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Abstract 
The purpose of this article is twofold: First to discuss three misconceptions in the debate on 
climate policies: i) that de-growth is necessary, ii) that the market economy is part of the 
problem rather than part of the solution to climate change, and iii) that the only policy tool 
needed is to price carbon emissions. Second, to argue that climate change cuts across 
traditional policy areas and that a wide set of different policy tools is required to reduce 
emissions. I also call for sequential policies that begin by enabling decarbonization before 
focusing on phasing out emissions.  
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1. Introduction  
 
Reducing greenhouse gas emissions to combat climate change is an important societal and 

policy goal. Though drastic reduction of emissions is possible, the social and economic 

consequences would be severe if the reduction was made too quickly. On the other hand, not 

reducing emissions quickly enough would also severely threaten our economic and social 

welfare in the future. Consequently, there is a trade-off between welfare today and welfare in 

the future. Designing climate policies that find the right balance between present and future 

welfare is not easy. 

The purpose of this paper is twofold. First, I discuss three common misconceptions in the 

debate on climate policies: i) that de-growth is necessary and even desirable to decarbonize the 

economy, ii) that the market economy is part of the problem rather than the solution to climate 

change, and iii) that the only policy tool needed to achieve decarbonization is a price on 

greenhouse gas emissions. Second, I argue that climate change cuts across traditional policy 

areas and that a wide set of different policy tools traditionally not associated with environmental 

policies is required to decarbonize the economy. Here, I also argue that climate policies should 

be designed to be sequential, focusing initially on enabling decarbonization of the economy 

before fossil fuels are phased out. Phasing out fossil technology without technological or social 

alternatives is likely to cause political resistance, which, in a worst case scenario, might derail 

any serious attempt to reduce greenhouse gas emissions.    

The rest of the paper is set out as follows. The three misconceptions are discussed in 

Section 2. The question of how to design climate policies is discussed in Section 3, and the 

paper is summarized in Section 4.  
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2. Three common misconceptions in the debate on climate policies 

The question of how to design climate policies is a widely discussed topic with many different 

perspectives. In my view, some of the literature is based on three common misconceptions, 

which leads to wrong conclusions on how to design climate policies. The first misconception is 

the view that de-growth is necessary to solve the climate problem. The argument for de-growth 

is that it is necessary to reduce the size of the economy to reduce emissions, i.e., we must 

become poorer to solve the climate problem. It is true that climate change is caused by economic 

activity and that radical change is necessary to break the dependence on fossil fuels. It is still 

dependent on non-renewable energies (Stern, 2011). However, not all economic activity is 

directly coupled with greenhouse gases. The size of the economy is measured using GDP, which 

is a measure of value added. Economic growth can be separated into two components: extensive 

growth and intensive growth. Extensive growth is caused by greater consumption of materials, 

capital, labor, and energy. In the long-run, the level of extensive economic growth is clearly 

limited. Intensive growth, on the other hand, is caused by either more productive production 

processes or the introduction of new products with a higher value, ceteris paribus. For example, 

most smartphone apps have a higher economic value than does a carrot. Reducing the 

production of carrots and using those resources to produce apps would increase the value-added 

in the economy with no additional direct environmental impacts. The level of intensive growth 

is not limited by the physical world, only our imagination and ability to innovate limits how 

much intensive growth we can have.  

Among developed countries, growth has shifted gradually from being primarily extensive 

to becoming increasingly intensive ever since the first industrial revolution during the 1800s. 

Since the year 2000, the US economy, the EU economy, and the Japanese economy have all 

grown by between 20 and 40 percent in real terms, whereas production-based greenhouse gas 

emissions have declined by between 5 percent (Japan) and 15 percent (EU). In part, the decline 
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is due to some outsourcing to dirty production countries, such as China, but the effect is limited 

(Andersson, 2018). Mostly, the decline is caused by investments in new cleaner energy sources. 

And from the late 1970s/early 1980s a shift toward growth from Information and 

Communication technologies (ICT) as the main driver of economic growth.  

