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Climate change is nothing new 

 Pillar of lake sediment in the Libyan central Sahara, dating from a previous humid period. Photo by 

Nick Brooks. 



2 Reproduced from Leblanc et al., 2006. 

Maximum extent of palaeolake Chad in 

period 10,000-5000 yrs before present 

The “green Sahara”, 10,000-5000 yrs ago 



3 3 Palaeovegetation maps by J. Adams (Oak Ridge Nat. Lab., USA) http://www.esd.ornl.gov/projects/qen/nercAFRICA.html 

Glacial cycles and aridity 

Extreme desert Grassland 

21,000 years ago 9,000 years ago 

Long-term changes in Africa 
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Greenhouse Effect – a natural phenomenon 

• The Earth’s temperature is regulated by the greenhouse effect - without it average 

temperatures would be -18°C, and humans could not survive 

• Natural greenhouse effect strengthened by release of additional greenhouse gases due to 

human activities (burning fossil fuels, land use change, agriculture) 

 

Source: IPCC 

WGI Ch.1 

(Somerville et al., 

2007a, p. 115) 
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Temperatures are rising  

Above: Global mean surface air temperature from 1850-2011 
(CRUTEM3/4 datasets; graphic from Climatic Research Unit, 
University of East Anglia: www.cru.uea.ac.uk) 

Right: Comparable data from alternative temperature dataset 
produced by the Berkely Earth team, compared with datasets from 
GISS, NOAA, and UK Hadley Centre incorporating above CRU data 
(graphic from http://berkeleyearth.org/analysis/) 

http://www.cru.uea.ac.uk
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Global temperatures, past 1200 years 

Source: Science Magazine, 10 February 2005 (Kerr, 2005) 
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Causes not natural  

Source: IPCC AR4 WGI Ch. 9 (Hegerl et al., 2007, p. 684) 

• Global mean surface temperature anomalies from observations (black) as as 
simulated by a variety of global climate models  

• Multiple temperature datasets show same trends 

• Not the only evidence! 

Natural + anthropogenic forcing Natural forcing only 
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Human vs natural contribution to warming 

• Natural contribution to warming ~24% (~18%) over past 50 (100) yrs 

• Past 50 yrs: human-induced warming of ~0.86° C 

• ~ half of this offset by atmospheric aerosols (pollution) 

Huber, N. and Knutti, R. 2011. Anthropogenic and natural warming inferred from changes in Earth’s energy 

balance. Nature Geoscience. Advance online publication 4 December 2011:  DOI: 10.1038/NGEO1327 
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Future emissions and warming scenarios 

1Anderson & Bows, 2008; 2Anderson & Bows, 2011; 3Betts et al., 2009 

 Graphic from IPCC AR4 WGI Ch. 10 Meehl et al., 2007, p. 803. Temperature thresholds (approximate) added. 

Global temperature projections 

** 

4º C warming * 

• Current policy regimes**: warming of 4º C by late 21st century1,3 

*Above pre-industrial values 

2º C “guardrail” * 

• 2º C policy target - warming should not exceed this value1 

1.5º C * 

• Some developing countries & scientists arguing for 1.5º C limit2 
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Copenhagen Accord, 2009 (COP15) 

“recognizing the scientific view that the increase in global temperature should be below 

2 degrees Celsius, on the basis of equity and in the context of sustainable 

development, enhance our long-term cooperative action to combat climate change.” 

     

International contexts: temperature targets 

1http://unfccc.int/essential_background/convention/background/items/1353.php 
3http://unfccc.int/meetings/cop_15/copenhagen_accord/items/5262.php   

Durban Platform for Enhanced Action, 2011 (COP17) 

Notes gap between emissions reductions pledges and “emission pathways consistent 

with having a likely change of holding the increase in global average temperature below 

2°C or 1.5°C above pre-industrial levels” 

Launched “process to develop a protocol, another legal instrument or an agreed outcome 

with legal force under the Convention applicable to all Parties” to the UNFCCC 

• To be developed by 2015, implemented from 2020 – will follow Kyoto protocol 

• Will include developing countries, be legally binding 
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How close are we to temperature targets? 

