
To better appreciate the worlds that the RCP scenarios are based on, I have 
excerpted below the “storylines” for the emission scenarios used in the 2007 
IPCC report (AR4). The RCP4.5 scenario is analogous to the B1 scenario from 
AR4; the RCP6.0 scenario is analogous to the A1(b) scenario;  and the RCP8.5 
scenario is analogous to a modified A1(FI) scenario.  
 
You can also gain some perspective from the calculations we did on the board on 
Thursday. Recall that if the population of the world doesnʼt increase, and by the 
end of the century everyone lived at US standards and used energy as the US 
does, by 2100AD the atmospheric concentration of CO2 would be 860ppm 
(assuming the emissions ramp linearly over the next 87 years)1. In the table 
below, I include the numbers for the atmospheric CO2 concentration that is 
achieved in 2100 for each of the RCP scenarios. 
  

 
 

Your assignment is to read this document and write 300 words that address the 
following:  

• What do you expect the atmospheric CO2 concentration to be in 2100AD?  
• What is your scenario for world population growth, development, energy 

and policy choices that led you to your projection?  
• In your view, are any of the RCP scenarios highly unlikely?  

Please post your essay here 
( https://catalyst.uw.edu/gopost/area/stevehar/123452) by 7am on Tuesday.  
  

                                       
1 Useful information if you want to re-do the calculations from class, or work on other scenarios of 
your own:  

• The world emits 10 Gt C/year through burning of fossil fuels (and to a much lesser extent 
through cement production and agriculture). There are 7.1 billion people in the world.  

• The US emits 2 Gt C/year. There are 0.32 billion people in the US today. 
• Currently there are 400 molecules of CO2 per 1 million molecules of air: 400 parts per 

million, or 400ppm. This is equivalent to 852 billion tonnes of C, or 852 Gt of carbon C  
(1ppm CO2 = 2.13 Gt C).  

• Not needed, but a useful reference point: Prior to the industrial revolution, the 
atmospheric CO2 concentration was 280ppm, or 600 Gt of Carbon 
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The RCP scenarios describe the emissions and concentrations of 
greenhouse gases and aerosols into the atmosphere due to human 
activities. Unfortunately, the IPCC AR5 report does not place these 
scenarios in a context that is meaningful: what would these worlds 
look like? To help in this regard, I excerpt below a description of the 
worlds that IPCC has used in the past that are somewhat akin to the 
RCP4.5, RCP6.0 and RCP8.5 scenarios (the stringent mitigation 
scenario RCP2.6 was not considered in previous reports).  
 
RCP6.0: This scenario is somewhat akin A1B used in AR4. The A1 
family of storylines go like this2:  

The A1 storyline is a case of rapid and successful economic development, in which regional 
average income per capita converge - current distinctions between "poor" and "rich" countries 
eventually dissolve. The primary dynamics are: 

• Strong commitment to market-based solutions. 
• High savings and commitment to education at the household level. 
• High rates of investment and innovation in education, technology, and institutions at the 

national and international levels. 
• International mobility of people, ideas, and technology. 

The transition to economic convergence results from advances in transport and communication 
technology, shifts in national policies on immigration and education, and international cooperation 
in the development of national and international institutions that enhance productivity growth and 
technology diffusion. This scenario emphasizes market-oriented solutions, high consumption of 
both tangible and intangible commodities, advanced technology, and intensive mobility and 
communication. In some examples of this type of scenario, high economic growth leads to shifts 
of economic power from traditional core countries to the current economic "periphery,"  

In the A1 scenario family, demographic and economic trends are closely linked, as affluence is 
correlated with long life and small families (low mortality and low fertility). Global population grows 
to some nine billion by 2050 and declines to about seven billion by 2100. Average age increases, 
with the needs of retired people met mainly through their accumulated savings in private pension 
systems. 

