










waste, lower waste management costs 
and reduced amounts of fissile material 
requiring security due to proliferation 
concerns. These reactors could possibly be 
capable of supporting high-temperature 
hydrogen production, water desalination 
and other high-temperature process heat 
applications as well. 
 
Bioenergy

Bioenergy is also a commercially available 
technology, serving as a dispatchable 
renewable power resource with the ability 
to operate at baseload (the minimum 
amount of power that a utility must make 
available to its customers). Future growth 
in bioenergy generation will be influenced 
strongly by resource management 
development and resource competition, 
energy and climate policies, and the pace of 
progress in advanced fuels and technologies.

In most analyses, biofuels are assumed 
to be a carbon-neutral feedstock, with 
CO2 emitted during combustion being 
reabsorbed as new biofuels grow. When 
bioenergy is combined with CCS (BECCS) 
and the CO2 emissions from the carbon-
neutral feedstock are sequestered, this 
technology has potential for negative CO2 
emissions. As with other technologies with 
CCS, efficiency improvements and cost 
reductions will be critical to commercial 
deployment moving forward. 

Wind and solar

Wind capacity has expanded rapidly 
worldwide in recent years, driven by tax 
incentives, renewable generation targets 
and declining capital costs. While major 
wind turbine components are considered 
to be mature, the technology continues to 
evolve and improve with larger turbines and 
higher hub heights to take advantage of less 
favourable wind resources. Offshore wind 
is a less mature technology but continues 
to expand, with the majority of global 
installations currently in Europe. 

Offshore farms take advantage of the 
stronger and steadier wind resources at 
sea, though turbines must withstand the 
impact of waves and harsher conditions 
than onshore turbines and require undersea 
electric cables. 

As the installation of wind farms 
continues to increase, additional scrutiny 
is being paid to grid integration and the 
unique challenges that the variability and 
uncertainty in wind power output place 
on the grid, demanding additional system 
flexibility and load-following from other 
generation assets. High penetration of wind 
energy will have power system impacts 
that have to be managed through proper 
interconnection, transmission planning and 
system and market operations.  

Solar technologies include both 
photovoltaic (PV) and concentrating solar 
power (CSP). The cost of PV modules 
has fallen rapidly in recent years and is 
expected to continue with improvements 
in PV design and manufacturing processes. 
There are also opportunities to reduce the 
cost of system components and design, and 
engineering and installation costs for the 
overall PV system. 

As a result, PV has been the primary 
solar technology installed in recent years 
throughout the world. However, similar 
to wind, PV poses a challenge of variable 
and uncertain output that will continue 
to require thoughtful advances in system 
design and integration technologies. 

With the dramatic fall in PV prices in 
recent years, planning and construction 

of CSP plants has declined significantly. 
However, a distinguishing attribute of 
CSP compared to PV is the ability to use 
thermal energy storage to capture and store 
heat produced in the solar field to generate 
steam for the steam cycle at later times 
when the electricity is needed, removing 
intermittency concerns and making it 
a dispatchable generation technology. 
Efforts to decrease the cost of CSP include 
the development of higher temperature 
working fluids and larger plant sizes, in 
addition to advances in manufacturing and 
construction.  

The need for continued R&D

A full portfolio of low-carbon technology 
options is essential for meeting aggressive 
decarbonisation goals at the lowest cost 
possible. All of the technologies described 
above can contribute to this goal, but all 
require continued R&D to decrease costs, 
increase efficiency and improve integration 
into the existing energy system. Investments 
in R&D activities now have the potential 
to significantly decrease the impact of 
decarbonisation policies in the future. 

 ‘Solucar’, the concentrating solar power (CSP) plant 

near Seville, Spain. An advantage of CSP is its ability  

to store energy using thermal storage
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By Zhang Xinsheng, President, International 

Union for Conservation of Nature

T
he risks climate change poses to 
humankind are tremendous, and the 
challenges of mitigating the rise in 

global temperatures are well documented. 
Our success in limiting climate change 
to less than 2°C depends on the actions 
we take, as individuals and as a global 
community. But we are not in this alone.

Natural systems and nature-based 
solutions are already helping to mitigate 
risks from natural disasters such as 
flooding and droughts caused by climate 
change. Similar actions can help mitigate 
climate change itself. In fact, halting the 
loss and degradation of natural systems 
and promoting their restoration have the 
potential to contribute over one third of 
the total climate change mitigation that 
scientists say is required by 2030. 

Unfortunately, over the last few centuries, 
vast forest areas have been cleared, 
including some of the most biologically rich 
habitats on Earth, as demand for agriculture 
and forest products has grown with the 
human population. 

Today, around 30 per cent of global forest 
cover has been completely cleared and a 
further 20 per cent has been degraded. 
Deforestation and forest degradation now 
account for around 24 per cent of total 
global emissions, more than the entire 
global transportation sector. In this light, 

Forests: a natural  
solution to climate change
From carbon source to carbon sink: how protecting, managing and restoring the world’s 

forests can help the climate and communities

 Deforestation of primary and secondary rainforest 

near the Bandan River, Sarawak, Borneo, Malaysia©
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With the threats from climate change already proving 

very real, momentum is building behind efforts to protect, 

sustainably manage and restore the world’s forests

land use is a significant part of the problem 
contributing to climate change, but forests 
and forest landscapes can also be some of 
our best solutions. To maximise climate 
benefits from forests, we need to keep intact 
more of the forests we have, manage more 
sustainably the forests we use, and restore 
more of the ones we have lost. 

Positive trend

In recent years, there have been many 
reasons to be optimistic that forest trends 
can change, and in some cases are changing, 
for the better. While as many as 13 million 
hectares of forest were converted to other 
uses or lost through natural causes each 
year in the last decade, the previous decade 
lost 16 million hectares per year. Today, 
more and more consumers are demanding 
forest products from sustainable sources, 
and an increasing number of major palm 
oil, timber, paper and other forest product 
corporations are beginning the conversion 
to deforestation-free supply chains. 

In addition to creating and maintaining 
protected areas and launching initiatives 
toward more sustainable management, 
many countries, subnational governments 
and private landowners are restoring 

restoring 150 million hectares of degraded 
forest lands by 2020. At the United Nations 
Climate Summit in September 2014, a 
broader group of global leaders expanded 
that goal to 350 million hectares by 2030, an 
area greater than the size of India. 

The benefit of forest landscape 
restoration to our climate is clear. Achieving 
this new and ambitious 350 million hectare 
goal could sequester between 0.6 and 1.7 
gigatonnes of carbon dioxide equivalent 
each year. That is roughly equivalent to the 
Russian Federation’s total net greenhouse 
gas emissions in a year. And the benefits of 
using this nature-based solution to climate 
change go far beyond just mitigating carbon 
and helping countries adapt to a warmer 
climate. Landscape restoration can help 
boost economies and create jobs, enhance 
food security and increase crop yields, and 
improve both water quality and quantity. 

In addition to capturing about a sixth 
of the carbon necessary to close the 

degraded forest lands. This helps take 
pressure off healthy, intact forests and 
reduce emissions from deforestation and 
forest degradation. And forest landscape 
restoration is just beginning to realise its 
potential on a global level. 

The opportunity for restoration is 
tremendous. The Global Partnership on 
Forest Landscape Restoration has estimated 
that around two billion hectares of degraded 
land across the world – an area the size of 
South America – offer opportunities for 
landscape restoration. Many countries 
are already adopting a climate mitigation 
paradigm that focuses on enhancing 

adaptation and resilience through landscape 
restoration. El Salvador, for example, has a 
new National Program for the Restoration 
of Ecosystems and Rural Landscapes that 
specifically aims for this type of adaptation-
based mitigation.

Along with breaking the spiral of 
deforestation and forest degradation, 
restoring these lands across the globe would 
bring untold benefits to people and the 
planet. To inspire more forest landscape 
restoration globally, the International 
Union for Conservation of Nature (IUCN) 
and the German Government launched the 
Bonn Challenge in 2011, setting a goal for 
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emissions gap, IUCN analysis has found 
that achieving the original 150 million 
hectare Bonn target could add $85 billion 
to local and national economies and $6 
billion in additional crop yields – each year. 
Such contributions go a long way in a still-
recovering global economy. 

One programme in the United States 
involving 23 forest landscapes generated 
$290 million in labour income, creating 
and maintaining more than 4,500 jobs in 
the process. Meanwhile, the Guatemalan 
government designed its national forest 
incentive scheme to generate over 900,000 
jobs and directly add $55 million to the 
country’s rural economy.

Meeting that same 150 million hectare 
Bonn Challenge target could also improve 

food security. In the late 1990s, smallholder 
farmers in Niger showed how it can be done. 
They used a forest landscape restoration 
approach to restore more than five million 
hectares of semi-desert into productive 
open woodlands. The higher tree density 
in these woodlands led to increases of more 
than 100 kilograms per hectare in crop 
yields, producing enough cereals to feed an 
additional 2.5 million people a year. 

Back in the US, New York City famously 
used a ‘watershed approach’ to avoid $16 
billion in water treatment costs through the 
restoration and preservation of its forested 
watershed. China is now piloting a forest 
landscape restoration approach to help 
meet the drinking water needs of nearly 21 
million people. 

International targets

In addition to the direct benefits, restoring 
landscapes under the Bonn Challenge 
would make a significant contribution 
towards meeting international targets. It 
is one implementation vehicle for the goal 
of achieving land degradation neutrality, 
adopted at the 2012 UN Conference on 
Sustainable Development. 

It also contributes to both the 
Convention for Biological Diversity 
ecosystem restoration target (Target 
15 agreed in Aichi in 2010) and the 
UN Framework Convention on 
Climate Change (UNFCCC) Reducing 
Emissions from Deforestation and 
Forest Degradation (REDD+) goals for 
sustainable management of forests and 
enhancement of forest carbon stocks.

For these or any climate mitigation efforts 
to meet the desired long-term goals, they 
must protect both biodiversity and the rights 
and interests of the people they impact. It 
is not enough to just stop deforestation and 
restore degraded landscapes – it must be 
done in the right way.  

Biodiversity helps forests to resist change 
and recover following disturbances, so 
for forests to continue their contribution 
to climate change mitigation, they must 
maintain their biodiversity. For this 
reason, biodiversity conservation is a core 
principle of nature-based solutions and 
forest landscape restoration, as well as a co-

benefit. Similarly, the ways in which forest 
conservation impacts local communities 
will affect its overall benefits for the 
climate. Across the globe, more than 1.6 
billion people depend on forests for food 
and medicines, for fuel, and for their jobs 
and livelihoods. Of those, approximately 
60 million indigenous people rely almost 
entirely on forests for their livelihoods.

The success of any forest climate actions, 
and the permanence in any emissions 
reductions that come from them, are 
largely dependent on the extent to which 
they recognise the rights and interests 
of those forest communities and help to 
improve or sustain livelihoods. With the 
threats from climate change already proving 
very real, momentum is building behind 
efforts to protect, sustainably manage 
and restore the world’s forest landscapes. 
Commitments to the Bonn Challenge 
have nearly tripled in the last year. With 
the New York Declaration on Forests, an 
unprecedented collection of world leaders 
from governments, the private sector and 
civil society announced the first global 
timeline to slow and end forest loss and 
significantly increased the ambition of the 
Bonn Challenge restoration target. 

Thanks to new and renewed commitments 
of financial resources from governments such 
as Norway, Germany, the United Kingdom 
and others, this momentum behind using 
healthy forests to combat climate change is 
reaching every level – from top government 
policymakers to corporate board rooms and 
local communities. Forests, through their 
many benefits for the climate, sustainable 
development and livelihoods, are becoming a 
no-regrets part of the solutions at every level.

As the world moves toward a climate 
agreement in Paris this December and 
beyond, it is imperative that national 
leaders work to implement the New York 
Declaration on Forests, sustain forest climate 
financing, and include forest and land use 
in their Intended Nationally Determined 
Contributions under the UNFCCC. In 
doing so, these leaders will show the way 
that nature, and in particular forests, can and 
must be part of the solution to keeping the 
climate within the globally accepted two-
degree temperature increase. 

 A Ka’apor Indian warrior stands near a burning  

logging truck during a jungle expedition to search  

for and expel loggers from the Alto Turiacu Indian 

territory in the Amazon basin, Brazil
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The road to 
sustainable transport
The transport sector stands out in its lack of progress in reducing 

emissions. Radical new approaches are required if the sector  

is to achieve the necessary 60 per cent reduction by 2050

By David Banister, Director, Transport 

Studies Unit, University of Oxford

T
ransport is central to society. 
Production, business, leisure, 
as well as everyday activities, all 

depend on movement. Global mobility 
has been built on efficient aviation and 
shipping networks, enhanced by the new 
communications technologies. At the more 
local level, there have also been substantial 
increases in mobility using all forms of 
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The UN predicts that the number of megacities will 

expand from 29 in 2014 to 37 by 2025. This places  

a new imperative on effective policy actions in cities 

 Evening rush hour in central Shanghai, China.  

A radical shift in thinking is required for policy  

on, and public perception of, urban mobility

CO2 emissions. It now accounts for almost 
a quarter of global CO2, contributing about 
8.2 gigatonnes in 2013, making transport the 
second-leading source of CO2 emissions. If 
the sector were to make a real contribution to 
avoiding a 2ºC increase in global temperature 
and substantial sea-level rise, it would need 
to achieve a 60 per cent reduction in CO2 
emissions by 2050 (on 1990 levels).

Unprecedented change 

Yet the Organisation for Economic Co-
operation and Development’s International 
Transport Forum (OECD ITF) predicts 
massive growth in the transport sector over 
the next 40 years. It sees the number of cars 
and light trucks growing from one billion 
globally to 2.5 billion by 2050. And given 
expected levels of growth in GDP, even the 
OECD ITF’s most cautious estimates are 
for a doubling of travel to 2050, from about 
6,000 km per person per year to over 11,000 
km, with a corresponding 80 per cent 
increase in CO2 emissions. 

This global picture is unsustainable. It is 
further compounded by other detrimental 
factors, such as transport fatalities – 1.2 

places a new imperative on effective policy 
actions in cities. 

The Sustainable Mobility Paradigm 
(SMP) is intended to shift thinking by 
encouraging lower levels of mobility and 
shorter distances within cities, as well as 
promoting more efficient low-carbon 
transport. It is also concerned with the 
creation of spaces and localities that are 
attractive and affordable, as neighbourhood 
quality is central to sustainable mobility. 

The SMP focuses not just on the 
measures that can be used, but the process 
by which alternatives are discussed, so that 
there is an understanding of the rationale 
behind the policy changes and an increased 
likelihood that behavioural change follows. 
Public acceptability is central to successful 
implementation of major change, and it 
should involve community and stakeholder 
commitment to the process of discussion, 
decision-making and implementation. The 
SMP (Figure 1) emphasises slower travel, 
reasonable travel times and travel time 
reliability. 

Technological innovation, including new 
lower-carbon fuels, more efficient engine 

million killed and more than 50 million 
injured globally each year; transport 
congestion; and the reduced quality of life 
and health from other transport pollutants, 
principally particulate matter that contributes 
to premature deaths, and nitrogen oxides and 
volatile organic compounds that contribute to 
ground-level ozone pollution. 

The speed and scale of change taking 
place is unprecedented. The UN says that 
the global urban population is rising by 60 
million a year, and predicts that the number 
of megacities (over 10 million people) will 
expand from 29 in 2014 to 37 by 2025. This 

technologies and a range of improvements 
in materials, aerodynamics, tyres and control 
systems, forms an important part of any city 
carbon-reduction package. 

The Intergovernmental Panel on Climate 
Change says innovation could generate 
between 40 and 70 per cent reductions in car 
fuel consumption, between 30 and 50 per cent 
reductions in goods vehicle fuel consumption, 
about a 50 per cent improvement in aviation 
efficiency, and between five and 30 per cent 
reductions in shipping fuel use over the 
period 2010-35. But these figures may only 
reflect the potential for improvement. On 
their own, they will not reach the target 
reduction levels for transport if growth 
in transport demand continues. At best, 
technological improvements will maintain 

transport as income levels have risen. Cars 
and trucks are a global business, involving 
motor manufacturers, the oil industry, many 
suppliers, energy providers, the construction 
business, support and maintenance providers 
and others. Transport, therefore, plays a 
substantial role in economies, allowing 
the distribution of goods and services and 
providing significant employment.

While other sectors of the economy have 
decarbonised, transport has continued to 
increase its consumption of energy and its 
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overall carbon emission levels in transport at 
current levels.

In the SMP, the focus is on promoting 
behavioural change, through reducing the 
need to travel, shorter travel distances and 
the greater use of public transport, walking 
and cycling. Governments can encourage 
sustainable mobility through policies such 
as increased investment in public transport, 
priority for walking and cycling, pricing 
for access and parking and urban planning 
(including higher densities, mixed-use 
developments, transport development areas 
focused on high-rise development around 
accessible public transport interchanges, and 
high-quality local design and use of street 
space). Policymakers can also set slower speed 
limits and consolidate freight distribution, 
as well as promote a range of ‘soft’ measures 
such as local-level initiatives to encourage car 
sharing, car leasing, bike schemes and better 
travel awareness. 

All of these policy interventions can be 
assembled into policy packages that are 
designed to work together in mutually 
supporting ways. This means the intended 
benefits of a change are more likely to be 

locked in and the rebound effects – where 
people travel more if they think they are 
doing it more efficiently or sustainably – 
minimised. 

The shared transport concept combines 
the need for efficient and modern public 
transport systems (such as bus rapid transit 
systems, trams and metro) with new forms of 

in addition to the imperative of low (or  
zero) carbon. 

Achieving sustainable mobility requires 
demand management to allocate scarce street 
space to different users by price or regulation 
(or a combination of both), so that priority 
users and uses can be made of it. This will 
vary by time of day and day of week. 

In both the passenger and freight sectors, 
there is substantial empty running, with 
many cars having only one (rather than four) 
passengers and trucks travelling around with 
little or no load. New apps can match loads, 
times and directions so that spare capacity is 
utilised (similar to how yield management  
has been used effectively in the aviation and 
rail sectors).

A low-carbon transport model shifts away 
from current thinking about individualism 
and ownership towards new forms of 
collaborative consumption and sharing access 
to transport. Transport is seen as a service to 
which people buy access when they need it, 
in the form that is best for them at that point 
in time. The intention would be to provide a 
quality door-to-door service that is accessible 
and affordable to all.

Source: Banister, 2008

SEVEN MAIN COMPONENTS OF THE SUSTAINABLE MOBILITY PARADIGM

1  Reasonable travel time – not minimisation of travel time

2  Seeing travel as a valued activity – not only a derived demand

 3  Reducing the need to travel – through distance reduction and 

working remotely

4  Achieving significant modal shift – to walking, cycling and 

public transport

 5  Lower levels of pollution and noise from transport, and greater 

energy efficiency

6  More efficient management and use of infrastructure and 

capacity through higher occupancy and load factors, and 

through pricing

 7  Increasing the quality of places and spaces within cities

Figure 1: the Sustainable Mobility Paradigm

DISTANCE

//    Shorten trip  

lengths

//   Land use  

planning 

2 MODE

//   Use of public 

transport

//   Walk and cycle

3 EFFICIENCY

//    Load factors

//   Fuels

//    Efficiency

//    Design

4TRIPS

//   Substitute or  

not make trips         

1

A low-carbon transport 

model shifts away  

from current thinking 

about individualism  

and ownership 

ownership where vehicles are shared rather 
than owned. This has already happened with 
cycle hire schemes in many cities, and it is 
now being extended to small, slow electric 
vehicles (including electric bikes) that are 
rented. Many cities do not have room for 
high levels of car-based mobility, so should 
be concerned with efficient use of space,  
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Long-distance travel (greater than 300 km) 
makes up a relatively small proportion of all 
travel, but has a major impact on emissions 
- some estimates put the figure as high as 
75 per cent of all transport-related CO2 
emissions in the 28 EU countries.

The strongest growth in CO2 emissions 
(1997–2012) has come from aviation (up 41 
per cent) and maritime transport (up 14 per 
cent), while long-distance road transport 
increased its emissions by just three per cent. 
Even though there is some debate over the 
accuracy of these figures, the trends are clear 
and strong action is required to improve 
efficiency, including, for example, the removal 
of subsidies on aviation fuel and raising the 
quality standards on shipping fuels.

Mitigation measures involve: reducing the 
transport-intensity of the economy (known 
as ‘decoupling’); reducing long-distance 
journeys (for example, by encouraging 
more use of tele- and video conferencing); 
dematerialisation (where technology is 
transferred so that production can be local); 
ensuring that load factors are high (such as 
yield management and load consolidation); 
and moving towards greater energy 
efficiency (using larger vessels and planes). 
Underlying the new ideas and technologies 
is the need for effective pricing across all 
forms of transport so that users pay the full 
costs of externalities (including CO2) and 
have clear efficiency incentives. 

Many cities have already taken the lead in 
promoting active transport, such as walking 
and cycling, as part of a healthy lifestyle, 
and the power of successful demonstration 
may become infectious. In several of them, 
certain areas have been rejuvenated into 

traffic-free spaces where people want to spend 
time and money – this is the ‘sustainable 
city’. But there are also real difficulties in 
achieving such a vision, as it requires the 
agreement of many different agencies. With 
cities expanding at their current rate, the 
institutional and organisational structures 
are being overwhelmed. Good governance 
needs the support of people and businesses, 
and must be able to operate efficiently and 
effectively in the new megacities. 

Beyond the city, there is the global picture, 
with long-distance travel and lengthy supply 
chains, where any unit reduction in the level 
of carbon emissions is more than outweighed 
by ever-greater demand for travel and goods. 

Overall, the prognosis for substantial 
carbon reductions in transport is not good. A 
summary would be: excellent opportunities 
in cities, good possibilities in the megacities, 
some potential for maritime transport, but 
few opportunities in aviation.  

 Government has frequently struggled to meet  

popular demands for more sustainable transport. 

Above, thousands of cyclists demonstrate during  

the ‘I Bike Budapest’ event in Hungary, April 2015
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By Peter Madden, Chief Executive,  

Future Cities Catapult

O
ur future is urban. The UN 
predicts that 66 per cent of us will 
live in cities by 2050, up from just 

30 per cent in 1950. This is the biggest 
rural-to-urban migration in history and 
it’s inexorably linked to climate change – 
bringing with it both opportunities and 
challenges that city leaders must tackle.

With billions of people flowing into 
cities, there’s a swelling urban middle class – 
particularly in new cities in Asia and Africa 
– with a thirst for consumption. That’s a 
perfectly natural by-product of cities with 
growing economies, but such a lifestyle – 

The challenge of urbanisation
How can the development of cities become instrumental in achieving a zero-carbon economy?

with its increased demand for food, fuel and 
consumer goods – brings with it increased 
production and growth in carbon emissions.

While cities do provide an economy 
of scale that can improve efficiency, 
evidence suggests that alone isn’t enough 
to counter their increasing carbon output. 
In a 2013 study, Jukka Heinonen, an 
associate professor at the University of 
Iceland’s faculty of Civil and Environmental 
Engineering, found that while “direct 
emissions from transportation and housing 
energy slightly decrease with higher density, 
the reductions can be easily overridden by 
sources of indirect emissions.” 

At the same time, these new city dwellers 
also find themselves concentrated at the end 

of long supply chains bringing them water, 
energy and food – making them much 
more vulnerable to climate change. Cities 
will therefore be both the major causes of 
carbon emissions but also at huge risk from 
the impacts of climate change.

That means that city leaders must 
consider, now more carefully than ever, how 
city products and services are organised and 
implemented for their growing populations. 
They must also work out how to mitigate the 
impacts climate change will have.

There’s no time to waste. Many Australian 
and Californian cities, for instance, are 
already facing challenges in providing 
drinking water supply for their citizens. 
Elsewhere, cities on the coast of Florida and 
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Cities will have to be at the 

front line in the fight… they 

are increasingly seen as 

standalone political entities

 Abidjan, Côte d’Ivoire, an example of the flow  

of population to cities that is a particular feature 

currently shaping Africa and Asia

Pakistan suffer a different water problem: 
rising sea levels threaten to destroy millions 
of dollars’ worth of infrastructure. In the 
future, an increasing proportion of the 
population will become directly vulnerable to 
the impact of climate change. 

Cities will have to be at the front line 
in the fight. In a globalising economy, 
cities are increasingly seen as standalone 
political entities, with the leadership and 
responsibility to mobilise their population 
in the face of threats such as climate change. 
Some cities have started working together 
in order to make the most of their new-
found economic and political freedoms. 
New groupings of mayors are talking about 
joint action, sharing best practice through 
organisations like the International Council 
for Local Environmental Initiatives and 
C40, a global network of megacities tackling 
greenhouse gas emissions.