From an environmental point of view, there is no environmental reason to limit the level 

of intensive growth. In fact, a moderate rate of intensive growth is desirable as it increases the 

amount of resources to invest in making the economy sustainable, and makes conflicts for 

scarce resources less likely. De-growth is all about making ourselves economically poorer. The 

poorer we are the greater the fight among the population for the few scarce resources that are 

available. Such a conflict-ridden society becomes more difficult to govern. Stagnating 

economies and economies in decline have often been a major factor behind growing populism 

and sometimes even wars (Eichengreen, 2018).  

There are also additional questions, unanswered by the de-growth literature, as to what 

will happen to savings and innovation when the economy is shrinking. Negative growth rates 

imply negative interest rates and, thus, less saving, preventing investments in new housing and 

infrastructure needed to reduce emission levels. Negative growth also implies declining profit 

levels, thus reducing incentives to develop and invest in innovations needed to reduce emission 

levels. Rather than arguing for de-growth, we should embrace intensive growth while 

recognizing the environmental problems with extensive growth.  

The second misconception is the argument that the market economy is the problem 

causing, and not part of the solution to, climate change. Often this argument is linked to the de-

growth literature (see, e.g., Weiss and Cattaneo, 2017). The market economy has its strengths 

and weaknesses. Its strengths include its ability to distribute economic resources in an 

economically efficient way, assuming that there is a high level of competition, and its ability to 

fosters new innovations, again assuming high levels of competition. Economic efficiency 
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implies that resources are used to create the highest level of economic welfare possible. 

Research shows that economic efficiency also implies relative environmental efficiency, as 

resources are not wasted (Andersson et al., 2018). A shift away from market principles when 

distributing resources is likely to lead to more economic and environmental inefficiency. The 

market economy has also demonstrated its superior ability to foster new innovations compared 

to other economic systems that have been tried in the past. It is unlikely that proposed 

alternatives to the market economy, that commonly rely on a large share of government 

planning, would produce an economically more efficient outcome given the poor historical 

record of government planned societies.  

Policy makers have an important role in regulating the market economy, but the modern 

economy is too complex to be planned by either one or a few individuals. The government 

should focus its attention on incentivizing markets to reduce emissions. Here, the government 

can have a major role to play in steering investment and innovation resources in certain 

directions, as it has done throughout history (Mokyr, 1990; Perez, 2002; Andersson and 

Karpestam, 2013; Mazzucato, 2014). In other words, the government should enable a transition 

by incentivizing markets. It should not aim to abolish the market in favor of a government 

planned economy.  

The third misconception is that a price on carbon emissions is more or less the only policy 

that is required to set the right market conditions for decarbonization (see, e.g., Nordhaus, 

2007). Pricing emissions is important, and higher prices of fossil fuels do reduce emission levels 

(Andersson and Karpestam, 2013). It may also drive innovation. However, the price mechanism 

works “on the margin”, i.e., for relatively small changes within existing incentive structures. 

Most innovations are incremental, i.e., what Mokyr (1990) calls micro-innovations. Other 

groundbreaking innovations offer a radical re-think compared to the past. Mokyr calls these 

innovations macro-innovations. A new macro-innovation inspires a new set of micro-
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innovations related to the macro-innovation. Macro-innovations are rare, but they have a 

profound effect on the economy and shape economic development for decades (Perez, 2002; 

Devezas et al., 2005). Examples of macro-innovations are the steam engine, the combustion 

engine, electricity, and ICT (Perez, 2002; Devezas et al., 2005). 

History offers two important lessons when it comes to macro-innovations. First, they are 

not all about technology. They also affect energy-use, life-styles, infrastructure, and what, in 

the economic literature, is called formal institutions, i.e., laws, regulations, welfare systems, 

and taxation (Mokyr, 1990; Berry, 1991; Andersson and Karpestam, 2012, 2013). Second, most 

macro-innovations have received government support, either directly or indirectly, in their 

initial phases through either direct economic support or the creation of new markets (Mokyr, 

1990; Mazzucato, 2013; Andersson and Nilsson, 2016). Once a macro-innovation becomes 

economically viable it receives indirect support through specific government investments in 

infrastructure and updating of institutions to fit with the new socio-technological paradigm that 

the macro-innovation has created. Countries that have failed to adjust institutions to the new 

paradigm have fallen behind economically, as their economies have struggled to benefit from 

the innovations when indirect government support has been lacking (Balta-Ozkan  et al, 2013; 

Molinari and Kordas, 2017).  