The global economy expands at an average annual rate of about 3% to 2100. This is 
approximately the same as average global growth since 1850, although the conditions that lead 
to this global growth in productivity and per capita incomes in the scenario are unparalleled in 
history. While the high average level of income per capita contributes to a great improvement in 
the overall health and social conditions of the majority of people, this world is not necessarily 
                                       
2 I excerpted these two scenarios from the IPCC Special Report on Emissions (Nakicenovic and 
Swart (Eds.), pp 570. Cambridge University Press 2000) and slightly edited them for readability.  



devoid of problems. In particular, many communities could face some of the problems of social 
exclusion encountered in the wealthiest countries during the 20th century, and in many places 
income growth could produce increased pressure on the global commons. 

Energy and mineral resources are abundant in this scenario family because of rapid technical 
progress, which both reduces the resources needed to produce a given level of output and 
increases the economically recoverable reserves. Final energy intensity (energy use per unit of 
GDP) decreases at an average annual rate of 1.3%. Environmental amenities are valued and 
rapid technological progress "frees" natural resources currently devoted to provision of human 
needs for other purposes. The concept of environmental quality changes in this storyline from the 
current emphasis on "conservation" of nature to active "management" of natural and 
environmental services, which increases ecologic resilience. 

With the rapid increase in income, dietary patterns shift initially toward increased consumption of 
meat and dairy products, but then decreases subsequently with increasing emphasis on the 
health of an aging society. High incomes also translate into high car ownership, sprawling 
suburbia, and dense transport networks, nationally and internationally. 

Several scenario groups considered in the A1 scenario family reflect uncertainty in the 
development of energy sources and conversion technologies in this rapidly changing world. The 
A1B marker scenario has cumulative emissions similar to RCP6.0; it assumes a balanced mix of 
technologies and supply sources of energy, with technology improvements and resource 
assumptions such that no single source of energy is overly dominant.  

RCP8.5: This scenario is also similar to the A1B storyline described 
above, but it assumes that the major source of world energy 
continues to be fossil fuels for the duration of the 21st Century (called 
the A1F1 scenario). 

The A1FI scenario has cumulative emissions similar to RCP8.5; it assumes a carbon-intensive 
energy path consistent with the current development strategy of countries with abundant domestic 
coal resources, and that technology will enable unconventional (e.g., fracking) oil and natural-gas 
resources to be developed. 

RCP4.5: This scenario is somewhat akin B1 used in AR4. The B1 
family storyline goes like this:  

The central elements of the B1 future are a high level of environmental and social consciousness 
combined with a globally coherent approach to a more sustainable development. Heightened 
environmental consciousness might be brought about by clear evidence that impacts of natural 
resource use, such as deforestation, soil depletion, over-fishing, and global and regional pollution, 
pose a serious threat to the continuation of human life on Earth. In the B1 storyline, governments, 
businesses, the media, and the public pay increased attention to the environmental and social 
aspects of development.  

In this scenario, community values triumph over individualist ones and lead to resource-friendly 
lifestyles based on clean and light technologies. This scenario includes a voluntary embrace of 
cohesion, cooperation, and reduced consumption, backed by legislation and even corporate 
policies. The world achieves an environmentally sustainable economy by 2050, primarily through 
education to develop human potential.  



Economic development in B1 is balanced, and efforts to achieve equitable income distribution are 
effective. As in A1, the B1 storyline describes a fast-changing and convergent world, but the 
priorities differ. Whereas the A1 world invests its gains from increased productivity and know-how 
primarily in further economic growth, the B1 world invests a large part of its gains in improved 
efficiency of resource use ("dematerialization"), equity, social institutions, and environmental 
protection. 

Particular effort is devoted to increases in resource efficiency to achieve the goals stated above. 
Incentive systems, combined with advances in international institutions, permit the rapid diffusion 
of cleaner technology. To this end, R&D is also enhanced, together with education and the 
capacity building for clean and equitable development. Organizational measures are adopted to 
reduce material wastage by maximizing reuse and recycling. The combination of technical and 
organizational change yields high levels of material and energy saving, as well as reductions in 
pollution. Labor productivity also improves as a by-product of these efforts. Alternative scenarios 
considered within the B1 family include different rates of GDP growth and dematerialization (e.g., 
decline in energy and material intensities). 

