
EC	4020	–	World	Economy	

Climate Change 
 

1.  Some scientific background 
2.  How economists think about climate 
3.  The economic impact of climate change 
4.  Carbon markets 
5.  Global policy options 
6.  Globalisation and the environment 



Summer Examination Overview 
Ø  Full Year Students: Three Hour Examination 
Ø  Term 2 Only Students: 90 Minute Examination 
 
Section A (Ronan Lyons) 
•  Answer 2 questions from 4. (45 minutes per question) 
Section B (Michael King) 
•  Answer 4 questions from 6. (22 minutes per question, 4 minutes at 

end) 
 
General Advice  
Ø  Past Exam questions available on TCD website.  
Ø  Do not go over allotted time per question. Work towards finishing 

up question with 3-4 minutes to go of 22 minutes.   
 
 



Section B Advice 
•  Ten sets of lecture notes (topic 2 had four sets of lecture notes) 
•  Five tutorials each with 3 questions. One additional set of questions on 

migration/climate change with no corresponding tutorial. That makes total 
of 19 questions. These are the questions you should focus on. Note that 
questions within the same topic could be merged/combined but not across 
topics.  

•  First best strategy: Master all 19 questions.  
•  Second best strategy: Master all questions from 9 lecture slides. 
•  Living on the edge: Master all questions from 8 lecture slides.  
•  Vegas for the summer: Master all questions from less than 8 lecture slides.  

 
Ø  You only have 22.5 minutes per question. You need to 

be precise, display details, include touches of reflection 
but answer the question directly and in different ways.  

 



Example Strategies 

The example strategies were randomly chosen and are not suggestions!  

Lecture	Slides	 Tutorial	
Ques1ons	

First	Best	
Strategy	

Second	Best	
Strategy	

Living	on	
the	Edge	

Vegas	
Time	

1:	Short	History	 3	 Yes	 Yes	 Yes	 No	

2:	Financial	GlobalisaAon	 3	 Yes	 Yes	 Yes	 Yes	

3:	Financial	Crises	 1	 Yes	 Yes	 Yes	 Yes	

4:	Great	Recession	 1	 Yes	 Yes	 Yes	 Yes	

5:	Euro	Crisis	 1	 Yes	 Yes	 Yes	 Yes	

6:	InternaAonal	Trade	 1	 Yes	 Yes	 Yes	 Yes	

7:	Development	 3	 Yes	 Yes	 Yes	 Yes	

8:	Inequality	and	Poverty	 2	 Yes	 Yes	 Yes	 Yes	

9:	InternaAonal	MigraAon	 2	 Yes	 Yes	 No	 No	

10:	Climate	Change	 2	 Yes	 No	 No	 No	



Advice – Eight Suggestions 
1.  Make sure you answer the question directly.  
2.  Make sure you are focusing on the best material to answer 

the question. This is essential.  
3.  Adding in some additional material (from readings, 

elsewhere) is important for a very high grade, but only after 
points 1 and 2 have been achieved. 

4.  You need to be specific/detailed in your answers.  
5.  Also good reflection on, or critique of material is rewarded. 
6.  Acknowledging alternative perspectives/evidence is good.  
7.  In section B – short intro/conclusion only. An opportunity for 

reflection before/after the detail.  
8.  Do not go over 22 minutes per question. If you do this is 

likely to be very damaging to your overall grade.   



Climate Change in the 21st Century  
The details are important – instinctive concern for climate 
change is not sufficient.  



Overview: Observed changes in climate 

•  Warming of the climate system is unequivocal. 

•  Since the 1950s, many of the observed changes are 
unprecedented. 

•  Atmosphere and ocean have warmed.  

•  Amounts of snow and ice have diminished. 

•  Sea level has risen. 

•  Concentrations of greenhouse gases have increased.  



Atmosphere 

•  Each of the last three decades has been successively 
warmer at the Earth’s surface than any preceding 
decade since 1850.  
•  Average surface temperature has increased by 0.76° C 

since 1850; with most of the warming occurring in the 
last 50 years. 

•  In the Northern Hemisphere, 1983–2012 was likely the 
warmest 30-year period of the last 1,400 years. 

