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With 12 years recognised as the window of
opportunity to keep global temperatures within the
1.5 degree increase agreed in the Paris Accord, the
clock is ticking to mitigate the worst outcomes of
climate change (IPCC, 2018). But fear does not get
us a transition. Only by turning climate change into
positive opportunities for investment and innovation
will a green transition come about, affecting
production, distribution and consumption across
the economy.

In the US, the green transition is taking the form
of a proposed ‘Green New Deal’—a term that is
not new, but which is now picking up traction. It
requires a re-direction plan for the entire economy,
across different sectors and actors (public, private
and civil society). It must give a new direction for
infrastructure — sustainable public transport and
new ways to think about the future of mobility.
The Green New Deal must have aspirations far
beyond just mitigating climate change, and must
be focused on new opportunities for investment
and innovation — it must include finding clarity and
courage in the policy arena, unlocking hoarded
investment in the business sector, and supporting
workers to acquire new skills. Civil society

must be the majority stakeholder in a green
growth transition.

The green transition will take place in a complex
global economy, but complexity has rarely been
acknowledged in economic discussion about green
shifts, and specifically when considering theories
of climate change. The simple, static tools that

have been deployed in the past — ideas of ‘market
failures’, ‘negative externalities’, and ‘public
goods’ are no longer sufficient for the purpose of
capturing the dynamic characteristics of a green
growth transition. The core characteristics of
complex systems include the impact of feedback
loops, path-dependency, non-linear dynamics,
endogenous risks, fundamental uncertainty and
absence of optimality — these must be considered
more fully when we come to monitoring and
evaluating the opportunities that will lead us to a
sustainable growth trajectory (Kattel et al, 2018).

What is required is a mission-oriented approach
which sets a clear direction for change, while at

the same time using the full range of government
instruments (from procurement to guaranteed
loans, grants and prize schemes) to crowd in
bottom-up investments and innovation across the
entire economy. The change must occur at all levels
— local, regional, national and international. It must
be guided not by fear, but by a positive vision

for change.

Green growth means economy-wide redirection

Public and private sector decision-makers who
have engaged with climate change mitigation, and
with green transition efforts, have often honed in on
narrow protocols and policies, specifically targeted
at low-hanging fruit, or individual economic sectors.
Frequently, such efforts start with the query, ‘how
do we pay for this?’; an approach which sees
greening activity as a cost centre, rather than



considering how outcomes can be planned
to harness the potential of green growth
(Kattel et al, 2018).

The green transition must go beyond independent
initiatives and discrete approaches, and be
characterised by a new lens for economy-wide
growth. The climate crisis can be both a carrot
and a stick to create a new direction for the global
economy. Green growth is more than just a low
carbon transition; climate change impacts are felt
from the financial sector to the creative economy,
and from conservation to healthcare. Change
needs to be cross-sectoral, harnessing supply
and demand, innovation and procurement, and
public and private actors (Mazzucato, Semieniuk
and Watson, 2015). We have an opportunity for
inclusive, sustainable economic growth that brings
everyone along with it, including traditionally
overlooked groups. Those working in brown
industries should not simply be displaced, but be
fully skilled up for the transition. For this reason
labour unions should be at the negotiating table —
thinking in forward-looking ways to make sure the
green economy is co-created and co-shaped rather
than handed down from above.

Markets will not find the green direction on their
own — there is not yet a ready-made route that
will make multi-directional, experimental, green
innovation profitable (Mazzucato and Perez, 2015).
Only when there is a stable and consistent direction
for investment will regulation and innovation
converge along a green trajectory. Business

does not invest unless it sees an opportunity for
growth — so turning mitigation into opportunities
for investment and innovation is key. This requires
more than tax incentives — it requires bold
investments like those witnessed in Roosevelt’s
New Deal in the wake of the Great Depression
(Mazzucato et al, 2015).

Industrial strategies, increasingly developed

by governments around the world, should be
directing economies towards green growth through
innovation and investment. Rather than ending

up as a static list of sectors to support, industrial
strategy must be about steering investment-led
growth across different sectors, working with

the ‘willing’ rather than the ‘winners’ — those
companies ready to commit to green growth.

Vital infrastructure systems: energy, transport,
digital communications, water, and waste —

which generate interdependent, long-term, high
investment and high-employment projects, must be
designed to direct economic activity towards green
growth, and must be aligned with a cross-sectoral
sustainable industrial strategy (Wall et al, 2014).

The urgency of wartime scenarios catalysed not
only activity but also a common consensus of the
end goal. But unlike war, we must see the battle
for sustainable growth as a common pursuit for
humanity — a win-win.