As well as advocating, they are leading 
the shift to cleaner energy systems to reduce 
emissions and air pollution; developing smart 
transport systems and active travel initiatives 

to make transit convenient yet green; and 
encouraging behavioural change among their 
citizens to lead more sustainable lifestyles. 
Such initiatives needn’t mean tearing down 
existing infrastructure and starting from 
scratch. Instead they can be achieved through 
careful planning, assisted by detailed analysis 
of existing city data, and a more integrated 
approach that allows existing systems to work 
together more effectively.

That’s something we strongly believe 
in at Future Cities Catapult. Set up to 
bring businesses, universities and city 
leaders together, we accelerate urban 
ideas to market that will help our cities to 
meet these future challenges. From our 
Urban Innovation Centre in London, we 
help innovators turn ideas into working 
prototypes that can be tested in real urban 
settings and help spread them to cities 
across the world. With cutting-edge 
facilities and a ‘Cities Lab’ that provides 
data analysis, modelling and visualisation, 
we can also help cities make more 
informed decisions about how they can use 

technology to become more sustainable. 
Many of our projects are already 
demonstrating that such collaborative work 
can provide information and systems that 
will help cities face up to climate-related 
issues. With Intel’s Collaborative Research 
Institute, The Royal Parks and others, for 
instance, we’ve installed low-cost sensor 
networks that measure air quality, water 
quality and human activity. With Microsoft 
and Guide Dogs we developed a new 
prototype device that uses 3D soundscapes 
to help the visually impaired navigate the 

city’s streets. And our Cities Lab has drawn 
together data from 135 different sources, to 
understand London’s demographics based 
on how we live – not where we live – in 
order to better meet citizen demands.

Such examples are just the start. Cities 
now generate huge streams of data, 
with smart phones, cars and buildings 
increasingly sensing and recording 
information about their surroundings. 
Cites must make use of this to help them 
understand how citizens interact with 
infrastructures, identify inefficiencies 
and streamline services – whether that be 
optimising energy provision or improving 
the way people plan their journeys when 
using public transport.

Some cities are, of course, already 
making positive strides in this direction. 
Copenhagen’s cycle-friendly infrastructure, 
Singapore’s impressive water and transport 
systems, and Hong Kong’s impressively low 
energy intensity per capita are all wonderful 
examples. Now, we need every other city to 
play catch up. 
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By Bruce Kerswill, Chairman,  

World Green Building Council

I
n 2011, ahead of the COP17 talks in 
Durban, 30 low-cost houses in a small 
cul-de-sac in Durban’s historic township 

of Cato Manor gained a green upgrade.  
Led by the Green Building Council 

of South Africa (GBCSA), in association 
with the World Green Building Council 
(WGBC), and primarily funded by the 
British and Australian High Commissions, 
the project aimed to demonstrate the 
range of socio-economic, health and 
environmental benefits that can be captured 
through resource-efficient interventions in 
low-income houses.  

Being deeply involved in the project, I saw 
first-hand how green retrofits can improve 
people’s quality of life, while keeping my 
country’s development on a low-carbon 
pathway. Green interventions, such as 
solar water heaters, insulated ceilings, heat 
insulation cookers and efficient indoor 
lighting, were found to deliver a far higher 
return on investment to the public purse 
than similar investments in new electricity 
generation capacity would.  

In fact, if green retrofits similar to those 
at Cato Manor were undertaken for South 
Africa’s roughly three million existing 
government-developed low-cost houses, 
the reduced consumption of electricity 
and water would save around 3.5 million 
tonnes of carbon dioxide each year – as 
well as saving more than j250 million. The 
retrofit programme would create nearly 
40 million person days of work and put 
money back into the pockets of those who 

Green retrofits make economic, 
social and environmental sense
Buildings and the building sector are one of the primary contributors to GHG emissions, but the 

solution shouldn’t just focus on new builds: upgrading existing buildings also offers huge potential

need it most. This case study illustrates why 
simple retrofits should be considered an 
international investment priority.

While green buildings can deliver on 
the triple bottom line for companies, 
they also generate society-wide and 
economic benefits that can contribute to 
‘macro’ priorities of governments – such 
as climate change mitigation, energy 
security, minimising spend on new power 
infrastructure and reducing dependence 
on oil imports. Arguably, buildings offer 
the single largest opportunity to reduce 
emissions – and at the least cost.  

councils are helping the property and 
construction industry to collaborate with 
governments to drive green retrofitting 
programmes, proving the business case and 
building capacity, while advocating the range 
of benefits that retrofitting can deliver.  

A defining feature of any green building 
project is reduced energy consumption 
– and the consequent savings on energy 
costs. The WGBC’s Business Case for Green 
Building (2013) found that reductions in a 
green building’s energy use compared to a 
conventional code-compliant building range 
from 25-30 per cent (based on buildings 

Green building programmes can reduce carbon emissions, 

cut costs, create jobs, boost health and wellbeing, and 

improve the resilience of entire communities and cities

Scaling-up energy efficiency in buildings 
can also help governments to deliver on 
social priorities such as employment and 
health, while maintaining economic growth 
and improving the quality of life in our cities.  

A good news story

Tackled the right way, green building 
programmes can reduce carbon emissions, 
cut costs, create jobs, boost health and 
wellbeing, and improve the resilience 
of entire communities and cities. Green 
building councils are playing a central role 
in this green transformation. Today, the 
WGBC has 100 national green building 
councils and more than 27,000 company 
members around the world. Green building 

certified by the Leadership in Energy and 
Environmental Design – LEED – rating 
systems in the US) to up to 50 per cent 
(based on a similar study of green buildings 
in New Zealand). Halving energy bills will 
become even more attractive as energy costs 
continue to rise. 

The current evidence finds that energy 
savings for green building retrofits are 
not as high as those for new builds, but 
are nevertheless substantial. For example, 
a study of buildings in Singapore found 
buildings that underwent green retrofits 
made a subsequent saving of 17 per cent 
on energy costs. Transwestern, a private 
real estate firm in the US, reports typical 
savings of up to 15 per cent on the utility 
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 Residents outside their home in the Cato Manor 

township of Durban, South Africa, after the green retrofit  

bills on its managed properties that 
have undergone energy performance 
upgrades. These retrofit measures range 
from thermal envelope improvements, 
improved controls and renewable energy 
installations, through to upgrades of 
lighting, heating and ventilation, and 
mechanical systems.

However, energy savings are just a small 
part of the story. Health, Wellbeing and 
Productivity in Offices: The Next Chapter for 
Green Building (2014) finds improvements 
in air quality alone can boost productivity 
by around 10 per cent. When staff costs, 
including salaries and benefits, typically 
account for about 90 per cent of a business’s 
operating costs, what may appear a 
modest improvement in employee health 
or productivity can have a huge financial 

implication for employers – one that is 
many times larger than any other financial 
savings associated with an efficiently 
designed and operated building.

Similarly, the landmark Heschong Mahone 
study of 21,000 students in the US found that 
those who had the most daylighting in their 
classrooms progressed 20 per cent faster on 
maths tests and 26 per cent faster on reading 
tests in one year than those with the least 
amount. Similarly, students in classrooms 
with the largest window areas were found to 
progress 15 per cent faster in maths and 24 
per cent faster in reading. And the seminal 
study by Ulrich found hospital stays reduced 
by 8.5 per cent when people had good access 
to daylight and window views of nature. 

Partnership is the new leadership

In March 2015, green building councils 
across Europe launched an ambitious  
j2.35 million project to support 

governments’ design and implement 
national renovation strategies that many 
nations have so far struggled to deliver 
in accordance with European Union law. 
Eighty key organisations from 24 countries 
are taking part in BUILD UPON, an 
innovative two-year project, funded by the 
EU’s Horizon 2020 programme, that aims 
to drive the design and implementation of 
a long-term framework for scaling-up deep 
energy-efficient renovation in 13 countries. 

EU countries were required to deliver 
long-term renovation strategies to Brussels 
in accordance with the Energy Efficiency 
Directive by 30 April 2014, a deadline which 
most missed, with many of the strategies now 
in place falling short of the requirements of 
the Directive. Countries now have until 30 
April 2017 to strengthen and resubmit their 
strategies to Brussels. With the European 
Commission’s ‘Energy Union’ placing a 
renewed focus on full implementation of EU 
energy efficiency in buildings law, the next 
two years will be crucial for countries to put 
in place an ambitious and feasible framework 
for deep renovation. 

Emilio Miguel Mitre, BUILD 
UPON’s Coordinator and Director of 
International Affairs at GBC España, has 
said: “Governments across Europe have an 
extremely difficult task in having to define 
a strategy to scale-up energy-efficient 
renovation, and provide the finance and 
instruments to help achieve this scale. 

A crucial ingredient missing in each 
country at the moment is widespread 
buy-in to a common strategy. This is not 
just the responsibility of governments to 
deliver, but the responsibility of the public 
sector, private sector and civil society alike. 
That strategy and buy-in is precisely what 
BUILD UPON aims to deliver.”

Retrofitting our buildings can power jobs 
and economic growth, but buildings don’t 
renovate themselves. Green building councils 
are uniquely placed to make this happen, 
and the WGBC understands implicitly that 
partnership is the new leadership.

Whether or not climate negotiations 
and emissions trading systems achieve their 
objectives, we must embrace retrofitting for 
its own sake – because it makes economic, 
social and environmental sense. 

©
 S

A
G

B
C

CLIMATE 2020

107REMEDIES



By Liz Goodwin,  

Chief Executive Officer, WRAP

“D
on’t find a fault, find a 
remedy”, argued Henry Ford, 
founder of the Ford Motor 

Company. But as anyone who’s tried fixing 
something without first identifying the issue 
will know, the corresponding remedy will be 
hard to find. 

Climate change is the ‘fault’ that we’ve 
identified in our current system and we 
know that it poses a major threat. It remains 
a complex issue that has divided opinions 
and caused a furore of debate. But the 
world as we know it is changing. We need 
remedies and we need them now. 

So far, these remedies have traditionally 
focused on the symptoms of the problem, 
such as energy, burning fossil fuels and 
the preservation of natural habitats. But 
these are consequences that result from 
other activity, such as production and 
consumption of consumer goods – everyday 
commodities on which the world relies. 
Rather than focus solely on the symptoms, 
we need to turn our attention to the 
underlying causes of the climate change 
problem. 

The need to act on food waste

We know that the world’s population is 
expected to grow from seven billion now 
to over nine billion by 2050, and that 
more than 40 per cent of those people are 
expected to join the middle classes. While 
it is good news that many will have a better 
standard of living, with that wealth comes 

Eliminating  
food waste
To address the climate change challenge, we must prevent  

and reduce waste, from field to fork

 A girl walks amid the garbage from La Terminal food 

market in Guatemala City

increased consumption. This will inevitably 
accelerate climate change if we continue to 
consume in the way we do today. 

However, there is hope. The UK 
government recently launched a new tool, 
the Global Calculator, which highlights 
that temperature increases can be limited 
even with population growth and that 
people can still prosper – but that we need 
to make urgent wide-scale changes. Based 
on calculations from this tool, tackling food 
waste has the potential to curb growth in 
global greenhouse gas (GHG) emissions. 

More than a third of all food produced 
globally never reaches the dinner table. 
There is a pressing need to change the way 
in which we produce and consume goods, 
and food waste must be an overarching 
priority. There are social, economic and 
moral implications that relate to food waste. 
We live in a world where more than 800 
million people are hungry, yet food is being 
squandered in vast quantities. Globally, food 
waste equates to 1.3 billion tonnes a year. 
That enormous amount is hard to visualise, 
but it’s enough to feed all the hungry people 
in the world – not once, but four times over. 

The environmental cost of producing 
food is also astonishing. Globally, it’s 
estimated that food waste is responsible 
for 3.3 billion tonnes of carbon dioxide 
equivalent (CO2e) per year, taking into 
account production, harvest, transport, 
packaging and disposal. Overall, food waste 
accounts for seven per cent of the world’s 
GHG emissions. If food waste were a 
country, it would be the world’s third-largest 
carbon emitter after the USA and China. In 

a report written by WRAP for the Global 
Commission on Economy and Climate, 
it was estimated that by 2030 GHG 
emissions could be reduced by up to one 
billion tonnes of CO2 through food waste 
reductions alone. That’s equivalent to the 
annual emissions of Germany.

The 10-Year Framework Programme 
(10YFP) on Sustainable Consumption 
and Production established by the UN 
Environment Programme (UNEP) 
demonstrates the need to accelerate the 
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move towards sustainable consumption 
habits and, ultimately, lifestyles. One of 
the programmes within this framework is 
the Sustainable Lifestyles and Education 
Programme. Its mission is to foster the 
uptake of sustainable lifestyles as the 
common norm around the world. 

The 10YFP, together with the UNEP 
and Society of Environmental Toxicology 
and Chemistry’s Life Cycle Initiative, 
is supporting WRAP and our partner, 
thinkstep, in a global project that will 
bring together different methodologies, 
including WRAP’s own, for analysing 
waste hotspots. This resource-efficient 

approach identifies and addresses priority 
areas across the supply chain, in relation 
to a host of economic, environmental and 
sustainability metrics. The aim is to create a 
comprehensive approach to understanding 
and acting upon hotspots across supply 
chains – from field to fork. 

Analysing waste hotspots allows 
businesses, organisations and individuals 
across the supply chain to identify high-
wastage problem areas and diagnose 
and apply the known remedies. To make 
this happen, we need a holistic view, a 
collaborative approach and a willingness to 
act around the world. 

Food production and technology

The production of food can be resource 
intensive. For example, according to Friends 
of the Earth, a single chocolate bar can use 
as much as 2.5m2 in land requirements, and 
1,400 litres of water to produce. Foods are 
sourced globally, so food waste can have 
wider ramifications relating to its country 
of origin. For example, wasted food such 
as rice from Pakistan contributes to a small 
amount of the avoidable water footprint 
for UK food waste. However, because of 
dwindling local water supplies due to the 
irrigation of crops using the Indus River, 
the effect this has in terms of natural capital 
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available within the country of production 
is much higher. It also causes damage to the 
surrounding mangrove forests, which are 
known to capture carbon. 

There is scope for technology to make 
significant improvements. As much as 40 
per cent of food produced in developing 
countries is wasted before it reaches the 
market, according to the UN Food & 
Agriculture Organization. The Institution 
of Mechanical Engineers holds that up to 
half of fruit and vegetables are lost in sub-
Saharan Africa and India. It is suggested 
that about 25 per cent of food wastage in 
the developing world could be eliminated 
with better refrigeration equipment. 

Other solutions to prevent waste upstream 
include better machinery to harvest greater 
volumes of food while preventing bruising or 
damage to crops, along with better protective 
packaging. Financial services provider 
Rabobank estimates that these measures 

could save food producers in Europe j60 
billion annually. 

Manufacture, retail and hospitality 

In 2007, Coca-Cola rolled out its lightest-
ever bottle – something that was achieved 
without compromising quality or brand 
image. By optimising packaging in this 
way, Coca-Cola in the UK was able to use 
approximately 1,400 fewer tonnes of PET 
plastic every year. 

Supermarkets, brands and suppliers 
have also made reductions in waste in 
recent years. Leading members of the 
grocery sector embarked on a collaborative 
voluntary agreement called the Courtauld 
Commitment to explore ways to improve 
resource efficiency. Supermarket chain Asda, 
a division of Walmart, increased the shelf 
life of over 1,500 products by implementing 
a more efficient delivery process. Heinz 
introduced ‘Fridge Packs’, resealable 

containers designed for refrigeration, to 
help consumers reduce food waste and keep 
food fresher for longer. And a number of 
retailers printed advice on packaging on 
how to store leftovers or freeze food, and 
introduced new packaging designs to help 
prolong the use of food. 

Food waste prevention efforts have also 
led to increased redistribution. Over 80 per 
cent more food is now being redistributed 
from the grocery sector. The hospitality 
sector, through the Hospitality and Food 
Service Agreement, has also increased 
redistribution by almost a quarter. This is 
food that would have otherwise gone to 
waste and is now, in some cases, being sent 
to disadvantaged people. The Think.Eat.
Save guidance document launched last year 

 A man carries a fish to a refrigerator truck at the  

fish market on the outskirts of Lima, Peru. 25 per cent  

of food waste in the developing world could be 

eliminated through better refrigeration

©
 M

a
ri

a
n

a
 B

a
zo

/
R

e
u

te
rs

CLIMATE 2020

110 REMEDIES



was the first of its kind to provide practical 
steps to help governments, local authorities 
and businesses anywhere in the world find 
ways to implement changes to reduce food 
waste and save natural resources.

Household food waste, recycling and 

recovery

In the UK, an area equivalent in size to 
approximately two million rugby pitches 
would be needed to grow all the food that’s 
thrown away from homes each year. But 
progress has been made. In 2007, the Love 
Food Hate Waste campaign was established, 
aiming to raise awareness and show how to 
make simple, everyday practical changes that 
could make a big difference. Since it was 
rolled out, food waste in the UK has been 
reduced by 21 per cent, saving consumers 
almost $20 billion over the five-year period 

to 2012. There is still a long way to go, 
but this progress has been instrumental 
in developing an approach to reduce food 
waste, expertise that has been exported to 
parts of Canada, Australia and New Zealand. 

Looking beyond the statistics there are 
powerful stories. The campaign helps 
people understand how to plan meals in 
advance, how to utilise and store excess food 
and how to measure the right quantities of 
food. I have heard of single mothers on low 
incomes struggling to feed their families. 
But by making these small changes, it can 
make a big impact on family’s lives. In 
some cases, family food budgets have been 
reduced by 80 per cent. 

Prevention and redistribution are the first 
points of action, but when food is buried in 
landfill sites, it creates methane, a GHG. 
However, there are opportunities to recycle 

and recover energy from food through 
anaerobic digestion plants that can be used 
to create renewable energy that is carbon 
neutral. A fifth of all UK GHG emission 
reductions from 2010-2013 were due to a 
reduction in emissions from landfill. This 
can be attributed to less biodegradable waste 
going to landfill as a result of increased food 
waste prevention measures and increased 
collections, for example.

Ensuring that all the world’s people have 
enough food is the vision of UN Secretary-
General Ban Ki-moon’s Zero Hunger 
Challenge. Given that it can play such a 
key role in mitigating climate change, it’s 
something that needs to be acted upon. 
We have an ethical, environmental and 
economic obligation to end food waste. 
We’ve identified the fault and we have the 
remedy, so what are we waiting for?  

The problem

We know that food waste is a scandal. In 

wealthy nations, our dustbins are filled 

with left-over meat, mouldy vegetables 

and out of date yogurts. In struggling 

economies, small-scale farmers struggle 

to keep harvested crops in fair condition 

for lack of an insect or rodent proof, 

affordable grain store. Both these issues 

are being recognised.

The biggest taboo concerns the largest 

source of food waste on the planet: the 

feeding of over a third of the world’s 

cereals and most of its soya to industrially 

reared farm animals. And this while so 

many people are still malnourished and 

downright hungry. It is only in the last year 

or two that global bodies have begun to 

focus on this issue – and no action has yet 

been taken to resolve the problem.

The science

A 2014 Chatham House paper describes 

the feeding of cereals to animals as 

“staggeringly inefficient”. A 2013 paper 

reports that for every 100 calories of 

grain that we feed to animals, we get 

only about 12 new calories of chicken, 10 

of pork, or 3 of beef. A 2013 FAO report 

rightly points out that the feeding of 

cereals to livestock could threaten food 

security by reducing the grain available for 

human consumption. We can add in the 

greenhouse gas emissions, environmental 

pollution and soil degradation resulting 

from this type of industrial animal rearing. 

What a catalogue of errors!

The reality

What drives this massive trade in 

inefficiency? At the root lies our cultural 

and social desire to eat meat – and in 

quantities that our ancestors would find 

astonishing. Chicken is no longer an 

occasional treat, but an everyday, throw-

away fast food. The chickens themselves 

are bred for such fast growth that their 

legs have trouble supporting their body-

weight and millions go lame before their 

slaughter at five or six weeks old. 

With pigs kept in isolation, 

overcrowding in factory farms and many 

dairy cows in unnatural zero-grazing 

units, the burden of animal suffering 

adds an extra ethical dimension to the 

consumption issue.

The solution

We need a dual-action solution:

a reduction in meat consumption in 

high-consuming populations;

a switch to pasture-rearing and feeding 

smaller numbers of farm animals on 

forages, crop residues and (treated) 

food waste.

These solutions will re-direct cereals 

to the hungry, help protect both the 

environment and the wellbeing of 

animals and encourage healthier diets. 

Governments and global bodies need to 

adopt policies to achieve such solutions 

with urgency. 

By Joyce D’Silva, Ambassador, 

Compassion in World Farming

 

Food security: the biggest taboo
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Who should pay? The 
case for a carbon tax
To move from fossil fuels to sustainable, clean energy without 

stifling economic growth, governments will need to pick  

the right mix of policies. A carbon tax should be one of them

By Camilla Toulmin, outgoing Director, 

International Institute for Environment  

and Development

W
e must urgently cut greenhouse 
gas emissions (GHGs) if we are 
to live with a reasonably stable 

climate. The atmospheric space able to 
absorb further CO2 is contracting rapidly 
if we want to have a 50 per cent chance of 
staying below 2ºC average global warming. 
At current rates of emissions, it is reckoned 
that we will use up all of this capacity by 
2033.1 If we are to live up to the hoped-for 
ambition of the Paris climate summit this 
December, all options for achieving a big 
cut in emissions must be considered. 

There are multiple tools and measures to 
bring down GHGs. If used in combination, 
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they will be more effective than relying on 
any one single measure. While I am far from 
being a market fundamentalist, a carbon tax 
is a particularly powerful means to achieve 
emission reductions. It gives a clear signal to 
everyone that we must move rapidly from 
a high- to a low-carbon world. It ensures 
that ‘the polluter pays’ – an important 
principle in addressing environmental 
externalities. And it builds confidence in 
our collective determination to create a 
low-carbon economy. The current slump 
in oil prices means that now is the time to 
establish a significant carbon tax, as business 
and consumers will feel less pain. A carbon 
tax should stimulate new technology and 
help prevent many low-carbon investments 
stalling, due to prolonged low oil prices.

Pragmatism is essential when assessing 
the merits of a carbon tax against alternative 
measures, such as carbon quotas. Putting 
a price on carbon sends an unequivocal 
message to governments, business and the 
public alike: our global economy needs to 
shift to zero net carbon emissions as soon 
as possible, preferably by 2050. The tax on 
carbon emissions must rise substantially, 
giving a confident signal of the direction 
being taken by governments. When the UK 
introduced a carbon floor price in 2013, the 
Treasury assumed that carbon prices should 
be at £30 per ton by 2020 and £100 by 2030. 
However, many analysts consider a higher 
price will be needed globally, such as £75 by 
2020 and £250 by 2030 if we are to achieve 
the scale of new investment needed in the 
low-carbon economy.

Carbon taxes are levied on the carbon 
content of a particular activity and inform 
decisions made by diverse agents across the 
economy, from family firms and households 
to big companies and national governments. 
In the short term, such a tax will reduce the 
activity and associated carbon emissions, 
while in the medium to longer term it should 
achieve a shift in investment towards lower-
carbon options. How fast it happens depends 
on the elasticity of demand (the sensitivity of 
demand to changes in price), levels of income 

and the ease of sourcing substitutes. 
There are concerns that differing carbon 

taxes between countries could risk ‘leakage’, 
where carbon-intensive companies will 
move from high-tax areas to those with 
low taxation, taking jobs and investment 
with them, at little or no benefit to the 
global atmosphere. This risk is one reason 
why we need a global approach to cutting 
GHGs. However, a single global carbon tax 
is unlikely in the immediate future, since 
countries face very different circumstances.

Taking action

Carbon taxes are currently levied by a 
number of governments, including China, 
India, South Korea, Costa Rica, Japan, 
Sweden, the UK and Denmark. While no 
federal carbon taxes exist in North America, 
certain provinces or states have taken the 
lead, such as Quebec and British Columbia in 
Canada, and California in the US. All these 
examples provide valuable experience on 
how a carbon tax works in practice, including 
where the generated revenue goes. 

