
Global climate change is probably the most significant challenge that the world will 
face in this century. If the efforts to combat global warming prove to be insufficient, 
the consequences of climate change will lead to large-scale disruptions to ecosystems, 
economies, societies and international relations. If the world is to effectively and 
sufficiently move towards a low-carbon economy, fundamental changes in economies 
and technologies, as well as in societies and human behaviour will be required.

Recent research underlines the scale of the challenge ahead. For instance, in order to 
limit the global mean temperature increase to 2OC below pre-industrial levels, a carbon 
dioxide emissions budget of 1,000 billion tonnes would need to be set for the first five 
decades of this century.  However, approximately one fifth of this budget has already 
been emitted since 2000.

For industrialised countries this will require an almost complete decarbonisation together 
with the transformation towards an ultra-low-carbon economy, all within the next four 
decades. While developing and emerging countries will be expected to achieve major 
emissions reductions by 2050 compared with BAU trends. Given the short period of time 
in which these deep emission cuts need to be achieved, state planning, within the context 
of an ambitious climate change policy, may have an increasingly important role to play in 
efforts to overcome the climate change challenge.

Two clarifications should be made at this point. First, state planning is understood as a 
certain type of state intervention in a democratic society and market economy. Thus 
democratic procedures and institutions, decentralised coordination and decision-making 
are the cornerstones of society and the economy. Second, the range of (climate policy-

Chapter 4
Do we need the return 

of state planning to  
overcome the climate  

change challenge?

Felix Christian Matthes

Chapter 4 – Felix Christian Matthes 43



Building a low-carbon future: The politics of climate change44

driven) state interventions goes far beyond state planning, as the range of (necessary) 
state interventions is much broader than the specific issue of state planning which is the 
topic of the following argumentation.

The role of the state in the climate policy mix
One could argue that the radical changes required to decarbonise the global economy (i.e. 
technological innovations and socio-economic changes at all levels of society) constitute 
a fundamental antagonism to state planning. Indeed, it is difficult to consider state 
planning as a major tool of climate change policy if decentralised coordination processes 
and innovations remain crucial in facilitating these radical changes at the required scale.
 
As a consequence, the conventional wisdom of climate change politics during the last 
two decades has been governed by the fundamental assumption that the state should 
define long-term targets, enable the effective exchange of information via markets and 
allow the transformation process to decentralise decision making. While this remains a 
fascinating vision – at least for economists – the effectiveness of climate change policy 
over these last two decades suggests that faster and more effective political approaches 
are needed, and thus that we need to take a fresh and more in-depth look at the role of 
state planning in the climate policy mix. 

At this point, the important question is how do we enter a renaissance in state planning 
for the specific but far-reaching topic of climate policy in the face of the deep scepticism 
that has characterised such interventionism over the past three decades?

In the following sections I will argue that an ambitious climate policy should be defined 
by a much broader range of activities, in which state planning plays an essential role.

In this respect, target setting, carbon pricing, unlocking key options for emission 
reductions, developing and deploying backstop technologies, rolling-out essential 
infrastructures in the framework of major uncertainties and enabling a fast and global 
technology and policy diffusion process present both traditional and new challenges. 
The creation of these new frameworks and interventions must encourage decentralised 
activities and discovery processes in new qualities and quantities. Balancing the necessary 
and indispensable range of state planning with the need for new quantities and qualities 
of decentralised activities and coordination is probably the key challenge for an effective 
climate policy.

Transformational target setting
Climate policy analysts and planners from most schools of thought will register little dissent 
in accepting that state planning should play a crucial role in target setting. Accepting that 
climate change has a deep-impact externality dictates that there is no alternative to state 
planning, at least for the necessary internalisation approaches. 
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However, there is limited consensus on the need for state planning beyond this point. 
Should the target setting process focus more on incrementally short to medium-
term targets? Or should it also define accountable long-term targets which reflect 
the transformational changes needed? Should the target-setting be strictly limited 
to emissions reduction goals or should it also focus on a set of sub-targets that could 
stimulate a wider range of measures? 

