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Integrated scenarios – emission pathways

Source: Global GHG Abatement Cost Curve v2.0; Houghton; IEA; IPCC; den Elzen; Meinshausen; OECD; US EPA; van Vuuren 
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Effect of delaying action for 10 years

* Technical levers <€60/tCO2e
Source: Global GHG Abatement Cost Curve v2.0; Houghton; IEA; OECD; EPA; den Elzen; van Vuuren, Meinshausen
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First, and most obvious, delay would mean that emissions would continue to grow according to the 
BAU development instead of declining. Second, building high-carbon infrastructure in sectors such as 
Buildings, Power, Industry, and Transport would lock in higher energy use for decades to come. In our 
model, the effective lifetime of carbon-intense infrastructure across sectors is, on average, 14 years. 
The result is that by delaying action for one year, an estimated 1.8 GtCO2e of abatement would be 
lost in that specific year6. Consequently, the world would be committed to cumulative emissions over 
the next 14 years of 25 GtCO2e. In terms of atmospheric concentration, the continued BAU emissions 
growth coupled with the lock-in effect would lead to a 5 ppm higher expected peak CO2e concentration.7 

Future energy savings could largely pay for upfront investments

If the world were to successfully implement every measure on the cost curve, in strict order from 
low-cost to higher-cost in sequence – in other words be more economically rational than reality would 
normally suggest – the theoretical average cost of the abatement opportunities would be €4 per tCO2e 
in 2030, and the total cost for realizing the whole curve would be some €150 billion. Transaction and 
program costs, that are not part of our curve8, are often estimated at an average of between €1 and  
5 per tCO2e abated, making a total of approximately €40 to 200 billion for the 38 GtCO2e of abatement 
opportunities on our cost curve. This would make the total annual global cost approximately €200 to 
350 billion by 2030. This estimate should be treated with significant caution for two reasons: One, 
the assumption that opportunities would effectively be addressed from left to right in our curve is a 
highly optimistic one. Two, there would in reality be significant dynamic effects in the economy from a 
program of this magnitude – effects that could work to either increase or decrease the cost depending 
on how they were implemented and that have not been taken into account in our analysis.

A large share of the abatement opportunities involves investing additional resources upfront to make 
existing or new infrastructure more carbon efficient – including all energy efficiency measures and 
much of the renewable energy measures – and then recouping part or all of that investment through 
lower energy or fuel spending in the future. There is about 11 GtCO2e per year of abatement potential 
in 2030 in which energy savings actually outweigh the upfront investment. In short, these measures 
would have a net economic benefit over their lifetime, even without any additional CO2 incentive. If 
there are such substantial opportunities with net economic benefits over time, why haven’t consumers 
and entrepreneurs already captured this potential? The reason is that a range of market imperfections, 
such as agency issues, act as a barrier and disincentive to making the necessary investments. As an 
example, builders have little incentive to add insulation beyond technical norms to new homes when it 
is the home-owner, not the builder, who will enjoy lower energy bills during the next decades. 

6	 Calculated as the difference in emissions caused by infrastructure built in the year 2010 in the BAU versus if all low-carbon 	
	 options according to our curve were pursued.

7	 The effect of a 10-year delay is that 2030 emissions end up in middle of the stabilization path that peaks at 550 ppm, instead 	
	 of at the high end of the path that peaks at 480 ppm. Rounding the difference to 50 ppm (to account for the fact that emissions 	
	 end up in the middle of the 550 ppm scenario and the high end of the 480 ppm scenario) makes the effect 5 ppm per year.

8	 The reason for this is that such costs reflect political choices about which policies and programs to implement and vary from 	
	 case to case. It is therefore not possible to incorporate these costs in the abatement curve in an objective way and maintain 	
	 the ability to compare abatement potentials across regions and sectors.
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Globally, financing looks manageable, but individual sectors will face big challenges

The total investment to achieve all the measures on our cost curve amounts to €530 billion per year in 
2020 and €810 billion per year in 2030, on top of BAU investments that would happen anyway. This 
corresponds to 5 to 6 percent of the BAU investments in fixed assets in each respective year. While 
financing is a major test in the current credit squeeze, it seems unlikely to us that, at the global level, 
financing these additional investments would be a bottleneck to action on reducing emissions in a 
2030 time horizon. 