1Anderson & Bows, 2008 
2http://www.esrl.noaa.gov/gmd/ccgg/trends/ 
3http://www.realclimate.org/index.php/archives/2007/10/co2-equivalents/ 
4Anderson & Bows, 2011 

For good chance of keeping 
below1 

Require CO2 equivalent concentration 
no more than (around) 

1.5º C 350 ppm 

2º C 450 ppm 

Current CO2 concentration is 393.65 ppm (cf pre-industrial value of ~278 ppm)2
 

Current CO2 equivalent is similar if cooling effects (e.g. aerosols) included3 

Current CO2 equivalent of greenhouse gases alone is ~460 ppm3 

• Warming depends on cumulative emissions, not emissions in 2020, 2050, etc4 

• To achieve 1.5º C target, need to remove CO2 from atmosphere – already missed 

✗ 

• To achieve 2º C target, need to stabilise GHG concentrations near current value  

? 
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The challenge: reversing accelerating emissions 

Global CO2 emission trend 

Graphic courtesy of Kevin Anderson, Tyndall Centre for Climate Change Research 
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• Warming depends on cumulative emissions, not emissions in 2020 or 2050 

Necessary emissions reductions for 2° C (1) 

In above scenarios: 

(a) DCs’ emissions rise at 3% per yr, peak in 2025, then decline at 6% per yr; ICs 
emissions reduce at 10% per yr from 2010 

(b) DCs’ emissions rise at 1% per yr, peak in 2025, then decline at 4-5% per yr; ICs 
emissions reduce at 6% per yr from 2014 

High (generous) end of IPCC cumulative emissions range for stabilising at 450 ppm CO2e 

Slower reduction by DCs means no space for ICs’ emissions 

Emissions curves for industrialised countries 
(blue), developing countries (red) & world (grey) 
for 38-48% chance of not exceeding 2°C  

Graphic from Anderson & Bows (2011: 33) 
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Projected emissions from energy  

OECD/International 

Transport Forum, 

2010 (Reducing 

Transport 

Greenhouse Gas 

Emissions: Trends & 

Data) 
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Current renewables investments in context 

• In 2010, $187 billion spent on renewables excluding hydro-electric ($233 billion with)  

• $219 total billion investment in fossil fuel power plants 

• $157 billion investment in additional fossil fuel capacity 

• $470 billion in upstream oil and gas (R&D, exploration, etc) 

% renewables 

Net power capacity additions in 2010  47 

As above, but excluding large hydro 34.2 

Global power generation 2009 4.7 

Global power generation 2010 5.4 

Data from Global Trends in Renewable Energy Investment 2011: Analysis of Trends and Issues in the Financing of 
Renewable Energy. UNEP, Bloomberg New Energy Finance & Frankfurt School. 
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Fossil fuel subsidies 

From http://www.guardian.co.uk/environment/datablog/2012/jan/18/fossil-fuel-subsidy, based on data from IEA 

500% of subsidies to renewables, in form of (i) govt. subsidies to keep end price of fossil fuels 
below cost of supply (mostly oil-producing DCs & transitional economies) and (ii) some 250 
mechanisms including tax credits & govt. underwriting of corporate risk (industrialised countries) 

http://www.guardian.co.uk/environment/datablog/2012/jan/18/fossil-fuel-subsidy
http://www.guardian.co.uk/environment/datablog/2012/jan/18/fossil-fuel-subsidy
http://www.guardian.co.uk/environment/datablog/2012/jan/18/fossil-fuel-subsidy
http://www.guardian.co.uk/environment/datablog/2012/jan/18/fossil-fuel-subsidy
http://www.guardian.co.uk/environment/datablog/2012/jan/18/fossil-fuel-subsidy
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Prospects for capping warming < 2°C 

1http://www.guardian.co.uk/environment/2009/dec/06/china-carbon-emissions-copenhagen-climate 
2Earth Negotiations Bulletin Vol. 12, No. 534, 13 December 2011: http://www.iisd.ca/vol12/enb12534e.html 

• Investment in renewable power generation comparable with fossil fuel generation, BUT  

• Considerable lock-in from existing fossil fuel infrastructure & oil & gas investments  

• Global emissions need to peak ~2020 (c.f. China set to peak between 2030 & 2040)1 