  



Atmosphere 

SPM
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Figure SPM.1 |  (a) Observed global mean combined land and ocean surface temperature anomalies, from 1850 to 2012 from three data sets. Top panel: 
annual mean values. Bottom panel: decadal mean values including the estimate of uncertainty for one dataset (black). Anomalies are relative to the mean 
of 1961−1990. (b) Map of the observed surface temperature change from 1901 to 2012 derived from temperature trends determined by linear regression 
from one dataset (orange line in panel a). Trends have been calculated where data availability permits a robust estimate (i.e., only for grid boxes with 
greater than 70% complete records and more than 20% data availability in the first and last 10% of the time period). Other areas are white. Grid boxes 
where the trend is significant at the 10% level are indicated by a + sign. For a listing of the datasets and further technical details see the Technical Summary 
Supplementary Material. {Figures 2.19–2.21; Figure TS.2}
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Figure SPM.1 |  (a) Observed global mean combined land and ocean surface temperature anomalies, from 1850 to 2012 from three data sets. Top panel: 
annual mean values. Bottom panel: decadal mean values including the estimate of uncertainty for one dataset (black). Anomalies are relative to the mean 
of 1961−1990. (b) Map of the observed surface temperature change from 1901 to 2012 derived from temperature trends determined by linear regression 
from one dataset (orange line in panel a). Trends have been calculated where data availability permits a robust estimate (i.e., only for grid boxes with 
greater than 70% complete records and more than 20% data availability in the first and last 10% of the time period). Other areas are white. Grid boxes 
where the trend is significant at the 10% level are indicated by a + sign. For a listing of the datasets and further technical details see the Technical Summary 
Supplementary Material. {Figures 2.19–2.21; Figure TS.2}
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Temperature estimates for 2000 years 



Ocean and seas 

•  Ocean warming dominates the enhanced heating from 
climate change, accounting for more than 90% between 
1971 and 2010.  

•  It is virtually certain that the upper ocean (0−700m) 
warmed from 1971 to 2010, and it likely warmed 
between the 1870s and 1971.  

 
•  The rate of sea level rise since the mid-19th century 

has been larger than the mean rate during the previous 
two millennia (high confidence).  

 
 



Ocean 
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Figure SPM.3 |  Multiple observed indicators of a changing global climate: (a) Extent of Northern Hemisphere March-April (spring) average snow cover; (b) 
extent of Arctic July-August-September (summer) average sea ice; (c) change in global mean upper ocean (0–700 m) heat content aligned to 2006−2010, 
and relative to the mean of all datasets for 1970; (d) global mean sea level relative to the 1900–1905 mean of the longest running dataset, and with all 
datasets aligned to have the same value in 1993, the first year of satellite altimetry data. All time-series (coloured lines indicating different data sets) show 
annual values, and where assessed, uncertainties are indicated by coloured shading. See Technical Summary Supplementary Material for a listing of the 
datasets. {Figures 3.2, 3.13, 4.19, and 4.3; FAQ 2.1, Figure 2; Figure TS.1}



Cryosphere – where water is frozen 

•  Over the last two decades, the Greenland and Antarctic 
ice sheets have been losing mass. 

•  Glaciers have continued to shrink almost worldwide. 

•  Arctic sea ice and Northern Hemisphere spring snow 
cover have continued to decrease. 



Cryosphere  
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Figure SPM.3 |  Multiple observed indicators of a changing global climate: (a) Extent of Northern Hemisphere March-April (spring) average snow cover; (b) 
extent of Arctic July-August-September (summer) average sea ice; (c) change in global mean upper ocean (0–700 m) heat content aligned to 2006−2010, 
and relative to the mean of all datasets for 1970; (d) global mean sea level relative to the 1900–1905 mean of the longest running dataset, and with all 
datasets aligned to have the same value in 1993, the first year of satellite altimetry data. All time-series (coloured lines indicating different data sets) show 
annual values, and where assessed, uncertainties are indicated by coloured shading. See Technical Summary Supplementary Material for a listing of the 
datasets. {Figures 3.2, 3.13, 4.19, and 4.3; FAQ 2.1, Figure 2; Figure TS.1}



A triumph for man, a disaster for mankind 



A triumph for man, a disaster for mankind 



Carbon and Other Biogeochemical Cycles  
•  The atmospheric concentrations of carbon dioxide, 

methane, and nitrous oxide have increased to levels 
unprecedented in at least the last 800,000 years. 