A mission-driven approach

Kennedy’s moonshot speech—clear on the goal,
clear on the expense required, clear on the risk
and uncertainty—and clear on why it is ‘worth

it’ is a good guide. Mission-oriented innovation
policy defines an ambitious goal, and then uses
this to create a long-term policy landscape,

setting out concrete tasks that mobilise various
actors for bottom-up experimentation across
different sectors. In the same way that going to the
Moon required investments in nutrition, textiles,
electronics, and metals, green missions will require
investments in energy, transport, nutrition, health,
and areas that will allow manufacturing to reduce
its material content.

Green growth is more complicated than the purely
technological feat of getting to the Moon. It will
require innovation, of course, but also regulatory
changes, behavioural changes, and much more
consensus across the economy.

Today’s missions can be directed at the global
challenges posed for us by the Sustainable
Development Goals (SDGs), which express 17
inspirational goals, signed up to by 193 countries,
and are an opportunity to move forward with
mission-oriented thinking in a green, inclusive and
sustainable directions. There are opportunities

to break the ambitious goals down into a variety
of achievable missions — for example, SDG 14:
‘Conserve and sustainably use the oceans, seas
and marine resources for sustainable development’,
could be broken down into various missions,
including ‘a plastic-free ocean’ (Mazzucato,
2018a/b; Miedzinski et al, 2018).

The roadmap below shows an example of a
mission for creating carbon neutral cities — cross-
sector links and research and innovation projects
which could get Europe to 100 carbon neutral
cities by 2030.
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Fig 1. Mission roadmap for 100 Carbon Neutral Cities By 2030, designed for the European Commission report Mission-oriented
Research and Innovation in the European Union (Mazzucato,2018a)

Levelling the playing field did not get us to the
moon: Tilting towards a green direction

Economic discussions of climate change as

a market failure have led governments and
businesses to see themselves in opposition in a
zero-sum game. Policymakers are not invited to
take investment or policy risks, but rather to “fix’
the mistakes of the market, level the playing field,
and then get out of the way. Instead of this market
fixing approach, policy can actively co-create

markets, tilting the playing field in a green direction.

We have seen this levelling vs. tilting choice
before — in the early stages of the IT, biotech and
nanotech industries, there was little indication
that the business sector alone would drive these
sectors forward. Governments had to provide

the early stage high risk investment, especially in
areas with highest capital intensity. Only then did
business see a path to follow (Mazzucato, 2013,
2015).

To avoid innovation continuing its route of lock-

in to a high-carbon path, and to actively turn our
backs on stagnant innovation landscapes, policy
must ensure that investments into low-carbon
innovation are rewarded (Mazzucato and Perez,
2015; Mazzucato 2017). This can be done by using
the full array of government instruments, from
procurement policy to prize schemes, to ‘pick the

willing’ — those organisations willing to take on the
difficult investment required for a green transition.
Governments cannot micromanage this process

as that would stifle innovation but they can set

a clear direction, make the initial high-risk bold
investments which crowd in private actors later

on, and reward those who are willing to invest

and innovate.

Crucial in the design of an innovation and growth
strategy will be a radical and bold restructuring

of the tax system. Tax structures must reward
long-run investments, particularly in labour and
R&D, rather than in quick trades that are geared at
extracting value, and which lead to financial asset
inflation (Mazzucato, 2018b). A green economy
requires taxation away from salaries and on to
energy and materials use, alongside measures to
counteract widespread short-term, ‘casino-type’,
financial activities (Mazzucato and Perez, 2015). In
the real economy, tax incentives and disincentives
can be designed to tackle high polluters, to
decrease material content per product, and to
encourage innovation around areas like waste

and durability. Rather than removing taxes as
‘impediments’ to investment, we must instead re-
tool tax policy to direct investment and innovation.
Also vital in all of this is a careful consideration

of the impacts of changes in taxation on the
distribution of income of wealth — green taxes may



not always be socially just.

A holistic approach across the entire innovation
chain, using supply and demand tools

Investments are required across the entire
innovation chain, with a focus on both supply

and demand (Mazzucato and Semieniuk, 2018b).
Capital does exist in the significant amounts
needed to get us to a sustainable, inclusive green
economy; the problem is that the channels through
which it might reasonably flow require unclogging,
and in many cases, rerouting entirely. Perez

points out that problems exist both on the side of
green industries, as well those looking to finance
them. There is a ‘demand for finance problem’

in innovation just as there is a ‘supply of finance
problem’; that is, that governments and companies
have short-termist traits, and lack the courage to
make long-term commitments, even to areas which
will be highly profitable in the long run (Mazzucato
and Perez, 2015).