First of all, we have to reflect on an acceptable time frame for the levels of transformation 
required. Given the transformational changes that we need to see occur within the next 
few decades and the lifetime of the respective capital stock, it is clear that the majority 
of these changes must be addressed in parallel with one another rather than individually 
addressed on a consecutive basis. For example, it takes more than ten years to licence and 
build new infrastructures; the lead-time for innovative energy technologies is in the range 
of 10 to 20 years in many cases; modern power plants have a technical and/or economic 
lifetime of about 40 years; buildings have a lifetime of 100 years and renovation cycles 
lasting about 40 years; and settlement patterns are in many cases inflexible for more than 
100 years. 

The setting of binding targets may be the more realistic and politically feasible approach 
for the short and medium term, yet the anticipation of longer-term targets which are 
subject to regular updating and revision can change the appraisal of investment decisions 
significantly. For example, in the framework of a 10–20% overall emissions reduction 
target over the next ten to fifteen years, the substitution of outdated coal-fired power 
stations by new coal plants, which are 30% more energy efficient, seems to be a consistent 
strategy. However, if a wider view is taken, which reflects an additional 70% emissions 
reduction in the subsequent 30 years, the more incremental modernisation approach 
without fundamental technological change creates more difficulties. On the one hand, it 
is no longer consistent with the targets, and on the other hand counterproductive lock-in 
effects are probably created.

Therefore, a carefully balanced and regularly updated set of adequate and ambitious 
short, medium and long-term emissions reduction targets will create the necessary 
transparency within the climate policy framework. It is the core, as well as the starting 
point, for state planning in climate policy. 

The merits of backcasting
Based on long-term political targets like the 2OC goal mentioned above, backcasting will 
play an increasingly important role for achieving the targets set for 2050. It offers a new 
and much more sophisticated approach to target setting than controversial assessments 
of feasibilities and costs measured at the lowest common denominator. For example, 
McKinsey-style greenhouse gas emission reduction cost curves, which combine emissions 
reduction potentials with the specific costs of emission abatement, are a simple and 
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therefore often extremely attractive tool for the discussion of climate policy approaches. 
Yet the interactions between different dimensions of energy and other policies, as well the 
time frame of the related windows of opportunity, require a much more comprehensive 
view of the appropriate starting points and targets.

Energy security and vulnerability
Climate policy is probably the most significant but hardly the only policy objective 
with respect to the energy sector. In a world of finite fossil fuel reserves and major 
shifts in global energy supply and demand patterns, energy security and an increasing 
vulnerability to high, volatile energy prices are emerging political issues. Indeed, with 
regard to energy security and vulnerability, the ancillary benefits of certain dimensions 
of climate policy cannot be highlighted enough.  As without major progress in energy 
efficiency in households, industry, the tertiary and the transport sectors, ambitious climate 
targets cannot be reached and the vulnerability of economies and consumers to supply 
problems, high and/or volatile energy prices will not be manageable.

Over the coming years renewable energy sources might prove to be more expensive 
than conventional sources (at this point without respect to the external costs of fossil 
and nuclear energies), but additional costs must be assessed against the wealth transfer 
created by rising energy bills from suppliers of fossil energies.

As a preliminary result, one could argue that strong state planning efforts are essential to 
establish, assess and update short, medium and long-term emissions reduction targets, 
as well as to introduce accountable targets on the expansion of energy efficiency and 
renewable energies. The key analytical and political challenge will be to ensure at least 
general consistency between the targets.

Empirical evidence from the European Union’s set of 20-20-20 targets (20% emissions 
reduction, 20% renewables, and 20% more efficient use of energy) shows that the 
combination of (comparatively) ambitious targets for renewable energies, and 
(comparatively) weak emissions reduction targets, alongside the introduction of a 
(comparatively) generous allowance for the use of international emissions reduction 
credits, could lead to consistency problems. It may also produce weak carbon price 
signals from the EU ETS, which could create major implications for investment-related 
lock-in effects and longer-term innovations.