•  Carbon dioxide concentrations have increased by 40% 
since pre-industrial times. 
•  Primarily from fossil fuel emissions; secondarily from net land 

use change emissions.  
•  316 parts per million (ppm) in 1959 to 387ppm in 2009.  
•  Stable at around 280ppm for about 10,000 years before 1750. 

•  The ocean has absorbed about 30% of the emitted 
anthropogenic carbon dioxide, causing ocean acidification. 
•  Some species will gain.  
•  Most notable negative is coral bleaching.  

 



Carbon dioxide 

SPM
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• Annual CO2 emissions from fossil fuel combustion and cement  production were 8.3 [7.6 to 9.0] GtC12 yr–1 averaged over 
2002–2011 (high confidence) and were 9.5 [8.7 to 10.3] GtC yr–1 in 2011, 54% above the 1990 level. Annual net CO2 
emissions from  anthropogenic land use change were 0.9 [0.1 to 1.7] GtC yr–1 on average during 2002 to 2011 (medium 
confidence). {6.3}

• From 1750 to 2011, CO2 emissions from fossil fuel combustion and cement production have released 375 [345 to 405] 
GtC to the atmosphere, while deforestation and other land use change are estimated to have released 180 [100 to 260] 
GtC. This results in cumulative anthropogenic emissions of 555 [470 to 640] GtC. {6.3}

• Of these cumulative anthropogenic CO2 emissions, 240 [230 to 250] GtC have accumulated in the atmosphere, 155 [125 
to 185] GtC have been taken up by the ocean and 160 [70 to 250] GtC have accumulated in natural terrestrial ecosystems 
(i.e., the cumulative residual land sink). {Figure TS.4, 3.8, 6.3}

• Ocean acidification is quantified by decreases in pH13. The pH of ocean surface water has decreased by 0.1 since the 
beginning of the industrial era (high confidence), corresponding to a 26% increase in hydrogen ion concentration (see 
Figure SPM.4). {3.8, Box 3.2}

Figure SPM.4 |  Multiple observed indicators of a changing global carbon cycle: (a) atmospheric concentrations of carbon dioxide (CO2) from Mauna Loa 
(19°32’N, 155°34’W – red) and South Pole (89°59’S, 24°48’W – black) since 1958; (b) partial pressure of dissolved CO2 at the ocean surface (blue curves) 
and in situ pH (green curves), a measure of the acidity of ocean water. Measurements are from three stations from the Atlantic (29°10’N, 15°30’W – dark 
blue/dark green; 31°40’N, 64°10’W – blue/green) and the Pacific Oceans (22°45’N, 158°00’W − light blue/light green). Full details of the datasets shown 
here are provided in the underlying report and the Technical Summary Supplementary Material. {Figures 2.1 and 3.18; Figure TS.5}
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12 1 Gigatonne of carbon = 1 GtC = 1015 grams of carbon. This corresponds to 3.667 GtCO2.
13 pH is a measure of acidity using a logarithmic scale: a pH decrease of 1 unit corresponds to a 10-fold increase in hydrogen ion concentration, or acidity. 



Driver of climate change 

•  Greenhouse gases in atmosphere reduce the intra-red 
radiation remitted into space – warming the earth.  

•  Law of thermodynamics: For a planet at a constant 
temperature, amount of energy absorbed as sunlight 
and the amount emitted back to space (infra-red) must 
be the same. 

 



Drivers of climate change 



Carbon/CO2 Equivalent Levels 



Carbon levels in more historical perspective 



What science tells us 

•  We are adding CO2e at a per annum rate of 3 ppm and 
rising. A century of “business-as-usual” might take to 
750 ppm CO2e or much higher. 
•  If you double carbon dioxide level you get about 1ºC of 

warming.  

•  Current Projections: Median temperature can 
increase over the next one or two centuries in the 
region of 4°C or warmer, with substantial probabilities 
of well above 4°C.  

•  Decision making requires some understanding of what 
could happen during the shift to and at 4°C or warmer.  



