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Abstract 

 

In 2009, almost 4.5 million households in the UK were classified as being fuel poor. 

Many of these were rural households and it is becoming increasingly difficult for such 

households to procure affordable energy for domestic consumption. This study, using both 

qualitative and quantitative research methods, will attempt to explore people‟s perceptions of 

fuel poverty and wood bio-fuel as a potential domestic energy source. In addition, the study 

will evaluate policy initiatives aimed at promoting wood bio-fuel as an alternative solution to 

fuel poverty in Fife, Scotland. The results reveal that wood bio-fuel is potentially a viable 

option in certain specific cases. However, many barriers need to be addressed before it can 

become a widespread, sustainable and viable solution in tackling fuel poverty. It is suggested 

that an individual approach in tackling fuel poverty is required, involving both householders 

and local authorities. Key findings are presented that show, despite the sustainable value of 

wood bio-fuel, that it remains unrealistic as an option in the broader contextual scale of fuel 

poverty. However, effective policies could be developed in rural areas where fuel options are 

limited and expensive; wood bio-fuel could still contribute to energy policy formulation at the 

national and international level. 

 

 

 

 

 

 

 

 



5 
 

Table of Contents 

 

Declaration .............................................................................................................................. 2 

Acknowledgements ................................................................................................................ 3 

Abstract ................................................................................................................................... 4 

List of tables ........................................................................................................................... 7 

List of figures .......................................................................................................................... 8 

Chapter 1 Introduction ............................................................................................................ 9 

Introduction to the chapter............................................................................................................... 9 

Fuel poverty ..................................................................................................................................... 9 

Sustainable development and fuel poverty .................................................................................... 10 

Wood as a source of energy........................................................................................................... 12 

Statement of the problem and research questions ......................................................................... 14 

Purposes, objectives and scope of the project ............................................................................... 14 

Structure of the dissertation ........................................................................................................... 15 

Chapter 2 Literature review .................................................................................................. 16 

Introduction to the chapter............................................................................................................. 16 

Definition....................................................................................................................................... 16 

Fuel poverty and income or other financial benefits ..................................................................... 17 

Fuel poverty and energy prices, energy usage and climate change ............................................... 17 

Fuel poverty and housing stock ..................................................................................................... 19 

Fuel poverty and health ................................................................................................................. 19 

Contemporary wood burning systems and bio fuel ....................................................................... 20 

Chapter 3 Methodology ........................................................................................................ 24 

Introduction to the chapter............................................................................................................. 24 

The philosophical perspective and researcher‟s ontological and epistemological position .......... 24 

Method of the research .................................................................................................................. 26 

Limits............................................................................................................................................. 27 

Research questions ........................................................................................................................ 29 

Chapter 4 Results .................................................................................................................. 30 

Introduction to the chapter............................................................................................................. 30 

Questionnaire results ..................................................................................................................... 30 

Interview results ............................................................................................................................ 40 

Other observations ......................................................................................................................... 45 

Chapter 5 Discussion ............................................................................................................ 47 



6 
 

Introduction to the chapter............................................................................................................. 47 

Perception of fuel poverty, alternatives and constraints ................................................................ 47 

Wood bio-fuel in fuel poor households ......................................................................................... 49 

Chapter 6 Conclusion and Recommendations ...................................................................... 52 

Recommendations ......................................................................................................................... 52 

Practical suggestion and further research ...................................................................................... 53 

References ............................................................................................................................ 55 

Appendices ........................................................................................................................... 61 

Appendix 1 Questionnaire ............................................................................................................. 61 

Appendix 2 Ethical Approval Letter ............................................................................................. 62 

Appendix 3 Participant information sheets and consent forms ..................................................... 63 

Information sheet and consent form for interviews ....................................................................... 63 

Information sheet and consent form for questionnaire .................................................................. 67 

Appendix 4 Official letters (Forestry commission and Stoveco Ltd) ............................................ 71 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 
 

List of tables  

 

Table 1. Financial and carbon savings per year if wood bio-fuel equipment is installed 

(Energy Saving Trust Scotland). 

Table 2. Main characteristics of the wood bio-fuel (Sustainable Energy Authority in Ireland). 

Table 3. Logistic Regression predicting people classified as fuel poor based on income, house 

and participant‟s age (Research data, 2012). 

