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Who we are and why we are here

• An economic geographer and 
environmental scientist looking at, 
respectively, energy poverty and waste-
to energy

• A theoretical focus on the policy 
dimensions and regulation of social and 
environmental issues relating to energy -
particularly at the local scale - but with 
insights into specific policy solutions



Setting the context

• Post-Fordist restructuring of utility 
services: liberalisation and 
privatisation

• The post-welfare state
• Energy price increases
• Energy scarcity
• Concerns about public health
• Sustainability considerations: energy 

efficiency improvements, decreasing 
landfilling, emissions issues, improving 
the state of the environment



Why energy, equity and the 
environment matter

• Differences in energy consumption 
and waste treatment methods 
among socio-economic groups

• Housing stocks and infrastructure, 
social policy, health

• Environmental pollution
• Energy and the quality of life



Therefore, today we will …

• Examine the nature of social and 
environmental problems associated 
with the governance of energy equity 
and energy-from-waste

• Explore the policy challenges 
associated with these two domains

• Investigate the general validity of 
some of the regulatory solutions used 
in the UK context



The governance of energy 
efficiency, housing and social 
welfare:
understanding energy poverty

Part 1



Lecture structure

• Defining energy poverty: global 
spatial and temporal 
underpinnings

• Impacts of energy poverty
• Measuring and monitoring 

energy poverty
• Energy poverty policies and 

regulation



Energy (or fuel) poverty

• Inability to heat the home up to a socially and/or materially-
necessitated level

• Denied by UK government ministers throughout the 1970s and
1980s; still denied by most European counties

• Recognised as separate problem due to Boardman’s work 
(1991), 10% definition in the UK

• A formal definition (‘twice the median energy consumption’) 
based on Isherwoord and Hancock, 1979) and suggestion for 
further action inlcuded in the Third Energy Package

• Major problem in the developing world / access to energy



Inequalities in energy consumption (1)

• Global annual mean is 60 GJ/capita: ranging from 0.5 
GJ/capita in sub-Saharan Africa, to 300 GJ/capita in North 
America

• Affluent countries about 150 GJ/capita

• Highest per capita gains over the past 50 years were made in 
Asia (1100% in Japan, 110000% in Korea)

• Income differences: in US, households with $50,000 annual 
income 65% more energy than those on less than $10000

• Regional differences: 90 GJ/capita in Shanghai, 20 GJ/capita 
in neighbouring provinces



• Within the developed world, North Americans annually consume 
about 340 Gigajoules per person (GJ/person)

• Europeans consume 150 GJ/person of commercial energy

• Most of the rest of the world consumes about 60 GJ/person, and 
India and China consume 10 and 30 GJ/person, respectively

• However, the figures for India and China probably represent an 
underestimate because they rely heavily on non-commercial 
sources of energy: their figures should be multiplied by 1.5 and 1.3 
respectively

• Brazil’s level of consumption nearly doubles when accounting for 
non-commercial energy sources. 

Inequalities in energy consumption (2)



Source: cleanbeta.org



Energy equity and the quality of life

• Energy consumption per capita is closely correlated to:
– Infant mortality

– Female life expectancy at birth
– HDI

• Going above 60 GJ pushes infant mortality below 20, 
increases female life expectancy above 75 and HDI 
above 0.8; while 110 GJ does not yield significant gains;

• Energy consumption not strongly correlated to 
happiness;

• The global mean is around 60 GJ, which means:
– A more equitable distribution of energy could bring 

dramatically positive effects

– Reducing our consumption would not dramatically 
decrease our quality of life



Source: web.mit.edu



Source:
practicalactionpublishing.org

•Around 2.64 billion 
people - (40% of the 
world's population) 
lack modern fuel for 
cooking and heating

• 1.64 billion have no 
access to electricity
• Three-quarters of them 
live in rural areas



The ‘energy ladder’
(source: www.rice.edu)



Unpacking energy prices

• They don’t reflect the ‘cost’ of the resource

• Resource politics, technical innovation, 
economies of scale, market competition

• Example: US electricity prices dropped by 98% 
from 1900 to 2000 in inflation-adjusted terms. 
Considering concurrent growth in incomes
electricity was between 200-600 x more 
affordable in 2000!

