reduce greenhouse gas emissions and/or to ensure that any
ongoing emissions are balanced by removals’.

How Can Net Zero Be Achieved?

Faced with impending catastrophe, action is urgently required. It’s utterly impera-
tive that radical reduction in emissions of greenhouse gases occurs with as much
urgency as possible. Though action by every individual is to be applauded, unless
matched by collective endeavour across the globe, halting climate change will not
succeed. Importantly, though CO, is emitted in every part of the globe, some
countries produce a greater proportion, relative to population than others. Col-
lective action is essential. Though not easy or cheap, the scale of the catastrophe
means immediate intervention is not optional. Delay will merely ensure the like-
lihood of even greater catastrophe more likely. All governments, organisations,
businesses and every individual must play their part.

In terms of activities and processes undertaken in any country, there will,
of course, be variations in levels of contribution to greenhouse emissions. PCC
(2024) data collected in 2010 present averages for global emission of greenhouse
gas for six key activities:

Electricity and heat production (25%)
Agriculture, forestry and other land use (24%)
Industry (21%)

Transportation (14%)

Other energy (10%)

Buildings (6%)
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The largest contributory sector, electricity and heat production, should be
achieved using alternative sources which, as much as possible, are free from emis-
sion. The development of renewable energy by harnessing power from wind, solar
and waves allows ‘green’ energy to be produced. Renewable energy is also possible
through, for example, biomethane gas produced from organic waste.

Agriculture, forestry and other land use, producing 24% of greenhouse gases,
marginally less than electricity and heat production, must be carried out using
methods of production that do not rely on the use of nitrogen-based fertilisers.
Reducing consumption of meat and dairy products, which require vast amounts
of land to feed livestock, is regarded as essential.

Industry, which significantly contributes to emissions, must aim to produce,
using green energy, goods that are free from waste. This requires all of those
engaged in industry (manufacturing) across the globe, in all parts of the supply
chain, to redesign processes utilised. Such redesign will include the extraction of
raw materials and minerals through distribution and delivery. It is incumbent on
consumers to demand goods made using green production methods. This is the
central tenet of the ‘Circular Economy’.

Transportation, accounting for 14% of global greenhouse gas emissions,
includes all aspects of the way in which everything, both people and goods, moves
from one place to another. It is estimated that 90% of energy used for transport
regularly used, which includes cars, motorcycles, vans, lorries, buses, trains, trains,
airplanes and shipping, currently uses fossil fuel. As such, this sector represents
an immediate opportunity for change. International trade and tourism is cur-
rently carried out with an environmental cost. Collective action is needed to find
ways to reduce the harm to the planet caused by transportation.

Other energy, representing 10% of the greenhouse gases emitted, though not
directly associated with electricity or heat production, incorporates fuel extrac-
tion, refining, processing and transportation. Coordinated effort by all countries
should seek ways to reduce the emission of greenhouse gases resulting from these
activities.

Finally, buildings, essential for shelter and activities conducted under cover,
account for 6% of global greenhouse gas emissions through the burning of
energy, that is natural gas, to produce heat as well from cooking. Achieving a
reduction in greenhouse gas emissions from newly constructed buildings through
improved design and alternative fuels is already underway. However, in any
mature economy, such as the United Kingdom, the overwhelming majority of
the ‘built environment’ already exists. Consequently, an ambitious programme
known as ‘retrofitting’ and adaption is urgently required.

An Economic and Societal Rationale for Action

According to the UN Environmental Programme (2021), a green economy is
defined as a ‘low carbon, resource efficient and socially inclusive’. Such an econ-
omy is based on the desire to achieve growth in employment, as well as income,
through investment by the public and public sectors. It is explicitly based on
ensuring future investment in all aspects of economic activity is achieved without
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any further increase in greenhouse gases and with, correspondingly, reduced
waste in activities carried out. Additionally, decreased pollution, enhanced energy
and resource efficiency, as well as prevention of degradation of biodiversity and
ecosystems, are regarded as fundamental to achieving a green economy that
will ensure the planet supports life for future generations. A greener economy
achieved through a range of initiatives including Net Zero is not intended to
replace sustainable development but, rather, to deliberately focus on the economic
opportunities possible. As such there are three strands, ‘Policy Mainstreaming’,
‘Economic Instruments’ and ‘Capability Building’.