It is not enough for policy to limit itself to particular
parts of the innovation chain. Instead, companies
and developers in green sectors must be able

to grow with the confidence that their work

will continue to be funded both upstream and
downstream, from basic research to increase
scientific and technological knowledge, through

to applied research into real-world problems. The
latter often require particular institutional structures,
such as the Fraunhofers in Germany or the
Catapults in the UK.

Regulation to direct the supply side must be
supported with public procurement on the
demand side, for example enacting low-carbon
materials policy and deploying this in large-scale
government-led construction or manufacturing
projects. In the same way that mass-production
required suburbanisation to be fully deployed, the
ICT revolution could use green as a new direction
for its full deployment (Perez, 2017).

Supply side initiatives should also include network
development, information dissemination, and joint
mission-planning. Being able to both jump-start,
and to stabilise activity across the chain leads to

a confident, successful, innovation landscape.
Funding is not independent of organisational
capacity — portfolio management, flexibility and
adaptability are key lessons that DARPA (in the

US Department of Defence) have taught the sister
organisation ARPA-E (in the Department of Energy).

Public sector actors are already highly active along
the innovation chain; 50% of renewable energy
sector R&D spending originates in the public sector,
according to Bloomberg New Energy Finance
(BNEF) estimates. Actors as diverse as the US’s 32
new Energy Frontier Research Centers (EFRCs),
Germany’s Fraunhofer Institutes, the Chinese State
Council’s Innovation Fund, and the world’s 31

export credit agencies are supporting renewables
development from financing first-of-a-kind
demonstration technologies, through to insuring
developers against export risk (Mazzucato and
Semieniuk, 2017). But more is required. The budget
of ARPA-E is only around 10% of that of DARPA,
and it is often under attack with the accusation that
it is ‘crowding out’ business — ignoring the history
of how DARPA was able to crowd in business
precisely because it was mission-oriented.

Patient long-term finance

A green transition requires patient, long-term
strategic finance. Simply increasing the availability,
and quantity of finance to green initiatives alone
will not bring about the re-directed economy

that we need. To re-orient growth towards green,
what matters is not just the quantity of available
finance, but the quality of finance (Mazzucato and
Macfarlane, 2017/2018). This is because finance is
not neutral; the characteristics of financial actors,
vehicles and methods affects investments made,
activities undertaken, and outcomes observed
(Mazzucato and Semieniuk, 2017/2018a). The
private financial sector often tends towards a short-
termist and risk-averse approach that frequently
results in latter-stage investment, taking on a
narrower portfolio of low-risk items only once
future returns are secure. In the past, this has led
to a clamour of incentives to ameliorate risk-return
ratios in climate-friendly assets, particularly visible
in the energy and infrastructure space. The rationale
is that this will make the ‘floodgates of finance’
open, and resolve the problem. However, finance
galvanised through these methods does not always
display improvements in quality or appropriateness
to fund green innovation. Venture capital is
structured to exit investments (through an IPO

or buyout) in three to five years, making it a less
appropriate finance type for long-term renewable
generation installations. In the biotech sector this
short-termism led to many product-less IPOs
(PLIPOS) (Lazonick and Mazzucato, 2013). Betting
only on short-term private finance risks derailing the
transition (Semieniuk and Mazzucato 2018).



State investment banks, and development banks,
with mandates addressing smart, sustainable
and inclusive growth, are currently taking a highly
visible role in clean technology development

and diffusion (Mazzucato and Penna, 2014).

In 2011, Germany’s KfW bank announced it
would make available €100 billion (US$120-130
billion) over the following five years to promote
renewable energies and contribute to Germany’s
Energiewende plan (‘Energy Turnaround’). By
contrast, the ‘impatient’ finance characteristics
identifiable in US and UK renewables incentives
- including a deep sense of uncertainty around
tax credits and subsidies (indirect government
funding), have hampered innovation (Mazzucato,
2016). Innovation around different sources of
patient finance —at local level as well—will be
key to a green transition. For example, there

are currently plans in New York City to develop

a public bank which would provide patient
finance, supporting long-term neighbourhood-led
development (Public Bank NYC, 2018).

Re-thinking fiscal and monetary policy

When policy intervention is aimed at shifting
multiple sectors in a new and more productive
direction and crowding in private sector
finance, the ‘multiplier’ will likely be higher (the
effect of public investment on GDP growth).
Mission-oriented fiscal policies lead to not only
the largest ‘supermultiplier’ effects, but also
accompanying accelerator effects on economic
growth (Deleidi and Mazzucato 2018). This

is because they create synergies across the
economy, connections between sectors, and
also connections between manufacturing and
services. Denmark is a key supplier of high tech
green services to China’s green economy (a $1.7
trillion budget), a result of its dynamic policies
around decarbonisation, industrial leadership in
manufacturing, and how these require

dynamic services.