Table 4. 

 comparisons for individuals spending more than 10% of their income and those 

spending less than 10% about their reasons (increasing bills; environmental concerns; 

governmental initiatives) concerns (difficult maintenance; availability of fuels; others), 

motives (wellbeing and comfort; environmental aspects; price and convenience) for switching 

to other type of heating (Research data, 2012). 

Table 5. Positive aspect of wood bio-fuel (Research data, 2012). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8 
 

List of figures 

 

Figure 1. Total wood bio- fuel usage in Scotland. (Forestry Commission Scotland, 2010). 

Figure 2. Wood bio-fuel source in Scotland for 2010. (Forestry Commission Scotland, 2010). 

Figure 3. Pellets fueled stove diagram and process of automatic feeding and burning. (Green 

Building Magazine, 2003). 

Figure 4. The subjective-objective spectrum. (Burrell & Morgan, 1979, p. 4). 

Figure 5. Number of total properties in fuel poverty in Fife. (Fife Council). 

Figure 6. Main source of energy used for home heating reported by the questionnaire 

respondents. (Research data, 2012). 

Figure 7. Drivers to switch to other type of energy. (Research data, 2012). 

Figure 8. Barriers of using wood bio-fuel as a main source of heating. (Research data, 2012). 

Figure 9. Motives to switch to wood bio-fuel as a main source of heating. (Research data, 

2012). 

Figure 10. One third of the households are spending more than 10% of their income for 

heating. (Research data, 2012). 

Figure 11. The main reason for fuel poverty in UK. (Research data, 2012). 

Figure 12.  The existence of fuel poverty within Fife residents. (Research data, 2012.) 

Figure 13. Perception of environmental awareness among the respondents. (Research data, 

2012). 

Figure 14. Questionnaire respondent‟s location. Numbers corresponds to the number of 

participants in the specified location. (Map adapted from www.scotlands-enchanting-

kingdom.com and Research data, 2012). 

Figure 15. Household annual incomes. (Research data, 2012). 

Figure 16. Housing stock of the questionnaire respondents. (Research data, 2012). 

Figure 17. Differences in household between individuals spend more than 10% of their 

income (fuel poor participants) and those that do not (other participants). The black line 

indicates chance level (33.33%). (Research data, 2012). 

http://www.scotlands-enchanting-kingdom.com/
http://www.scotlands-enchanting-kingdom.com/


9 
 

Chapter 1 Introduction  

 

Introduction to the chapter 

 

This chapter will aim to introduce the problem of fuel poverty and the policy 

initiatives in the UK. A particular focus on Scotland will be provided. A solution to the 

problem of fuel poverty might be the availability of affordable energy for home heating. The 

idea to relate fuel poverty and wood as a sustainable source of energy is not new. Wood was 

widely used as an energy source before the industrial revolution. It is a carbon neutral (the 

same amount of absorbed carbon dioxide is released in the atmosphere during the process of 

burning). However, this project is looking at locally processed wood (chips, pellets) from 

sustainably managed forests. Moreover, the heating appliances (stoves, boilers) should 

comply with the highest standard of energy efficiency and environmental probity. The re-

emergence of wood fuel and its applicability can be one solution for remote and rural areas 

where other sources are either unsupplied or too expensive.  

Fuel poverty 

 

Fuel poverty as a scientific term appeared in the UK in the early 1970s as a result of 

the increased prices of oil (Boardman, 2010).  Energy poverty and affordable warmth are 

other terms associated with fuel poverty (Boardman, 1991). A household is defined as a fuel 

poor if it spends more than 10% of its average annual income to keep adequate indoor 

temperature. An adequate temperature in the living room is said to be 21°C and in the other 

rooms not below 18° C (Department for Environment, Food and Rural (DEFRA), 2010). Fuel 

poverty is claimed to be a typical European phenomenon and especially in Eastern Europe 

(Bouzarovski, Petrova, & Sarlamanov, 2012). However, it is present and commonly discussed 

in the UK and the Republic of Ireland (Snodin, 2008). According to recent data from the 

Department of Energy and Climate Change (DECC) more than 3.5 million households in the 

UK are counted as fuel poor (DECC, 2012). In Scotland, in late 2011, there were 823000 

households (35%) suffering from fuel deprivation as estimated by the Energy Action Scotland 

and the Scottish House Condition Survey. The main reasons for the escalating trend of fuel 

poor are the increasing fuel prices, inefficient housing stock and low personal incomes. The 

consequences of fuel poverty are damp homes, reduced quality of life, poor health conditions 
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and increased mortality level (Boardman, 2010). Therefore, a sustainable solution to the 

problem deserves further investigations and holistic thinking. 