No human experience of + 4C 
•  Planet not seen CO2 levels as high as today for at least 

800,000 years; likely not for 3m years.  
•  Global mean temperatures regularly exceeding 4°C 

above preindustrial have likely not seen for at least 10 
million years, perhaps much more. 

•  The last time CO2 levels exceeded 750 ppm + surface 
temperatures well beyond 4°C above preindustrial, was 
likely about 35 million years ago when the planet was 
entirely ice-free. 
•  Ice-free would mean a sea level rise of 70 meters.  

•  Modern homo sapiens is probably no more than 
200,000-250,000 years old and has not experienced 
anything like this.  

 



Economists and the 
Environment 



Economists & environment: market efficiency  
First Welfare Theorem of Economics: 
•  Competitive private markets perfectly efficient on their own.  
•  No government intervention is needed. 
 

Required assumptions for market efficiency: 
•  No public goods 
•  No externalities 
•  No monopoly buyers and sellers 
•  No increasing return to scale 
•  No information problem 
•  No transaction costs 
•  No wedge between costs of buyers and benefits of seller 
 

Government intervention in environmental issues greatly 
justified from an economist’s point of view. 



Economists & environment: market solutions (1) 

•  When there is a market a failure we first look if there is 
can be a market solutions:  
•  i.e. establish a market of permits to emit a limited amount 

of pollutant. 
 

•  This can work if the conditions of the first theorem are 
satisfied in new market. You need to consider: 
•  Can the sale of permits be monopolized? 
•  Are there problems from information & transaction costs? 
•  Is measuring emissions too costly for the government? 

 



Economists & environment: market solutions (2) 
USA - Clean Air Act of 1990 to reduce acid rain: 
•  Electricity generators require a permit for each ton of 

SO2 produced. 

A market for permits has emerged: 
•  Well defined prices are broadly known. 
•  Government can track emissions from each plant. 
•  Penalties greater than abatement costs to ensure 

compliance. 
•  Acid rains decreased by 50% in a cost-effective 

manner. 



Economists & environment: market solutions (3) 
Efficiency of permits market: 

•  Company with high abatement costs can buy permits 
from those with low costs. 

•  Total costs of abating pollution is reduced. 

•  Source of pollution switches from one company to 
another. 

•  This is unimportant when emissions equally affects the 
trading area. 

•  It might not be a good solution for other environmental 
problems (i.e. benzene because of local hotspots). 



Economists & environment: taxation solution 
Climate change: “The mother of all externalities” 

Carbon tax attempts to capture the additional social cost to emissions.  



The economic consequences of 
climate change 



Economic consequences of climate change 

•  Highly debated issue, very controversial. 

•  Very complicated to assess; it is hard to combine 
climate predictions and economic consequences. 

•  Traditional estimates went from 0% to 4% of GDP. 

•  Stern Review suggested 5-20%. Very criticized, 
important role of discount factor (the higher the 
discount rate the lower the assessed benefit of 
reducing emissions) 



Two main approach to modeling  

•  The enumerative method 

•  The statistical approach 



The enumerative method 
•  Estimates of the physical effect of climate change from 

natural science papers. 

•  Each physical impact is given a price (cost), then added up. 

•  For instance agronomy papers tend to predict the effect of 
climate on crop yield; then market prices or economic 
models are used to value the change in output. 

•  Epidemiology paper estimates the effects of climate change 
on health and economic values are attached through 
valuation of mortality risks. 

•  See Frankhauser (1994, 1995), Nordhaus (1994) and Tol 
(1995, 2002).  



The statistical approach 
•  Direct estimates of welfare impacts using observed 

variation (across space within a single country) in 
prices and expenditures to discern climate effect. 

•  Assumes that observed variation of economic activity 
with climate over space holds also over time. 

•  It assumes that “climate” is reflected in incomes and 
expenditures. 

•  It has the advantage to implicitly model adaptation, but 
it involves the risk of attributing all differences between 
places to climate. 

•  See Mendelsohn et al (2000).  





Agreement between the studies 

1.  Welfare effect of a doubling of greenhouse gases is relatively 
small – a few percentage points of GDP.  

2.  Damage in not negligible. Environmental issue that causes 
permanent reduction in welfare, lasting indefinitely, justifies steps 
to reduce costs.  