The central lesson of recent EU climate policy decisions is that strengthening analytical 
capacities will be the key to managing the necessary but complex planning processes 
involved in establishing a comprehensive set of accountable targets. Although the 
introduction of targets, in terms of timeframes and scope, is primarily a reference point 
for the implementation, monitoring and updating of policies (state planning in the 
narrow sense), the wider effects of target setting must be emphasised. Transparent and 
accountable target setting at the state level also incentivises decentralised players, from 
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companies to municipalities, to develop their own visions and strategies within the 
framework of an ambitious climate strategy. This is far beyond a state planning approach 
but should nevertheless be acknowledged as an important and intended dimension of 
target setting.

Carbon price signals
If comprehensive target setting is a crucial starting point for – and an essential element 
of – a state planning approach, then the creation of appropriate carbon price signals is an 
imperative second dimension to any comprehensive climate policy mix. 

Traditional prices-versus-quantities debate may regularly come back to the academic and 
political arena, however, in the real world carbon pricing via emissions trading will remain 
the most appropriate and robust link between politically set targets and timetables on the 
one hand, and state planning and decentralised coordination, discovery and innovation 
processes on the other hand. 

The empirical evidence, especially from the EU, impressively highlights the multiple 
options and opportunities which exist to protect certain players from the carbon price 
signal. These include excessive free allocation of allowances and ex post-adjustments of 
free allocation or other perverse approaches.

Maintaining an undistorted carbon price signal is without any doubt not subject to state 
planning but is, nevertheless, a key state responsibility within a comprehensive policy 
mix. Having said this, it should also be emphasised that even the experience of the EU ETS 
shows that markets can deliver important results. The scheme has delivered measurable 
emissions reductions in its first years and, more importantly, it has broken some serious 
deadlocks. For example, after nearly a decade of debate around if and when the chemical 
industry could implement reduction measures at a large scale for the greenhouse gas 
nitrous oxide (which has the 310-fold effect of carbon dioxide on global warming), the 
introduction of a price on carbon broke the “chief engineers cartel” and showed that these 
emission reductions were incentivised and quickly implemented at a cost of a few Euros 
per tonne of carbon dioxide equivalent. 

Yet, market-based instruments will only deliver effective and cost-efficient results if 
they are complemented with a competitive market, in which price signals can make a 
difference. The return of monopolies and regulated markets could lead to major erosion 
of emerging gains from market based instruments, but this does not necessarily mean 
that today’s market designs can or must be maintained. Fundamental and climate 
policy-driven structural changes of technologies, for one, could very well require major 
adjustments in market designs. We will come back to this later.

Trial and error: backstop technologies and infrastructures
In an ideal world were we do not have time constraints, yet we have perfect markets which 
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allow for the sufficient internalisation of externalities, target setting and maintaining the 
respective prices signals would be sufficient to trigger the transformation to a low- or 
ultra-low-carbon economy. Unfortunately, these starting points do not meet the real-
world challenge of climate policy. More importantly, the emission reductions that are 
necessary must be achieved in a period of time which only allows for limited trial-and-
error cycles in the markets. If the economic lifetime of key investments exceeds the time 
frame which is available for major emissions reductions, complementary policies will be 
indispensable. In other words, target setting and carbon pricing will be necessary but not 
sufficient for an effective climate policy. 

But how can we differentiate between the counter-productive micro-management 
of technologies, business-models and lifestyles on the one hand and the state’s key 
responsibility to enable effective emissions reductions within the required timeframe? 

Although there is no perfect answer to this – and a trial-and error process on climate 
policy-driven state planning will be necessary – at least two key areas can be identified 
with regard to this challenge: backstop technologies and infrastructures.

The empirical evidence on market-based instruments in climate policy shows that these 
instruments tend to be short-to-medium term clearing mechanisms. Therefore they can 
hardly be expected to deliver long-term scarcity signals and thus will not be fundamental 
drivers in delivering the necessary innovation and transformation.