The UK government is trying to combat fuel poverty through series of policies and 

strategies such as Home Energy Efficiency Scheme, Warm Front and Energy Conservation 

Act, UK Fuel Poverty Strategy (improvements reported by Fuel Poverty Advisory Group), 

Energy White Paper, Carbon Emissions Reduction Targets, Winter Fuel Payments, Cold 

Weather Payments. In Scotland, the policy in place is called Energy Assistance Package. In 

particular, two hurdles appeared to raise attention when dealing with fuel poverty. First, is the 

problem of fuel poor households allocated in off-grid gas rural zones, where the alternatives 

are less than in the well-developed infrastructural areas. Secondly, the housing stock and its 

need of external and internal insulation, which is sometimes hard to achieve due to a specific 

building structure (SFPF, 2008). Moreover, the effectiveness of all policies does not meet 

their purposes, due to an upward trend of fuel prices, lack of effective policy targets, conflicts 

with other policies, and undefined responsibility in terms of funding and policy 

implementation (Boardman, 2010). 

Sustainable development and fuel poverty 

 

Sustainable development (SD) is an open concept which aims to balance 

environmental, social and economic aspect of the life on the planet Earth (Rogers, Jalal & 

Boyd, 2008). It is initially defined as: “Development that meets the needs of the present 

without compromising the ability of future generations to meet their own needs” (Brundtland, 

1987, p.54). However, SD is often criticized as lacking consistency and having considerable 

weaknesses (Lele, 1991), being fuzzy (Phillis & Andriantiatsaholiniaina, 2001), contested and 

contradictory in its meanings (Beckerman, 1994). Many scholars prioritized either the 

economy in sustaining economic growth, or the environment as a priceless ecosystem (not a 

resource ground). The former is defined as weak sustainability or doing more with less while 

the latter is seen as strong sustainability (Turner, Pearce &Bateman, 1994). The difference in 

perception to some extent leads to varying understanding. Even more, the current lifestyle in 

the developed countries, characterized with a high level of consumption and production, 

inequality and social disparity in a combination with the increasing population, imposes 

unbearable strains to the environment and this may provoke ecosystem degradation. Recent 

scientific research suggests that issues such as biodiversity loss and climate change, if not 

addressed immediately and with the required respect, will affect drastically human life in the 
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near future (IPCC, 2011; MEA, 2005). It is suggested that the economic growth within the 

current economic system is driving the production-consumption pattern into a boosting loop. 

In this respect, the Global Footprint Network reported that a list of developed countries such 

as USA, UK, Canada and many others are using more than twice the caring capacity of the 

planet. This means that in order to sustain their current needs they overexploit the natural 

capability in terms of resources. Jackson (2009) underlines the problem and argues that 

humanity must change its behavior in order to flourish within the natural limited capital. The 

UK sustainable development framework seeks to promote living within environmental limits, 

ensuring a strong, healthy and just society, achieving a sustainable economy, promoting good 

governance and using sound science responsibly (DEFRA, 2005). In theory, it sounds 

promising, however the reality consists of a range of trade-offs, which appear to be complex 

to negotiate.  

Having defined SD, it is clear that two aspects of it are very relevant for fuel poverty. 

Firstly, the energy policy and current intentions in promoting renewable energy, with a 

particular stress on wind, solar, wave, tidal, geothermal and biomass as a source of energy, 

will affect fuel poor households. The oil resource exhaustion, the polluting factor of burning 

fossil fuel and the policy initiatives enabled the expansion of renewable energy and its 

technological improvement. Moreover, at governmental and supra-governmental level the 

policy intentions are to develop the renewable to a level which will overtake the current 

conventional sources. For instance, European Union (EU) has optimistic plans in accordance 

with Directive 2009/28/EC for boosting renewable energy to reach 20% of the all energy 

production until 2020. Scotland claims to become a leader in the near future and to have a 

100% of its annual electricity consumption coming from renewable sources by 2020 (Scottish 

Government, 2012). Looking at a global scale, it seems to be an achievement; however, 

increasing the share of the energy harvested from renewables will raise the final price of the 

electricity. Thus, it will negatively affect fuel poor households using electricity for home 

heating. In this respect, energy efficiency and housing stock improvement programs as well as 

heating resource options like wood bio-fuel might comply with the governmental initiatives 

and would not be an additional burden to tightened fuel poor budgets. 