• Not the case in other countries - Japan’s 
electricity affordability hasn’t changed since 
1970, and dropped only 30% since 1950



Price-distorting practices

• Coal industry, large dams and nuclear power heavily subsidised by 
governments (Nuclear industry received almost $150 billion in funding 
from 1952 to 1998)

• Regulation of power industry also brings indirect subsidies

• OPEC formed in 1960 and managed a high level of cohesion

• 1973 - oil production cuts quadrupled oil prices, and in 1979 prices 
increased by 3.5 times once again

• OPEC’s price setting power decreased in 1980s as more oil producers 
came on-line (downward pressure on price as a result of intra-OPEC 
competition also limits this)

• Still, petrol prices remained constant in US throughout 1970s, and energy 
consumption rose across the developed world due to higher incomes



Energy liberalisation

• ‘Neoliberal’ energy sector reforms advocated by 
Thatcher and Reagan administrations of 1970s and 
1980s

• Removing state control over the energy sector and 
allowing private companies to come in

• ‘Unbundling’, price liberalisation, privatisation
• Still exists in many developed countries although 

developing states have been forced to implement it
• Has resulted in price rises in the developing world (while 

increasing company revenue)
• Poorly implemented liberalisation in US led to massive 

power shortages



Household energy 
consumption is affected by …

• Energy needs (patterns of everyday life -
demography, employment, social behaviours 
and cultural aspirations)

• Energy affordability (ratio between energy 
prices and household income)

• Energy efficiency (ability of built fabric and 
energy networks of the home to minimise 
conversion losses in the process of generating 
a useful energy service) 



Source:
40 percent house, eci.ox.ac.uk



Source:
poverty.org.uk



Source:
poverty.org.uk



Source:
40 percent house, eci.ox.ac.uk







Source:
poverty.org.uk



Residential energy 
efficiency

• Energy-poor households typically live in
inefficient homes:
– Poor insulation
– Inefficient household appliances
– Ageing heating systems that require capital 

investment

• Occupancy rates higher, heating 
systems not suited to needs (e.g. electric 
storage heating)



Role of housing stocks and occupancy patterns

Detached family house

150 m2 total

3 adults + 2 children

Flat in terraced block

70 m2 total

2 adults + 1 child



12.3 GBP / gigajoule 7.8 GBP/GJ

Based on author’s survey



The consequences of energy 
poverty

• Quality of life: energy-poor households face a difficult 
existence - they are also always ‘poor’

• Increased morbidity and mortality from stress, respiratory 
and circulation system ailments due to indoor pollution,
prolonged exposure to cold air

• Housing stock: not used due to contraction in winter, 
degradation due to inadequate heating systems, inefficient 
energy use continues due to lack of financial capital for 
investment

• Energy security: governments of energy-exporting 
countries may reduce exports or increase energy export 
prices in order to provide subsidy at home



Excess winter deaths

QuickTime™ and a
 decompressor

are needed to see this picture.

Source: www.statistics.gov.uk



Comparison with transport 
accidents in the European 

context 
(from Bonnefoy and Sadeckas, 2006)



Measuring energy poverty:
Change in consumer surplus

E is the budget share of energy.

Where Q is quantity, p is price, f is the price elasticity of 
demand, the subscript 0 refers to the
period before the price change, and the subscript 1 
refers to the period after the price change.



Affordability analyses based on 
price elasticities and energy 

burdens

Impossible to model through econometric models only 
…

• Expenditure does not equal consumption! Energy 
is a service that also includes the housing stock …

• Is a temporal change in energy expenditure or 
income equal to individual differences between 
energy expenditure and income?

• What is the level at which energy becomes
‘unaffordable’?



The compensating variation (MK)



Energy burdens and relative poverty lines (CR)
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Social policy issues

• Movement towards a post-Fordist, ‘residual’
regime of social policy in the 1980s

• But problem is wider than just a limited number 
of ‘vulnerable’ groups

• Social policy-makers don’t have the capacity to 
develop an effective targeting scheme (esp. for
energy inefficient homes)

• Many households ‘fall through the safety net’



Energy poverty policies

• End-of-pipe policies in the UK: winter 
fuel payments (above the age of 60)

• Housing stock policies: Warm Front, 
Utility company grants with a Carbon 
Emissions Reduction Target, Local 
authority and NGO partnerships under 
the Warm Zones programme

• European countries slowly adopting 
energy affordability policies (for 
example social tariff in Italy)



Alternative policies: going local

• Dresner and Ekins (2006) suggest using the 
council tax and stamp duty to encourage 
households to install all cost-effective energy 
efficiency measures, with grants and loans to 
assist low- income households

• World Bank: progressive tariffs proposed for East 
European countries

• Authors such as Waddams (2003), Ürge Vorsatz et 
al. (2003) and Buzar (2007) propose greater 
regulation of utility companies accompanied by the 
empowerment of local authorities



A side note: The food vs. fuel debate

• Biofuels (called ‘agrofuels’) include vegetable oil,
biodiesel, bioalcohols, biogas, non-food crops, oilgae 
etc.