Sometimes, to avoid political opposition, 
the imposition of a carbon tax has been 
revenue neutral, so the levied income is 
taken off other taxes. Revenue from carbon 

Saudi Arabia, Libya, Algeria, Egypt, Bolivia, 
Argentina, Iran, Nigeria and Venezuela. 
Additionally, other countries, such as the 
US, provide significant tax relief on oil 
exploration and investment. 

Some argue that the establishment and 
distribution of quotas on emissions is a 
simpler, more direct process than a carbon 
tax. A specific cut in GHG emissions can 
be identified and responsibility distributed 
globally, then cascaded to regional, national 
and provincial jurisdictions. 

The agreement and distribution of GHG 
cuts across nations underpins the UN 
Framework Convention on Climate Change 
process of negotiation between different 
countries. The principle of “common 
but differentiated responsibilities” lies at 
the heart of the argument around how to 
distribute the cuts in emissions needed to 
keep climate change to manageable levels. 
The 1997 Kyoto Protocol established 
targets for rich countries alone, limiting 
its overall effectiveness, and several big 
emitters refused to sign up, such as the 
US and Australia. Today, it is recognised 
that all countries need to take on some 
action to invest in emissions reduction, by 
proposing Intended Nationally Determined 

Alongside establishing a significant carbon tax, 

governments must cut the big subsidies provided  

to the production and use of fossil fuels

 Satellite image of aircraft contrails  over the  

North Sea. Currently, aviation fuel for international 

flights is protected from taxation

taxes also provides welcome resources to 
cash-strapped governments to invest in 
climate resilience and public transport, 
subsidise energy efficiency and transfer to 
low-income households.

Alongside establishing a significant 
carbon tax, governments must cut the 
big subsidies provided to the production 
and use of fossil fuels. These subsidies are 
delaying the transition to a low-carbon 
economy. Despite some countries, such as 
Indonesia, making bold changes to reduce 
fossil fuel subsidies, elsewhere they remain 
very large, at an estimated $550-$650 billion 
a year.2 The main governments continuing 
to subsidise consumption of fossil fuels are 

Contributions (INDCs) to the global target 
of keeping within 2°C of warming. To date, 
the accumulated INDCs miss this target by 
a significant margin.

The European Union has used the 
distribution and trading of carbon emission 
permits to achieve targets consistent with 
their global responsibility. However, 
major flaws in the design and operation of 
the EU Emissions Trading System (EU 
ETS) have limited its potential. These 
include too many permits issued, the 
distribution of permits without auctioning 
and insufficient means to adjust quotas to 
changing circumstances. There are also high 
administrative costs to carbon quotas, both 
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for the European regulatory body and the 
sectors directly concerned. The quotas only 
covered around half of total EU emissions. 
The process of distributing the permits 
without auction brought preferential benefit 
to those firms with high emissions and 
loss of significant potential revenue for 
government. 

Over-provision of permits created a 
collapse in the carbon price because firms 
were able to achieve emission cuts at 
lower-than-expected cost, and the economic 
recession led to a reduction in economic 
activity. So today, the resulting carbon 
price of €5 per ton gives little incentive 
or price signal to guide future investment. 
The European Parliament plans to retire a 
significant number of emission permits from 
the market in the hope of re-establishing a 
credible carbon price. But damage has been 
done to the integrity of the mechanism, 
which will take time to repair. 

Carbon cap-and-trade zones have 
been established in a number of other 
places, including seven Chinese cities and 
provinces, California, Quebec and South 
Korea. These have avoided some of the 
problems associated with the EU ETS, 
but suffer from high administrative costs 
of implementation, partial coverage of 
emissions (because they focus on large-scale 
sources of GHGs) and the risks of political 
influence in quota allocation.

Existing carbon pricing schemes
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2
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If we are to address climate change, 
and achieve the cuts in GHG emissions 
we desperately need, we should try all the 
policy tools in the box. A combination of 
government regulation and market-based 
mechanisms is needed, with regular review 
to learn how effectively they are achieving 
the goals. A carbon tax is a key measure 
because it is relatively simple to introduce 
and implement, and it establishes a very 
clear price for carbon that business and the 
public can build into their future plans. In a 
world of uncertainty and risk, governments 
can reduce policy uncertainty by giving a 
loud, long-term signal on carbon prices. 
The revenue raised can be directed at 
cushioning the cost for poorer households, 
investing in low-carbon research and 
development, and subsidising improvements 
in energy efficiency. 

Given the urgency of achieving emission 
reductions, it is important to set a common 
direction for everyone, whether they are 
involved in energy production, farming, 
transport, finance, oil production or 
construction. Establishing a carbon tax is 
the best means to do this. 

1 Unburnable Carbon 2013: Wasted capital and 
stranded assets (2013). Carbon Tracker Initiative, 
Grantham Research Institute on Climate Change 
and the Environment, London. 

2 Better Growth, Better Climate (2014). New 
Climate Economy Report, Washington DC, WRI.

Source: World Bank 2014 State  

and Trends of Carbon Pricing Report 
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Learning a new trade
More governments see emissions trading as a powerful tool to help meet climate targets 

without choking economic growth. But for this nascent market to succeed, it must become truly 

international and cooperative

By Dirk Forrister, President and CEO, 

International Emissions Trading Association  

L
ook around the world’s capitals. For 
the first time, every nation in the 
world is preparing a contribution 

to the climate change fight. The word 
‘contribution’ should not be seen as a gift 
to charity. Rather, it’s a commitment to 

cooperate in a global movement to reduce 
emissions on a massive scale.

The international community’s stated 
goal is to hold global warming to no more 
than 2°C. Sounds simple, but it implies 
that developed countries will reduce 
emissions by 2050 by as much as 80 per 
cent, and developing countries by up to 50 
per cent. This will be a heroic effort, but 

everyone knows it will happen in stages. 
And it will happen from the ground up, 
from hundreds of actions taken at national 
and subnational levels. 

As pledges are made in the early part of 
this year, they will set the stage for a major 
event in Paris in December, when a new 
climate agreement will emerge to govern 
international efforts for the coming decades. 

Summary map of existing, emerging and potential regional, national and sub-national carbon pricing 

instruments (ETS and tax)
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President George H. W. Bush’s acid 
rain programme, to spur sulphur dioxide 
reductions. It was hailed for its effectiveness 
in meeting emissions targets ahead of 
schedule and for only 25 per cent of the 
predicted cost – something rarely seen in 
environmental governance. 

Rather than require every source of 
emissions to reach a specified limit, the 
programme allowed the entire group of 
sources to reach the target together. Cheap 
sources could do more than their share and 
take reductions to market. Expensive sites 
could buy the extra reductions, which were 
cheaper than controls on their own plants. 
A private market emerged to support trades 
between power stations. 

This strategy works where the pollution 
problem being addressed is the overall 
loading of emissions into the atmosphere. 

hope of achieving the 2°C goal without 
stunting economic growth. In fact, market 
approaches tap into economic growth cycles 
and allow efficient flows of capital to places 
that offer the ‘biggest bang for the buck’ 
in reducing emissions at any given time. 
Markets can reward entrepreneurs who seek 
out and capture the best options. 

That’s why more than 1,000 businesses 
and 74 governments signed the World 
Bank-led Joint Statement on Carbon 
Pricing last year. It’s why the role of markets 
is a key element of the Paris negotiations. 
And it’s why countries like South Korea, 
China, Kazakhstan and New Zealand, not 
to mention many US states and Canadian 
provinces, are joining Europe in using 
market-based solutions to drive businesses 
to reduce emissions.

The roots of emissions trading 

Emissions trading is a recent innovation 
in environmental policy. The most famous 
early example emerged in the 1990s with 

It will improve not only the climate, but 
also direct investment flows for a major 
transformation in how we create and use 
energy – all aimed at that 2°C objective.

A market-based approach

A key economic fundamental underlies this 
work. Numerous studies have shown that 
if countries act collaboratively, brought 
together by a system of market-based 
measures, then they can afford to do much 
more – and do it faster – than if they go 
it alone. They just need a system to instil 
economic value in carbon reductions. 
Simply put, they need a price on carbon.

Catching carbon reductions is like fishing 
with a net: the broader you cast the net, 
the better the results. The Paris agreement 
needs to help nations connect their carbon 
markets across borders, so that better results 
can be achieved. We need a market that 
casts a global net on this problem.

From an environmental point of 
view, market mechanisms offer the best 

 Trees killled by acid rain in Poland. Emissions  

trading is a recent but not new innovation: it proved 

immensely effective and efficient in tackling acid  

rain in the US in 1990s
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In other words, it doesn’t matter where the 
individual emissions reductions take place; 
all that matters is the cumulative result. 

Such is the case with climate change. The 
atmosphere values an emissions reduction 
from any location on the planet equally. 
So a cooperative approach that enables 
companies to harvest emissions from the 
cheapest places can offer powerful results.

The key to understanding its market 
success is that it offers a fair deal to buyer 
and seller – be they a company or a country. 
Both are better off, because the atmospheric 
benefit helps everyone. More specifically, 
the expensive sites save money and the 
cheap sites make money.

The emergence of carbon markets

For the past 10 years, the EU has run the 
largest emissions trading programme in 
the world for delivering greenhouse gas 
reductions: the EU Emissions Trading 
System (ETS). The EU ETS has met every 
environmental target for the past decade. 
However, in recent years, the market has 
sent a weak investment signal, because the 
carbon price declined sharply during the 
economic crisis – adjusting to the drop in 
economic output and, therefore, emissions. 

Perhaps the EU ETS’s greatest success is 
how it attracted participation from dozens 
of carbon-offset providers through the UN’s 
Clean Development Mechanism (CDM), 
which helps attract low-carbon investment 
in developing countries. This experience 
helped spark South Korea’s interest in 
launching an ETS this year. 

It also prompted China’s interest in 
using a national carbon market to reduce 
emissions, due to start in 2016. Many other 
emerging economies are setting up their 
own pricing systems, including Mexico, 
South Africa and Chile. A global movement 
is underway.

Challenges and opportunities

Carbon markets have endured their fair 
share of growing pains. Under the Kyoto 
Protocol framework, the US, Canada and 
Australia opted out, but Europe, Japan and 
many developing countries did not. Europe’s 
appetite for CDM credits launched a global 
industry in climate mitigation projects. 

with little or no regulation – that’s why the 
Paris agreement needs to set broad coverage 
across every major economy. Market 
architecture can help with this problem 
by providing incentives for countries 
to set similarly stringent targets, since 
comparability of targets is likely to be the 
first requirement for any market linkage.

Creating a global market

With the major players turning to market 
solutions, the Paris agreement will need 
to contain provisions to support linkages 
between the markets in the future. Since  
the agreement may be quite short, it will 
likely establish the most basic rules to 
provide a foundation for international 
market cooperation. 

The International Emissions Trading 
Association (IETA) worked with the Harvard 
Project on Climate Agreements last year on 
a project to highlight what core provisions 
are needed in Paris in light of the growth of 
national and subnational carbon markets. 
These include the tools to ‘account’ for 
emissions and a registry system to trade 
carbon units. Making these available on an 
open-source basis could make it easy for 
interested nations to build strong systems.

The negotiating text for Paris is slowly 
taking shape. It contains provisions to 
address major themes such as mitigation, 
adaptation, finance and technology transfer. 
It offers options for building a market 
framework, including the ideas that IETA 
and Harvard floated last year. 

Realistically, a Paris agreement will 
stop short of offering the operational 
decisions needed to supply some of the 
market infrastructure. But it offers a major 
opportunity to put political winds in the 
sails of future efforts.

So far this decade, the broad economic 
shockwaves across Europe and the political 
divisions on climate policy in the US have 
presented major challenges to international 
climate policy. But the coming decade is 
gearing up for something important. Look 
around you – when you see Europe, China 
and America searching for ways to tap 
market solutions to climate change, you 
know it’s something the world has never 
seen before. It will be a first. 

The most important challenge came with 
the economic crisis. It reduced demand for 
carbon units in Europe, just like it reduced 
demand for fuels and other commodities. 
But the system survives and produces daily 
prices – and prompts emissions cuts in line 
with Europe’s commitments.

American states are looking at market-
based alternatives to a proposed federal 
regulation on power-plant emissions, 
including emissions trading. But it would 
be better if the US Congress passed a new 
law to address US carbon emissions, as 
current regulations are grounded in an old 
statute that is ill equipped for handling such 
a major issue.

China has seven pilot trading markets 
in operation, and the country is currently 
in the design phase of a national carbon 
market. It is expected to ramp up between 
2016 and 2020 and be ready to help China 
meet its post-2020 goals.

Among the greatest remaining challenges 
is how to assure that companies don’t try to 
escape carbon controls by moving to places 

How cap-and-trade works

In a cap-and-trade system, a central 

regulator (usually government) sets an 

aggregate cap for all covered emitters 

(such as power plants, heavy industry 

and chemicals firms). From that 

aggregate cap, emissions allowances 

are distributed, either through public 

auctions or direct grants for industries 

exposed to international competition. 

When the compliance deadline for 

each period occurs, companies must 

surrender an amount of allowances or 

offsets to equal their actual emissions. 

If they miss a target, they face stiff 

financial penalties. 

This means that throughout the 

year, companies are making reductions 

– or if their production grows, they 

procure credits. They gradually build 

their account balances to have enough 

allowances for compliance by the due 

date. If they have extra, they can bank 

them for future use.

CLIMATE 2020

117REMEDIES



The scientific case for a 
cumulative carbon budget
Climate change mitigation efforts must recognise that tackling current carbon dioxide flows  

is not enough; what matters is total emissions to date

 Arctic sea ice hit its annual minimum on 17 September 

2014. The red line in this image shows the average 

minimum extent  between 1981 and 2010 

By Myles Allen, Environmental Change 

Institute, School of Geography and 

Environment & Department of Physics, 

University of Oxford, & Oxford Martin 

Programme on Resource Stewardship

O
ne of the most important 
new findings of the 2013 
Scientific Assessment of the 

Intergovernmental Panel on Climate Change 
(IPCC) is that “cumulative emissions of 
carbon dioxide (CO2) largely determine 
global mean surface warming by the late 21st 
century and beyond.” Unlike most other 
climate pollutants, CO2 emissions accumulate 
in the climate system. This simple fact has 
profound implications for climate policy. 
Stabilising global temperatures requires net 

global CO2 emissions to be reduced to  
zero. What ultimately matters for climate  
is the total ‘emissions stock’, or cumulative 
CO2 emissions over the entire industrial 
epoch, not the ‘emissions flow’, or the rate  
of emission of greenhouse gases in any  
given decade.

This is important, because many involved 
in climate change negotiations still think 
their ultimate objective is stabilisation of 
atmospheric greenhouse gas concentrations, 
and that the rates of emission in 2030 or 
2050 are crucial determinants of success. 
In reality, stabilising atmospheric CO2 
concentrations is not enough to stabilise 
climate. The world would continue to warm 
for centuries even with CO2 concentrations 
held constant. Stabilising temperatures 

requires net global CO2 emissions to be 
reduced to zero, after which temperatures 
would remain constant even as atmospheric 
CO2 concentrations gradually decline. 
While CO2 was once thought to have an 
‘atmospheric lifetime’ of about 200 years, 
it is now recognised that any fossil carbon 
released will continue to affect the climate 
for many thousands of years. 

This is illustrated in Figure 1, which 
shows three idealised CO2 emission paths. 
In the green path, global emissions peak 
around 2015 and decline thereafter at a peak 
rate of three per cent per year, while in the 
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orange path, they peak in the late 2020s 
but decline at 10 per cent per year – which 
would be extremely expensive, and might 
not be technically or politically feasible. 
Although peak emissions are very different, 
total cumulative emissions up to the time 
emissions reach zero is the same in all 
three cases. The most likely temperature 
responses, shown by the coloured lines in 
the right panel, are almost identical, with 
the small differences dwarfed by uncertainty 
in the response (grey bands).

 Figure 1 also illustrates the importance 
of the carbon budget over the entire 
industrial period, not just to the middle of 
this century. It shows that it is CO2 over all 
time that matters, not cumulative emissions 
to 2050. The orange and green scenarios 
represent very different total emissions from 
now to 2050 but yield the same climate 
outcome. Conversely, constant emissions 
from now to 2050 would represent very 
similar cumulative CO2 emissions to 2050 
as the orange scenario, but a much greater 
climate commitment in the longer term, 
because it would imply a much greater 
emissions commitment after 2050.

Finally, Figure 1 also shows that the longer 
we postpone reducing CO2 emissions, the 
faster they have to fall to achieve any given 
temperature goal (this would not be true of a 
short-lived climate pollutant like methane). 
Conversely, for any given rate of reduction 
after the emissions peak, we must note that 
committed peak warming has been rising 
over recent decades at approximately the 
same rate as cumulative emissions, which is 
about twice as fast as observed temperatures. 
Therefore, measures that would have limited 
CO2-induced warming to 2ºC if initiated 
in 1992 would yield a peak CO2-induced 
warming of over 3ºC if initiated today.

‘Unemittable carbon’

This global carbon budget provides a 
simple and powerful way of framing the 
challenge of avoiding dangerous human-
induced climate change. Figure 2 shows 
global average temperatures plotted against 
cumulative global CO2 emissions, both 
measured from 19th century conditions. 
The thin grey line and grey shaded 
uncertainty plume shows the expected 

warming due to CO2 emissions alone. 
The coloured lines and pink uncertainty 
plume, also plotted against cumulative CO2 
emissions, show expected total human-
induced warming from all greenhouse gases 
and other forms of pollution, under a range 
of scenarios from sustained ‘business-as-
usual’ (red line) to aggressive and immediate 

mitigation (dark blue line). The red scenario 
moves rapidly off to the top right corner 
of the figure, meaning CO2 emissions 
continue to accumulate and temperatures 
keep rising past 4ºC. In the blue scenario, 
net CO2 emissions are reduced to zero 
before 2100, so CO2 stops accumulating 
in the climate system and temperatures 

Figure 1: the persistent effect of CO2 on global temperature
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Warming in the CMIP-5 multi-model ensemble 

under the Representative Concentration Pathway 

scenarios (coloured lines, with pink plume 

showing the range of uncertainty) and under 

idealised CO
2
-only scenarios (grey line and 

plume) plotted as a function of cumulative total 

anthropogenic CO
2
 emissions from 1870 onwards 

– figure SPM10 of IPCC (2013). Black horizontal 

bar shows historical emissions to date; dark grey 

bar shows the approximate cumulative emission 

budget consistent with limiting warming to 2°C; 

light grey bar shows carbon reserves that, if used, 

must be sequestered or recaptured if the 2°C goal 

is to be met. 



stop rising before they reach 2ºC. But all 
scenarios follow roughly the same line: for 
a given level of cumulative CO2 emissions, 
the planet experiences about the same level 
of warming irrespective of whether that 
CO2 is emitted fast or slow. Warming from 
non-CO2 sources adds 25-30 per cent to 
CO2-induced warming from 2050 onwards 
in these scenarios. 

The implications for the cumulative 
carbon budget are shown by the grey bar 
at the bottom of the figure. Past emissions 
from fossil fuel use and land-use change are 
over half a trillion tonnes of fossil carbon 
(black bar). Future CO2 emissions must be 
limited to between half as much again and 
the same again (dark grey bar) if the goal of 
limiting global warming to 2ºC, set by the 
parties to the UN Framework Convention 
on Climate Change (UNFCCC) in Cancún 

in 2010, is to be achieved. The precise 
carbon budget depends on the probability 
we are prepared to accept of failing to 
meet the goal, and on what happens to 
non-CO2 warming, but to have even a 
modest chance of meeting the 2ºC goal, 
total anthropogenic CO2 emissions over the 
entire anthropocene must be less than one 
trillion tonnes of carbon (3.7 trillion tonnes 
of CO2), well over half of which has already 
been emitted.

The IPCC estimates that available fossil 
fuel reserves (economically exploitable with 
current technology and prices) exceed this 
‘2ºC budget’ by a factor of two to three, 
with resources (potentially exploitable if 
prices rise) many times greater still. Hence, 
any fossil carbon used beyond the trillionth 
tonne (light grey bar) will have to be 
captured at source or recaptured from the 
atmosphere and disposed of if the 2ºC goal 
is to be met.

Implications for mitigation policy

Many national and international policies 
still treat climate change as a flow problem, 
focusing on reducing the overall rate of 
greenhouse gas emissions in 2020, 2030 
or 2050. But while reducing the rate of 
accumulation of CO2 emissions buys 
time, it does not solve the problem unless 
we succeed in the end of reducing CO2 
emissions to zero. This is important, 
because many of the most cost-effective 
measures for reducing emissions in the short 
term, such as improving energy efficiency, 
are not those that will ultimately be needed 
to reduce emissions to zero. 

The key technology required to achieve 
net zero CO2 emissions is carbon capture 
and storage (CCS). CCS is in a unique 
position among climate change mitigation 
measures: it is needed to allow exploitation 
of fossil fuel reserves that would otherwise 
be ‘unburnable’ in a climate-constrained 
world and also, in conjunction with 
biomass energy generation or other 
methods, can provide a means of 
extracting CO2 from the atmosphere. 
This is almost certain to be needed either 
to offset remaining CO2 emissions after 
temperatures stabilise or, if the safe 
cumulative carbon budget is exceeded, of 
drawing CO2 down again.

Largely because of this unique long-term 
‘backstop’ role, the IPCC finds that failing 
to deploy CCS more than doubles the 
cost of meeting the 2ºC goal (and in many 
models makes it impossible to meet it at 
all). Yet because it is expensive as a means 
of reducing short-term emissions flow, 
CCS remains a relatively low priority in 
many climate policy portfolios. Recognising 
the cumulative carbon budget is therefore 
essential for governments to recognise the 
importance of specifically supporting the 
development and deployment of backstop 
technologies like CCS.

Cumulative carbon versus short-lived 

climate pollutants

Limited progress on reducing CO2 emissions 
has prompted interest in measures to address 
climate change by reducing emissions of 
so-called ‘short-lived climate pollutants’, or 
SLCPs, such as methane and black carbon 

(soot). Many of the measures required to 
reduce these emissions are relatively low cost 
and offer very substantial co-benefits. Their 
impact, in climate terms, is also relatively 
immediate. If we halve methane emissions 
then atmospheric methane concentrations 
would fall by a comparable amount within 
a couple of decades. In contrast, if we 
halve CO2 emissions, atmospheric CO2 
concentrations would continue to rise, just 
half as fast as before.

Because measures to reduce CO2 
emissions take a long time to have a 
discernible impact, immediate measures 
to reduce SLCP emissions are undeniably 
the most cost-effective approach to 
reducing the rate of climate change over 
the next few decades. But immediate 
SLCP measures would only have an impact 
on peak warming if CO2 emissions are 
reduced aggressively at the same time, 
such that temperatures are beginning to 
stabilise (for which CO2 emissions must 
be approaching zero) soon after 2050. 
SLCP emissions only become important 
in the context of the overall goal of the 
UNFCCC when CO2 emissions are 
already falling.

The myth of ‘CO2-equivalence’

The discovery of the importance of the 
cumulative carbon budget has exploded 
the idea of ‘CO2-equivalence’, which is still 
widely used in climate policy and emission 
trading systems. Not all measures to 
reduce CO2-equivalent emissions in 2030 
are equivalent. Some, like CCS, provide 
a route to net zero or net negative CO2 
emissions. Others, like improved energy 
efficiency or reducing methane or soot 
emissions, do not. 

Short-term measures can help limit 
warming until such time as CO2 emissions 
can be reduced to zero, but in the absence 
of a plan to achieve net zero CO2 emissions, 
they will ultimately fail. It is essential that 
the UNFCCC recognises the importance 
of achieving net zero CO2 emissions such 
that additional policies can be put in place 
to work towards this long-term goal, 
supplementing short-term measures to 
reduce emissions of all climate pollutants 
over the coming decades. 

The discovery of the 

importance of the 

cumulative carbon budget 

has exploded the idea  

of ‘CO2-equivalence’
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By Owen Barder, Senior Fellow, and Alice 

Lépissier, Research Associate, Center for 

Global Development, and Alex Evans, Senior 

Fellow, New York University’s Center on 

International Cooperation 

T
he world is approaching the point 
at which it needs to start to get 
serious about international action to 

address climate change. The UN climate 
change process has now been underway for 
nearly a quarter of a century since the UN 
Framework Convention on Climate Change 
(UNFCCC) was signed in 1992. Over that 
period, global CO2 emissions have risen by 
52 per cent. 