Secondly, another relevant aspect of fuel poverty and sustainable development is 

tackling social inequality. Fuel poverty highlights several social injustices: access to decent 

housing, energy infrastructure, energy tariffs, cost of housing, employment and 

health/welfare. The least energy efficient houses are occupied by the fuel poor householders. 
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Even if the house changes its owners, the inefficiency will result in the same problem. Fuel 

poverty is characterized as an example of injustice and it can be regarded as a problem of 

social inequalities (Walker & Daly, 2012). It is a question of allocation – fuel poor suffer 

from under consumption of energy for heat, while the planet is overwhelmed by 

overconsumption of energy. Fuel poverty is not only distributive injustice including income, 

energy prices and certain housing availability, but also an appreciation (a valuation of 

people‟s rights and wants) and legislative procurement with effective policy and decision-

making process (Walker & Day, 2012). The authors predict that the future policy orientation 

would be more inclined towards efficiency and improving of the housing stock, rather than 

supporting financial schemes. 

Wood as a source of energy 

 

Having the policy purposes of eradication of fuel poverty by 2016 and the brave 

national and international plans to combat climate change with boosting the implementation 

of renewable energy (100% of the electricity in Scotland to come from renewables by 2020) it 

seems that the near future will offer alternatives in terms of meeting the needs of fuel poor for 

a cheap, reliable and sustainable source of energy. While wind, wave and solar options might 

be too expensive and almost impossible to be used by the fuel poor households, the biomass 

and in particular wood fuel such as logs, wooden chips and pellets might be an option for the 

fuel poor, especially in rural areas, and comply with the authority‟s initiatives for low carbon 

energy (Illsley, Jackson & Lynch, 2007).  

If the wood fuel is considered as an additional and plausible alternative, it should be 

employed in accordance with the sustainable forest management. The forest has to be 

perceived as an element of the biota and human life. Extensive logging and deforestation will 

have an adverse effect on the ecosystem, biodiversity, soil quality, water detention and the 

landscape as a whole. The forest plays a role in the local climatic regulation and it is a natural 

carbon sink. The sustainable forest management seeks to prevent and protect the forest from 

unregulated and extensive logging and enhance the structural variability of the species 

(Forestry Commission UK, 2012).  

Short rotation coppice is used for growing willow, poplar or miscanthus. Due to their 

fast growing nature for a period of two to five years they can be harvested annually. They can 

yield from 8-16 tonnes wood chip per year. This practice is described as crop growing, rather 
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than forest (DEFRA, 2004). Short rotation coppice might be a successful way of producing 

wood bio-fuel in an agricultural land which is not occupied. Also, it can be applied for bird 

gaming (highly relevant to Scotland) or for the regeneration of eroded land. However, in order 

to be economically viable practice several factors have to be taken into consideration. For 

instance, the price of wood chip, the cost of harvesting, climatic conditions and governmental 

subsidies are important factors for growing short rotation coppice (Faasch & Patenaude, 

2012). A recent study suggested that eucalyptus can be grown in the UK. This type of wood is 

characterized with high wood density, suitable chemical composition, low moisture content 

and can be easily harvested (Leslie, Mencuccini & Perks, 2011).  

Forestry Commission Scotland's wood fuel survey in 2010 estimates that 618,000 oven dried 

tonnes or 1.2 million green tonnes of timber were used in 2010. 

Figure 1. Total wood bio- fuel usage in Scotland in 2010. 

 

Adapted from the Forestry Commission Scotland  

According to figure 1, the use of wood fuel in Scotland has steadily increased over the 

last five years. More importantly, it is obvious that a growing level of recycled fibre is used. 

This has a positive effect not only on the industry, but also on the reduction of the unused 

waste wood material. Thus, for example, Fife council has an initiative of processing the waste 

wood and producing chip as wood fuel. 

Figure 2 represents the usage of wood fuel in Scotland. It can be seen that a small 

percentage of pellets (2%) are demanded from the market. Conversely, more than 60% of the 

wood bio-fuel is harvested from virgin fibre. 
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Figure 2. Wood bio-fuel source in Scotland for 2010. 