 
Points to note 
•   Earlier studies did not capture the benefits to climate change. 

•  Suggestion that net benefits globally occur until 1.1C. 
•  More recent studies allow agents to change their behaviour.  
•  Most studies ignore general equilibrium effects.  
•  Not many studies estimate impact beyond + 3C.  
•  Estimates very sensitive to assumptions in the discount rate.  



What is missing from the estimates? 
Costs  
•  Costs of saltwater intrusion on groundwater.  
•  Increase cost of cooling power plants.  
•  Redesigning urban water systems (for more/less water). 
•  Potential increase in tropical storms.  
•  Ocean acidity and its impact on fish stocks. 

Benefits 
•  Opening up of artic harbours and trade routes. 
•  Increase in wind (wind and ocean energy). 
•  Reduction of clothing expenditure. 
•  Less disruptive snow and ice. 

Ø  Considered modest in caparison to what is captured.  
 



The big unknowns include:  
1.  True value of biodiversity loss. 
2.  Violence and conflict. 
3.  Alternation of sea circulation patterns. 
4.  Collapse of the West Antarctic Ice Sheet (5-6m increase in sea 

levels). 
5.  Release of methane from permafrost. 
6.  Release of sea-bed methane  
7.  Complex interactions with ecosystems and biodiversity. 
8.  Ocean acidification and feedbacks.  
9.  Collapse of the Amazon or other rainforests.  
10.  Non-linear effects beyond + 4C.  

Ø  Potentially very large, uncalculated costs.  
Ø  The size of the ‘uncertainty premium’ is a political decision.  



Example: Permafrost is tricky 

•  Permafrost is soil, rock or sediment frozen for 2 + years but 
not overlain by ice. 

•  Contains About 1,000 billion CO2 tons. 
•  Today we have 700 billion tons in the atmosphere and the 

yearly production is 6.5 billion tons. 



“New” New York City? 



Underestimates in economic models  

•  In traditional models (i.e. Nordhaus, 2008) a 
temperature increase of 19ºC by 2100 reduces output 
by only 50% (but still richer than today). 

•  If temperature increases by 19ºC there would be 
complete human extinction. 



Three major points 
1.  If income levels are key to ‘managing’ climate change, it 

could be argued that low income countries should focus on 
getting rich first.  

2.  History of exaggeration in climate science: Early research 
pointed to: 
Ø  Massive sea level rise (Schneifer and Chen, 1980). 
Ø  Millions dying from infectious diseases (Haines and Fuchs, 

1991) 
Ø  Widespread starvation (Hohmeyer and Gaertner, 1992) 

3.  It remains a legitimate point of debate as to how much cost 
is born today to keep temperatures below 2.5C. 
Ø  Some argue major emission cuts today is too costly and 

investment in technology is the best approach.   



Innovation A: Solar Radiation Management (SRM) 

•  SRM offers much larger potential net benefits 
•  Seeks to reflect back into space part of the Sun’s incoming 

short-wave radiation. Analogy: Volcanic eruptions 
•  Reflecting into space only 1%/2% of sunlight that strikes 

Earth would cool planet by an amount roughly equal to 
cancelling out the warming that is likely from doubling the 
pre-industrial levels of greenhouse gases (Lenton and 
Vaughan, 2009)  

•  SRM options include:  
•  Fine mist of seawater droplets 
•  Inserting aerosols into the stratosphere  

•  If deployment began in 2025, over the next 200 years, the 
NPV of benefits exceeds direct costs between $6.3 trillion 
and $14 trillion (in 2005 USD) 

 





Innovation B: Carbon Capture and Storage  
CO2 capture and storage allows the continued use of fossil 
fuels while reducing the CO2 emissions produced.  
CO2 is already being captured in the oil and gas and chemical 
industries  
Having captured CO2, it would need to be stored securely for 
hundreds or even thousands of years, in order to prevent it from 
reaching the atmosphere.  

•  Major reservoirs, suitable for storage, have been identified under the 
earth's surface and in the oceans.  

Financial resources required to support these demonstration 
projects are large 
 



Carbon Capture 



Carbon Markets 



Kyoto protocol 1997 
•  Given that gases emitted everywhere have the same 

climate consequences for everyone, a single global 
market to trade carbon permits is desirable. 