Researchers at Oxford University have 
calculated that the world can emit no 
more than 750 billion tonnes of carbon in 

A global emissions budget 
Setting finite carbon budgets has proved a useful environmental policy tool at national level, but 

to date has failed to gain traction on an international scale. Are concerns over fairness and cost 

justified, or could it offer the global community its best chance for tackling climate change?

total to have a less than 25 per cent risk of 
exceeding 2°C of global average warming.1  
The world has already emitted more than 
500 billion tonnes of this ‘emissions budget’ 
since the mid-18th century, leaving only 250 
billion tonnes remaining. On current rates, 
this is likely to be used up within the next 
two decades. 

As governments approach the 2015 UN 
climate summit in Paris, there are strong 
scientific reasons for them to consider 
basing international climate policy on a 
global emissions budget. This would be 
designed to keep the world below the 2°C 
threshold, and would be allocated between 
all the world’s countries. 

The idea of emissions budgets is already 
embedded in some national contexts – most 
notably the United Kingdom, where the 

2008 Climate Change Act set a long-
term, legally binding emissions-reduction 
target for the UK of at least 80 per cent 
below 1990 levels by 2050. The Act also 
created an independent Committee on 
Climate Change charged with advising 
the government on emissions targets and 
reporting to Parliament (and publicly) on 
progress made towards them.

However, the idea of doing the same at 
a global level has to date made much less 
headway. The idea of a global emissions 
budget is often seen as politically impractical 
by country negotiators – above all because 
of the charged issues of equity and fairness 
involved. 

On the one hand, it is hard to imagine 
developing countries ever agreeing that 
a common property resource like the 

Historical emissions and curbs required for the future
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atmosphere should be allocated indefinitely 
on the basis of ‘grandfathering’, with 
countries’ allocations in proportion to their 
current emissions. Given that countries’ 
emission levels are themselves usually 
proportionate to GDP, allocating an 
emissions budget on this basis would in 
effect be creating new property rights to a 
global commons, and then sharing them out 
on the basis that the richer a country is, the 
larger its share should be.

On the other hand, many developed-
country negotiators have to date assumed 
that an allocation of emissions quotas on an 
equal per capita basis would be ruinously 
expensive for them, and as a result politically 
unsellable to their electorates.

While proposals have been advanced as 
ways of bridging this gap – most notably, the 
idea of a managed process of convergence 
to equal per capita rights over a negotiated 
period that could be decades long, first 
proposed by the Global Commons 
Institute – these have not to date achieved 
a major breakthrough in the UNFCCC 
negotiations.

The idea of a global emissions budget has 
hence remained off the table for most of the 
history of the UN climate process, despite 
the fact that the need for such an approach 
could readily be seen as implied in Article 2 
of the UNFCCC. This defines the overall 
objective of the Convention as “stabilisation 
of greenhouse gas concentrations in the 
atmosphere at a level that would prevent 
dangerous anthropogenic interference with 
the climate system”. 

Against this backdrop, we were interested 
to explore what the financial implications 
would be for different countries of basing 
international climate policy on a global 
emissions budget and then sharing it out 
equitably. Would it be as expensive for high-
emitting countries as they fear? Conversely, 
what would it mean for flows of finance to 
low-emitting countries? This is an especially 
topical question in a year that will see 
the definition of new global Sustainable 
Development Goals (SDGs) to take over 
from the Millennium Development Goals.

To explore these questions, we built a 
detailed quantitative model called SkyShares 
that calculates both:

what countries’ emission allocations 
would be, under user-defined parameters; 
what their net costs would be, including 
decarbonisation costs at home and 
financial flows through international 
emissions trading if the user enables 
trading to be used. The model 
automatically calculates each country’s 
optimal mixture of the two for cost-
effectiveness.

Reference Scenario

Our headline finding is that an approach 
based on fair shares of a finite carbon 
budget is both surprisingly affordable for 
higher-emitting countries and potentially 
game-changing as a source of finance for 
development for lower-income countries if 
emissions trading is permitted (something 
that higher-emitting countries also have 
every incentive to push for, given that 
it substantially reduces their costs of 
compliance).

In our ‘Reference Scenario’ (a 2°C 
emissions budget, with early mitigation, and 
convergence to equal per capita allocations 
by 2030), we find that high-income 
countries as a group would face net costs 
of only 0.6 per cent of GDP a year in 2025 
and 1.5 per cent in 2030, rising to 3 per 
cent by 2050. The United States would face 
net costs of 0.7 per cent of GDP a year in 

2025, and the European Union 0.3 per cent. 
Among emerging economies, China would 
face net costs of 1.4 per cent of GDP a year 
in 2025 and Russia 1.6 per cent. In both 
cases, these are higher than the equivalent 
figure for the United States. This raises 
important issues about equity and fairness.

On the other hand, lower-emitting 
emerging economies would be net 
beneficiaries of the framework in early 
decades. India would gain 2.6 per cent of 
GDP a year in 2025 and Brazil 0.5 per cent, 
though they would then face net costs rather 
than benefits from around 2045 onwards. 

Low-income countries (LICs), finally, 
would stand to gain substantially in our 
Reference Scenario, given their very low 
per capita emissions. Ethiopia, for example, 
would stand to make 27.2 per cent of its 
GDP a year from emissions trading by 
2025, and Bangladesh 9.5 per cent. LICs as 
a group would gain 6.4 per cent in 2025.

In dollar terms, the net financial 
flows to lower-middle-income countries 
would amount to $267 billion in 2025 
(approximately twice as much as the $135 
billion of total global Official Development 
Assistance flows in 2013), while those to 
LICs would total approximately $152 
billion. This would therefore represent 
a major new source of finance for 
development and for delivering the SDGs.
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Historical Responsibility Scenario

We also created a ‘Historical Responsibility 
Scenario’ for comparison purposes. This is 
based on the same mitigation parameters 
as the Reference Scenario, and is likewise 
based on convergence to equal per capita 
entitlements. Unlike the Reference 
Scenario, however, this version converges 
to equal per capita shares of stocks of 
atmospheric carbon. In other words, it takes 
account of past emissions as well as current 
ones, going back to 1800, and then adapts 
future allowances correspondingly.

Overall, this has the effect of reducing 
upper-middle-income countries’ costs and 
increasing those of developed countries. 
Under the Historical Responsibility 
Scenario, we find that: 

upper-middle-income countries’ net costs 
are 0.6 per cent of GDP in 2025 and 3.3 
per cent in 2050 – compared to 0.8 per 
cent and 4.2 per cent respectively in the 
Reference Scenario; 
high-income countries’ net costs are 1.5 
per cent of GDP in 2025 and 5.9 per cent 
in 2050 – compared to 0.6 per cent and 
3 per cent respectively in the Reference 
Scenario.

China is an outlier in the Historical 
Responsibility Scenario in that while its 
costs become proportionately cheaper than 
those of the US in both 2025 and 2050, they 

rise in absolute terms in the earlier years of 
the framework. Under this scenario:

China’s net costs are 1.4 per cent of 
GDP in 2025 and 4.2 per cent in 2050 – 
compared to 1.4 per cent and 5.2 per cent 
respectively in the Reference Scenario;
the United States’ net costs are 1.9 per 
cent of GDP in 2025 and 7 per cent in 
2050 – compared to 0.7 per cent  and 3.4 
per cent  respectively in the Reference 
Scenario. 

Conclusion

One of the objections sometimes made to 
proposals based on defining and sharing out 
a global emissions budget is that it would 
create a ‘zero-sum’ dynamic as countries 
squabble over shares of a finite resource, and 
would make no allowance for future advances 
in technology that would one day bring 
down the cost of emissions reductions.2 

We believe this argument to be wrong 
on two counts. First, we think it is based 
on a misapprehension of how to manage 
shared environmental commons. As Nobel 

economics laureate Elinor Ostrom and 
others have pointed out in rebutting Garrett 
Hardin’s famous ‘tragedy of the commons’ 
argument, recognition of the need to 
cooperate to manage shared commons can 
be a uniquely powerful driver for positive 
sum dynamics.

Second, we believe that this argument 
overlooks the fact that it is precisely 
quantified caps on emissions that are most 
likely to bring down the costs of clean 
technology – in effect creating a virtuous 
circle whereby demand for lower-emission 
technologies reduces their costs and makes 
them more widely available. Our approach 
does not merely anticipate future advances 
in technology; it prices them in, and also 
takes seriously what will be necessary to 
drive those advances.

Above all, we think that the approach 
set out here is practical, not utopian. A 
framework based on the principles we 
have outlined would not depend on full 
global participation at the outset: on the 
contrary, it could work with a coalition of 
the willing, as the SkyShares model will 
illustrate for any combination of countries. 
While recognising that any comprehensive 
approach to climate change will involve 
costs, unrestricted use of emissions trading 
between participants keeps these costs as 
low as they can be.  

Above all, we believe that the 
recent disappointing track record of 
multilateralism and the ongoing leadership 
deficit points to an unmet need for big ideas 
about how we can take control of our shared 
global future. We believe that this is just 
such an idea. 

1 See: www.newscientist.com/article/dn17051-
humanitys-carbon-budget-set-at-one-trillion-
tonnes.html

2 See for example: www.theguardian.com/
environment/2013/oct/24/ipcc-carbon-budget-
warsaw-climate-change-christiana-figueres

While any comprehensive approach to climate change will 

involve costs, unrestricted use of emissions trading between 

participants keeps these costs as low as they can be
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By Brad Page, CEO, Global CCS Institute

T
oday we face the dual challenge 
of achieving both energy security 
and a positive climate outcome. 

Fossil fuels remain extensively distributed, 
easily recovered at low cost and enormous 
in their quantity. The latest report by 
the Intergovernmental Panel on Climate 
Change finds that carbon emissions from 
fossil fuels such as coal, oil and gas are rising 
to record levels. Indeed, the International 
Energy Agency (IEA) forecasts that despite 
the considerable support given to renewable 
energy over the past few decades and 
increasing energy efficiency, fossil fuels will 
still provide about 75 per cent of primary 
energy in 2040.

Yet to achieve a 2°C outcome we have to 
reach zero emissions in about the same time 
frame. Renewables are a vital part of the 
abatement and energy security story. While 
there is no doubting their importance, they 
are not the whole answer in the time frames 
we face. 

Energy efficiency is a win-win element, 
but it cannot do all the work required either. 
While there are many who are convinced 
that renewables and energy efficiency are 
the best path to a low-emission world, 
we should test them against the data and 
predictions mentioned earlier. I find it hard 
to see a 2°C outcome with energy security 
at least cost by 2050 being achieved if we 
also limit the low-emission technologies 
that can be used. 

The enormity of low-cost fossil fuels 
combined with predictions of growing 
energy demand for decades, especially in 
developing countries, means that we will 
need to apply a combination of technology 
and ingenuity to solve the climate challenge. 
I believe that this means carbon capture and 

Carbon capture and storage
Limiting global temperature rises will likely involve a mix of strategies and technologies.  

What part can carbon capture and storage play?

storage – a technology that captures carbon 
dioxide from fossil fuel production and 
permanently stores it underground – is not 
an optional technology. It is mandatory. 

Development and deployment

There are incredibly good reasons to 
pursue vigorously the development and 
deployment of carbon capture and storage 
(CCS) technology. 

First, CCS is the only technology capable 
of directly dealing with emissions from 
fossil-fuelled processes including power 
generation, cement manufacture, steel 
making and fertiliser production. Second, 
all elements of the technology are currently 
deployed in a variety of industries, including 
gas production. These industries are able 
to use existing technologies that are already 
low cost and proven. Despite claims of 
it being too expensive, CCS is highly 
competitive with other near-zero-emission 
technology when comparing cost per tonne 
of CO2 avoided. Third, in combination with 
the use of biofuels, CCS offers the most 
practical method of achieving net negative 

Global Status of CCS: 2014 report found 
there are now 22 projects in construction or 
operation worldwide, a 50 per cent increase 
since the beginning of the decade. The CCS 
industry is poised to move through its most 
active construction period to date, extending 
across a diverse range of sectors such as iron 
and steel, biofuel production, natural gas 
and electricity. 

The world’s first example of CCS at 
full scale on a power station went live at 
SaskPower’s Boundary Dam facility in 
Canada in October 2014. Two more CCS 
projects in the power sector will come into 
operation in the next two years in the US. 
These are the Kemper County Energy 
Facility in Mississippi and the Petra Nova 
Carbon Capture Project near Houston, 
Texas. Western Australia will soon have one 
of the world’s largest CO2 storage projects 
at the Gorgon LNG project, with injection 
planned to commence in 2016.

In Europe, the UK leads with three 
significant CCS projects receiving funding 
to begin advanced engineering studies, 
including both the Peterhead CCS Project 

It will be necessary for all of us involved in  

low-emissions technologies to increase understanding 

and acceptance of the solutions we represent 

carbon emissions, an approach that is very 
likely to be needed to achieve 450 parts per 
million by 2050. In certain circumstances, 
carbon capture utilisation and storage 
(CCUS) may be able to deliver net carbon-
negative oil. 

Finally, what many don’t know is that 
this technology is active, operational and 
viable. The Global CCS Institute’s annual 

and the White Rose CCS Project. Most 
recently, the UK has progressed the Teesside 
Collective Project, which plans to harness 
emissions from industrial processing. 

Until four years ago, China did not rate 
a mention in our annual report. In 2014, it 
became number two in the world, where the 
number of planned large-scale CCS projects 
rose to 11, up from six in 2011.
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 CCS facility interior at SaskPower’s Boundary Dam 

power station, the world’s first CCS on a full-scale  

power station, which went live in October 2014  

Ingenuity required

While there has been steady progress with 
CCS, particularly in the US, Canada, UK 
and China, ingenuity and deployment are 
needed if the technology is to become more 
affordable. Like any technology, costs are 
expected to reduce significantly as second-
generation projects apply the learning and 
expertise from existing projects. 

We are already seeing this in action, with 
CCS in the power sector gaining valuable 
design, construction and operational 
experience through ‘learning by doing’. 
Being a first-of-a-kind project, Boundary 
Dam’s operator, SaskPower, has stated that a 
capital cost reduction of up to 30 per cent is 
readily achievable for its next CCS project. 
The world’s power industry is taking a close 
interest, in particular to how the savings, 
commissioning procedures and standard 
operations can be applied to new projects 
elsewhere. 

The IEA observes that by 2035 we will 
need thousands of CCS projects around 
the world to achieve our climate goals. 
Importantly, many of these will be in the 
non-power sector, or industrial processes. 
We regularly hear CCS and CCUS as 
being exclusively associated with power 
production from coal-fired generators.

But this is to understate the potential 
and necessity for CCS on a wider scope, 
particularly in steel production, fertilisers, 
cement manufacturing and refining, where 
CCS is the only practical application to deal 
with their greenhouse gas emissions. Such 
under-representation also extends to policy 
focus: there are virtually no CCS policies 
in the world that target industrial processes 
for specific support. This area offers big 
emission reduction opportunities and is 
characterised by having no alternative zero-
emission fuel. 

Supportive policy

Clearly the world needs many more 
countries engaging and actively pursuing 
CCS projects. The key missing ingredient 
is supportive policy. We have seen that 
determined and focused policies in many 
countries have resulted in investment in 
renewables over the past decade of some 
$2 trillion. At the same time, valuable but 

considerably less significant policies to 
support CCS have netted some $20 billion 
in investment. 

Equitable policy treatment for low and 
zero-emission technologies is necessary 
to achieve climate change objectives at 
least cost. The UK is leading the way to 
a more equitable, market-based approach 
to low-carbon technologies. Its scheme of 
‘contracts for difference’ in the electricity 
market supports renewables, CCS 
and nuclear. This approach leaves the 
technology choice up to individual private 
developers to identify the commercial 
opportunity based on a single contract for 
difference price. It avoids ‘picking winners’, 
allowing investors to make rational 
economic choices that deliver lower costs 
for the consumer. 

With large-scale CCS power projects 
now a reality, an important milestone in 
deployment of the technology has been 
achieved. This means that it is time to 
move discussion onto how CCS can best 
be deployed as part of a least-cost approach 
to climate change mitigation. We can 
now move on from arguments about its 
‘experimental’ nature or that it has not yet 
been applied at scale to fossil fuel power 
plants. Carbon capture technologies have 

undergone significant development in the 
last decade and we now have large-scale 
CCS projects in operation and construction. 
It’s critical that CCS is acknowledged for 
its role in capturing carbon emissions. The 
right policy and funding mechanisms are 
needed to help CCS deliver a least-cost, 
clean-energy solution for climate change.

As we head towards the UN climate 
summit in Paris later this year, it will 
be necessary for all of us involved in 
low-emissions technologies to increase 
understanding and acceptance of the solutions 
we represent. We must especially arm those 
that negotiate agreements and determine 
national polices with the facts, analysis and 
conclusions that make the explicit inclusion 
of CCS and CCUS in energy policy and 
mitigation policy straightforward. 

It is possible to solve the climate 
challenge. We already have the means.  
We now need to apply our ingenuity and 
ensure we use all the technologies we  
have available, including CCS, to enable 
them to service our energy needs practically  
and affordably.  
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Taming the dragon
China’s pursuit of economic growth has taken its 

environmental toll, with smog now a fact of city life.  

Can the world’s biggest carbon emitter keep growing 

without tipping the climate over the edge?

By Isabel Hilton, journalist and broadcaster; 

CEO and Editor, chinadialogue

I
n March 2015, international news 
organisations reported some arresting 
remarks attributed to the head of China’s 

meteorological service, Zheng Guoguang. 
China’s temperatures, he warned, were rising 
faster than the global average and the country 
faced potentially disastrous climate impacts, 
including severe droughts and floods that, 
along with predicted higher temperatures, 
could threaten rivers, agricultural production 
and major infrastructure projects such as the 
Three Gorges Dam.  
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 Beijing, China. Women wear masks to protect 
against the heavy smog, a regular occurrence  
in the cities of China’s eastern seaboard

Zhang’s remarks were strikingly direct. 
Their substance has been understood by 
China’s government for a decade. Qin 
Dahe, Zhang’s predecessor, had previously 
pointed out that temperatures across the 
Tibetan plateau were rising four times faster 
than the global average, and that China’s 
densely populated east coast, with its 
important delta cities, is highly vulnerable 
to sea-level rise and salt water intrusion.  

In 2005, as gross emissions from China’s 
rapidly expanding, coal-fired economy 
were about to overtake those of the United 
States, China’s leaders made a point of 
learning about climate change. Climate 
experts were summoned to brief the 
Communist Party’s Central Committee 
about climate science, and what a changing 
climate might mean for China’s economic 
future and international standing. As one 
climate expert put it at the time, the tallest 
tree attracts the wind. A China on the  
verge of becoming the world’s biggest 
emitter of greenhouse gases was in need  
of a policy response. 

Slow start

China has been involved in international 
climate negotiations since they began. 
It is party to both the 1992 Framework 
Convention on Climate Change and the 
Kyoto Protocol. When the Kyoto Protocol 
was being negotiated in the 1990s, China was 
just beginning two decades of spectacular 
growth and its leaders were in no mood 
to listen to warnings about the dangers of 
coal dependency or climate impacts. Nor 
were they obliged to – only developed states 
agreed to take on emissions reduction targets 
under Kyoto. Along with India and other 
emerging economies, China argued that, 
since developed countries had caused the 
problem, it was up to them to fix it. China 
was not going to put prosperity on hold.  

Under the Kyoto principle of “common 
but differentiated responsibilities”, China 
was only committed to the so-called 
nationally appropriate mitigation actions 
– NAMAs in climate policy jargon. It also 

became one of the biggest beneficiaries of 
the Clean Development Mechanism. 

In the early years of the 21st century, 
climate change barely registered in Chinese 
media. It was not until 2007, when China 
finally overtook the US as the world’s largest 
emitter and issued its first climate change 
policies, that the government ordered 
official media to begin a public education 
campaign on climate change.  

The following year, China announced 
a pilot carbon trading scheme, began to 
close small and inefficient coal-fired power 
plants, and directed major investment to 
the development of wind power and the 
manufacture of solar panels. Today, China 
has the world’s largest installed wind and 
solar capacity, is planning a rapid expansion 
of its nuclear capability, is on the brink 
of launching its national carbon trading 
scheme and has promised to put a cap on 
coal by 2020.

 China’s leaders, many of them trained 
engineers, had little difficulty in grasping 
the science, or in directing planners 
and policymakers to work through the 
implications for China’s future. But if 
climate scepticism was not an obstacle, 
effective climate action was nevertheless far 
from straightforward. China depends on 
coal for more than 70 per cent of its energy, 
vested fossil interests are powerful, and, 
internationally, a sense of historic grievance 
towards developed countries remains 
sufficiently strong that China cannot afford 
to seem weak in negotiations.   

Strategic shift

China nevertheless began in earnest to 
plan for sustainable development in the 
preparation of the 12th Five-Year Plan, 
which came into effect in 2011. By then it 
was apparent that China’s carbon-intensive 
growth model would quickly run out of 
steam. Labour costs were rising, while  
high-investment, low-added-value,  
export-led growth was proving too costly  
in environmental and social terms and  
was monstrously inefficient in its use of 
energy and raw materials. It was clear 
that if China was to avoid middle-income 
stagnation, there would have to be a 
strategic economic shift. 
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The 12th Five-Year Plan emerged as 
a blueprint for moving China, by then 
responsible for half of the world’s annual 
coal consumption, towards cleaner growth. 
It identified several key technology sectors 
for priority investment – including electric 
mobility, clean technologies and renewable 
energy – and mandated tougher energy 
efficiency targets.   

China had signed up to a 2°C target in 
Copenhagen in 2009, but privately many 
climate experts believed that it was not 
achievable. More worryingly, they reported 
that the view in government was that three or 
four degrees of warming would be tolerable. 
At those levels, experts fear that warming 
will trigger feedback loops, such as massive 
methane release from thawing tundra that 
could render climate change catastrophic. 

War on pollution

China has several climate policy problems. 
The Party’s priority is to maintain power, 
which dictates that it delivers ever-improving 
living standards. Delivering that prosperity 
demands energy, and local officials, whose 
promotions depended on headline GDP 
growth, were well disposed to energy-
intensive industries and inclined to turn 
a blind eye to China’s poorly enforced 
environmental protection regulations.   

The Ministry of Environmental 
Protection was too weak and under-
resourced to prevail against the argument 
that China could develop first and clean 
up later. It was not until the consequences 
of coal dependency became inescapable 
in other ways that the government began 
to put some serious strength into the 
enforcement of its own laws and regulations. 

Today, the choking smog that regularly 
blankets the cities of China’s eastern 
seaboard, and that takes six years off the life 
expectancy of people in north China, has 
become a toxic political issue. The Prime 
Minister, Li Keqiang, has declared a ‘war on 
pollution’ and the massive task of cleaning 
up China has begun. Coal use is to be 
capped and there is a rush to build nuclear 
and hydropower and to convert power 
generation to gas.  

The 13th Five-Year Plan is now in the 
final stages of preparation, and its targets 

and goals will dictate what China brings 
to the climate conference in Paris in 
December. China now emits half as much 
again as the US. Even measured on a per 
capita basis, China’s emissions surpassed 
European levels for the first time in 2014. 

China aims to become a fully 
industrialised, middle-class society by 2021 
and promises that its emissions will peak by 
2030 at the latest. The argument today is 
not about the need for climate action, but 
rather the manner in which it is executed.  
Should China grow rapidly to an early but 
high peak, then face deep cuts, or grow 
more slowly to a later but lower peak?   

 Policymakers outside China believe that a 
peak at 2030 is too late for the world to avoid 
dangerous climate change, and several recent 
reports have pointed to pathways that would 
allow China, theoretically, to move faster. 
Moving from theory to practice, however, 
would demand that China upgrade its 
economy; overcome opposition from vested 
interests, including its own powerful state-
owned enterprises; effect an energy transition 
on a breathtaking scale; and bring in a robust 
system of environmental governance. It’s a 
big agenda, even without the countervailing 
pressures of a slowing economy; concerns 

about energy, food and climate security; a 
shrinking water supply; and the perceived 
risk of domestic instability. 

Despite a rapidly expanding renewable 
and nuclear sector, official projections put 
the non-fossil fuel share of all energy at 
only 20 per cent by 2030. China is paying 
the price of following the development 
model of countries that industrialised 
more than a century earlier, despite the 
fact that negative lessons were clear and 
available. It was only when large-scale 
contamination incidents threatened public 
discontent that the government began to 
take seriously questions around the quality 
of development, rather than its speed.   

China’s willed dependence on coal has 
left a legacy of inefficiency and pollution 
from its energy, transportation and chemical 
sectors, and the failure to count the cost 
of pollution has hampered innovation and 
efficiency. Now the government hopes that 
the transition to low-carbon development 
will spur the necessary changes in both 
production and consumption. 