The recent EU emissions trading scheme generates price signals of 10 to 30 Euro per ton 
of carbon dioxide. These price levels can generate significant emission reductions which 
are consistent to the targets for the coming one or two decades. However, for deeper 
cuts in greenhouse gas emissions additional abatement options must be made available 
for 2020 and beyond. With respect to lead times of more than 10 years for emerging 
abatement options and more than 15 years for abatement options which are still in the 
conceptual phase, complementary policies and planning approaches must be undertaken. 
If we understand innovation as a complex challenge of technological development and 
commercialisation in a very wide sense (for example, including acceptance and necessary 
market designs) choices must be made at the planning level at least with regard to the 
main options.

There is an increasing consensus that wind energy and carbon dioxide capture and 
storage (CCS) are the significant backstop technologies among the emerging energy 
supply technologies – this does not discount from solar and ocean energy which could 
play a major role in the long-term. But, nonetheless, if we take these examples as a 
reference point, it is obvious that technological improvements and cost reductions must 
be achieved. In this sense major progress can be attained through ambitious and focused 
research and development programmes but also with early market deployment and 
dissemination strategies.
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Yet, the question arises about the suitability of today’s design of electricity market and 
whether it meets the requirements of a climate policy-driven transformation of the 
energy system where intermitting power production, local power sources and at the 
same time long-distance power supplies cover a large share of the generation portfolio. If 
the recent market design, relying on marginal cost-based power pricing does not deliver 
a sustainable framework for wind power and/or CCS plants, the transformation of power 
market designs (such as adding capacity markets and introducing allocational signals for 
plant locations) is a longer-term challenge which has to go along with the innovation 
process for the respective technologies. 

Against this background, choices have to be made at an early stage of development and 
strong priorities must be set. There will be mistakes (and nuclear energy might be seen as 
one of these wrong tracks) but there is probably no alternative if we want to see the early 
identification of key backstop technologies triggering an effective and low time-consuming 
innovation process.  These options and the necessary adjustments in market designs are key 
tasks for state planning in the future when it comes to energy and climate policy.

Infrastructure regulation
Another key challenge in the transformation towards an ultra-low-carbon economy is the 
role of infrastructures in the energy and transport system. This is in fact quite critical as 
infrastructure, and the regulation of infrastructure, is a well established field for policymaking 
and even for planning. As it stands, without major upgrading and adjustment in transport 
infrastructure the efficiency gains from rail transport, for example, cannot be achieved. If 
electricity distributions systems do not become smarter the necessary coordination and 
efficiency gains between energy supply and demand will not be attained. If the power 
transmission system is not strengthened and upgraded, wind power will not be able to 
play a major role in the future power system and without the roll-out of a well-developed 
infrastructure for transport and storage of carbon dioxide, the CCS option will remain to 
be a niche-technology. 

The roll-out or adjustment of infrastructures requires comparatively long lead-times 
and major capital investments. At the same time, infrastructures as natural monopolies 
are subject to intensive regulation, yet there has not been a sufficient approach to 
infrastructure investments. 

We can identify three different approaches to infrastructure regulation which have only 
poor links today:

Traditional infrastructure regulation – sees its main task as making infrastructure 
available on a non-discriminatory basis to all interested parties at the lowest cost. 
Recovering the costs of major infrastructure investments is mostly restrictively regulated. 
This is even more the case if the roll-out, upgrade or adjustment of infrastructures is 
related to major uncertainties on how and when the infrastructure must be ready for a 
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fundamental, adjusted energy and transport system. 

Carbon regulation – as it has emerged during the last decades is mostly focused on 
either the supply from low-carbon energy sources or the efficient use of final energy. 
In the past, the role of infrastructures as the crucial link between supply and demand 
patterns was almost ignored. Even for emerging technologies like CCS, the focus is mainly 
on the technologies of carbon capture, its costs, and safety concerns for the storage sites. 
The challenge of infrastructure needs is almost considered as a side-topic. 

Energy security – the third field of infrastructure regulation is a relatively new topic. 
From an energy security perspective, the diversification of infrastructures for fossil energy 
supplies from abroad seems often not to be interlinked with the debates on remaining 
carbon budgets within an ambitious climate policy. 