Similarly, monetary policy, central banks and
financial regulators are also required for re-
orientation towards a green direction. With
national mandates for maintaining financial
stability, central banks were startled by Governor
of the Bank of England Mark Carney’s speech

on ‘The Tragedy of the Horizon’ in 2015, which
contrasted the misaligned timespans of short-
term monetary and financial stability policies, with
medium to long-term climate risks (Campiglio

et al, 2018). Considering monetary policy
(including Quantitative Easing and collateral
frameworks), macro-prudential policy and credit
allocation tools through the lens of a smooth

and managed low carbon transition could both
reduce financial stability risks and uncertainty
and help provide sufficient finance to achieve
sustainable economic growth. The danger is

that central banks remain largely wedded to a
‘market-fixing’ approach to carbon-risk, relying

on greater disclosure by the private financial sector of
their own perceptions of risk via ‘stress-tests’ rather
than fully adapting monetary policy and financial
regulation to the economic and financial reality of a
green transition. Lessons for advanced economies
can perhaps be learned from the experiments in
‘green credit guidance’ policies that are happening in
emerging market economies where central banks have
a strong economic development mandate (Bezemer et
al, 2018; Dikau and Ryan-Collins, 2017).

Movements and inclusive growth

Green growth must be bottom-up and inclusive.
Movements which come from missions have the
power to make markets, contesting and shaping the
purpose of innovation (Leadbeater, 2018). The green
transition is experiencing movements, built out of
people who want to create millions of green jobs, and
who have the grassroots drive and multi-level buy-in
to make it happen. Innovations succeed especially
when they make sense to businesses, workers,
consumers, and activists. Only when innovations can
be integrated into daily life will take-up be guaranteed.
In the US, current demands for a Green New Deal
came out of a movement — the Sunrise Movement,
harnessed by congresswoman-elect Alexandria
Ocasio-Cortez, who has campaigned extensively

for ambitious, inclusive green growth. In Germany,
the German Energiewende [Energy Transition] policy
grew out of long-term environmentalist movements,
and became a cross-sector transformation of the
economy, notably in high-carbon industries such

as steel. Labour unions should be closely involved

in transition policy-making. Rather than a defensive
lens, it is key that a ‘just transition’ be about proactive
stakeholder governance of a green transition with
labour unions, civil society organisations and
communities at the table before, during and after.

The role of cities, states, regions and nations

Action needs to be taken at every level — local,

state, regional, national level and international level.
International actors are championing mission-oriented
approaches, but they don’t always have a framework.
The UN Environment Programme 2018 Emissions Gap
Report chose cross-sector innovation as its focus, and
the Clean Energy Ministerial Mission Innovation (CEM-
MI) brings together global energy ministers to discuss
new initiatives, but a mission-oriented innovation
policy roadmap is needed (Mazzucato and

Semieniuk, 2018b).

States and cities are already emerging as green
growth catalysts, and civil society support is booming.
Post-Paris, with the role of the USA diminished by the
Trump Administration, regional actors in the USA are
engaging. 3,629 leaders including state governors,
tribal leaders, faith and business leaders signed the
‘We Are Still In’ pledge to support climate action (We
Are Still In, 2018).



In California, Governor Brown has signed
international coalitions like Under2, and formed
partnerships with environment ministers in Canada,
Mexico and China. Local officials in Manchester,
UK, which is aiming for carbon-neutrality by 2038
— one of the most rapid timelines in Europe, are
developing a mission roadmap with a cross-sector
model which delivers a citizen-centric bottom-up
approach (UCL IIPP/MOIIS, 2018). Other cities like
Medellin and Mexico City region are engaging to
support their green industrial strategy missions in
2019 (UCL IIPP, 2018). Networks are beginning to
come into place, but mission projects and cross-
sector industrial and economic plans at local level
need rapid development.

Conclusion

Setting, financing, and monitoring a green growth
agenda requires courage from all actors involved
to move away from traditional ways of thinking
about climate change and innovation; to develop
targeted, directed policies and protocols; and to
start out quickly with aspirational, achievable and
galvanising missions. To battle climate change, we
can transform today’s fears of uncertain outcomes
into a mission to be accomplished, as bold and
inspirational as the 1969 moonshot. This will require
visionary leadership, patient strategic finance, a
grassroots movement and bottom-up innovation. It
must be economy wide, and occur at all levels —
local, regional, national and international, federal
and city level. Only by having a wide stakeholder
governance of green transitions can we enable
growth that is both sustainable and inclusive.
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