Last year, China and the US signed a 
landmark climate cooperation agreement, 
and China promises to be more involved 
in global climate change governance and 
to assume ‘appropriate responsibilities’. 
The government is well aware of the risks. 
Whether it can act fast enough to avoid 
them remains to be seen. 

 Wind turbines and a power plant in Dongfang, 
China. A more rapid shift to renewables will be 
required to avoid dangerous climate change
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A model for the wider world?
Early action on climate change has helped the EU to achieve substantial cuts in emissions while 

growing its economy. As the international community prepares to sign a new climate agreement, 

what lessons can it draw from Europe?

By Miguel Arias Cañete, EU Commissioner 

for Climate Action and Energy

E
instein said: “We cannot solve our 
problems with the same thinking we 
used when we created them.” When it 

comes to fighting climate change, it is clear 
that we need to think differently.

Today, all across the world, we are seeing 
the impacts of greenhouse gas emissions 
that have been pumped into the atmosphere 
over past generations. If we do not want to 
heap more problems upon the generations 

 The photovoltaic park in Les Mées. One of the 

 largest solar farms in France, it covers an area  

of 200 hectares and delivers 100 MW of power 

that follow us, we need to take swift and 
collective action.

We know that building a climate-resilient, 
low-carbon global economy is the only 
way to keep global warming below 2°C 
and avoid the most dangerous impacts of 
climate change. But time is not on our side. 
The scientific evidence is unequivocal: 
delaying action will only be more costly and 
narrow our options for reducing emissions 
and adapting to the unavoidable impacts 
of climate change. On the flip side, the 
transition to low-emission, climate-resilient 

development can revitalise economies in 
Europe and globally, and help us seize the 
significant business opportunities that this 
industrial revolution promises.

Leading by example

The new climate agreement in Paris this 
December offers a unique opportunity for 
global leaders to steer the world towards 

©
  J

e
a

n
-P

a
u

l P
e

lis
si

e
r/

R
e

u
te

rs

CLIMATE 2020

129MAKING IT HAPPEN



 Leaders from Denmark, Germany, Sweden and the 

Netherlands at the EU summit, March 2008, where  

they signed up to the Renewable Energy Directive. 

Individual targets set for each country are designed  

so that by 2020 the EU will derive at least 20 per cent  

of its total energy needs from renewable sources    

a secure and sustainable future. The EU 
has already started the transition to a 
low-carbon economy. We are well on track 
to meet our 2020 targets for emissions 
reductions, renewables and energy 
efficiency. 

EU emissions fell by 19 per cent 
between 1990 and 2013, while GDP grew 
by 45 per cent. This absolute decoupling 
of greenhouse gas emissions and economic 
growth has been driven by robust EU and 
Member State policies. These have led to 
improved efficiency and a higher share of 
renewable energy, which today provides 15 

per cent of our energy and almost 26 per 
cent of EU electricity.

 We have seen the benefit of early action 
and how setting ambitious targets has 
paid off. They have given industry the 
necessary predictability it needs for efficient 
investment and have been an important 
driver of stimulating innovation and 
reducing the costs of technologies. 

A key role of the Paris agreement will be to 
provide that same signal and clarity at global 
level by ensuring a system of transparency 
and accountability that shows parties will 
follow through on their commitments. The 

green economy is proving to be one of the 
most promising areas for job creation in 
the EU, enjoying a 20 per cent increase 
even during the recession years. Today the 
environmental goods and services sector in 
Europe provides jobs for more than four 
million people.
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The EU’s new investment plan will 
unlock public and private investments of 
at least j315 billion over the next three 
years. These investments, in areas such 
as infrastructure, energy efficiency and 
renewables, will help modernise and further 
decarbonise the EU’s economy, as well as 
create jobs.

Ambitious targets

We are making good progress but we 
can – and must – do more. Last October, 
EU leaders agreed new targets for 2030, 
including a binding domestic greenhouse 
gas emissions reduction goal of at least 40 
per cent below 1990 levels. 

This is the core of the EU’s contribution 
to the new global climate deal and is 
consistent with achieving emissions 
reductions of at least 80 per cent by 2050. 
We will also grow the share of renewables in 
the total energy mix to at least 27 per cent 
and have set an indicative energy savings 
target of at least 27 per cent.

Thanks to determined efforts at EU and 
Member State level, the EU is the most 
emissions-efficient economy in the world 
today per unit of GDP. Reaching our 2030 
target would further halve our emissions 

2020, when the new global climate deal 
comes into force. 

Critical mass

The most immediate challenge in the 
coming months is the timely delivery of 
national contributions to the new global 
deal by a critical mass of international 
partners. 

The EU was the first major economy 
to submit its contribution in early March. 
Only a handful of others, including the 
US, Russia and Mexico, have followed, but 
it is essential that other countries, and in 
particular other G20 nations, now move 
with a greater sense of urgency.

G20 countries make up around 75 per 
cent of global emissions, so it is crucial 
for them to communicate their intended 
contributions to partners as soon as possible. 
We must have a clear idea of the adequacy 
of the collective effort before Paris so that 
together we can design and agree a regime 
that is capable of keeping the world on track 
to meet our objective of limiting global 
temperature rise to below 2°C. 

If we are to have a level playing field, we 
need the broadest geographical coverage 
and the highest possible level of ambition. 

The EU and its Member States are 
already the leading providers of official 
development assistance and climate finance 
to developing countries and will continue 
to provide support to poor and vulnerable 
nations. 

The EU will provide up to j14 billion 
of public climate finance from its 2014–20 
budget to partners outside the EU. This 
is in line with the goal of investing at 
least 20 per cent of the EU’s budget in 
climate-relevant actions both domestically 
within the EU and internationally over 
this period. In addition, the European 
Investment Bank invests around j2 billion 
per year in international climate action. 
Achieving synergies between development 
and climate objectives will be crucial for the 
transformation to a low-carbon, climate-
resilient world. 

We are already contributing significantly 
to the transfer of technology by financing 
climate action and development projects 
with a technology dimension, as well 
as through research collaboration. 
Horizon 2020, the EU’s largest research 
and innovation programme, is open to 
researchers and entrepreneurs outside 
the EU and provides financial support 
to less developed countries. The EU has 
committed to invest at least 35 per cent 
of the programme’s budget of nearly j80 
billion in climate-related action.

We are also working with our trade 
partners to speed up the dissemination and 
uptake of climate-friendly technologies. We 
hope to conclude a significant international 
agreement on the liberalisation of trade in 
environmental goods and services before the 
end of the year. 

In the run-up to the Paris conference 
we are also building strong alliances with 
ambitious international partners. But 
success in Paris requires pressure from a 
wide range of constituencies – citizens, 
business leaders, financial institutions and 
civil society. 

Every person and every country of the 
world stands to benefit if we can prevent 
climate change from reaching dangerous 
levels. We are all stakeholders in the 
planet and we all have a part to play in 
safeguarding it for future generations. 

The EU is responsible for nine per cent of global emissions. 

We are prepared to play our part, but we need others to 

do the same. We also understand that some countries 

may need support in their fight against climate change

The new agreement must reflect evolving 
geopolitical and economic realities. Those 
with the greatest responsibilities and 
capabilities will be expected to make the 
most ambitious mitigation commitments.

Supporting international partners

The EU is responsible for nine per cent of 
global emissions. We are prepared to play 
our part, but we need others to do the same. 
At the same time, we understand that some 
countries may need support in their fight 
against climate change and in making the 
transition to a low-carbon economy.

intensity. We will achieve our goal by fully 
integrating climate into our energy policy. 
We are building a strong European Energy 
Union that will change the way we use, 
transport and consume energy. 

Energy efficiency in particular has a key 
role to play in meeting climate objectives 
– both in the EU and globally. After all, 
the cheapest and cleanest energy is the 
energy we don’t use. Energy efficiency 
measures can deliver quick, cost-
efficient results. They have an important 
contribution to make towards closing the 
large emissions gap between now and 
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Leading the way?
Is the US ready to spearhead action on the bold changes necessary to avoid a potentially 

catastrophic rise in global temperatures?
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The US Climate Action Plan, released by the Obama 

administration in 2013, laid some of the groundwork  

for a more aggressive stance on climate 

By Sam Adams, Director, US Climate 

Initiative, World Resources Institute

A
s the world heads toward a global 
agreement to tackle climate change 
this year, the United States needs 

to be at the forefront. The US – which is 
the world’s biggest historic greenhouse gas 
(GHG) emitter, and the second-biggest 
current one after China – has begun the shift 
from laggard to leader in curbing the GHG 
emissions that are warming our planet. The 
consequences of this warming are evident 
across the US map: severe droughts, extreme 
weather and rising seas. Most American 
citizens, and the leaders of many cities, states 
and regions, recognise that now is the time to 
act. So does President Barack Obama.

There is legitimate reason to be hopeful 
that with US leadership, an international 
agreement can be struck in Paris this 
December. A global deal would help launch 
the long-term efforts we need to keep the 
world from exceeding the 2°C temperature 
rise that the vast majority of climate 
scientists agree would dramatically increase 
vulnerability to climate-fuelled disruption.

Real opportunity 

A visible first step toward this goal is the US-
proposed climate commitment – its Intended 
Nationally Determined Contribution 
(INDC) in UN parlance – released on 31 
March 2015. In it, the US administration 
said it will reduce its GHG emissions to 
between 26 and 28 per cent below 2005 
levels by 2025, a goal that is challenging 
but achievable. Meanwhile, as part of a 
US-China announcement last November 
in Beijing, China has committed to limiting 
its carbon dioxide emissions so that they 
peak by 2030 or perhaps even earlier. The 
historic joint climate announcement by these 
two economic powerhouses offers essential 
momentum for other nations to build on. 

The climate challenge is filled with 
real opportunity. With job creation and 
economic growth in prospect for nations 
that lead on low-carbon technologies, 

putting a price on carbon could make the 
US more competitive with China and 
other countries that dominate the booming 
clean-energy market. As the world’s top 
investor in renewable energy, China is 
creating 100,000 clean-energy jobs each 
year. By 2020, the International Energy 
Agency predicts China will account for 
40 per cent of world growth in renewable 
energy capacity. It makes sense for the US 
to increase its share of this business.

In fact, five US sectors are primed to 
capture additional economic benefits while 
combating climate change, according to 
the World Resources Institute (WRI) 
2014 report, Seeing Is Believing. These are: 
power generation, electricity consumption, 
passenger vehicles, natural gas systems and 

participants in the Regional Greenhouse 
Gas Initiative have reduced power sector 
carbon dioxide pollution by 40 per cent 
since 2005 while the regional economy grew 
by eight per cent, adjusted for inflation. 
Customers collectively saved nearly $400 
million on energy bills. 

Western and Midwestern states are 
working together on climate and clean-
energy strategies through the North 
America 2050 Initiative. California and 
Quebec are partners in a cap-and-trade 
emissions-cutting programme, which 
Ontario recently announced it plans to join. 
A new executive order issued by Governor 
Jerry Brown mandates cutting California’s 
GHG emissions to 40 per cent below 1990 
levels by 2030, an interim target meant to 

hydrofluorocarbons (or HFCs, the potent 
heat-trapping gases commonly used as 
refrigerants). Together, these five account 
for more than half of total US GHG 
emissions. Curbing emissions from these 
sectors, therefore, is critical for the US to 
achieve its national climate goals.

Laying the groundwork 

The US Climate Action Plan, released 
by the Obama administration in 2013, 
laid some of the groundwork for a more 
aggressive stance on climate. Rather than 
pushing for legislation in a politically 
polarised Congress, the President’s plan 
aims at change through federal regulations 
and state-level action. WRI’s paper, Can the 
US Get There from Here?, demonstrates that 
by using power plant standards and energy 
efficiency while reducing methane emissions 
and moving away from HFCs, the climate 
targets set out by the US can be met.

As the federal government clicks into 
gear on climate action, it joins leaders 
of cities, states and regions who are 
already responding to the challenge. In 
nine Northeast and mid-Atlantic states, 

help the state lower emissions to 80 per cent 
below 1990 levels by mid-century.

All US states will be required to comply 
with new national power plant standards, 
which are expected to become final in June. 
WRI’s analysis shows that for many, it won’t 
be a heavy burden and greater efficiency 
and innovation could enhance economic 
opportunity.

Based on existing infrastructure, many 
states can cut emissions by relying more on 
natural gas, installing more combined heat 
and power at large facilities, like universities 
and hospitals, and making on-site efficiency 
improvements at coal plants. Some 29 states 
already have renewable energy standards 
and about 25 have energy efficiency 
standards. And because supply and demand-
side efficiency saves energy, these measures 
can be cost-effective and could lower 
electricity bills in the long run. Many states 
found that using more renewable energy 
brought consumer prices down.

Portland: a success story 

As former mayor of the environmentally 
focused city of Portland, Oregon, I have seen 

 Firefighters combat brush fires that rage out of control 

in drought-parched southern California, USA
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up close how climate action and economic 
development can and must go hand in 
hand. Five years ago, Portland integrated 
its climate action strategy with a push to 
develop the economy and create jobs in a 
plan called We Build Green Cities. Focusing 
on clean technology and professional 
services companies, Portland encouraged 
environmentally sustainable construction 
and eco-district planning to make 
neighbourhoods walkable, bike-able and 
connected by transit and bike corridors to cut 
down on the need for cars, as well as deeply 
self-sufficient in terms of energy. We created 
900 bioswales – landscape features designed 
to remove silt and pollutants from surface 
run-off – to make the city greener and keep 
rainwater from flooding our streets. 

The city’s carbon emissions dropped 
11 per cent between 1990 and 2013, 

while population and the economy grew. 
Global companies – including wind 
turbine maker Vestas, renewable energy 
firm Iberdrola and networking company 
Alcatel-Lucent – were drawn to this 
revitalised metropolitan area.  

One key to our success was linking 
climate action and sustainability from the 
start. These efforts can’t be an afterthought 
for cities, states and countries that want 
economic as well as environmental benefits. 
Most mayors don’t have the luxury of 
wallowing in partisan politics. They have 
to provide services that people demand in 
a cost-effective way. Often the clean, low-
carbon option has the greatest value over 
the traditional approaches.

Getting the world on track 

What’s true for Portland is becoming true 
of other cities around the globe – and these 
successes can also be achieved at the state, 
national and global level. The Compact 
of Mayors, launched at the UN Climate 

Summit last September, is the world’s 
largest coalition of city leaders addressing 
climate change. Its signatories pledge to 
reduce their GHG emissions, track their 
progress and prepare for the impacts of 
changing climate. While over the past 20 
years, US federal interest in climate has 
waxed and waned, cities have helped lead 
the way with innovative approaches and 
cost-effective policies.

Climate action in US cities is in line 
with polling that shows the vast majority 
of Americans favour government action to 
combat climate change and deal with its 
worst impacts. That includes nearly half of 
all Republicans who responded, reflecting 
a growing potential that the partisan divide 
on climate can be overcome.

Even as those with vested interests in the 
high-carbon status quo continue to block 
action and spread misinformation, climate 
science has only gotten clearer, and the 
scientific consensus has only gotten deeper. 
There is also mounting evidence that climate 
action and economic growth can go together, 
as demonstrated by New Climate Economy’s 
Better Growth, Better Climate report.

The American public and many US city 
leaders have made their needs known: they 
want the United States to lead, working 
with the international community to address 
the effects of a changing climate. In a recent 
New York Times/Stanford University poll, 
US voters said they would support a US 
commitment to an international agreement 
to reduce global emissions. 

As we head to the next big opportunity 
in December, the US can draw on its 
recent experience to play a leading role. 
Its commitment to reduce emissions by 
26 to 28 per cent is significant, but it 
shouldn’t stop there. The United States 
has the opportunity to accelerate efforts 
to decarbonise its economy over time and 
in doing so, help the world get on track to 
tackle climate change. 

But it can’t be done by just one big 
country – or two or 10. All countries 
need to come together to recognise the 
benefits of robust climate action for people, 
communities and the economy. By seizing 
these opportunities, the world is poised to 
tackle this global challenge. 

 Environmental Protection Agency Administrator  

Gina McCarthy signs US President Obama’s new  

carbon pollution emission guideline plan, the  

centrepiece of the Climate Action Plan, June 2014
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By Helen Mountford, Director of Economics, 

World Resources Institute; Program Director, 

New Climate Economy initiative

O
ver the next 15 years, the world 
economy will experience a massive 
transition. In developing and 

emerging economies, major investments 
will be needed to eradicate poverty, provide 
access to energy and clean water, and 
ensure liveable cities. In parallel, developed 
economies are embracing programmes of 
structural change, recognising that the old 

Financing the transition to  
a better, cleaner economy
What mechanisms, on national and global levels, can be deployed to ensure that both private and 

public investment is directed towards green growth?

growth models that led to the economic 
crisis are no longer sustainable. At the same 
time, people, businesses and governments 
are recognising the enormous economic and 
social risks associated with a changing climate 
and the need to urgently shift towards low-
carbon and climate-resilient growth paths. 

Thankfully, future economic growth 
does not have to copy the high-carbon, 
unevenly distributed model of the past. 
Countries at all levels of income now have 
the opportunity to build lasting economic 
growth and reduce the immense risks of 
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climate change at the same time. The 
Better Growth, Better Climate report of 
the New Climate Economy project finds 
that we need to invest approximately $90 
trillion in infrastructure worldwide by 2030 
to meet development needs. The report 
demonstrates how recent technological 
developments (such as dramatically falling 
costs of renewable energy), as well as 

 UN Secretary-General Ban Ki-moon tours Masdar 

Institute of Science and Technology in Masdar City, Abu 

Dhabi. Masdar City is a zero-carbon development that  

is designed to be a hub for clean-tech companies
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 Wind turbines at the Beberibe Wind Farm, Brazil. The 

renewables sector in the country has benefited from 

investment support by the Brazilian Development Bank

minimise asset stranding and successfully 
meet the International Energy Agency’s 
low-carbon scenarios. In the United States 
and Europe, many coal plants are being 
closed rather than upgraded to meet new 
air pollution regulations. Over the next few 
decades, many more coal-fired power plants 
could be retired as they reach the end of 
their natural lives or as they are no longer 
economically viable. 

For governments, the best way to 
minimise the cost of asset stranding is to 
send clear and unambiguous policy signals 
about future economic direction. Currently, 
ambiguity in many governments’ energy 
policies creates high uncertainty, which 
reduces jobs, investment and growth. Strong, 
predictable carbon pricing would make 
clear that high-carbon assets are risky and 

Minimising the risks of asset stranding

With the right policies, the risk and costs 
of asset stranding will be minimal. The 
New Climate Economy estimates that 
even including stranded asset costs, the 
full investment impact of a low-carbon 
transition in the electricity sector would be 
a net financial benefit of up to $1.8 trillion 
from 2015 to 2035.

The Better Growth, Better Climate report 
highlighted the particular importance of 
moving away from coal-powered energy 
generation. Across all fossil fuels, coal 
holds the largest emissions-reductions 
potential. Reducing coal use could achieve 
nearly 80 per cent of the fossil fuel-related 
CO2 emissions reductions in a low-carbon 
scenario. It is also particularly damaging to 
health, with coal-burning one of the major 
contributors to the seven million people 
dying prematurely each year as a result of 
air pollution. The progressive phase-out 
of coal plants in the developed world could 

opportunities to save money (e.g. through 
the design of compact and connected cities), 
mean that the investment needs could be 
about the same whether we follow a high-
carbon, polluting pathway or an efficient, 
healthy, low-carbon pathway. But we need to 
invest well and make the right choices now.

Investment for better, low-carbon growth

There is an enormous potential for profitable 
investment in greater efficiency, structural 
transformation, and technological change 
in cities, energy systems and land use. The 
New Climate Economy has found that 
meeting a low-carbon path consistent with 
the internationally agreed goal of keeping 
global average temperature rise below 2°C 
will require less than an additional five 
per cent in upfront investment compared 
to the business-as-usual scenario. Lower 
operational costs, for example, and reduced 
fuel expenditures through a transition toward 
clean energy, could offset these additional 
investment costs and lead to net savings of 
$1 trillion to 2030, again compared to the 
business-as-usual scenario. 

Financing the transition to a better and 
greener economy will require decisive, 
early and ambitious action. With the 
right policies, governments can achieve 
the necessary investments in low-carbon 
infrastructure and reduce the risks of 
expensive stranded assets – i.e. assets that 
are no longer able to earn an economic 
return as a result of changes in the market 
and regulatory environment. If done 
correctly, the low-carbon transition will 
result in a win-win scenario for economic 
development and the planet. 

The New Climate Economy has found 
that win-win actions that simultaneously 
boost growth and reduce climate risk 
could account for at least 50 per cent, and 
potentially as much as 90 per cent, of the 
emissions reductions needed by 2030 to put 
us on a pathway to keeping global warming 
at safe levels. However, if action is delayed 
or governments continue to send mixed 
signals, for example through subsidising 
fossil fuel use and production, the costs 
of this transition and the risk that existing 
or new infrastructure will need to be 
prematurely scrapped will increase.
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create a robust business case for investment 
in a low-carbon economy. Transparent and 
mandatory disclosure on the carbon exposure 
of companies and investments would be an 
important step towards better understanding 
and managing such risks.  

Mechanisms for green financing

Much of the investment needed for low-
carbon infrastructure could be delivered 
through existing mechanisms with the 
help of supportive policy and market 
signals. Some additional investment will 
require new, efficient finance structures. 
Governments can support the direction 
of private finance through regulation, 
incentives, co-investment, risk-sharing 
instruments and other policy measures.

In high-income countries, various finance 
tools have been used in recent years to 
provide investors direct access to low-carbon 
infrastructure, including YieldCos, municipal 
finance, and green bonds. YieldCos, for 

example, focus exclusively on owning and 
operating portfolios of renewable assets 
that are largely free of fuel, market and 
technology risks, providing investors with 
predictable revenues over 15 to 20 years. 

Meanwhile, green investment banks 
are becoming increasingly important for 
low-carbon finance. While they currently 
account for only a small portion of the 
financing landscape, green banks have been 
successfully leveraging private capital and 
proving that low-carbon investment can 
be profitable. For example, the UK Green 
Investment Bank expects to earn taxpayers 
an average return of eight per cent per 
year. It is estimated that such financial 
instruments could reduce the financing costs 
for low-carbon electricity by 20 per cent.

In middle-income countries, public 
capital can play a key role in lowering 
finance costs, which are otherwise so high 
that they obscure cost advantages from 
lower labour and construction costs.

For example, it is estimated that the 
cost of financing in India can add between 
24-32 per cent to the cost of renewable 
energy. However, there are encouraging 
developments among a number of 
middle-income countries, for example the 
significant investments by the Brazilian 
Development Bank in renewables, and 
successes in China in providing low-cost, 
long-term debt for clean energy. 

In low-income countries, policy 
and government instability and lack of 
financial capacity can be major barriers 
for investments in energy systems and 
infrastructure, such that multilateral banks 
and development finance institutions need to 
play a much more crucial role. 

Platforms such as the Green Climate 
Fund, Sustainable Energy for All, and the 
Climate Finance Innovation Lab focus on the 
particular demands of low-income countries 
by funding adaptation and mitigation actions, 
designing specific equity funds, etc. While 
climate finance will make up only a small part 
of the total financing needs for sustainable 
infrastructure, if used wisely its funds could 
be a catalyst for, and critical complement to, 
further public and private finance. 

Globally, a mix of financial innovation, 
greater targeting of development bank 
finance and concessional debt, and 
increased development capital flows 
into low-income countries will be 
essential. Regulators and investors should 
work together to develop financing 
arrangements and industry structures that 
better suit the characteristics of low-carbon 
assets in different geographies. With the 
right regulatory regime and financial 
intermediation in place, the apparent 
‘riskiness’ of low-carbon assets is likely to 
prove to be lower than that of the more 
volatile fossil fuel assets.

The opportunities to drive economic 
growth and climate risk reduction together 
are enormous, but time is not on our side. 
The next 10 to 15 years will be critical. 
If governments commit to a low-carbon 
economy, act quickly, and implement effective 
financial mechanisms, they can maximise 
the economic benefits while minimising the 
financial and social risks. Now is the time to 
seize these opportunities.   
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Unburnable carbon 
and the carbon bubble
What is the scale of unburnable carbon and the carbon  

bubble in global financial markets? When and how might  

a correction take place and what impact might it have  

on the global economic system?