At the time of writing, a report describes research showing that economic
damage from climate change is calculated to be six times greater than previously
believed (Bilal & Kéanzigcal, 2024). Crucially, the report’s authors state every addi-
tional 1°C average increase in global temperature leads to a 12% decline in world
gross domestic product. Given the collective output of all countries, gross domes-
tic product (GDP), is estimated by the International Monetary Fund (2024) and
published in its 2023 World Economic Outlook report, to be $105 trillion, this
represents a phenomenal benefit that would accrue by proactively dealing with,
and investing in, climate change.

A report published in Nature on the economic impact of climate change,
‘The economic commitment of climate change’, provides equally stark warning
of the consequences of failure to act by governments in dealing with the threat
(Kotz et al., 2024). Based on research carried out, the authors assert that average
incomes across the globe will decrease by almost a Sth within the next 26 years
compared with the level they’d reach in the absence of the effects of global warm-
ing. Though this report suggests that should net zero fall in line with accepted tar-
gets, the decline will be around 20%; if emissions continue to rise without action,
the fall in income could be as high as 60% by 2010.

According to the OECD (Organisation for Economic Co-operation and
Development) in Towards green growth, A summary for policy makers (2011), any
framework to achieve a greener economy should be explicitly based on growth
strategies that include two key objectives. Firstly, improving resource manage-
ment and boosting productivity. Secondly, encouraging economic activity to take
place where it is of best advantage to society over the long term. These should
be achieved through innovation and collaboration. This will require economic
growth which will be based on institutional and individual investment decisions
informed by the desire to produce a future that is green. As OECD recognise,
‘Advanced, emerging, and developing countries face different challenges and
opportunities in greening growth, as will countries with differing economic and
political circumstances’. Creating a greener future, in which Net Zero is funda-
mental to success, is only possible by the combination of policies implemented by
government and incentives (financial or otherwise) provided to motivate a change
in attitudes and behaviour.

Critically, as the OECD stresses, there is a clear connection between increased
GDP used to measure economic progress generally enhancing the importance
of ‘natural assets to wealth, health and wellbeing’. Growth must be benefi-
cial to the health, wealth and welfare of all citizens in all parts of the world.
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This must include those who, traditionally, suffer the greatest inequality and
poverty in, most especially, developing countries. The location of natural assets,
largely in low-income countries, means that growth policies must be cognisant
of the need to reduce local citizens’ vulnerability to environmental risks and to
increase their economic prospects.

Consistent with the attainment of Millennium Development Goals, the
OECD contends a number of vital outputs should be achieved. This would
include far effective and efficient methods of use of water, transport and, of
course, production of energy which, as well as vastly improve poor health expe-
rienced by the world’s poorest resulting from environmental degradation, would
improve productivity and reduce the causes of climate change. In summary,
implementing initiatives as part of Net Zero in pursuit of improving the earth’s
environment will immeasurably improve the quality of life for current and future
citizens of this planet.

An Overview of This Book

Examining Net Zero — Creating Solutions for a Greener Society and Sustainable
Economic Growth consists of three parts:

Part One — Challenges/Opportunities and Issues Overview
Part Two — Empirical Examples of Practice (Case Studies)
Part Three — Moving Forward

The five chapters presented in the first part of this book provide a brief over-
view of theoretical perspectives of net zero. So, in Chapter 2, ‘Circularity in
Producing a Green Economy’, BCU’s Dr Steven McCabe examines what circu-
larity means and what’s required to successfully achieve the significant social,
economic and environmental benefits offered by implementing net zero. In
Chapter 3, Al Rainnie from Unisa/Curtin University and Darryn Snell of RMIT
University in “The Australian Net Zero Economy Authority: Limits and Pos-
sibilities’ explore how the transition from an economy reliant on carbon is being
achieved through the activities of a newly created Net Zero Authority. In par-
ticular, they describe the tensions that transition has engendered and how the
aspiration of achieving Net Zero is being achieved. In Chapter 4, Dr Rashmi
Prakash from Bengaluru City University, “The Challenge of Net Zero: Evidence
from the Indian Automotive Sector’, explains the methods being used to achieve
how net zero in the automobile industry in India. Emissions and the benefits of
cleaner air for citizens are examined in Chapter 5, ‘Unveiling the Interplay of
Air Pollution, Genetics and Epigenetics’ by BCU’s Professor Loukia G. Tsap-
rouni. In an extensive examination of air quality based on her research, Loukia
describes how by the advancement of preventive and therapeutic strategies, it’s
entirely possible to protect public health and achieve the promotion of sustain-
able environmental practices aligned with the objective of net zero. Finally, the
last chapter in Part One, BCU’s Professor Alex de Ruyter, Michael Butler and
Rowan Crozier in “Towards Net Zero: A Practical Transformative Leadership
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