A more detailed view at the investments required highlights possible financing challenges at a sector 
and regional level. Indeed, over 60 percent of the investments required in addition to the BAU turn out 
to be needed in the Transport and Buildings sectors, and close to 60 percent of the total investments 
turn out to be needed in developing countries. Although the net additional cost of investing in 
fuel-efficient vehicles and energy-efficient houses is typically low, as much of the investment is regained 
through energy savings, finding effective ways to incentivize and finance the (sometimes considerable) 
additional upfront expenditure may not be easy. 

When analyzing the capital intensity9 of individual abatement opportunities, it becomes clear that the 
cheapest abatement opportunities are not always those with the lowest capital spend (Exhibit 8).  

9	 We define the capital intensity of an abatement measure as the additional upfront investment relative to the BAU technology, 	
	 divided by the total amount of avoided emissions over the lifetime of the asset. For a more fuel efficient car, for instance, the 
	 capital intensity would be calculated as the additional upfront investment compared to the BAU technology, divided by the 	
	 amount of CO2 saved through lower fuel consumption during the lifetime of the car. The main difference with abatement cost is 	
	 that the capital intensity calculation does not take financial savings through lower energy consumption into account.
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For instance, many energy-efficiency opportunities that appear on the left-hand side of the cost curve 
end up much further to the right in the capital intensity curve. This demonstrates the different priorities 
that could emerge in a capital-constrained environment. Investors might choose to fund the opportu-
nities with the lowest capital intensity rather than the ones with lowest cost over time. This would make 
the cost of abatement substantially higher over time. 

Comparing the abatement cost and investments shows that the implementation challenges will 
be very different across sectors (Exhibit 9). In Transport and Buildings, upfront financing might be 
challenging but the cost is actually low once investments have been made. In several of the industrial 
sectors, average abatement costs are relatively high whereas upfront investments are lower. Making the 
abatement happen in these sectors is likely more a question about compensating companies for the 
high costs, than it is about financing the investments. Finally, in Forestry and Agriculture, both costs and 
investments are relatively low. Here, the implementation challenges are practical rather than economical, 
namely, designing effective policy and an effective way of measuring and monitoring the abatement.
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Four areas of regulation will be key to achieving low-cost emission reduction 

Achieving the deep emission cuts deemed necessary by the IPCC to stabilize global temperatures 
presents a huge policy challenge. Although we do not take a view on what policies decision makers should 
implement, we highlight four policy areas that we believe will be important to reduce emissions at the lowest 
possible cost (Exhibit 10):

Implementing regulation to overcome the market imperfections that prevent the energy efficiency 1.	
opportunities with net economic benefits from materializing, e.g., through technical norms and 
standards;

Establishing stable long-term incentives to encourage power producers and industrial companies to 2.	
develop and deploy greenhouse gas efficient technologies, e.g., in the form of a CO2 price or a CO2 tax;

Providing sufficient incentives and support to improve the cost efficiency of promising emerging 3.	
technologies; and 

Ensuring that the potential in forestry and agriculture is effectively addressed, primarily in developing 4.	
economies, linking any system to capture abatement closely to their overall development agenda.

*    *    *

This study does not take a view on current climate science, but rather focuses on providing an objective, 
globally consistent data set on opportunities to reduce GHG emissions and their likely cost and 
investments. We hope that this analysis will serve as a useful starting point for discussions among 
companies, policy makers, and academics on how best to manage the transition to a low-carbon economy. 
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McKinsey & Company is a global management consulting firm which helps the world’s leading 
organisations address their strategic challenges. With consultants deployed in 50 countries across  
the globe, McKinsey advises on strategic, operational, organizational and technological issues.  

McKinsey’s “Climate Change Special Initiative” supports clients on climate change-related topics,  
and develops new thinking on the economics and business implications of climate change.
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