By Simon Zadek, Co-Director, UN 

Environment Programme Inquiry into Design 

Options for a Sustainable Financial System; 

visiting scholar, Tsinghua School  

of Economics and Management;  

Senior Fellow, International Institute for 

Sustainable Development  

N
o more than 1,000 gigatons of 
carbon can be emitted into the 
atmosphere for the forseeable 

future to have a chance of keeping global 
temperature rises under 2ºC. This carbon 
budget is not a lot, given that we currently 
emit almost 40 gigatons per annum globally, 
and this number is rising. Even levelling 
off would only give us another couple of 
decades of budget left, after which the vast 
majority of people alive today, plus those yet 
to be born, would face an uncertain future.

Carbon emissions are a self-inflicted 
wound, caused by economic activities 
invented before we understood their 
full implications, providing a legacy of 
over 1,000GWs of coal-fired electricity 
generation and over one billion cars on 
our roads worldwide. Investments that 
will transition us to a low-carbon, climate-
resilient economy are happening, but not at 
the speed and scale needed. 

Global investment in renewables increased 
by 17 per cent in 2014, yet 116 out of 140 
countries registered a deterioration in their 
stock of natural capital. That is, financial 
markets are responding to environmental-
related risks and opportunities, but far 

too slowly to halt, let alone reverse, the 
potentially fatal damage.

Financial markets are continuing to 
finance, and in the short term profit 
from, carbon-intensive investments. 
Such investments pump carbon into the 
atmosphere that will be with us for thousands 
of years, and cumulatively impact billions of 
people long after the investors have reaped 
their financial rewards. That these investors 
may at some later date switch their bets to 
clean technology will not make up for the 
damage done. Under-pricing carbon in 
investment decisions is in effect shorting 
civilisation itself, making money by betting 
on our demise. And like more conventional 
shorting in financial markets, the bet itself is 
bringing about the very outcome the gambler 
can profit from.

Dramatic transition

Nobel Prize winner Al Gore and others 
have argued that we are experiencing 
history’s greatest-ever financial bubble, a 
‘carbon bubble’ caused by the systematic 
under-pricing of carbon risk. Estimates 
vary, but one suggests that $28 trillion of 
assets are highly vulnerable to a downward 
adjustment of the price of carbon in the 
face of the impacts of climate change itself, 
and the many associated transitional effects, 
including policy measures, technology 
breakthroughs and new business models.

For some, the bubble has already burst. 
Electricity utility companies find their assets 
compromised by the effects of the falling 

costs and increased use of renewable energy 
generation, just as the profitability of carbon-
emitting industries is being impacted by 
increasingly robust carbon markets and taxes 
from California to Tianjin. Meanwhile, the 
fortunes of companies selling bottled water 
are under threat as communities block access 
to scarce water resources. 

Such asset stranding is at an early stage. 
Inevitable progress will be desperately 
painful as industries degenerate and the 
value collapses of pension funds reliant on 
carbon-intensive assets. The employment, 
economic, geopolitical and military effects 
should not be under-estimated as we move 
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  Drilling ship and rigs in the waters of the Gulf of 

Mexico at the site of the 2010 BP oil spill
A robust and widely applied carbon price 
would make a major difference – carbon 
markets have had a challenging childhood, 
but prospects looking forward are good. 
Technology breakthroughs and falling 
clean technology costs will make a growing 
difference. South Africa’s fifth renewables 
procurement round is experiencing bid prices 
of around 40 per cent less than the expected 
kwh cost of the country’s new-build, state-of-
the-art, coal-fired power station. 

Reforming the financial system, finally, 
would offer a powerful contribution to 
bursting the carbon bubble. It is, after 
all, the task of central banks and financial 

©
 H

a
n

s 
D

e
ry

k/
R

e
u

te
rs

through a transition as dramatic as the 
original industrial revolution. Yet failure to 
rapidly pop the bubble carries far greater 
penalties, although as much care as possible 
must be taken to provide safety nets for 
vulnerable individuals, communities and 
even nations. 

Several things might burst the bubble 
more quickly. A strong climate deal in Paris 
would establish emissions-reductions targets 
worldwide, and provide a potential ‘tipping-
point’ signal to the business community. 

regulators to ensure that the financial 
system effectively prices risk, communicates 
risks and opportunities to the owners of 
capital, and secures the stability and wider 
resilience of the financial system itself to 
potential future shocks. 

Here again, there are a growing number 
of these stewards of the financial system 
itself, particularly in developing countries 
from Brazil to China, Kenya to Indonesia, 
driving forward innovations in financial 
policies, regulations and standards with 
the express purpose of better aligning 
the financial system with the needs of 
sustainable development. 
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www.enaex.com

Our principles on sustainable growth:

  Safety as a non-negotiable value 
In 2013, after many years of working on safety measures, the company 
reduced its accident rate to just 2.01, meaning an average of 0.02 days  
lost per worker – one of the lowest rates in the industry.

  Low-carbon ammonium nitrate production 
Through both its CDM projects, Enaex has reached more than 4 million  

 

   
In 2014, the Chilean Energy Ministry awarded Enaex with the energy 

  Education as a way of adding value to the community 
One of the company’s social commitments is to provide ongoing support 
for education and technical-professional training within the community. In 

  Innovation as a way of creating long-term value in the  
relationship with customers and suppliers 
Innovation in processes and products for its customers and suppliers in 
areas such as safety, sustainability and infrastructure is a key concern for 

walls and saving energy are all areas in which Enaex works to improve 
during the blasting process. 

These developments, as well as core values-based  
leadership of the company, led to Enaex’s CEO earning  
the “2013 Innovation Leader” award from PwC.

Enaex
Enaex is a world leader 
in ammonium nitrate 
(AN) production and rock 
fragmentation for mining 
industry and civil works. 
Established 94 years  
ago, Enaex is committed  
to the sustainable growth 
and development of  
all its stakeholders, seeing 
sustainability not simply  
as another task to  
perform, but as a deeply 
embedded part of its  
long-term strategy

OnSite Solutions for Mining Industry and Civil Works

Enaex Prillex Complex, at Mejillones, Chile.  
The world’s largest AN production site  
with 850,000 Mton of nominal capacity

Wall control at mining  
site using Hidrex®

http://www.enaex.cl
http://www.enaex.cl


By Rachel Kyte, Vice President and Special 

Envoy for Climate Change, World Bank Group

A
t the World Bank Group, our 
twin goals – ending poverty and 
boosting shared prosperity – are the 

priorities that orient our actions every day. 
Climate change is not just an environmental 
challenge. It is a fundamental threat to our 
ability to achieve these development goals.

The evidence is clear: climate change 
compounds risks and challenges across a 

Connecting climate and 
development finance
Developing climate-resilient communities and infrastructure is a crucial element of any  

climate change solution. Agreeing how to finance this will be one of the year’s key decisions

majority of sectors critical to sustainable, 
inclusive economic development. Even with 
very ambitious mitigation action, warming 
close to 1.5°C above pre-industrial levels 
by mid-century is already locked in to the 
Earth’s atmospheric system and climate 
change impacts such as extreme heat events 
may now be unavoidable. 

Rising temperatures mean more extreme 
weather that puts lives and property at risk. 
These changes increase the vulnerability 
of the poor to famine, drought and disease. 

That’s why if you care about development, 
you have to care about climate change. 

Good development is resilient development

We know that the impacts of climate change 
will hit the poorest and most vulnerable  
the hardest. 
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 Building the Mirebalais National Teaching  

Hospital in Haiti, a completely solar-powered,  

state-of-the-art hospital provided by the non-profit 

organisation Partners in Health and its supporters
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Climate action does not 

require economic sacrifice. 

Smart policy choices can 

deliver economic, health 

and climate benefits 

From 1980 to 2012, global disaster-
related losses amounted to $3,800 billion. 
Weather extremes from 18,200 events 
caused 87 per cent of reported disasters,  
74 per cent of losses equalling $2,800 
billion, and 1.4 million or 61 per cent 
of lives lost. Recent studies show that 
communities facing the highest future 
poverty risk have the lowest capacity in 
climate risk preparedness.1   

warning systems are among the most 
cost-effective solutions. Every $1 invested 
in early warning systems can provide as 
much as $36 in economic benefits and save 
countless lives.

Financing for development

With the Financing for Development 
Conference in Addis Ababa and the Paris 
climate conference rapidly approaching, we 
need to establish clearly how we will finance 
development in a world shaped by climate 
change. At the same time, we will need to 
finance the incremental costs of low-carbon 
growth and development that is resilient.

Let’s be clear about the scale of the 
challenge before us: the finance required 
for an orderly transformation to a growing 
low-carbon and resilient economy is 
counted in the trillions, not billions. The 
decisions we make this year on how to 
use scarce public resources and leverage 
financing and action from others will lay 
the foundation for action for decades to 
come. In the period to 2030, the global 
economy will require $89 trillion in 
infrastructure investment across cities, 
energy and land-use systems and $4.1 
trillion in incremental investments for the 
low-carbon transition required.3 

At the same time, we need to find 
pathways to the annual $100 billion of public 
and private financing by 2020, promised at 
the UN climate conference in Copenhagen, 
that will support climate action. We believe 
that there are different pathways we could 
take. Many analyses show that much of that 
$100 billion, under the most conservative 
estimates, is already flowing and that 
multilateral development banks and other 
development finance organisations play a 
critical role in that flow and in leveraging 
private finance. While there has been 
progress, including the $10 billion in pledges 
to the Green Climate Fund, more is needed.

The World Bank Group currently 
commits around $11 billion a year to 
climate action. We believe that with the 
support of our shareholders, we could do 
more in the future. We are exploring ways 
to increase our financing capacity and 
investments in adaptation. If multilateral 
development banks and other development 

finance institutions were to take similar 
steps we could make a significant 
contribution to mobilising needed finance.

With current low oil prices there is an 
opportunity to do more. Governments can 
phase out harmful fossil fuel subsidies and, 
in developed countries, consider redirecting 
a portion of the revenue towards climate 
action in developing countries. 

This could be complemented with steps 
to put a price on carbon – through taxation, 
markets or other instruments. Carbon 
pricing will help reduce emissions, encourage 
low-carbon growth and unlock much-needed 
financing. Pricing carbon through a carbon 

Enhancing resilience – the ability to 
resist, cope with and recover from shocks – 
can reduce the impact of disasters. Climate 
and disaster resilience should therefore  
be an integral part of national policies  
and development assistance, particularly  
in the poorest and most vulnerable 
countries. 

Coastal communities and small island 
states in particular are already feeling 
the impact of climate change. Almost 
half a billion people live in coastal areas, 
vulnerable to storm surges and sea-level 
rise. A recent study estimated that the 
world’s 136 largest cities – in developed 
and developing countries – could be facing 
annual flood losses of $1 trillion by 2050, if 
cities don’t take steps to adapt. 

Yet, support for disaster preparedness and 
prevention remains low. Over the past two 
decades, the international community has 
committed $106.7 billion to disaster aid. 
Of these resources, $69.9 billion was spent 
on disaster response and $23.3 billion on 
reconstruction and rehabilitation. Just $13.5 
billion went to risk-reduction measures 
before the onset of disasters. 

Adapting to climate change and building 
resilience may have an upfront investment 
cost. But, if well designed, prevention and 
preparedness can be more cost-effective 
in the long run than disaster relief.2 Early 
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tax or carbon market mechanism can raise 
revenue while also encouraging emissions 
reductions. A $25 per tonne price on carbon 
dioxide emissions could mobilise $25 billion 
to $50 billion a year if developed countries 
allocated a small portion of carbon pricing 
revenues for developing countries.4 

And we need to build on the rapid growth 
in the green bond market, including greater 
use of local-currency green bonds and asset-
backed bonds in emerging markets.

Climate-smart planning for the future

The good news is that climate action does 
not require economic sacrifice. Smart policy 

choices can deliver economic, health and 
climate benefits. For example, the soot from 
open cooking fires, still common in parts of 
Asia and Africa, contributes to 4.3 million 
deaths from air pollution in developing 
countries every year – and to climate change, 
particularly the melting of snow and glaciers. 
Clean cookstoves that reduce soot are a 
simple but effective way to clean up indoor 
air, reduce respiratory illnesses, save lives 
and reduce a driver of climate change. We’re 

working with a new partnership to deploy 
100 million clean cookstoves by 2020.

A lot of climate action is common sense 
and necessary for development – like public 
transit. Our Adding up the Benefits report 
showed how policies promoting clean 
transportation and energy efficiency in 
industries and buildings will also lead to 
global growth. For example, if India built 
1,000 km of new bus rapid-transit lanes, 
over 20 years that could save more than 
27,000 lives by reducing air pollution and 
accidents and create more than 128,000 
jobs. It could also reduce greenhouse gas 
emissions by about 42 million tonnes. 

We live in a rapidly urbanising world. 
Just over half the global population is urban 
today. By 2050, cities are expected to hold 
two-thirds of the world population. That’s 
2.5 billion more urban residents that the 
world’s cities will need to support in the 
very near future. 

Cities are a big part of the solution to 
meet the climate challenge, as they account 
for roughly two-thirds of the world’s overall 
energy consumption and 80 per cent of the 
global greenhouse gas emissions. We need 
to act now, because once a city sprawls  
and its shape is determined, it is difficult  
to undo, with negative impacts for low-
carbon growth. 

In the next 20 years, we will build 
more infrastructure than we have built 
in the past 6,000 years. We have an 
opportunity to ensure these unprecedented 
development efforts are low-carbon and 
resilient. Infrastructure needs to be built 
and jobs created in a climate-smart context. 
We can choose to develop low-carbon 
energy sources like geothermal, solar and 
wind; build smart cities; and develop clean 
transportation. And we can and must act 
now, because it will be far cheaper and less 
disruptive than what we face if we delay. 

1 World Bank (2013). Building Resilience: Integrating 
Climate and Disaster Risk into Development.

2 Government of the UK (2012). Foresight: Reducing 
Risks of Future Disasters – Priorities for Decision 
Makers. Final Project Report. The Government 
Office for Science, London.  

3 Figures from the New Climate Economy Report 
2014.

4 Estimate by the Advisory Group on Climate 
Change Financing convened by the UN Secretary-
General in 2010.

 A student with her teacher in a new, quake-resistant 

school in the Aceh district, Sumatra, Indonesia.  

The school was rebuilt after the entire district was 

devastated by the tsunami in December 2004
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Ethiopian initiative  
Ethiopia is aiming for development with zero net  

growth in carbon emissions and has committed  

to building a climate-resilient green economy  

By Okey Daniel Ogbonnaya, Regional 

Coordinator, Sub-Saharan Africa, Green 

Growth Planning and Implementation 

division, Global Green Growth Institute

E
thiopia has an ambition to become 
a middle-income country by 
2025. It also recognises that 

traditional development – through 
carbon intensification and environmental 
degradation – is not sustainable. The 
country has therefore committed to building 
a climate-resilient green economy (CRGE). 
This economy will be able to withstand the 
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shocks presented by a changing climate. 
Moreover, it will be delivered through 
zero-carbon growth (i.e. no increase in 
net emissions from today’s level). The 
government understands this vision will 
require a coordinated and sustained effort 
by all parts of the Ethiopian society – civil 
society, academia, and, most importantly, 
the public. 

Increasing resilience

Ethiopia is extremely vulnerable to climate 
change. There is a critical need to increase 
resilience to climate variability and shocks 
since the country currently depends to 
a great extent on agriculture. On the 
other hand, as the country moves towards 
industrialisation, the need to promote green 
technologies and solutions in its industries 
and service sector becomes crucial for 
sustainable growth. 

Therefore, as Ethiopia promotes 
growth on the one hand, it is also 
promoting sustainability on the other, 
thus simultaneously using climate change 
as an agenda to promote growth and 
sustainability. 

How realistic are the goals and what will 
be key to the initiative’s success? I would 
say most important is the commitment of 
the government of Ethiopia, at the highest 
level, to achieve its ambition to become a 
middle-income country by 2025 through a 
green growth path. 

The beauty of this strategy is that it 
serves as a great tool for policymakers 
and practitioners to clearly understand 
the impacts and costs of the different 
agriculture and forestry-related plans,  
and the key hazards and the response 
measures to combat the negative impacts  
of climate change. 

To make sure that these strategies  
are translated into implementable actions, 
different systems and plans that are 
crucial to responding to climate change 
are being put in place and existing ones 
strengthened. 

Most importantly, early lessons from 
implementation are being fed back into 
the design of plans and systems. However, 
one of the challenges that remains is that 
these actions will need a lot of financing to 
implement. Thus the government has set 
up a CRGE facility, which is a financing 
mechanism to implement the CRGE 
initiative. 

A customised approach 

How the Ethiopian model can be 
translated to other countries seeking to 
develop out of low-income status is a very 
important question and one that both local 
and international experts, governments 
and development practitioners around 
the world are asking. The answer is not 
straightforward. 

The fact is that green growth requires 
a customised approach that takes into 
account the specific circumstances of 
each country. It is necessary to find an 
appropriate combination of a top-down 
and bottom-up model to best support a 
country’s green growth ambitions. It is 
also important to consider the level of 
each country’s working scope, and whether 
planning is done at the national, state, 
provincial or local levels. 

In GGGI, where we are working with 
several developing-country partners, there 
is constant engagement with government 
on a daily basis to support them in 
designing a process to set clear objectives 
and mandates for a green growth plan.  
However, while lessons from success cases 
like Ethiopia can serve as a reference, there 
is no one-size-fits-all. 

As Ethiopia promotes 

growth on the one hand, 

it is also promoting 

sustainability on the other, 

thus simultaneously using 

climate change as an 

agenda to promote growth 

and sustainability

When compared with other developing 
countries in the same income-level bracket, 
Ethiopia has set a great example by creating 
the institutions needed to achieve the goals 
set out in the CRGE plan. 

Moreover, there are concrete strategies 
that have been developed and rolled out to 
make sure that these goals are achieved. For 
example, the country has developed, with 
the support of the Global Green Growth 
Institute (GGGI), a climate-resilient 
strategy for agriculture and forestry. 

 A worker on the electrified light rail transit 

construction site in Ethiopia’s capital Addis Ababa.  

The $475 million light rail system, contracted by the 

China Railway Group Limited, should transform the lives 

of more than five million people in the capital
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Low interest rates and volatile markets are encouraging 

investment in real assets, as securities offer lower and 

more volatile returns. Investors are realising that they can 

access green energy markets, underpinned by real assets, 

without taking on the operational challenge of managing a 

wind turbine or the task of evaluating its risk. 

Investing hand-in-hand with experienced investment 

managers can allow investors at every level to support growth 

in renewable energy while profiting from an asset that is 

sustainable; the carbon-based economy is not.

Investors need to consider at which phase in the project 

they will enter, at developmental or operational phase. By 

entering projects early in the developmental phase, qualified 

investors can play a game-changing role on the impact a 

project has and its effect on the wider world. 

Understanding the value drivers and transaction 

structures of this sector allow the end investor to realise the 

greatest benefits by supporting a project to the point at which 

it offers greatest returns at every level. With a guiding hand 

from experienced investment managers, earlier entry, greater 

and more sustainable returns are within reach.

The barometer  swings back to renewable energy 

The expected political resistance to renewable energy in 

2012 evaporated in 2013 as the barometer indicated that 

renewable energy was needed to ensure the resilience of the 

power system in the face of extreme weather events, such  

as floods in Pakistan, superstorms in the US and drought  

in Australia. 

By 2014, clean energy was clearly gaining more 

momentum, helped by rapidly falling costs. Global investment 

in solar, wind and other renewable energy installations 

increased 17% to $270.2 billion in 2014 and for the first time 

topped the 100-gigawatt mark.1

However, this momentum is from a small base. The gains 

represent a fraction of the change needed to limit the global 

temperature increase of 2ºC, beyond which the planet faces 

severe harm. The European Union’s own target to supply 

20% of the total energy demand from clean energy sources 

by 2020, increasing to 27% by 2030, is a leap away from 

the average 5% to 10% of supply that currently exists in the 

European region. Real change must come from committed 

capital and committed political support.

By Anne Mieke  
van der Werf   
Director Energy 
& Climate, 
Triodos Investment 
Management

Value rises as carbon falls
If managing risk in sustainable energy is a barrier to entry, partnership with an 

experienced investor can open the gate
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With a trend of global investment in solar, wind and other 

renewable energy installations increasing, investment levels 

in 2014, with $270.2 billion, approached the 2011 record level 

clean energy investment of $278.8 billion. And even more 

remarkably, clean energy investment in developing nations is 

about to overtake that investment in developed countries. 

The signals for renewable energy are favourable and 

the sector provides significant investment opportunities 

for a range of investors with varying risk profiles. Managing 

investment in this sector requires a long track record with 

committed investors. The breadth of initiatives in the sector 

will support all investment appetites. High-net worth 

individuals and smaller institutional investors often partner 

with specialist investors to select renewable energy because 

they can create a certain impact, whether generating clean 

energy, providing energy efficiency solutions or directly 

replacing fossil fuels. Institutional investors often want major 

renewable energy projects, such as large offshore wind 

farms, with which they can heavily contribute to a more 

environmentally friendly society. 

When a house is on fire, the short view is to rescue the 

family silver, the long view is to put out the fire. By committing 

effort and resources, investors can have both profitability and 

sustainability. Renewable energy needs the support of every 

investor; there are developments to suit all appetites and 

more importantly to deliver a sustainable market. Committing 

now can bring benefits in perpetuity.  

1  United Nations Environment Programme (April 2015).

Triodos Investment Management

Triodos Investment Management, a 100% subsidiary of 

Triodos Bank, has a long-standing track record as an impact 

investor and is accessible to the full range of investors, such 

as private investors, qualified investors, high-net worth 

individuals and institutional investors. 

Triodos Investment Management provides an experienced  

pair of hands that allows these three groups of investors to 

achieve their varying goals while staying close enough to 

the ground to effectively manage risk. Having first invested 

in wind turbines during the early 1980s, Triodos has grown 

to manage over €800 million in assets under management 

within the field of energy and climate today. With these 

projects Triodos provides an equivalent of clean energy for 

more than 320,000 households and avoid 430,000 tonnes 

of CO2-emissions.

Triodos Renewables Europe Fund has a target return of 5-7% 

and the projects it has invested in generated approximately 

413 GWh in 2014, which provided more than 118,000 

households with clean energy and subsequently reduced 

CO2 emissions by approximately 148,000 tonnes per year. 

On a like-for-like basis the sites in the portfolio of our UK 

company, Triodos Renewables plc, generated 4.5% more 

renewable electricity in 2014 than in the previous year, 

enough to supply 32,0807 UK homes and, with the addition 

of three new sites into the portfolio, the overall generation 

has increased by 18.6%.

Triodos Greenfund, the first green investment fund in The 

Netherlands (1998), is currently the largest fund managed by 

Triodos Investment Management. The Fund has an open end 

structure with daily tradability and provides long-term senior 

debt to non-listed green projects and companies. 

Further information:

www.triodos.com/en/investment-management
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By James Smith, Chairman, the Carbon Trust

T
he voice of business is not loud 
enough in the climate change debate. 
There are several reasons. Business 

is seen by some as being at the root of 
the climate change problem and is often 
regarded as being unwilling to incur the 
costs of avoiding environmental damage. 
Also, business might not be a trusted 
partner in discussions about the best policies 
for carbon mitigation. 

Businesses themselves may be unwilling 
to speak up because they are daunted by 
the scale and pace of change that carbon 
mitigation will require. Existing businesses 
may be worried they will be swept aside 
by completely new technologies and 
competitors. They may be fearful that 
governments may make errors on low-
carbon policies resulting in damage to 
their sector. But an impasse between 
governments and business on climate 
change spells danger for the environment 
and therefore for economies. There is an 
urgent need for governments and businesses 
to make common cause in the fight against 
climate change.

The context for change

Significant agreement among governments 
in Paris this year on tackling climate change 
is vital. But such agreement would mark 
only the beginnings of the phenomenal 
changes required to the world’s energy 
system over the coming decades.

The science of climate change is complex 
but the arithmetic of the essential change to 

The business case for  
tackling climate change
Often seen as the villain of the piece, business has a vital role to play in helping to deal with climate 

change. But if business is to take the radical steps needed to avoid planetary catastrophe, it must 

treat climate change as an opportunity, not a threat

the world’s energy system is simple and stark. 
The global economy needs to decarbonise by 
a factor of ten in the first half of this century. 
That means getting a unit of economic 
output for less than a third of the energy 
input and getting a unit of energy for less 
than a third of the carbon emissions.

The world’s energy system is vast and the 
assets have long lifetimes. We are already 
well behind schedule on getting emissions 
down. The energy sector transformed 
society. Now the energy sector must itself 
urgently be transformed.