 

Adapted from the Forestry Commission Scotland 

Statement of the problem and research aims 

Fuel poverty in Fife (Scotland) and the escalating trend of this problem need a new 

holistic approach towards it. Due to the current rise of the energy prices, directly affecting the 

fuel poor, a new perspective in finding potential solution to the problem can be the wood as a 

sustainable (carbon neutral) source of energy. Having the additional issue in the Scottish rural 

areas where the availability of conventional gas supply is a scarce luxury, the contemporary 

wood burning technology might be a plausible option. This study seeks to explore the general 

problems of fuel poor households and to link their needs with the opportunity given by the 

environmentally sound source of energy. The principles of sustainable development are used 

as a guideline towards this idea. 

This project will explore: 1) the perception and the understanding of the problems 

associated with rural and semi-rural fuel poverty; 2) the gaps between people‟s perception and 

wider policy intentions to deal with fuel poverty and the suitability of bio-fuels as one element 

in this strategy; and 3) the challenges in promoting sustainable wood energy and wood 

burning systems. 

Purposes, objectives and scope of the project 

 

The study aims to identify gaps between people‟s perception and wider policy 

intentions to deal with fuel poverty and the suitability of bio-fuels as one element in this 
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strategy. To this end, 100 respondents were questioned about their understanding of fuel 

poverty and the perception of energy usage and compared to interviewed data gather to reflect 

the current initiatives tackling fuel poverty. Although, this study aims to define whether wood 

as a sustainable source of energy can be a potential solution to the problem of fuel poverty in 

Fife, Scotland and beyond, the sampling data does not cover completely the geographical area 

of the region. Despite the fact that the small sample size will not fully represent Fife‟s resident 

opinion, it aims to give a snap shot in time of the views held by a randomly selected number 

of individuals who are local residents towards the problem of fuel poverty. An entire coverage 

of the region is beyond the means of this research budget and time frame. However, the 

literature embedded in the project will be globally derived in order to provide an insightful 

understanding of the issues. A holistic approach will be applied to derive practical 

recommendation for businesses, policy makers and local authorities. 

Structure of the dissertation 

 

The dissertation includes six chapters. Chapter 1 has introduced the study on fuel 

poverty and re-emergence of wood as a sustainable source of energy in Fife and its purpose. 

Chapter 2 will summarize the literature within this scientific area of concern with an 

identification of the key terms used in conducting this project. It also aims to identify current 

knowledge dilemmas and to suggest recommendations for better policy formulation. Chapter 

3 will give a thoughtful explanation of the methodological approach and the applied methods. 

Chapter 4 will illustrate the results obtained from the conducted research. Chapter 5 will 

discuss the results from Chapter 4 in the context of the literature derived from Chapter 1 and 

2. Lastly, Chapter 6 will conclude the study emphasizing on the key research findings and 

stating recommendations for the future. 
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Chapter 2 Literature review 

Introduction to the chapter 

In this chapter, recent and relevant scientific work within the area of fuel poverty and wood as 

a source of energy will be summarized. The problems of fuel poverty will be presented from 

different perspectives. Moreover, the following literature review will inform the status quo 

and will identify the themes that can be explored with future studies. 

Definition 

 

 “If a household spends more than 10% of its average annual income to keep adequate indoor 

temperature it will be qualified as fuel poor.” (Broadman, 2010 p. 22) 

Within the definition of fuel poverty, many variables could be identified (Broadman, 

2010) that need to be addressed in order to tackle the problem. Firstly, there are territorial 

differences in how a household is defined or the number of people that are counted in the 

formulation of annual income. For instance, in England, all home occupants are counted. 

However, in Scotland and Northern Ireland only the two adults‟ earnings formed the 

calculated household income. Furthermore, the income calculation might also differ. There 

are two types of income – full and basic. The difference between both is the housing cost, 

which is excluded in basic income measurements. 

Secondly, having the exact percentage (10%) of expenditure as a benchmark for 

identification of fuel poor might be misleading. Boardman (2010) explained that the 10% of 

income figure was chosen as “affordable” for everyone. The percentage was set in 1988 when 

the average household spent 5% of their weekly budget on energy, and the households with 

the lowest income spent 10% of their budgets. However, this percentage might be different 

today due to changing fuel prices, lowered incomes etc. Thus, it is not clear whether the fuel 

poor are spending more than 10% of their income in maintaining the acceptable room 

temperature, or they are paying more than the stated limit and still cannot reach the desirable 

warmth (Fahmy, Gordon & Patsios, 2011). Finally, the adequate temperature will depend on 

some personal preference and perception of warmth.  