•  Kyoto: 37 industrialized countries + EU15 committed to 
reduce greenhouse gases (GHG). 
•  65% of 1990 world emissions included in original 

protocol, declined to 32% in 2002 with withdrawal of US 
and strong growth in non-covered developing nations. 

 
•  However, a multiplicity of regional, national, and also 

subnational markets have emerged. 



Main markets we look at: 

1.  European Union’s Emissions Trading System (ETS)  

2.  Clean Development Mechanism  

3.  Regional Greenhouse Gas Initiative (northeastern 
United States)  

4.  New Zealand’s Emissions Trading Scheme  

Ø  Following an introduction to the policies, we ask what 
are the lessons to learn?   



European Union Emissions Trading System  
•  Largest market-based ‘cap and trade’ system to reduce 

greenhouse gas emissions: 

•  2005-2007: pilot phase 
•  Power sector and certain heavy industries 
•  National plans approved by the Commission 
•  Allowance mainly allocated free of charge 
•  Trading mainly over the counter 

•  2008-2012: second phase 
•  Exchange-based trading prevailing 
•  Large secondary market 

•  2013-2020: third phase 
•  More industries involved (i.e. aviation, petrochemicals) 
•  More gas capped (i.e. 
•  More harmonized EU plans rather than national 



The Clean Development Mechanism  
•  Part of Kyoto Protocol to give more flexibility for 

industrialized countries to meet their targets. 

•  Used for translating emissions reduction efforts in 
developing countries into credits to offset capped 
emissions elsewhere.  

•  Over 6,200 CDM projects have been approved and 
more than 1 billion offset credits issued. In 2011, 
roughly 300 million tons of offsets issued. 

•  Use limited by regulations to a fraction of each member 
state’s cap (100% in New Zealand, 12.5% in Australia, 
0-20% in Europe). 



Regional Greenhouse Gas Initiative (‘Reggie’)  
•  Cap and trade system started 2005 by seven 

Northeastern US states. 

•  150 million metric tons capped in 2011. 

•  Established floor price in the allowance auctions. 

•  Covers large electricity generators: target of 10% below 
2009 levels by 2018. 

•  Revenues from allowances go to state governments 
that invest mostly in local renewable energy projects. 

•  In 2011 overall emissions 33% below the program 
because of switch from coal-fired power to natural gas. 



New Zealand Emissions Trading Systems 

•  Cap and trade launched in 2008, covered 32 million 
metric tons by 2011. 

•  Eventually it will cover all the emissions of the country.  

•  It is meant to be linked to other markets, i.e. CDM. 

•  Industries facing international competition like 
horticulture and fishing receive up to 90% of free 
allocations. 

•  Power sector, transports, and forestry do no receive 
free allocation. 



Carbon markets: trade volumes 
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dominated the marketplace, with far greater volumes and liquidity than any other dominated the marketplace, with far greater volumes and liquidity than any other 
market. Volumes have been increasing, both in terms of activity within markets as market. Volumes have been increasing, both in terms of activity within markets as 
well as the creation of new markets.well as the creation of new markets.

The average annual price per ton of carbon dioxide is shown in Figure 3. The average annual price per ton of carbon dioxide is shown in Figure 3. 
Carbon prices in all markets have been falling since 2008 in response to the global Carbon prices in all markets have been falling since 2008 in response to the global 
recession. Figure 3 also includes information on futures contracts in California recession. Figure 3 also includes information on futures contracts in California 
(whose fi rst compliance period begins in 2013). The following discussion provides (whose fi rst compliance period begins in 2013). The following discussion provides 
an overview of major carbon markets and mentions other carbon trading programs an overview of major carbon markets and mentions other carbon trading programs 
that are scheduled to begin operating in the next year or so; for more details on that are scheduled to begin operating in the next year or so; for more details on 
other proposed and existing programs, Hood (2010) is a useful starting point.other proposed and existing programs, Hood (2010) is a useful starting point.