Greenhouse gas emissions affect our environment. However, addressing climate change 

requires more than incremental change. Radical change is called for in e.g. the energy system, 

transportation system, and many industrial sectors, such as the energy-intensive and material-

producing sectors. Here, new macro-innovations are needed. Based on the historical lessons, 

we need to do more than to price carbon emissions to achieve such radical change. A wider set 

of policies is needed.  
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3. A broadly-based set of climate policies 

Let us consider a few examples of broader climate policies than a price on carbon emissions. 

The chosen examples below are far from being an exhaustive list. I begin with sectors where a 

carbon price may have a relatively large effect before discussing sectors where more radical 

change and, thus, a broader policy agenda is called for. Sectors where a carbon price is likely 

to be most efficient are those where decarbonization can occur within existing legislative and 

infrastructure frameworks, and where there are economic co-benefits from a reduction in 

emissions. Consider the manufacturing industries. For many manufacturing industries, the 

amount of emissions emitted during the production process is relatively small compared to the 

economic value these industries produces. Fossil fuel–free production technologies are often 

available (Andersson and Nilsson, 2016). In addition, there are commonly economic co-

benefits, such as innovating new products and moving into new markets (Åhman and Nilsson, 

2015; Andersson and Nilsson, 2016; de Pee et al., 2018; Åhman et al., 2017; Bataille et al., 

2018). Such co-benefits contribute to making decarbonization economically feasible. Here, a 

carbon tax is the potential catalyst that may get the decarbonization process going.  

In other sectors, such as the transportation system, more radical change is necessary, and 

this requires more active government involvement (Watson, 2012; Andersson and Nilsson, 

2016). Changing fuels in the transport system is one component in decarbonizing the system, 

but it is not enough. Changes to city planning and radical re-thinking of mobility needs is 

necessary (Hickman et al., 2013; Zawieska and Pieriegud, 2018). Here, the policy makers have 

a much more direct role to play in how cities are planned and which mobility solutions the 

market will develop. Similar to manufacturing industries, there are co-benefits from 

decarbonization of the e.g. transportation system through radical innovations around mobility. 

These benefits include less pollution, less noise, improved health through more walking and 

bicycling, less congestion, and potentially fewer accidents if there are fewer vehicles. These 
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benefits mostly occur at the societal level, and some of them are difficult to monetize. Because 

they are difficult to monetize, the market will not consider these potentially positive effects. 

They will only materialize if policy makers take action to make them happen. 

A third example are the energy-intensive, and often material-producing, sectors, such as 

steel and cement. These industries have large missions per produced unit of economic value. 

For these industries, reducing emissions is possible through new technology, but alternative 

production methods are more expensive (Palm et al., 2016; Åhman et al., 2017; Vogl et al., 

2018). Unlike the manufacturing firms, there are few if any co-benefits from a transition 

(Åhman and Nilsson, 2015). The material-producing sectors are faced with more or less 

producing the same product as before but with an alternative and more expensive production 

method. Further complicating the transition is the fact that it requires large investments in new 

production units. Some sectors, such as steel, may reduce their output if there is an increase in 

circularity of the already existing materials (OECD, 2018), in which case the increased 

investment cost must be carried by a sector in economic decline. And finally, a greater shift to 

non-fossil energy sources, such as electricity, will have a large impact on, e.g., national 

electricity consumption and, thus, the demand for fossil fuel–free electricity. Here, the 

government clearly must have more direct involvement in choosing a decarbonization pathway 

and contribute to handling the economics risks and costs (Nilsson et al., 2017). 