Collectively, it seems that within the definition of fuel poverty many variables such as 

income, fuel prices and fuel need/housing stock are present. All of them will be evaluated in 

detail in the following subsections.  
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Fuel poverty and income or other financial benefits 

 

There is a strong relation between low income and fuel poverty (Palmer, MacInnes & 

Kenway, 2008). Thus, additional factors such as age, marital status and unemployment play 

an important role (Boardman, 1991, 2010; Healy & Clinch, 2004). For instance, elderly 

people are among vulnerable groups which are affected by the inability to afford warm 

homes. It is likely that employability affects the household income level, which is directly 

linked to fuel poverty. Such vulnerable groups can supply fuel earnings not only by personal 

incomes (employment, pensions), but also by governmental support (winter payment, cold 

winter additional payments) and state benefits (means tested – pension credits, council tax 

benefits and housing benefits and untested - all people with certain circumstances are eligible 

for child benefits and state pensions). Boardman (2010) described as an increasing problem 

that means tested benefits are not claimed by more than one third of the fuel poor people in 

2007. Also, the lack of knowledge and understanding among the fuel poor leaves them 

without financial opportunities to improve their homes either through the installation of a 

more effective heating system or through the insulation of the dwelling. Many people 

suffering from fuel poverty do not have savings or even bank accounts (Rahman, 2009 as 

cited in Boardman, 2010). Thus, they are unrecognizable from the system and they miss the 

possibility to help their tightened budgets. For those with claimed benefits, it is doubtful 

whether they will spend the whole amount for paying energy bills. Boardman (2010) argues 

that not only defining fuel poverty, but targeting fuel poor is a challenge. Especially in terms 

of financial support, some non-fuel poor may benefit at the expense of others who genuinely 

cannot afford warm homes. All hurdles related to fuel poverty and financial means are policy 

function. The lack of effective targeting and inefficient distribution of the benefits are 

working against the governmental objective to combat fuel poverty by 2016.  

Fuel poverty and energy prices, energy usage and climate change 

 

With the increasing of the fuel (energy) prices the number of fuel poor climbs as well. 

An increase of 5% for fuel prices leads to approximately 2% raise of fuel poor households 

(Energy Action Scotland, EAS). According to DECC (2012) the average prices for the period 

2010-2011 in UK have grown with 5%. Energy market impacts fuel poor through the way of 

payment, the price or availability of providers. The most recognized payment methods are 

direct debit (a fixed amount of money, paid monthly), prepayment meters (PPMs - a system to 
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measure and to provide electricity or gas) and a standard credit. Using a direct debit, the 

consumer may benefit from a small percent of reduction. However, in applying this method 

the household may end up having to pay a significant amount of money at the end of the year, 

or paying more than it has actually consumed. For PPMs the household cannot consume more 

than what was prepaid, thus there are no possibilities of creating debts. PPMs may have the 

cheapest price for a unit of energy, but the switching and the actual appliance are expensive 

(Boardman, 2010). The variety of energy providers offers different prices and eventually for 

the same amount of energy the annual price may fluctuate up to 80% difference. Often remote 

areas and residents with a low level of information may not have the offer to switch to another 

energy provider. Such residential areas are under the threat of being fuel poor due to the lack 

of a reasonable price by the fuel providers (Illsley, Jackson & Lynch, 2007). Since the market 

liberalization, the fuel poor are most likely to suffer more than the well-off individuals. 

Boardman (2010) suggested that smart metering and reverse block tariffs might help the 

people who struggle with paying household energy bills. The smart meters must indicate the 

spent energy and the cost for the period since the last payment was made. This will eliminate 

the estimated bills and will not overcharge the fuel poor members of the society. If the policy 

for free smart meters happens by 2020, all household should have this utility. The reverse 

block tariff is a method which consists of increasing price with the escalating of energy 

consumption. Moreover, to a certain level of consumption (first couple thousand of kWh) the 

energy price would be less expensive than the following. Thus, it may stimulate moderate 

consumption among non-fuel poor as well. 

The change of energy prices and energy demand is related to the Governmental 

initiatives for significant reduction of greenhouse gases due to the climate change agenda. 