European Union Emissions Trading System
The European Union has created by far the world’s largest market-based The European Union has created by far the world’s largest market-based 

system to reduce greenhouse gas emissions: the Emissions Trading System, which system to reduce greenhouse gas emissions: the Emissions Trading System, which 
began operating in 2005 (total emissions under the cap were roughly 2.1 billion began operating in 2005 (total emissions under the cap were roughly 2.1 billion 

Figure 2
Volume of CO2 Allowance Trades
(daily average)

Source: Authors.
Notes: As of the end of 2012, the vast majority of carbon markets around the world took place in fi ve 
arenas: the European Union’s Emissions Trading System; the Clean Development Mechanism (developed 
under the Kyoto Protocol); the Regional Greenhouse Gas Initiative (northeastern United States); New 
Zealand’s Emissions Trading Scheme; and voluntary markets. The volume of trades in these markets is 
shown in the fi gure. Exchange-traded volumes are through June 30, 2012 as reported by Point Carbon 
(http://www.pointcarbon.com/), RGGI CO2 Auction Tracking System (https://rggi-coats.org/eats
/rggi/), Ecosystem Marketplace/Bloomberg New Energy Finance (http://www.ecosystemmarketplace
.com/pages/dynamic/our_publications.landing_page.php). Our voluntary market data is based on 
year-end reports, and thus we have no data for 2012.
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metric tons in 2011). The program has operated in phases, with a pilot phase from metric tons in 2011). The program has operated in phases, with a pilot phase from 
2005 –2007 covering the power sector and certain heavy industry, a second phase 2005 –2007 covering the power sector and certain heavy industry, a second phase 
from 2008 –2012 expanding coverage slightly, and a third phase set for 2013 –2020 from 2008 –2012 expanding coverage slightly, and a third phase set for 2013 –2020 
that will add a signifi cant range of industrial activity. Under the fi rst two phases, each that will add a signifi cant range of industrial activity. Under the fi rst two phases, each 
of 27 EU nations (later expanded to include Norway, Iceland, and Liechtenstein) of 27 EU nations (later expanded to include Norway, Iceland, and Liechtenstein) 
submitted National Allocation Plans for total emissions of greenhouse gases to submitted National Allocation Plans for total emissions of greenhouse gases to 
the European Commission. Once the plans were fi nalized, nations had signifi cant the European Commission. Once the plans were fi nalized, nations had signifi cant 
discretion over how to distribute emissions credits to different sectors of their econ-discretion over how to distribute emissions credits to different sectors of their econ-
omies (Ellerman, Convery, and de Perthius 2010; European Commission 2012a).omies (Ellerman, Convery, and de Perthius 2010; European Commission 2012a).

The pilot phase from 2005 –2007 was something of a test. Modest emissions The pilot phase from 2005 –2007 was something of a test. Modest emissions 
reduction goals were enacted, but the primary goal of the pilot phase was to prepare reduction goals were enacted, but the primary goal of the pilot phase was to prepare 
for 2008, when the program would help the EU comply with its obligations under for 2008, when the program would help the EU comply with its obligations under 
the Kyoto Protocol. The vast majority of allowances were allocated free of charge in the Kyoto Protocol. The vast majority of allowances were allocated free of charge in 
the pilot and second phases, and each nation determined the level and distribution the pilot and second phases, and each nation determined the level and distribution 
of free allocation to different sectors of the economy. These national - level plans of free allocation to different sectors of the economy. These national - level plans 
also specifi ed the number of offset credits emitters in each nation could purchase also specifi ed the number of offset credits emitters in each nation could purchase 
from carbon abatement projects in developing economies through the Clean from carbon abatement projects in developing economies through the Clean 
Development Mechanism (discussed in the next section), with limits ranging from Development Mechanism (discussed in the next section), with limits ranging from 
0 –20 percent of each fi rm’s eventual compliance obligation.0 –20 percent of each fi rm’s eventual compliance obligation.

Figure 3
CO2 Allowance Prices
(nominal)

Source: Authors.
Notes: “CDM” stands for the Clean Development Mechanism, which was set up as part of the Kyoto 
Protocol. “RGGI” stands for the Regional Greenhouse Gas Initiative, which operates in the northeastern 
United States. Exchange-traded prices are through June 30, 2012 as reported by Point Carbon, RGGI 
COATS, Ecosystem Marketplace/Bloomberg New Energy Finance. Our voluntary market data is based 
on year-end reports, and thus we have no data for 2012.
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Emissions fall, but how much is unclear 

•  $10/ton increase in the price of US carbon dioxide 
allowances à emissions decrease 1.5% - 6% from 
2012-15. 