• Heralded as a ‘sustainable’ solution to the world’s 
energy problems

• Host of issues relating to food availability, land rights, 
pollution, soil erosion, deforestation, biodiversity

• May have been responsible for the world food crisis of 
2007 and 2009



Energy poverty policies: key social 
and environmental issues

• Issues of measurement and definition
• Perpetual conflict between short- and 

long-term objectives (mitigation vs. 
prevention)

• Importance of policy co-ordination
• National tariff approaches
• Built environment interventions and local 

subsidies
• Importance of public participation and

awareness



Points to take home …

• Energy flows have major equity 
implications at all stages of the 
conversion process

• Access to energy is linked to the 
quality of life

• Energy (fuel) poverty is one of the key 
issues in this context

• The equity implications of carbon 
reduction policies (esp. cap and trade 
systems and biofuels) are complex and 
politically-loaded



Waste-to-energy:
policy-making myths, 
perceptions and realities

Part 2



Key issues

• Incineration in time and space
• Policy background and financial 

stimuli 
• The problem with waste incineration 

models and assessments from a 
social and environmental perspective

• Social cost and the power of social 
capital regarding public (non-) 
acceptance of waste incineration



The history of waste incineration (1)

• 1874 - First systematic waste incineration: ”The 
Destructor" technology, prototype incineration plants 
which burnt mixed fuel, producing steam to generate 
electricity

• During the next 30 years, 250 “destructors” were built in 
Britain

• 1885 - The first waste incinerator was built in USA (on 
Governor's Island in NY)

• 1914 - There were about 300 incinerators in the USA



The history of waste incineration (2)

• During the post-war years, economists were against 
incineration, hence the domination of landfill, especially in 
British waste disposal practice

• 1960s/1970s - reintroduction of waste incineration

• 1990s - closure of many incinerators in Europe, as a result 
of the introduction of legislation on emissions from 
incinerators (Environmental Protection Act 1990, EU 
Directive 89/429/EEC on air pollution)

• EU Directive 91/271/EEC, concerning urban wastewater 
treatment led to a prohibition on dumping sewage sludge, 
making incineration of this waste stream an option worthy 
of consideration



The history of waste incineration (3)

• After the new stricter air pollution control legislation in 1990s, 
worldwide many old technology incinerators had have to be 
modernized or shut down.

Source, EPA US



Source:http://www.al.nrcs.usda.gov





Tyseley incinerator, Birmingham

Source, Veolia



WTE goes hand-in-hand with recycling

Source: Institute for Public Policy Research, 2003/04, Canada



Hooray for WTE plants!!!

• Council of European Union. Council Directive 1999/31/EC 
of 26 April 1999 on the landfill of waste. Official Journal of 
the European Communities 1999;

• European Parliament and the Council of the European 
Union. Directive 2000/76/EC of the European Parliament 
and of the Council of 4 December 2000 on the incineration 
of waste. Official Journal of the European Communities 
2000;

• European Commission, 2006. Directive 2006/12/EC of the 
Parliament and of the Council of 5 April 2006 on Waste, 
European Commission, Brussels. 



The waste pyramid 

Source: http://www.rbkc.gov.uk



Why is there such a remarkable 
enthusiasm in the EU?



Source: Carl Lilliehook, Waste & 
Recycling, Sweden



�

Source: Defra, 2007 



51.01 30.88 20.13 Ryedale District 
Council 

51.72 27.23 24.49 Huntingdonshire 
District Council 

52.18 25.11 27.07 Rushcliffe 
Borough Council 

53.2 31.36 21.84 South Shropshire 
District Council 

55.49 27.41 28.08 North Kesteven 
District Council 

Total Composting %  Recycling % Local Authority

Source:Defra, 2006/07

Recycling rates in UK in 2006/07



Waste Management Model  
Analysis

• Cost benefit analysis
• Life cycle assessment
• Multi-criteria decision making



MSW incineration mass balance

Source: Sheffield University Waste Incineration Centre



Waste Management Model  
Analysis-Criteria

• use of energy resources
• total energy requirements
• total material demands
• effectiveness in recycling raw materials
• efficiency
• socio-economic and environmental 

considerations
• financial and environmental costs
• global and local emissions



Waste Management Model  
Analysis - do they miss anything?