According to Intergovernmental Panel for Climate Change (IPCC, 2011) the average 

temperature on the Earth is increasing steadily as a result of continuing human activity. The 

major contributor to the warming, with approximately 0.6 C° for last thirty years, is the 

emission of greenhouse gases, particularly carbon dioxide (CO2), methane (CH4) and nitrous 

oxide (N2O). The production of energy from fossil fuel and oil contributes significantly 

(IPCC, 2011). If current industrial activity continues to pollute the planet, the surface 

temperature will steadily increase and some of the IPCC predictions speak of tremendously 

devastating changes in the ecosystem functionality and many places on the Earth will be hit 

by droughts and other natural disasters. Despite the lack of international agreement on the 

problems of climate change, governments all over the world are looking at initiatives for 
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adaptation and mitigation. Climate change mitigation can affect fuel poor in two main ways: 

a) energy policy and b) energy efficiency of the houses. Energy policies, including policies 

for battling fuel poverty, will comply with the national and supranational initiatives towards 

reducing greenhouse gas emissions in order to mitigate climate change adverse effects. 

However, such policies and initiatives can be against fuel poor, due to the increasing of the 

energy cost harvested from renewable (Broadman, 2010). The higher cost can worsen the 

ability of fuel poor to afford their warmth, especially for individuals who struggle with their 

financial situation. 

Fuel poverty and housing stock 

 

Another persistent problem for combating fuel poverty is the housing stock. Clinch 

and Healy (1999) defined a relation between fuel poverty and housing energy efficiency. The 

type of building, the age of the construction, the level of walls, floor and roof insulation 

played an important role for the household energy expenditure. In this respect the housing 

stock in the UK has historically evolved. However, most of the dwellings are built during the 

flourishing of coal as a cheap and abundant source of energy and used to be heated with it and 

open fire place. Moreover, housing which used to be built, but are still in use do not comply 

with the climate in the UK, characterized with mild temperatures, windy and a high levels of 

humidity (Rudge, 2012). UK housing stock is described as one of the least energy efficient in 

Europe. Last but not least, the type of architecture, including exterior and interior design, is 

additionally impacting energy efficiency and insulation initiatives. This claim is highly 

relevant to the existing (middle of previous century built) and still in use Scottish housing 

stock (Morrison & Shortt, 2008; Walker, 2004). Many of the Scottish rural houses tend to be 

made of stone which is difficult to treat. Moreover, the typical architecture provides living 

space in the attic, which is difficult, or even impossible to insulate. The housing stock has an 

impact not only on the energy efficiency but also on the health of the individuals living in the 

houses (Healy & Clinch, 2004). Related to this problem is the problem of under-occupancy of 

the homes. Too big homes are occupied (in most of the cases owned) by only one person; that 

makes it difficult to heat a house properly. 

Fuel poverty and health 

 

Fuel poverty is linked to health through various factors. Poor housing conditions, 

either as a result of energy inefficiency, or as a lack of insulation, leads to health problems 
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and often to death. The cold indoor temperature increases the chances of winter deaths, 

especially among vulnerable people: long term disabled, mentally ill patients and elderly 

(Wilkinson et al, 2001; Wilkinson, Smith, Joffe & Haines, 2007). External changes in the 

temperature often result in increased level of cardio-vascular symptoms such as strokes, high 

blood pressure and heart attacks. Also in such thermal conditions, the immune system is 

weakened and the human body requires more energy to keep the body temperature in normal 

limits (Howieson & Hogan, 2005). Furthermore, respiratory illnesses in cold indoor 

environment are more likely to be developed among children, caregivers and elderly people 

(Rudge & Gilchrist, 2005; Liddell & Morris, 2010). Cold and damp living spaces are 

described as a reason for rheumatism and arthritis (Shortt & Rugkasa, 2007). For children, 

characterized with a rapid growth, the low indoor temperature affects the temperature of the 

body, and it needs more energy in order to compensate thermal inappropriateness. Additional 

evidence come from research suggesting that the improvement of home insulation may 

positively influence the health of the inhabitants (Boardman, 2010) as well as the mental state 

of the people leaving in warm enough homes, which is more stable and less exposed to 

depressions (Hunt & Mckenna, 1992).  