•  In Europe’s ETS an increase of $16/ton suggests that 
the program results in a reduction of 2%-9% of 
emissions. 

•  Criticism about how these policies encourage long-term 
investment in new technologies 



Competitiveness and leakage 

•  Strict environmental regulations can limit the number of 
firms remaining in the market reducing competition. 

•  Lower emissions in one country can result in higher 
emissions in another (leakage) through production shifts 
or depressed demand of the pollutant with no global 
reduction of emission. 

•  Evidence from Europe and US show very limited effects 
on either aspects. 



Cap and Trade versus Carbon Tax 
Cap and trade 
•  Provides more certainty about amount of emissions reductions, 

ideal to meet international commitments.   
•  Little certainty about price of emissions. 
•  Fiscal benefits when ‘right to pollute’ auctioned off.  
•  Design needs to be good.   

Carbon tax 
•  Provides certainty about price of emissions. 
•  Little certainty about emissions levels. 
•  Easier for investors to know the relative cost of clean production 

technologies. 
•  Obvious fiscal benefits.   
•  Easier to implement.   



Global Policy A: Sizeable Carbon Tax 
Cutting emissions now is more expensive, because 
there is no cheap alternatives to fossil fuels yet. 

•  Cutting early would cost $17.8tr, whereas cutting less but over 
a century would cost $2tr. 

•  To limit warming to 2oC would require high, global CO2 tax 
starting at around $68 per ton. 

•  Worth noting that many models suggest limiting warming to 
2oC is not possible. 

•  A tax at this level could reduce world GDP by a staggering 
12.9% in 2100.  

•  With tax we will avoid damages from climate worth some 2-5% 
of GDP towards the end of the century (Richard Tol, 2009). 

 



Global Policy B: Technology Led Policy 
Financed by a Carbon tax 
1.  Basic research and development of new low-

carbon energy technologies, followed by testing 
and demonstration 

2.  Researching and developing technologies that 
would “enable” the increased scalability of current 
technologies 

3.  Energy-related infrastructure, such as smart grids 
4.  Accompanied measures to raise revenues for 

energy R&D 
•  A $5.00 charge levied per tonne of CO2 could raise 

$150bn annually 
•  Over time, carbon charge would gradually rise, doubling, 

say, every 10 years as a “forward price signal” to deploy 
new, scalable, cost effective, low-carbon technologies  

 



Copenhagen Consensus Ranking 





Globalisation and the Environment (1) 

Protestors at the WTO 1999  
meeting in Seattle.  

Demonstrations against the WTO 
•  Multilateral rules key to making 

globalisation work for the 
environment. 

•  Multilateralism key to solving 
carbon emissions and other 
international externalities such as 
acid rain.  

Key question: Does globalisation in 
trade help or hurt the environment?  
•  Arguably cross border consumer 

power helps the environment 
(labeling). 



Globalisation and the Environment (2) 
Key question: Does 
globalisation in trade help or 
hurt the environment?  
•  If trade raises income, then 

by the Environmental 
Kuznets curve, trade 
globalisation is good for the 
environment  

•  Channels include: 
•  People demand better 

standards in a democracy. 
•  State capacity improved to 

impose regulations.   



Globalisation and the Environment (3) 
Key question: Does globalisation in trade help or hurt the 
environment?  
•  Fears about a race to the bottom in environmental 

regulation/enforcement because of globalisation.  
•  Little evidence to support the fear than international 

competition works to lower environmental standards overall. 
•  In fact MNCs may in fact bring advanced technology with 

them when they relocate due to efficiency of having 
common practices/training and future proofing their 
production. 

•  Copeland and Taylor (2001, 2003) conclude that trade 
liberalisation raises the scale of economic activity by 1% 
raises SO2 by 0.25-0.5% via the scale channel but tha the 
accompanying change in techniques of production reduces 
concentrations by 1.25% to 1.5%.    

 



 
 

Any Questions? 
 

Keep in touch and best of luck in the future!  