These previous examples are of various economic sectors. Another area of interest is the 

technological clusters, such as ICT. Economic growth in the future is likely to be centered 

around ICT innovations in, for example, digitalization and artificial intelligence (Brynjolfsson 

and McAfee, 2014; Andersson and Nilsson, 2016), enhancing economic welfare in the future 

through intensive growth. Under the right conditions, ICT can also contribute to reducing 

emissions by making production processes in the manufacturing sector more efficient, 

improving the use of existing transportation networks, and contributing to building a new 
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energy system based on renewable sources such as wind and solar (Arnold, 2011; OECD, 2010; 

Riedl et al., 2011; Gungor et al., 2013; Kramers et al., 2014; Molinari and Kordas, 2017). 

Estimates at the EU level suggest that emissions may fall by between 20 to 30 percent in the 

manufacturing sector alone through new ICT solutions (Hilty et al., 2006; Filos, 2010). 

However, there are barriers preventing investments in ICT aimed at improving efficiency and 

lowering emissions. The biggest barriers are lack of demand and experience. Markets for 

applying ICT to reduce emissions are not yet fully developed. Thus, investments in such ICT 

innovations are relatively small. Markets may emerge in the future, but, as people and firms are 

not yet fully used to using ICT to reducing emissions, market development is slow. Here, the 

government has a role to play to create demand and create markets through, e.g., public 

procurement. Historically, public procurement has been a major source of innovation support 

and market creation that, in the end, has led to sustained economic development (Andersson 

and Nilsson, 2016; Kaiser and Kander, 2013). As the technology becomes more and more wide-

spread so does the experience of using the technology. Further reducing the hurdles such 

technology may face in its initial development stages.  

The purpose of these few examples is not to provide definitive policy guidance but to 

highlight the varying implications of a transition to a fossil free society for different parts of 

society. There are nuances and variations in all sectors, which makes a transition even more 

difficult. The complexity is also one of the key arguments for engaging all of society in the 

transition work through the market economy with the right incentives and the right institutions 

and infrastructure. 

 

A sequential climate policy 

Accepting that a price on carbon emissions is insufficient to fully decarbonize the economy 

naturally makes it more difficult to design appropriate climate policies. The level of complexity 
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is made even greater by the fact that there is a need for climate policies to be sequenced 

appropriately. Phasing out fossil fuels is essential. However, before emissions are reduced 

fossil-free alternatives must be developed; these alternatives can be either technical or social. 

One of the greatest threats to a successful climate policy is an aggressive policy aimed at 

phasing out fossil fuels without having enabled a transition to alternatives. Without alternatives, 

political resistance to decarbonization is likely to grow and could threaten the entire transition. 

The case of the Australian carbon tax serves as a dangerous example. The tax was introduced 

in 2012, but it was abolished in 2014 following the election of a new government. The tax 

resulted in, e.g., higher electricity prices (Robson, 2014). The purpose of the tax was to reduce 

the use of energy and enable investments in alternative sources. However, it takes a long time 

to phase in new energy sources, whereas the tax mostly increased the cost of electricity without 

households having an alternative to paying the higher prices as there were no alternative energy 

sources available. In other words, the failure to enable a shift to alternative energy sources 

contributed to the resistance to the tax.  

To avoid political setbacks that prevents us from reaching the global temperature targets 

more emphasis should be put on enabling a transition by first setting the right institutional 

framework for new technological and social innovations, followed by incentives to begin to use 

the new alternatives that are developed, before the old fossil-based solutions are fully phased 

out in a third and final phase. In a sequential policy, different policy tools should be emphasized 

at different stages. A carbon price, for example, is most likely to be most efficient in the two 

final steps.  
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4. Summary 

Our economic welfare has increased dramatically since the first industrial revolution. The 

challenge for the future is to maintain a high level of economic welfare while not just reducing 

emissions of greenhouse gases but completely decarbonizing the economy. Making ourselves 

poorer through either de-growth or abandoning the market economy for a planned economy is 

not the path forward to maintaining a high level of economic prosperity. Nor is simplifying the 

decarbonization problem to only being about a price on carbon emissions the way forward to 

achieve complete decarbonization of the economy.  