In the B1 scenario, a strong welfare net prevents social exclusion on the basis of poverty. 
However, counter-currents may develop and in some places people may not conform to the main 
social and environmental intentions of the mainstream in this scenario family. Massive income 
redistribution and presumably high taxation levels may adversely affect the economic efficiency 
and functioning of world markets. 

The demographic transition to low mortality and fertility occurs at the same rate as in A1, but for 
different reasons as it is motivated partly by social and environmental concerns. Global 
population reaches nine billion by 2050 and declines to about seven billion by 2100. This is a 
world with high levels of economic activity and significant and deliberate progress toward 
international and national income equality. Global income per capita in 2050 averages 
US$13,000, one-third lower than in A1. A higher proportion of this income is spent on services 
rather than on material goods, and on quality rather than quantity, because the emphasis on 
material goods is less and also resource prices are increased by environmental taxation. 

The B1 storyline sees a relatively smooth transition to alternative energy systems as conventional 
oil and gas resources decline. There is extensive use of conventional and unconventional gas as 
the cleanest fossil resource during the transition, but the major push is toward post-fossil 
technologies, driven in large part by environmental concerns. 

Given the high environmental consciousness and institutional effectiveness in the B1 storyline, 
environmental quality is high; the negative environmental aspects of rapid development are 
anticipated and effectively dealt with locally, nationally, and internationally. For example, 
transboundary air pollution (acid rain) is basically eliminated in the long term. Land use is 
managed carefully to counteract the impacts of activities potentially damaging to the environment. 
Cities are compact and designed for public and non-motorized transport, with suburban 
developments tightly controlled. Strong incentives for low-input, low-impact agriculture, along with 
maintenance of large areas of wilderness, contribute to high food prices with much lower levels of 
meat consumption than those in A1. These proactive local and regional environmental measures 
and policies also lead to relatively low GHG emissions. 

RCP2.6: There is no scenario in AR4 that is analogous to the RCP2.6.  

 
 



The literature on the RCP2.6 scenario is based entirely on the assumption that reduced 
emissions of greenhouse gases is such a high priority that mitigation strategies will be put in 
place rapidly to develop the global energy profile feature a blend of nuclear, bio-energy and 
renewables and require virtually all CO2 released by fossil fuel burning to be captured and 
sequestered. This scenario requires mitigation strategies and new technologies for carbon capture 
and storage (CCS) are developed and implemented swiftly (in the next two decades) and rapidly 
transferred to different parts of the world. It also requires that non- CO2 greenhouse gases are strongly 
reduced, especially methane.  
 
Specifically, the RCP2.6 scenario requires very aggressive emissions reductions early in the 21st 
century and deployment of negative emissions technologies later in the century, mainly through 
biomass-based mitigation strategies, an intensive use of biofuels and CCS of virtually all fossil 
fuel based emissions. The RCP2.6 scenario features net negative global CO2 emissions after 
around 2070: that is, it is humans remove CO2 from the atmosphere faster than they emit CO2.   
 
By the end of the century, it is assumed that mitigation strategies (e.g., carbon caption and 
storage paid for by a hefty carbon tax) will have radically transform the worldʼs energy profile. It 
projects the global energy will come from coal and natural gas with CCS 40%, bio-energy 24%, 
nuclear 19%, renewables (solar and wind) 14%, and oil with CCS 3%. It assumes that 86% of the 
carbon associated with fuel use (biomass, oil, coal) will be captured and stored, and additional 
carbon will be extracted from the atmosphere.  
 
The global cost of CCS is estimated about 1.7% of the global GDP, or 1.2 trillion USD per year; 
the US contribution to this would be 270 B$.  
 