The technology exists, if imperfect

Yet this is not a problem of unavailability 
of technology. A set of technologies, 
admittedly none perfect, exists to get the job 
done on low-carbon energy. 

We should not be squeamish or choosy. 
The solutions will come from a broad 
set of technologies, including a range of 
renewables, nuclear and carbon capture and 
storage (CCS) with both fossil fuels and 
biomass. Some combination of electricity 
and hydrogen will play much greater 
roles in transport and heat for homes and 
industry. Energy efficiency will come from 
improvements in every nook and cranny of 
the economy. We do not yet know which 
combination of these technologies will work 
best. But at the moment it is dangerous 
to the climate to exclude any of them. We 
should be developing and testing all the 
significant low-carbon technology options.

The climate does not have a reset 
button. Our frame of mind should be 
about quickly scaling up, improving and 

deploying the technologies we already know 
about. Delaying early action using known 
technologies in the hope of some future 
miracle technology would be dangerous 
optimism. 

The fact that low-carbon technologies 
exist is clear from a report in September 
2014 by the UN Deep Decarbonisation 
Pathways Project. In addition, the 
Intergovernmental Panel on Climate 
Change (IPCC) published a report in April 
2014 that included analysis showing that the 
costs of beating climate change could more 
than double if CCS is not deployed. This 
emphasises the importance of using all the 
major low-carbon technologies.

But although the technologies exist, 
mobilisation has been much too slow. It 
is very probable that negative emission 
technologies, especially biomass and CCS, 
will be needed.

Using market forces

I strongly believe that market forces have 
a vital role in tackling climate change. 
Market failures must be corrected but the 
market must not be abandoned. Properly 
functioning markets are powerful agents for 
change. Markets can deploy and redirect 
resources at great scale. Markets unlock 
major sources of finance. Markets foster 
innovation. Markets create efficiency and 
find the least-cost routes to meeting society’s 
goals.  In short, we need to change the terms 
of trade for energy so that markets become 
our servant in beating climate change. 

We must correct the major market  
failure of not putting a price on carbon 
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 The launch of a new, all-electric Tesla car, produced by 

the entrepreneur Elon Musk. The private sector is very 

capable at directing investment and fostering innovation

emissions. Sadly, efforts to do this 
have stalled around the world. But it is 
encouraging and fascinating to see that 
China is pressing ahead with carbon pricing 
and carbon markets.

 But because tackling climate change is 
so urgent, a carbon price alone is unlikely 
to get the job done on time. Government 
support for scaling up and evaluating major 
technologies is vital.

 In addition to price, regulation will 
play an essential role. It might seem odd 
for business to argue for more regulation. 
But regulation for things such as energy 
efficiency in household appliances and cars, 
together with regulation for low-carbon 
fuels would create a level playing field on 
which businesses can compete.

It is crucial we use all the levers in a 
modern market economy to reduce carbon 
emissions quickly and to find the least costly 
way of doing so.

According to the IPCC, tackling climate 
change might cost about 1.7 per cent of 
GDP by 2030. That might be around $2 
trillion a year. This is just about affordable 
but the money needs to be spent wisely. 
The market is the best guarantor for cost-
effective climate action.

Why business matters in the climate 

change fight

There are two sets of reasons that business 
is crucial to tackling climate change.

First, business produces energy, uses 
energy and makes the paraphernalia we all 
use to consume vast amounts of energy. All 
aspects of this will need to change.

Second, much of the scientific, 
technological, engineering and production 
capacity of society is located in business. And 
business is set up to do things efficiently. 
Business has to be mobilised to put our 
energy system onto a low-carbon footing.

Some sectors are, of course, more affected 
than others. Fossil fuels, miners, power 
generators, car makers, paper, steel, cement 
and food producers are all in the front line.

The smart choice for business

Far-sighted companies should judge 
that it is better for shareholder value if 
climate change is tackled sooner rather 
than later. Sooner means less damage to 
the environment and economies. Sooner 
means more time for governments to make 
sound, globally connected policies. Sooner 
gives more time for companies to develop 
competitive low-carbon technologies.  

There might be a dispassionate argument 
that business should just wait and see 
whether governments can get their act 
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together on climate change. But I believe 
delay will do economic damage. It is in the 
enlightened self-interest of business to argue 
for tackling climate change. The companies 
that are best prepared will do best.

But we must not expect companies 
to make changes they cannot pay for. 
No company is owed a living. They 
prosper or die depending on how well 
they perform. But the low-carbon energy 
market must economically reward those 
companies that competitively deliver low-
carbon energy.

What business must do

Business must respond to the climate threat 
on three levels.

 First, business must speak out loudly 
about the urgent need to get carbon 
emissions down. Businesses should do this 
individually and, as is happening, through 
associations such as the World Business 
Council for Sustainable Development.

Second, businesses should participate 
objectively in working out the pathways and 
policies that will bring about the essential 
changes to the world energy system. These 
pathways and policies must contribute to 
the thinking about how people can get the 
energy they need for the carbon emissions 
the planet can afford.  

The fossil fuel industry

Fossil fuels are a blessing and a curse. The 
blessing is the phenomenal energy density 
of fossilised solar energy, compressed 
and stored over millions of years. The 
industrial revolution was founded on this 
extraordinary energy density. But the curse 
is the unacceptable environmental impact 
of the rapid release of CO2. The way fossil 
fuels have been used cannot continue. But 
fossil fuel companies can have a future if 
they commit to low-carbon energy. 

The work of the UN Deep 
Decarbonisation Pathways Project shows 
that substantial amounts of fossil fuels will 
still be needed mid-century. It will not be 
realistic to meet all our energy needs cost 
effectively only with renewables and nuclear 
power, even with major improvements in 
energy efficiency. But emissions from fossil 
fuels will have to be curbed significantly.

This is why CCS is so important. 
Each fossil fuel company will choose its 
own low-carbon energy strategy. No doubt 
they will play to their existing strengths 
in technology and engineering. The more 
obvious options for them include CCS, 
advanced biofuels that do not compete 
with food production and the hydrogen 
economy both for transport and heat.  
There is no guarantee of a future for fossil 
fuel companies. Their low-carbon responses 
will have to compete with new technologies 
from new market entrants. But if they plan 
well and invest, they have the chance to 
compete in a low-carbon world.

Daunted or invigorated?

Tackling climate change can be immediately 
attractive for many businesses, some 
established and some new. But for many 
other businesses, tackling climate change 
creates significant uncertainty and risk.  

It is understandable that some businesses 
will be daunted by the prospect of tackling 
climate change. But daunted is a poor frame 
of mind in which to face the future. It is 
much better to recognise that we will all be 
better off if climate change is tackled sooner 
rather than later. Let’s not be daunted. 
Let’s be invigorated by the challenges and 
opportunities that a low-carbon energy 
transformation will bring. 

We must not expect 

companies to make 

changes they can’t pay for 

Third, individual businesses should work 
out the product strategies that will enable 
them and their customers to improve 
energy efficiency and reduce carbon dioxide 
emissions. These product strategies should 
be based on how to be profitable in a more 
sustainable world.

In taking these actions, companies should 
engage widely and publish their own 
performance in improving energy efficiency 
and getting emissions down. Companies 
should say whether the changes to their 
activities are consistent with a total pathway 
that will beat climate change. 
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Over the past two centuries, oil and gas have become 
central pillars of the global energy system, and the main 
drivers of economic development, providing over 50% of 

global primary energy supply. While enabling over 200 years of 
industrialisation and development, the use of coal, oil and gas 
have contributed substantially to the rise in atmospheric carbon 
dioxide (CO2). Non-energy sectors such as cement calcination, 
agriculture, farming, forestry and land-use change are also major 

mitigate. In order to stabilise atmospheric GHG concentrations 

and global temperature, the world will need to transition to a 
lower-carbon energy system.

Energy use and CO2 emissions occur far beyond power generation 
and transport to being associated with the manufacturing or provision 
of almost everything we use, buy, wear, eat and do. Transforming the 
global energy system to such an extent will require transforming many 
parts of society and economies as well.

The oil and gas industry must be a key part of the climate change 
solution. The industry’s history, global reach, knowledge and technical 
expertise uniquely positions it to help develop and provide credible 
future energy solutions. We are already addressing many of the 
pieces of the puzzle. To this end, IPIECA has created a series of papers 
intended to address what we see as key components of efforts to 
address climate change, and to demonstrate our commitment to 
meeting the challenge:

  Meeting energy needs 
  Effective policy
  Managing our emissions
  Natural gas
  Carbon capture and storage 

Collectively, these pieces of the puzzle also highlight the 
fundamental role and contribution of our industry in addressing the 
challenge of a transition to a low-emissions future. 

Our industry will continue an open dialogue on the pathway to a 
low-emissions future. We underscore the importance of partnerships 
between all sectors and stakeholders to build on existing performance 
and expertise, improve understanding and ultimately make progress 
in meeting this complex challenge. Ahead of, during and after COP-21, 
IPIECA will redouble its efforts to engage with other stakeholders and 
governments in the UNFCCC process.

The 21st Conference of the Parties to the 
UN Framework Convention for Climate 
Change (UNFCCC) has the potential to 

of ambition, both for governments and for 
the private sector, in the global effort to 
reduce greenhouse gas (GHG) emissions 
and to manage the risks of climate change. 
IPIECA has been engaging in the various 
UN fora on climate change for over 20 years 
and has actively participated in the UNFCCC 
meetings, from Rio through to Lima. 

About IPIECA
IPIECA is the global oil and gas industry association for environmental and social issues. We 
are the industry’s principal channel of communication with the United Nations. IPIECA’s 
membership covers over half of the world’s oil production.

The
Paris

Puzzle

KEY MESSAGES

   IPIECA supports and encourages governments 
in their efforts to reach an effective and clear 
international agreement to reduce GHG emissions 
and to manage the risks of climate change.

   Addressing the risks of climate change will require 

action, technology development and business 
response will be needed over many decades. The oil 
and gas industry can play a key role in helping meet 
the challenge. 

   The members of IPIECA believe it is possible to 
address climate change risks while also meeting 
growing global energy demand and supporting 
economic development. As an industry we are 
already taking a range of actions across our own 
operations and products to support these goals.

Find out more about IPIECA and our Paris Puzzle work at www.ipieca.org

http://www.ipieca.org


Environmental policy 
performance bonds
Linking public debt to CO2 emissions could give governments a strong  

incentive to deliver on climate change action

Alternatively, the more a government 
reduces CO2 emissions the less interest the 
government pays.

Issuing a CO2 bond is a simple and 
effective way for governments to enhance 
their funding, provided they engage in 
reducing their own CO2 emissions or 
increase renewable energy generation.

CO2 government bonds do not require 
promises that the issuer will invest the 
money in green projects. The money can 
be used for any government expenditure, 
such as health, education or infrastructure. 
However, contrary to green bonds with 
a fixed coupon, there is a clear incentive 
for the issuer to reduce CO2 by whatever 
means are available, especially ‘costless’ ones 
such as adhering to CO2 reduction policies. 
Indeed, the payoff formula ensures that the 
proceeds of such bonds will be appropriately 

ISSUERS AND INVESTORS OF A CO2 GOVERNMENT BOND

ISSUERS INVESTORS

Governments

 Governments willing to signal the  

credibility of their green programmes

International financial guarantors  

and co-investors

World Bank

European Investment Bank 

International Finance Corporation

European Bank for Reconstruction and 

Development

Long-term investors

State pension funds

 Private pension funds

Insurance companies

 Impact investors (philanthropists,  

family offices)

Sovereign funds

Endowment funds, e.g. universities

Asset managers with a green focus

Leading corporate buyers

Renewable energy firms

Companies with a green focus

By Abdeldjellil Bouzidi, economist and 

Managing Partner, Emena Advisory and 

Michael Mainelli, Executive Chairman,  

Z/Yen Group

T
he supreme decision-making body 
of the UN Framework Convention 
on Climate Change (UNFCCC), 

the Conference of the Parties (COP), will 
meet in Paris at the end of 2015 for the 21st 
time. The stakes are high. Climate change 
threatens the health and lives of billions of 
people. According to scientists, business as 
usual with uncontrolled carbon emissions 
could raise global temperatures by as much 
as 4°C by the 2080s. We cannot slow global 
warming without slowing CO2 emissions.

Some economists forecast that hurricanes 
alone could cause the global economy to 
lose $9.7 trillion in income in the long run,1 
yet experts are already betting on another 
climate negotiation failure. And the financial 
challenges are hotting up. Capital investment 
to address climate change is estimated at $1 
trillion per year above a business-as-usual 
scenario,2 yet CO2 prices have collapsed. Low 
oil prices threaten renewable investment.  
What sane person would invest in low-
carbon scenarios?

What can negotiators do this time in Paris 
to renew investment in a low-carbon future? 
Perhaps they should look to public debt as 
much as private equity. As for private debt, 
private-sector green-bond issuers ‘promise’ 
investors that they will use the funds for green 
projects. Private-sector green-bond issuance 
could triple in scale this year and reach $100 
billion.3 Meanwhile, since 2007, public sector 
debt has grown by $57 trillion, around nine 
per cent per year.4 Fixed-rate bonds are 

growing in the corporate sector but more 
fixed-rate bonds in the government sector 
aren’t needed. There is a huge opportunity to 
reorient traditional government debt to help 
achieve CO2 emission reductions. Why don’t 
governments use debt to ‘promise’ investors 
they will hold to their policies, at no cost to 
themselves if they keep their promises? How 
might this work?

CO2 bonds

We propose the creation of environmental 
policy performance bonds – call them CO2 
government bonds. The interest rates on 
these new bond types would be linked 
to CO2 reduction targets. For example, 
governments could set a rate of return on 
their bonds that pays investors more when 
the proportion of renewable energy over 
a year drops below a target percentage. 
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invested rather than resulting in under or 
over investment in green projects.

For example, let’s assume that Germany 
had used such instruments in 2000. Back 
then, renewable energy amounted to six per 
cent of Germany’s total power consumption 
and the 15-year interest rate was higher 
than six per cent. Suppose that the yearly 
payoff offered by the German government’s 
15-year CO2 policy performance bond was 
zero per cent, provided Germany achieved 
a one per cent yearly increase in renewable 
energy use over 15 years (i.e. reaching 
21 per cent in 2015). But if Germany fell 
behind with its renewable energy targets, 
the bond would pay the difference in 
percentage terms. For example, if Germany 
had 10 per cent renewable energy use 
in 2010, then the bond would pay the 
difference from where Germany should be 
(16 per cent) and where it actually was (10 
per cent): a net payment of six per cent. 
In reality, renewables in Germany went 
from six per cent to 28 per cent in 2014. So 
Germany would have paid zero per cent for 
this policy performance bond borrowing 
over 15 years. The buyers of such debt 
would have been renewable investors trying 
to hedge their risk of policy change. 

Private and government winners

“Les promesses n’engagent que ceux qui les 
écoutent” (promises bind only those who 
listen to them) declared Henri Queuille, 
a French politician. According to the 
UNFCCC, 33 countries have fixed CO2 
reduction objectives, including new joiners 
from the emerging world like Mexico 
and Russia, but no country seems to have 
clearly aligned financial incentives with 
environmental ones. We need more than 
government promises. CO2 government 
bonds are one of the tools that can move 
from promises to commitments.

Low-carbon technologies such as 
geothermal, wind, tidal, wave and solar 
face a ‘high capital cost, low operating cost’ 
chasm. Low-carbon technologies are also 
higher risk, leading to higher interest rates 
when borrowing. A rational producer in 
the process of adding the next megawatt 
should select carbon-based production over 
renewable production based on marginal 

ADVANTAGES FOR CO
2
 GOVERNMENT 

BOND INVESTORS

INVESTOR TYPE BENEFIT FOR 

INVESTOR

Insurance 

companies

State pension 

funds

Development 

banks

Sovereign funds

Hedging climate 

risk

Portfolio 

diversification

Environmental 

return

Impact investing

returns. While we do not recommend the 
hypothecation of CO2 government bonds 
(i.e. where the borrower pledges collateral 
to secure the debt), it might be rational 
for governments to provide low-cost 
capital to producers of renewable energy. 
By providing incentives to early movers, 
governments enable faster adoption rates 
and cut their own long-term funding costs.

A lot of investors know that they are over-
exposed to climate change risks and under-
exposed to climate change opportunities. 
CO2 government bonds could allow long-
term investors, such as insurance companies 
or pension funds, to hedge their climate risk 
and eventually profit from opportunities 
linked to low-carbon markets.

Many long-term investors, such as public 
pension funds or university endowments, 
face public pressure to divest from fossil fuels 
and invest in more green products. However, 
they also have a duty to provide returns. 
CO2 government bonds would allow them 
to decarbonise their portfolios and support 
public policy, but hedged against government 
policies changing.  

Global winners

For such products to be successful, 
CO2 measurements need to be trusted. 
Fortunately, there are reliable numbers from 
the International Energy Agency, national 
statistics offices and regional agencies such  
as Eurostat. 

Total energy usage is well monitored. 
Global CO2 levels are well monitored. For 

the closest comparable bonds, inflation-
linked bonds, investors trust governments 
not to lie about inflation statistics (much). 
On a case-by-case basis, scientists, rating 
agencies or other external auditors 
could provide additional guarantees on 
governments meeting, or not, their targets. 
GDP-linked indexed loans, which have been 
raised as a possible way to ameliorate Greek 
economic problems, are another example 
of policy-performance bonds. Such bonds 
in water or forestry might help with other 
environmental targets.

Now imagine COP22. With CO2 
government bonds we would have clear 
bond prices set by markets. Country 
negotiator A would say to B, “I see you’re 
keeping your promises because your CO2 
government bond interest payments are 
so low”. While B says to A, “I see you’re 
keeping your promises as investors now 
prefer your normal government bonds at 
lower interest rates to your CO2 bonds 
at higher rates. That’s because they know 
you’ll meet your carbon targets and never 
pay those potentially high interest rates.”

Henry Ford said, “Coming together is a 
beginning. Keeping together is progress. 
Working together is success.” Governments 
came together with the UNFCCC. They 
have kept together through a score of 
COPs. Now they need to work together to 
align financial and environmental incentives. 
CO2 government bonds monetise those 
government promises to investors and  
each other.  

1 NBER Working Paper Series (2014), “The Causal 
Effect Of Environmental Catastrophe On Long-
Run Economic Growth : Evidence From 6,700 
Cyclones” – www.nber.org/papers/w20352 

2 International Energy Agency (2014), “World 
Energy Outlook 2014” – www.worldenergyoutlook.
org/publications/weo-2014/

3 Mariana Santibanez and Abhinav Ramnarayan, 
“Green Bond Issuance Could Hit USD100bn 
In 2015”, Reuters (27 March 2015) – www.
reuters.com/article/2015/03/27/green-bonds-
idUSL6N0WT1XB20150327

4 McKinsey Global Institute (2015), “Debt and 
(Not Much) Deleveraging” – www.mckinsey.com/
insights/economic_studies/debt_and_not_much_
deleveraging

5 See: www4.unfccc.int/submissions/indc/
Submission%20Pages/submissions.aspx and  
www.theguardian.com/environment/2015/mar/31/
us-set-to-propose-emissions-cuts-of-28-ahead-of-
global-climate-treaty 
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The long road to Paris
The recent history of efforts to tackle climate change by the international community tells  

a story of mixed achievements in a rapidly changing world. Can COP21 succeed where  

predecessors have failed?
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By Simon Buckle, Head of Climate Change, 

Biodiversity and Water Division, Environment 

Directorate, Organisation for Economic 

Co-operation and Development (OECD) and 

Sara Moarif, Climate Policy Analyst, Climate 

Change Expert Group, OECD

M
ore than 20 years ago, most 
countries in the world 
signed and ratified the UN 

Framework Convention on Climate 
Change (UNFCCC), which aimed at 
the “stabilization of greenhouse gas 
concentrations in the atmosphere at a level 
that would prevent dangerous anthropogenic 
interference with the climate system”. As 
a framework convention, it was the start 
of an open-ended, evolutionary process. It 
also explicitly distinguished between two 
categories of countries – developed and 
developing – on the basis of “common 
but differentiated responsibilities”, with 
developed countries having primary 
responsibility for mitigation and financial 
support. (While it does not define the terms 
‘developed’ and ‘developing’, countries 
with responsibilities for mitigation and 
providing financial support are listed in the 
Convention’s Annex I and Annex II.)

Since then, the world has changed 
dramatically. In 1990, the developed 
countries listed in Annex I of the UNFCCC 
accounted for over 60 per cent of carbon 
dioxide (CO2) emissions from fossil fuel 
use and developing countries (i.e. those not 
listed in the annex) less than 40 per cent. 
Now the situation is almost reversed: in 
2012, non-Annex I countries accounted for 
approximately 55 per cent of CO2 emissions 
from fossil fuel use. 

For example, China has outstripped both 
the EU and US to become the world’s 
largest emitter of CO2. Indian emissions are 
also growing rapidly, though in per capita 
terms they remain well below the world 
average. As the Intergovernmental Panel 
on Climate Change concluded in its most 
recent review, reducing climate risks will 

require substantial and sustained reductions 
in greenhouse gas (GHG) emissions (mostly 
CO2, but also other gases such as methane 
and nitrous oxide), meaning action will be 
needed from all emitters. 

The approaches taken under the 
UNFCCC have also changed to reflect 
this new reality. The legally binding but 
modest quantified emissions-reduction 
targets for developed countries under the 
Kyoto Protocol (by at least five per cent by 
2012 compared to 1990) proved inadequate 
to the task. The US never ratified and 
Canada failed to meet its obligations and 
pulled out. Global fossil-fuel-related CO2 
emissions grew much faster after 2000 than 
in the 1990s. Participation has shrunk under 
the Kyoto Protocol’s second commitment 
period to 2020, leaving only 14 per cent of 
global emissions covered. 

Kyoto legacy

However, Kyoto was an important driver of 
flexible, market-based approaches to climate 
policy. The development of the EU GHG 
emissions trading system and of robust 
accounting rules for GHG emissions, as 
well as a global GHG offsetting programme 
– the Clean Development Mechanism – are 
all part of Kyoto’s legacy. 

Faced with gridlock at the Copenhagen 
UNFCCC conference in 2009, the US, 
China, Brazil, India and South Africa 
drafted the Copenhagen Accord (2009) 
that catalysed a new bottom-up approach 
based on ‘nationally determined’ mitigation 
pledges and began to bridge the sharp 
division between action by developed and 
developing countries. 

This was mainstreamed into the 
UNFCCC process in the 2010 
Cancún Agreements, along with an 
enhanced transparency regime to track 
implementation and commitments on 
financial support. More than 90 countries, 
including all major emitters, put forward 
pledges that took a variety of forms, mostly 
covering the period to 2020. In aggregate, 
they are not, however, thought to be 
ambitious enough to be consistent with a 
cost-effective emissions-reductions pathway 
to the long-term target agreed in Cancún 
in 2010 of keeping the increase in global 

 A demonstrator vents his frustration at COP17 

in Durban, as representatives from civil society 

organisations and some of the most vulnerable countries 

protested at moves to delay action until 2020

Also in this section

A fair and effective  

UN process 158

Reaching an  

agreement 160

 

average surface temperature to below 2ºC. 
Countries’ plans for emissions reductions 
beyond 2020 are now being established.

Financing and adaptation

Financial support is a key element of 
this new approach. Developed countries 
pledged $30 billion of so-called fast-start 
finance for the period 2010-12. They also 
committed in Cancún to mobilise $100 
billion each year by 2020 to support climate 
change actions in developing countries. The 
UN established a new facility under the 
UNFCCC for channelling climate finance, 
the Green Climate Fund, to provide 
balanced support for both adaptation and 
mitigation activities. As of early April 2015, 
it had received pledges of $10.2 billion. 

Continued emission of GHGs will cause 
further warming, increasing the likelihood 
of severe, pervasive and irreversible impacts 
for people and ecosystems. Not surprisingly, 
therefore, the focus on and support for 
adaptation actions has increased over time.

Starting in 2001, a series of processes 
under the Convention has resulted in tools, 
methodologies, greater expertise and the 
provision of financial and technical support 
for adaptation. There is greater emphasis  
on ensuring sufficient resources for 
adaptation as well as mitigation, and for 
countries to take stronger action to enhance 
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resilience and a more strategic approach to 
adaptation planning.