• “Shortcomings of current waste management models include that 
they areconcerned with refinements of the evaluation steps rather 
than addressing the decision making process itself” (Morrissey and 

Browneb, 2004:297)

• CBA (cost benefit analysis)  aims to cover all positive and 
negative impacts from a policy or project in monetary terms. It is 
thus a very ambitious method, but it also lacks in transparency,
as the result is a single figure: whether the policy or project is a 
net benefit or a net cost to the system studied (Reich, 2005:253)



Waste Management Model  Analysis -
do they miss anything? (2)

• “No model identified considers the involvement 
of all relevant stakeholders, namely the 
government, the local authorities, the technical 
experts and the community.” (Morrissey and Browneb, 

2004:297)

• “…many models recognise that it must 
consider environmental, economic and social 
aspects, no model examined considered all 
three aspects together in the application of the 
model.” (Morrissey and Browneb, 2004:297)



Waste incineration:
disadvantages (1)

• Typically, equipment for the control of emissions can account for 
around 60% of the capital cost of a modern WTE plant

• The modernization costs for improvement of the Air Pollution 
Control System of the Tyseley MSW Incinerator were around £95 
m in 1994

• Because of the high capital cost, the incinerator must be tied to 
long-term waste quantities with a constant flow of resources 
needs to be pulled out of the Earth, processed in factories, 
shipped around the world, and burned in the communities 



Toxic waste incinerator in South Wales

Source, BBC, 2002



• In 2007 the United States had 87 WTE plants that generated 
approximately 2,720 megawatts, or about 0.4 percent, of 
total U.S. power generation, according to the Integrated 
Waste Services Association

• ‘Waste is not a suitable fuel for electricity generation: the 
furnace temperature and tube wall temperatures must be 
kept low in comparison with coal, which results in a low 
thermodynamic efficiency’ (Astrand, 1997: 601)

• Disincentives for the minimisation of waste

Waste incineration:
disadvantages (2)



Source, BBC, 2007



Source: FoE, 2006



Environmental and social 
impacts of incineration: 

policy issues …

• Job creation: does incineration create job 
opportunities?

• Cost of health impacts



Public opinion matters

Unpacking the public’s views towards 
incinerators and landfills:

• NIMBY (Not in My Back Yard)
• LULU (Locally unwanted land use)
• BANANA (Build Absolutely Nothing 

Anywhere Near Anything)



Who is against waste 
incineration?

Some of the biggest and most influential
environmental and health NGOs:
• GAIA
• IPEN
• HCWH
• Greenpeace
• FoE
• Communities Against Toxics (UK)



Social issues relating to 
incineration

• ‘A waste treatment technique, which 
ignores social aspects is doomed to 
failure’ especially with regard to decision 
transparency, interregional cooperation, 
information policy and public 
participation (Joos et al. 1999: 417)



Is there another better option?

• Multicriteria evaluation of six waste disposal options (landfill,
incineration and refuse-derived fuel (RDF), each with and 
without recycling) resulted in RDF with recycling coming out as 
the best option under a variety of weighting scenarios. Only 
when a high weighting was put on cost criterion did landfill 
become the better option (Powell, 1996)

• Differences between materials recycling, nutrient recycling and 
incineration are small but in general recycling of plastic is 
somewhat better than incineration and biological treatment 
somewhat worse (Eriksson et al., 2005)



Is there another better option?

• ‘A hierarchical approach with respect to incineration over 
landfilling would only be justified if the marginal social 
cost of incineration were smaller than that of landfilling 
across the whole range of disposable (and flammable) 
waste’ … ‘our results do not provide any evidence for this 
preference; rather, the opposite is true, i.e. landfilling
should be the preferred option’ (Dijkgraaf et al. 2004: 
244)



Source:Profu,2004

Results of detailed analysis of 12 case studies in Europe



Source: 
Dijkgraaf 
and 
Vollebergh, 
2004



Points to take home …

• Everything comes back to 
participation and decision-making

• WTE plants are a very expensive 
way to save on climate change 
emissions (Dijkgraaf, 2004)



In-class discussion

• In small groups, reflect on the following 
statements:

– Energy poverty is primarily a question of 
affordability rather than investment in the 
housing stock

– Energy-to-waste and landfilling should be at 
the same level of the waste pyramid



General conclusions

• Regulating energy equity and waste 
issues at the local level presents 
complex policy challenges from a 
social and environmental point of view

• Key: trade-off between long-term and 
short-term policy measures

• Energy poverty: efficient buildings vs. 
end-of-pipe solutions

• Waste-to-energy: waste minimisation 
vs. decreasing landfilling - destabilising 
the pyramid



Further resources

• Longer reading list available 
on ISSAERE website

• www.nea.org.uk/
• www.fuel-poverty.org/
• www.ukwin.org.uk/map/
• http://www.wte.org/