To decarbonize the economy, we should learn from history how technological and, social 

change have gone hand in hand with the development of new infrastructure and new or updated 

formal institutions. Thus,  complete decarbonization of the economy requires major institutional 

reforms that eliminate the indirect advantage old fossil fuel–based technologies and life-styles 

currently enjoy. In addition, sustainable innovations require direct governmental support in 

their initial phases and indirect support through adjustment of infrastructure and institutions to 

fit their characteristics. Here, a price on carbon is only part of the solution but not the solution; 

a wider set of policies are needed. Thus, rather than viewing decarbonization as an 

environmental problem we should view it is a development issue similar to the industrialization 

policies that we once pursued on many different fronts.  

The government has been involved, throughout our modern economic history, in setting 

the stage for various technological and social innovations. Often, the government has acted in 

response to changes that were already occurring. Now, the government has to be involved in 

the first phase in setting the right institutional and infrastructure conditions for a new sustainable 

high welfare economy. The question the future has to answer is whether the government is 

capable of taking such a leading role.  

  



12 
 

References 
 
Andersson, F.N.G. (2018). International trade and carbon emissions. The role of Chinese 
institutional and policy reform. Journal of Environmental Management 205(1), 29-39.  
 
Andersson, F.N.G., Karpestam, P. (2012). The Australian carbon tax – A step in the right 
direction but not enough. Carbon Management 3(3), 293-302. 
 
Andersson, F.N.G., Karpestam, P. (2013). CO2 emissions and economic activity: short- and 
long-run economic determinants of scale, energy intensity and carbon intensity. Energy Policy 
61, 1285-1294. 
 
Andersson, F.N.G., Opper, S., Khalid, U. (2018). Are capitalists green? Firm-ownership and 
provincial CO2 emissions in China. Energy Policy 123, 349-359. 
 
Arnold, G.W. (2011). Challenges and opportunities in smart grid: A position article. 
Proceedings at the IEEE 99(6), 922-927.  
 
Balta-Ozkan, N., Davidson, R., Bicket, M., Whitmarsh, L. (2013). Social barriers to the adiption 
of smart homes. Energy Policy 63, 363-374.  
 
Bataille, C., Åhman, M., Neuhoff, K., Nilsson, L.J., Fischedick, M., Lechtenböhmer, S., 
Solano-Rodriquez, B., Denis-Ryan, A., Stiebert, S., Waisman, H., Sartor, O., Rahbar, S. 
(2018). A review of technology and policy deep decarbonization pathway options for making 
energy-intensive industry production consistent with Paris agreement. Journal of Cleaner 
Production 187, 960-973. 
 
van den Bergh, J.C.J.M, Kallis, G. (2012). Growth, A-Growth or degrowth to stay within 
planetary boundaries? Journal of Economic Issues XLVI (4), 909-919.  
 
Berry, B.J.L. (1991). Long-wave rhythms in economic development and political behavior. 
London and Baltimore: John Hopkins University Press.   
 
Brynjolfsson, E., McAfee, A. (2014). The second machine age. Work, progress, and 
prosperity in a time of brilliant technologies. New York: W.W. Norton & Company, Inc.  
 
Devezas, T.C., Linstone, H.A., Santos, H.J.S. (2005). The growth dynamics of the Internet and 
the long wave theory. Technology Forecasting & Social Change 72, 913-925.  
 
Hickaman, R., Hall, P., Banister, D. (2013). Planning more for sustainable mobilty. Journal of 
Transport Geography 33, 210-219.  
 
Kaiser, A., Kander, A. (2013). Framtida energiomställningar i historiskt perspektiv. 
Naturvårdsverket rapport 6550.  
 
Mazzucato, M (2014). The entrepreneurial state. New York: Anthem Press. 
 
Mokyr, J. (1990). The lever of riches. Technological creativity and economic progress. 
Oxford: Oxford University Press.  
 



13 
 

Molinari, M., Kordas, O. (2017). ICT in the built environment: barriers and uncertainty. 
Biennial International Workshop Advances in Energy Studies, Graaz 2017.  
 