• Durban Platform is a step in right direction, but 

• Timescales may be too slow (criticism from island nations & some NGOs) 

• “endemic incrementalism … continues to force compromise”2 

 Global transition to low-carbon energy generation likely, but not fast enough for 2°C 

Analysis of cumulative emissions suggests that: 

“…despite high-level statements to the contrary, there is now little to no chance of maintaining 

the global mean surface temperature at or below 2° C.” (Anderson & Bows, 2011) 
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What does this mean for “Green Growth” 

1Myung-Kyoon Lee, Global Green Growth Institute (Korea), Amen Bank, Tunis, 27 January 2012  
2Earth Negotiations Bulletin Vol. 12, No. 534, 13 December 2011: http://www.iisd.ca/vol12/enb12534e.html 

Green growth “can secure economic growth while ensuring climatic & 

environmental sustainability”1   

• Climatic stability likely requires capping warming below 2° C 

• Growth currently strongly coupled with emissions – decoupling likely to be too slow 

• Need much more extensive & rapid retrofitting of existing systems – costly, unpopular 

• Current models of incremental change with new capacity inadequate 

• At the global level, green growth is a distraction, and is symptomatic of wishful thinking, 

at least in the context of climate mitigation targets 

• However, in African contexts, green growth can offer considerable benefits… 
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Green growth in Africa 

Most of Africa characterised by 

• Poor or absent infrastructure 

• Very low per capita and absolute emissions (with a few exceptions) 

Large investments needed in energy, other infrastructure for successful development 

• If new infrastructure is low-carbon, Africa can transition to a green economy without costly 
retrofitting (“leap-frogging”) 

• This is Africa’s comparative advantage 

• Will help to deliver energy independence & security, potential for leadership 

• Ancillary environmental benefits, plus diversity, decentralisation (e.g. for rural areas) 

• “Moral high ground” – leadership in climate negotiations 

Caveats 

• Likely failure of global policy regimes to deliver “stable” climate will make development 
more challenging, and make adaptation both more important and more difficult 
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Key messages 

• Development has always taken place in a dynamic environment 

• Human-induced climate change making environment more dynamic – changing development 
contexts, environmental constraints & opportunities 

• We have missed the 1.5° C target 

• We are likely to miss the 2° C target  

• Larger warming, up to 4° C by late 21st century, will pose huge challenges for development 

• Globally, “green growth” is wishful thinking & (at best) a distraction 

• In Africa, green growth makes sense because of low investment baselines 

• Africa has opportunities to leap-frog to, & lead on, development of greener economy 

• Greener development (globally & in Africa) will only happen with political & business 
leadership through policy & investment decisions that break business-as-usual habits 

• Africa should lobby hard, collectively, for more action on emissions 

• Plenty of scope here for leadership by African institutions such as AfDB 
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END – extra slides follow 
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A few comparisons 

Last time world ~2° C warmer 

• Last interglacial, ~115,000 years ago 

• Much wetter sub-tropics 

• Sea-levels 4-6 metres higher than today 

Last time world ~3° C warmer 

• Middle Pliocene, ~3.3 million years ago 

• Sea-levels 20-30 metres higher than today 

Last time world ~4° C warmer 

• 10s of millions of years ago 

• Different geography, topography – no meaningful analogue 

Nile Delta and surrounding regions 
with a 30m sea-level rise 
(http://flood.firetree.net/) 

• Note: palaeo-oceanographic evidence indicates past rates of sea-level rise of ~1.6m per 
century; recent estimates are between ~0.5 and 1.8 m by 2100. 
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Key concepts 

Mitigation  

In climate change context, refers specifically to actions to reduce the 

magnitude of anthropogenic climate change through reductions in 

greenhouse gas emissions/concentrations (relative to baseline case 

in which no such actions taken). 
 

Adaptation 

“Adjustment in natural or human systems in response to actual or 

expected climatic stimuli or their effects, which moderates harm or 

exploits beneficial opportunities.”   IPCC, 2007, WGII, p. 869 

Green Growth 

“Can secure economic growth while ensuring climatic and environmental 

sustainability.” – needs to deliver both mitigation & adaptation   
Myung-Kyoon Lee, Global Green Growth Institute (Korea), Amen Bank, Tunis, 27 January 2012  