In order to integrate these three different regulatory approaches to infrastructure, the state 
must take a key planning role. This is a complicated but at the same time inescapable 
task if we also consider the manifold and complex uncertainties of this issue. If electricity 
infrastructures for offshore wind power generation or carbon dioxide infrastructures for CCS 
are not planned and developed at a time when, in the best case scenario, the timeframe of 
commercialisation is uncertain, the respective technologies can face serious infrastructure 
constraints a decade later. 

If smart grids are not developed, decentralised load management for electric vehicles will 
not be possible and could create high costs for additional power generation capacities or 
additional emissions from non-carbon-free sources. 

If major upgrades for the rail system are not implemented at the right time, a change of 
the modal split towards a bigger share of public transportation or freight transport for the 
railway system will be not be possible in the longer perspective. 

Such counterproductive effects or delays in bringing low-carbon options into the system 
will not be consistent with the medium- and long-term goals of climate policy. Making 
the infrastructures ready for future technologies and establishing appropriate regulatory 
approaches requires a clear vision of the future demands, a clear idea for the development of 
the energy and the transport system and at least a clear vision on the role of key technologies. 
At this point the link between future backstop technologies and their infrastructure demands 
is obvious. If there is a role for state planning with regard to backstop technologies there 
must be a key role for the state to play in managing the necessary infrastructure adjustments 
and the related uncertainties. 

Comprehensive analysis and planning by the state as the key driver of long-term climate 
policy is of crucial importance for the major changes in the necessary infrastructure 
systems.
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Global climate policy
Last but not least, a sufficient global climate policy will require heavy transfers from 
industrialised to developing countries to enable them to bring their future greenhouse gas 
emissions significantly below the BAU trend. If we consider that industrialised countries 
were responsible for 80% of the cumulative carbon dioxide emissions in the period from 
1900 to the present day, and that in 2050, considering the enormous growth of emissions 
from China and India, they will still account for about 60% of carbon dioxide emissions 
in the period from 1900 to 2050, then it speaks for itself that massive transfers will be a 
fundamental precondition for an ambitious global climate policy. Long-term perspective 
estimates on the required transfers range from $100 to $150 billion annually . If there is 
no clear vision on how to spend these amounts of capital in an accountable manner, it is 
unlikely that these transfers will be achieved. Without any doubt, developing blueprints 
for the spending side of the capital transfers to developing countries will emerge as a new 
dimension of state planning in climate policy.

Conclusion
The role of state planning will definitely increase given the scale necessary to meet 
overarching and ambitious climate goals like the 2°C-target. Setting multi-dimensional 
targets for different time horizons, focused support for key backstop technologies and 
the development of appropriate market designs, adjusting, upgrading and rolling-out of 
key infrastructures as well as the respective regulatory regimes, and organising large-scale 
and targeted capital transfers to developing countries mark the need for state planning 
at a new scale. However, this bigger role of state planning must be complemented by 
the need to activate and to incentivise decentralised activities and coordination. Market-
based instruments, undistorted carbon price signals, competitive markets but also long-
term visions and goals from state planning will play a crucial role on this. Overall, the 
scope and the intensity of political interventions will be broader and stronger within a 
policy mix which is sufficient to overcome the climate challenge. State planning will serve 
as the starting point of climate policy and will be essential to deliver key results in the 
available period of time. A clear definition of challenges to be overcome by state planning 
can help to deliver the necessary legitimation of state planning and state intervention. 
Modern, focused state planning within an ambitious climate policy is by far more than 
target setting, internalisation of externalities and maintaining the integrity of markets. 
However, even extended and more complex state planning approaches are only half way 
to overcome the climate challenge. Without an enabling framework and much stronger 
incentives for discovery processes, coordination, innovation and transformational changes 
at the decentralised level, climate policy cannot be sufficient and successful. Therefore 
new high-quality forms of policy and an advanced theory of how to mix policies will be 
needed for the coming century’s battle against climate change. 