Cooperative and collaborative activities 
outside of, but reinforcing, the UNFCCC 
process have also gained momentum. 
Participation has greatly increased: 
attendance at Kyoto was under 10,000 
participants, while Copenhagen exceeded 
27,000. Paris this year may be larger still. 
Events such as the UN Climate Summit in 
September 2014 have helped to highlight 
the potential and necessary contribution of 
non-state actors to tackling climate change. 
In 2010, 20 countries were responsible for 
80 per cent of CO2 emissions. The US and 
China between them were responsible for 
about 40 per cent. Decisions taken by a 
smaller group of countries can therefore 
have an important impact where they align 
with and reinforce the UNFCCC process 
on mitigation issues. 

The US-China announcement in late 
2014 was important in injecting momentum 
into the global climate negotiations 
in advance of COP21. But it was also 
important at a practical level since both 
countries set out their respective emissions-
reduction intentions beyond 2020 and 
agreed additional measures to strengthen 
and expand bilateral cooperation in areas 
such as clean energy R&D and advancing 
major carbon capture, utilisation and 
storage demonstrations. 

A decisive shift is possible

Within the UNFCCC process, the annual 
Conference of the Parties (COPs) has 
become a focal point for knowledge-sharing 
outside the formal negotiation process. 
The momentum of the 2014 UN Climate 
Summit has been maintained and built upon 
by the current and upcoming presidents 
of the COP: Peru and France. They have 
launched the Lima-Paris Action Agenda, 
and view the collaborative and cooperative 
pledges and projects stemming from it as an 
integral part of the COP21 outcome at the 
end of 2015.

So how significant is the COP21 meeting? 
Paris could and should be the beginning of 
a dynamic and flexible process that allows all 
countries to contribute, in different measure 
reflecting their national circumstances, to 

reducing climate risks and building resilience 
to climate impacts. It aims to finalise a new 
multilateral agreement for tackling climate 
change that has been under negotiation for 
the last four years. This agreement should 
be universal, have legal force and come into 
effect from 2020. It is expected to cover 
mitigation, adaptation, finance, technology, 
capacity building and transparency.

COP21 will also allow the international 
community to review and take stock of the 
aggregate effect of the intended nationally 
determined contributions (INDCs) to 
emissions reductions post-2020. At COP19 
in Warsaw, countries had agreed they would 
propose their INDCs before the Paris 
COP. The EU, US and China were the 
first to announce their intended mitigation 
efforts. Apart from China, these countries 
have also formally submitted their INDCs 
to the UNFCCC, as have states such as 
Switzerland, Norway, Mexico, Russia and 
Gabon. The UNFCCC will provide a 
first assessment of these contributions in 
November 2015. Many other organisations 
will be poring over the details to assess the 
implications for the governments’ stated 
ambition to limit warming to 2ºC. There is 
likely to be a gap in ambition. 

The Paris agreement therefore needs 
to build in flexibility and strong review 
mechanisms to increase and update the 
ambition and effectiveness of mitigation 
action over time, for which the UNFCCC 
process is vital. Adequate and timely 

financial support from developed countries 
will be critical to secure this. 

Some developing countries will also 
require immediate support for adaptation, 
as well as longer-term support to build 
resilience. These calls for greater financial 
support come at a time when public coffers 
in developed countries remain under 
pressure. This places a premium on the 
need to mobilise significant private finance 
and improve the enabling conditions  
for investment. 

If these complex issues can be successfully 
negotiated, the COP21 agreement has the 
potential over time to make a decisive shift 
in our collective efforts to limit climate risks. 
The long-term challenge is clear: GHG 
emissions reaching the atmosphere from 
energy, industry, transport and land use will 
have to decline towards around zero or below 
on a net basis by the end of this century.

The costs of both action and inaction on 
climate change will continue to increase the 
longer that action is delayed. While there 
remains a gap between action and ambition 
on emissions reduction, COP21 should help 
countries shape their near-term policies and 
actions into a cost-effective and credible 
pathway to the low-emission, climate 
resilient future we need. 

 US Secretary of State John Kerry toasts with  

Chinese President Xi Jinping in Beijing in November  

2014 after their two countries announced an 

unprecedented joint plan to cut GHG emissions
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The United Nations Association – UK will release the next edition of  
Global Development Goals early next year, following the adoption of the  
post-2015 development agenda at the special summit at the  
United Nations General Assembly in September.
 
Global Development Goals will provide a thorough appraisal of the  
new Sustainable Development Goals and propose strategies to deliver  
the transformation to which they aspire.
 
Written by the world’s leading authorities, Global Development Goals is  
aimed at policy-makers, practitioners and interested observers.
 

Launch date: January 2016

For more information, email: claire.manuel@witanmedia.com
To download Global Development Goals 2014: www.una.org.uk/gdgs

GLOBAL
DEVELOPMENT
GOALS

http://www.una.org.uk/content/global-development-goals-partnerships-progress


By Natalie Samarasinghe, Executive Director, 

United Nations Association – UK 

C
ollectively, UN member states 
have adopted more than 500 
environmental treaties, including 

17 global agreements on issues ranging 
from biological diversity to desertification. 
Of these, the Montreal Protocol is widely 
touted as the most successful. 

With 196 parties, the Protocol is 
universal. Agreed shortly after scientists 
observed a ‘hole’ in the ozone layer, it 
has succeeded in securing drastic cuts 
to ozone-depleting substances, with the 
ozone layer expected to return to pre-1980 
levels between 2050 and 2075. A similar 
framework for reducing carbon emissions 
has proved elusive to date.

Global action begins…

In 1992 there was no straightforward 
carbon equivalent of the ozone ‘hole’. 

A successful outcome in Paris
How should we define ‘success’ at the UN climate meeting in December? Can we  

square civil society’s hopes for a robust treaty with the framework that is likely to emerge?

 UN Secretary-General Ban Ki-moon visits Greenland to 

witness the world’s fastest-moving glacier. Arctic sea ice 

set a record this year for its lowest ever winter extent

Nonetheless, growing scientific consensus 
on the impact of human-made greenhouse 
gases (GHGs) led states to adopt the UN 
Framework Convention on Climate Change 
(UNFCCC). The treaty aimed to stabilise 
GHG concentrations to “prevent dangerous 
anthropogenic interference with the climate 
system”. Borrowing from the Montreal 
Protocol, it held that the absence of “full 
scientific certainty” should not be used as a 
reason to postpone action. It made clear that 
all countries needed to act, with developed 
states leading the way, recognising their 
overwhelming historical responsibility for 
emissions and the support that developing 
countries would need to meet their 
commitments.

So far, so good. Looking back today, it 
is not inconceivable to imagine that the 
UNFCCC might have developed, over two 
decades, into something like a global carbon 
budget, with allocated targets. But instead 
progress stalled.

… and falters

It was not until 1997 that 37 industrialised 
nations took on binding emissions targets 
under the Kyoto Protocol. It took another 
eight years for it to enter into force. Kyoto’s 
effectiveness was curtailed from the outset 
as the US, then the world’s biggest emitter, 
did not ratify it. The lack of penalties for 
withdrawing saw Canada pull out in 2011, 
having failed to meet its targets. While the 
EU did reach its Kyoto goals, its efforts 
have reduced in impact as its share of global 
emissions has fallen. Developing countries 
did not take on reduction targets. 

Discussions on a successor framework to 
Kyoto began in 2005, seven years before its 
expiry. The UN and civil society hoped for 
a new agreement that would see developed 
states take on deeper cuts, and developing 
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It is time for all of us to move beyond a narrative  

of ‘heroes’ and ‘villains’ at UNFCCC meetings

countries agree to reductions. By this time, 
some assessments put developing states’ 
contribution to cumulative emissions at 
nearly 50 per cent, with rapid growth in 
emerging economies making up the lion’s 
share. Shortly thereafter, China became the 
world’s largest emitter.

However, many developing states 
continued to insist they be exempted 
from binding targets. There were notable 
exceptions – some small island states, already 
suffering land loss and displacement due to 
rising sea levels, announced their intention to 
become carbon neutral. South Africa offered 
stronger cuts than the EU as part of a global 
deal, albeit predicated on financial support.

The Copenhagen fallout

But the fault lines remained. Japan, New 
Zealand and Russia announced they would 
not join in a second round of Kyoto and 
the US remained unwilling to commit 
in the absence of developing-country 
commitments. The extension eventually 
agreed in 2012 covers countries (including 
the EU) that represent just 15 per cent of 
global emissions.

As a result, the 2009 UNFCCC 
conference in Copenhagen – billed 
as a ‘make or break’ moment – ended 
with a whimper. The vague last-minute 
compromise left millions around the world 
disappointed, more so because of the huge 
groundswell of support in the lead-up to the 
meeting. UNA-UK was part of this push, 
calling for a robust, global treaty, with legally 
binding targets for all states. Since then, 
progress has largely been measured against 
this yardstick, with inevitable disappointment 
as prospects for a ‘universal Kyoto’ retreated. 

The move towards Intended Nationally 
Determined Contributions (INDCs) 
has attracted particular concern from 
campaigners, who rightly question whether 
such targets will come close to achieving the 
reductions needed.

A sea change 

Though understandable, this focus has 
played down the progress that has been 
achieved at successive UNFCCC meetings. 
The draft agreement produced in Lima in 
2014 reflects these changes: agreement on 

limiting global temperature rise to 2ºC, 
recognition that emissions need to reduce 
to near zero by 2100, $100 billion a year in 
climate finance by 2020, and commitment 
to monitoring the agreement.

Above all, there has been a sea change in 
approach. The 2011 Durban conference 
saw states replace Kyoto’s two-track process 
with a universal one, removing the ‘firewall’ 
between developed and developing states. 
All countries will take on reduction targets 
under the new agreement.

This is a huge step forward, resulting in 
part from significant efforts to agree steps 
outside the UNFCCC process – in groups 
such as the G20 but also in individual 
countries. The last few years have seen 
a marked increase in domestic action. In 
2012, Globe International, an organisation 
of parliamentarians from more than 70 
countries, found that 32 of the 33 economies 
it surveyed, representing over 80 per cent 
of global emissions, have introduced or are 
moving towards significant climate-related 
regulation and legislation. 

Crucially, this includes China and the 
US. In a game-changing move in 2014, they 

jointly announced their INDCs: the US 
intends to reduce emissions by 26-28 per 
cent below its 2005 level in 2025, and China 
to peak emissions in 2030. Meanwhile India 
has proposed a review process for verifying 
developing countries’ emissions, which 
China appears to have accepted.

Defining success

Much remains to be done ahead of Paris. 
States still need to agree what form the 
treaty will take – the Lima draft includes 
options such as protocol, legal instrument 
and “agreed outcome with legal force”. 
INDCs submitted to date fall far short 
of what is needed to meet the 2ºC goal, 
and there is a long way to travel to reach 
consensus on how commitments will  
be monitored. 

What is adopted in Paris is unlikely to 
stand up to the ‘universal Kyoto yardstick’. 
But no text, however good, will be effective 
if it isn’t adopted and subsequently ratified 
by states. A successful treaty, therefore, is 
one that is politically saleable. In practice, 
this means that treaties often reflect existing 
political trends. 

So what would success in Paris look like? 
UNA-UK believes that a positive outcome 
would be a treaty that binds all countries 
to emissions reductions, with effective 
monitoring and implementation mechanisms 
and with scope to develop over time.

While there are many differences between 
the Montreal and UNFCCC frameworks, 
the world’s most successful environmental 
instrument offers some lessons for how 
this might be achieved. The Protocol was 
supported by developing countries because 
they were given time and assistance, 
including financial, to comply with it. It 
has also developed in terms of targets and 
scope, through provisions that enable parties 
to make adjustments in response to new 
scientific information without the need to 
renegotiate. And it has nurtured compliance, 

through annual, peer-reviewed assessments 
and a process that supports non-compliant 
states in getting back on track.

Winners, not villains

Such an agreement is a long way off the 
robust treaty that UNA-UK had envisaged. 
But if agreed, it would be a pragmatic 
milestone that could, if states persevere, 
develop into an ambitious, coherent  
and transparent framework for effective 
global action. 

It is time for all of us – states, civil 
society, business and the media – to move 
beyond a narrative of ‘heroes’ and ‘villains’ 
at UNFCCC meetings. Instead, we must 
recognise that agreement at Paris, even if it 
doesn’t deliver everything immediately, will 
make us all winners. 
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By Christiana Figueres,  

Executive Secretary, UN Framework 

Convention on Climate Change  

G
overnments will reach a new climate 
change agreement in Paris in 
December that puts all nations on 

track towards a sustainable future by keeping 
the average global temperature rise below 
2ºC: the internationally agreed defence line 
against the worst future climate impacts. 

Paris will not solve climate change 
overnight – combating climate change and 
transforming the high-carbon model of 
development requires society to be in this 
endeavour for the long haul.

Indeed climate science shows that the 
world needs to achieve a three-part goal 
to successfully address climate change: 
peaking global emissions in the next decade, 
driving them down rapidly thereafter and 
establishing a balance between emissions 
and natural absorption by the second half of 
the century. 

It is our responsibility to act harder and 
faster now to set the necessary trajectory but, 
because this successful response to climate 
change will cross multiple generations, it 
is also our historic task in Paris to reach a 
credible, measurable and actionable plan that 
has an impact now and over time. 

I am confident the UN Climate Change 
Conference in Paris will deliver for two 
reasons.  

Transformation across levels – policy, 

business, civil society

First, for some years now, the stars have 
been aligning for success as policymakers, 

Stars aligning for a successful 
new climate agreement in Paris
The December conference will not solve climate change overnight, but it will put all nations on track 

towards a sustainable future

Governments in Paris 

will be working against a 

background of the most 

climate-friendly conditions 

the world has seen

business and citizens increasingly agree 
on the transformational notion that the 
solutions to climate change are at the 
same time the very ones that will take us 
towards a safer, healthier, cleaner and more 
prosperous future for all.

The idea that renewable and efficient 
power networks and adapting societies and 
economies to climate change also enhance 
development progress, business profits and 
public well-being is becoming mainstream. 

This is no longer merely a feel-good 
position. The International Energy Agency 
has reported that in 2014, global carbon 
dioxide (CO2) emissions from fossil fuels 
stayed flat, yet the world economy grew 3.3 

to raise action to cut emissions, mobilise 
money and markets, price carbon and 
strengthen resilience to climate impacts.

One of the most important insights was 
that climate action by city leaders, investors 
and companies, when seen as a whole, is 
beginning to approach the kind of scale 
required to begin dealing effectively with 
climate change. 

For example, 40 countries, 30 cities and 
dozens of corporations launched a large-
scale commitment to double the rate of 
global energy efficiency by 2030.

A new coalition of governments, business, 
finance, multilateral development banks 
and civil society leaders announced they 
would mobilise over $200 billion for 
financing low-carbon and climate-resilient 
development.

A coalition of institutional investors 
committed to decarbonise $100 billion of 
their portfolios by December this year and 
to measure and disclose the carbon footprint 
of at least $500 billion in investments.

Seventy-three national Governments, 
11 regional governments and more than 
1,000 businesses and investors signalled 
their support for pricing carbon, together 
representing 54 per cent of global emissions.

A realistic, effective set of goals  

for Paris 2015

International agreements succeed best when 
the political, economic and social trends of 
the time align with each other, as they are 
now, towards a new vision of the future. 

That is why my first reason for optimism 
connects directly with the second: this 
groundswell of action raises governments’ 

per cent. One year does not guarantee a 
trend, but it does show that growth can be 
decoupled from emissions.

The scale of effort is not yet enough but 
the trend is set. Governments in Paris will 
be working against a background of the 
most climate-friendly conditions the world 
has seen, a position highlighted by UN 
Secretary-General Ban Ki-moon’s Climate 
Summit in September last year.

Political, business and civil society leaders 
came to New York with commitments 
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 The Earth seen from space. European Space Agency 

astronaut Alexander Gerst’s incredible views from  

400 km above us, on the International Space Station 

confidence to take stronger climate action 
and points the way to a realistic and effective 
set of goals for Paris.

When governments sign in Paris, they 
will also identify the pathways, policies and 
support to ensure that all countries can 
contribute now and in the future, based 
on national circumstances, to keep global 
average temperature rise below 2ºC while 
assisting societies to adapt to the negative 
climate change impacts that are already 
underway. 

There is no question that the world 
already has the capital and the technology 
to achieve the above goal but investors 
and corporations need more explicit policy 
signals and a road map to give everyone 
clarity on the common global destination. 
That clarity will unleash the necessary 
entrepreneurship, ingenuity and innovation.

Paris can therefore be seen to have four 
main objectives and progress is being made 
towards each of these. 

First, Paris must conclude the new 
agreement. Governments have already 
agreed their official negotiating text, 
covering substantive content and including 
mitigation, adaptation, finance, technology 
and capacity building.

This means remaining differences can be 
cleared up and cleaned up and higher-level 
political decisions addressed in capitals. The 
formal negotiation session in Bonn, in June, 
will be an important point for governments 
to take next steps.

Second, Paris must provide a clear 
picture of current ambition and countries 
have already started submitting to the 
UN Framework Convention on Climate 
Change (UNFCCC) what efforts they will 
contribute in the shape of national climate 
plans. These will be no less ambitious than 
anything previously announced, ensuring no 
weakening in the response.

The UNFCCC secretariat will prepare 
a synthesis report on the aggregate effect 
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of these Intended Nationally Determined 
Contributions (INDCs) by 1 November. 
The first wave of INDCs already  
covers almost 80 per cent of energy 
production emissions from industrialised 
countries and Mexico and Gabon were  
the first developing nations to submit  
their plans.

Third, the new agreement will come into 
force only in 2020 and there remains a large 
gap in global ambition to cut emissions 
fast enough to keep below the 2ºC rise and 
to meet adaptation needs. Therefore, as 
part of their core objective, governments 
have addressed immediate ways to reduce 
emissions and to adapt. This has focused on 
concrete case studies of effective policy and 
technology creation and implementation, 
highlighting an existing and rich palette of 
real-world solutions to climate change.

Last and very important, Paris can 
define a solid financial package to support 
developing countries to fulfil their own 
plans for sustainable, clean energy futures.
Governments agreed that at least $100 
billion a year in climate finance for 
developing countries should be flowing 
from various sources by 2020. 

The Green Climate Fund, established 
as a central channel for climate finance to 
developing nations, has achieved its initial 
capitalisation goal of over $10 billion in 
pledged contributions from governments.

Meanwhile, the UNFCCC Standing 
Committee on Finance delivered its first 
report on global climate finance, which 
showed an encouraging picture but a long 
way to go, especially in finance for the 
poorest and most vulnerable. 

Paris 2015, not Copenhagen 2009

‘Once bitten, twice shy’ is a natural response 
in the school of political hard knocks but for 
all these reasons Paris 2015 is a world away 
from Copenhagen 2009, when governments 
did not reach a formal agreement.

The breadth and depth of the response to 
climate change at all levels has blossomed.

Advances in renewable energy and power 
grid technology have continued to surprise 
and excite. Renewables are close to or  
already surpass price parity with traditional 
fossil fuels.

Institutional investors are taking on board 
the serious risks they face from holding 
assets in fossil fuel reserves which can never 
see the light of day, if we are to remain 
below 2ºC.

The UNFCCC process is viewed no 
longer as a UN negotiation silo divorced 
from the interests of other parts of 
government but an essential foundation  
of a global response to the multiple threats 
generated by an unsustainable way of 
governing, doing business and consuming.

Governments under the UN this year 
will not only deliver the Paris agreement 
but also redefine a post-2015 development 
agenda with a set of new Sustainable 
Development Goals. Meanwhile, they 
already agreed a new global response 
to natural disaster at the Third World 
Conference on Disaster Reduction in Japan 
earlier this year. 

Last word – climate agreements work

It is particularly important to note at this 
juncture that climate agreements do work 
and have served us well.

In the past 20 years, the UNFCCC has 
galvanised the world to seek multilateral 

solutions to climate change. The Kyoto 
Protocol, now ten years old, established 
the world’s first greenhouse gas reduction 
treaty with binding commitments for 
industrialised countries. Countries under 
the Protocol have collectively exceeded their 
original ambition by a large margin.

The Clean Development Mechanism 
established a whole new set of international 
institutions that are unlocking access 
by developing countries to the finance, 
technology and capacity building they need 
to respond to climate change.

While the international negotiation 
process is far from simple or swift, without 
action under the UNFCCC, we would 
not be as far forward as we are today and I 
could not say what I believe with increasing 
conviction: now is the time and Paris is the 
place for a successful climate agreement at 
the scale of ambition required. 

 French Foreign Minister Laurent Fabius, former US 

Vice President Al Gore, UN Secretary General Ban Ki-

moon and French Environment Minister Ségolène Royal 

take part in the People’s Climate March, New York, 21 

September 2014. An estimated 400,000 participated

©
 C

a
rl

o
 A

lle
g

ri
/

R
e

u
te

rs

CLIMATE 2020

162 PARIS



Editor  Natalie Samarasinghe, UNA-UK

Editorial assistant  Isabelle Younane 

Sub-editor  Howard Gossington

Design  James White

Commercial director  Edmund Robinson

Sales  Maria Cruz, Alex Ford, Cristina 

Peñalba Vilches, Cecily Robinson

Operations  Sara Aru, Geraldine Brennan

Financial controller  Ricky Harwood

Editorial director  Claire Manuel 

Publisher  Hugh Robinson

Chairman  Anthony Hilton 

Published by Witan Media Ltd

The Leathermarket,  

11-13 Weston St, 

London SE1 3QB

Tel: +44 (0)20 3327 3730

www.witanmedia.com

On behalf of United Nations  

Association – UK

3 Whitehall Court,  

London SW1A 2EL

Tel: +44 (0)20 7766 3454

www.una.org.uk

Images: Getty Images,  

Reuters, Corbis, UNICEF, USAID, UNDP, UN 

Cover: Woman at well, Rajasthan, India 

(Bartosz Hadyniak/Getty Images)

Printed by: D2 Printing

ISBN:  978-0-9929223-5-1

© 2015. The entire contents of this publication are protected by 
copyright. All rights reserved. No part of this publication may be 
reproduced, stored in a retrieval system, or transmitted in any form 
or by any means: electronic, mechanical, photocopying, recording or 
otherwise, without the prior permission of the publisher. The views 
and opinions expressed by independent authors and contributors 
in this publication are provided in the writers’ personal capacities 
and are their sole responsibility. Their publication does not imply 
that they represent the views or opinions of United Nations 
Association – UK or Witan Media Ltd and must neither be regarded 
as constituting advice on any matter whatsoever, nor be interpreted 
as such. The reproduction of advertisements in this publication does 
not in any way imply endorsement by United Nations Association – 
UK or Witan Media Ltd of products or services referred to therein.

To find out more and to join our growing 
movement, visit www.una.org.uk
If you are interested in working with us, 
please contact us on:+44 20 7766 3454  
or info@una.org.uk

About us
The United Nations Association – UK (UNA-UK) is  

the UK’s leading source of independent analysis on the 

UN and a vibrant grassroots movement campaigning 

for a safer, fairer and more sustainable world

In 1945, the creation of the UN reflected the hope for a better future. Since 
then, UNA-UK has enabled ordinary people to engage with that promise, by 
connecting people from all walks of life to the UN and influencing decision-
makers to support its goals.

Today, the need for the UN has never been greater. Thanks to the 
organisation, millions of people now live longer, safer and healthier lives. 
But many have been left behind. Far too many people still die each year 
from violence, disasters and deprivation. Human rights violations persist in 
all corners of the globe, and humanitarian emergencies are set to increase. 
Ongoing crises in Syria, Ukraine, South Sudan and elsewhere have led to 
tragic losses of life, as well as instability on their borders and the wider world.

These problems are not confined to one country. Nor can they be tackled 
in isolation. The UN is the only organisation with the reach, remit and 
legitimacy to forge solutions. 

Climate change demonstrates the need for international cooperation like no 
other issue. Its global impacts require global action. To date, a robust treaty on 
climate change has eluded us. But if states act in the interests of their people 
this December, the 2015 UN climate conference in Paris could deliver an 
agreement that develops into a coherent, transparent and effective framework. 

UNA-UK serves as a bridge between governments, the UN and the 
public. We lobby for joined-up thinking on peace, development and human 
rights, and for strong action on climate change. We work with experts and 
practitioners to find new ways to tackle the challenges we face. Through 
education and training, we equip young people to play a role in international 
affairs. And by demonstrating why the UN matters, we encourage people to 
act on their responsibilities as global citizens.

Our members and supporters multiply these efforts at the local level, and 
our sister UNAs around the world do so internationally. Together, we form a 
critical mass of support for a strong, credible and effective United Nations. 
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