Nilsson, L.J., Åhman, M., Vogl, V., Lechtenböhmer, S. (2017). Industrial policy for well below 
2 degrees Celsius. The role of basic material producing industries. Conference paper presented 
at LCS-Rnet 2017 annual meeting Warwick.  
Nordhaus, W. (2007). To tax or not to tax: Alternative approaches to slowing global warming. 
Review of Environmental Economics and Policy 1(1), 26-44. 
 
OECD, (2018). Global material resources outlook to 2060; Economic drivers and 
environmental consequences. OECD Publishing, Paris.  
 
Palm, E., Nilsson, L.J., Åhman, M. (2016). Electricity-based plastics and their potential 
demand for electricity and carbon dioxide. Journal of Cleaner Production 129, 548-555.  
 
de Pee, A., Pinner, D., Roelofsen, O., Somers, K., Speelman, E., Witteveen, M. (2018). 
Decarbonization of industrial sectors: the next frontier. McKinsey&Company June 2018.  
 
Perez, C. (2002). Technological revolutions and financial capital. Cheltenham, UK: Edward 
Elgar.  
 
Robson, A. (2014). Australia’s carbon tax: An economic evaluation. Economic Affairs 34(1), 
35-45. 
 
Rodrick, D. (2014). Green industrial policy. Oxford Review of Economic Policy  30 (3), 469-
491.  
 
von Tunzelmann N. (2003). Historical coevolution of governance and technology in the 
industrial revolutions. Structural Change and Economic Dynamics 14, 365–384. 
 
Vogl, V., Åhman, M., Nilsson, L.J. (2018). Assessment of hydrogen direct reduction for 
fossil-free steelmaking. Journal of Cleaner Production 203, 736-745.  
 
Watson, M. (2012). How theories of practice can inform transition to a decarbonised transport 
system. Journal of Transport Geography 24, 488-496. 
 
Weiss, M., Cattaneo, C. (2017). Degrowth – Taking stock and reviewing an emerging academic 
paradigm. Ecological Economics 137, 220-230.  
 
Zawieska, J., Pieriegu, J. (2018). Smart city as a tool for sustainable mobility and transport 
decarbonisation. Transport Policy 63, 39-50.  
 
Åhman, M., Nilsson, L.J. (2015). Chapter 5: Decarbonising industry in the EU: climate, trade 
and industrial policy strategies. In: Dupont. C and S. Oberthur (eds). Decarbonisation in the 
EU: internal policies and external strategies. Basingstoke, Hampshire: Palgrave MacMillan 
 
Åhman, M., Nilsson, L.J., Johansson, B. (2017). Global climate policy and deep 
decarbonisation of energy-intensive industries. Climate Policy 17(5),  634-649. 
 
 



LSR Working papers series

Aims and Scopes

�eWorking Paper Series LUSEM Sustainability Research (LSRWPS) brings together research

and policy discussions from a range of disciplinary approaches to improve social, environmen-

tal and economic sustainability and the reaching of Agenda 2030. �e LSR WPS encourages

manuscripts combining interdisciplinary perspectives with roots in business administration,

economics, economic history, informatics and business law. In the quest of promoting a global

sustainable development, the LSR WPS rests on the belief that successful transformations to-

wards more sustainable organizations call for research and policy discussions including novel

methodologies and theoretical approaches.

Editor-in-Chief

• Cristian Ducoing, Researcher at Dept. of Economic History, LUSEM

Editoral Board

• Susanne Arvidsson , Associate professor at Dept. of Business Administration, LUSEM

• Fredrik NG Andersson, Associate professor at Dept. of Economics, LUSEM

• Bo Andersson , Associate professor at Dept. of Informatics, LUSEM

• Ulrika Wennersten, Associate professor at Dept. of Business Law, LUSEM

14

https://www.ehl.lu.se/om-ekonomihogskolan/hallbarhet/lsr-working-paper-series
cristian.ducoing@ekh.lu.se
susanne.arvidsson@fek.lu.se
fredrik_n_g.ndersson@nek.lu.se
bo.andersson@ics.lu.se
ulrika.wennersten@har.lu.se