The money spent for energy bills might be taken from the budget dedicated to cover 

other needs having an impact on the health and wellbeing. Members of households suffering 

from fuel poverty had different approaches to cope with the inability to afford indoor warmth 

(Anderson, White & Finney, 2012). The respondents in the study showed self-respect and 

determinacy in dealing with their situation. Some of the ways of coping were depicted as 

„shopping for bargains; limiting heating either to priority times during the day or specific 

rooms; employing alternatives to heating to keep warm such as wearing more clothes or 

going to bed early; and, for a minority, trying to obtain better energy prices’ (Anderson et al., 

2012 p.12). The authors suggested that future studies should be carried out understanding that 

fuel poverty is perceived individually. Coping with fuel poverty approaches may vary from a 

limited food diet, to a change of sleeping habits and wearing extra clothing indoors, some of 

these habits having an impact on health. 

Contemporary wood burning systems and wood bio-fuel 

 

Due to the reasons outlined above, the problem of fuel poverty should not be 

addressed without the new perspective of renewable energy. Modern stove and boilers 

powered by wood fuel will adequately respond to the obvious need of green energy, which 
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does not harm the environment and people‟s health. It is worth noting that the usage of 

outdated wood burning stove, albeit cheaper, might be problematic as a result of inefficiency, 

pollution and residents health. The focus of this dissertation will be on the contemporary 

wood burning systems and their improvements in terms of heating capacity, smoke emissions 

and last but not least, improved maintenance. Fuel plays important role and considering what 

to be burned may affect household expenses, environment and the system itself. According to 

Energy Saving Trust Scotland (2012), a switch to wood fuel will save not only money, but 

also will significantly reduce the carbon footprint of the household. In table 1, the financial 

and carbon savings per year, if new wood bio-fuel equipment has been installed, can be 

found.  

Table 1. The financial and carbon savings per year if new wood bio-fuel equipment is 

installed. 

Fuel replaced Expected savings Expected carbon dioxide savings 

Electricity £580/year 7,5 tones/year 

LPG £280/year 4,0 tones/year 

Coal £720/year 3,5 tones/year 

Oil £300/year 7,5 tones/year 

Gas £100/year 3,0 tones/year 

Adapted from Energy Saving Trust Scotland 

 

The main appliances for a domestic or small heated business building on wood fuel are 

either wood burning stoves or wood feed boilers. The fuel might be seasoned logs, wood 

chips, pellets and recycled (processed) wood. The humidity of the logs should be between 

15%-25% in order to burn efficient and smokeless. Logs as bio-fuel are appropriate either for 

stoves or boilers. A drawback of using wood fuel installation is the transport and the required 

storage place. A study conducted by Olsson and Kjallstrand (2006) in Sweden concluded that 

an eco-labeled (tested and approved by a certified organization) wood boiler is efficient and 

produces a low level of greenhouse gases due to the maximization of the combustion. It is 

recommended as environmentally sound system for residential heating. Furthermore, Verma, 

Bram, Delattin and Ruyck (in press) compared three different types of feeding (top, bottom 

and horizontal feeding) of the boiler and how this affects the combustion and the level of 

emitted particles and substances. They came to the conclusion that the bottom and horizontal 

feeding emit fewer ashes and provide a complete combustion. Another study conducted by 

Meyer (2012) concludes that low levels of emitted organic and nonorganic particles are 
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influenced by the modern appliances, better combustion and the mixture of soft and hard 

wood bio-fuels. 

Wood pellets are produced from compressed preheated and steam processed sawdust, 

shavings or bark. During the heating, a substance called lignin is acting as glue. Often the 

production of pellets takes place in furniture or timber factories where the amount of sawdust 

is large. The low level of moisture gives an excellent calorific value and even though the price 

might be higher than logs and chips, a larger order (3-5 tonnes) is cheaper than small packets 

(Forestry Commission England, 2010). 

 

Figure 3. Pellets fueled stove diagram and the process of automatic feeding and burning. 

 
Adapted from Green Building Magazine (Autumn, 2003). 

 

Figure 3 shows a diagram of pellets burner appliance. The machine is feeding the 

system automatically, eliminating the time for manual feeding which is often seen as a 

drawback. Due to the high burning temperature and the low moisture level of the pellets, the 

quantity of ash for disposal is small and therefore does not require daily cleaning. 

Furthermore, the ash can be reused as a natural fertilizer for agricultural purposes or even as 

an alternative to the cement, a substance used in construction buildings (Cheah & Ramli, 
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2011). The air flow is important in order to ensure efficient burning and maximum releasing 

of heat. The flames are visible and may enhance the comfort and wellbeing of the people 

relying on this type of contemporary heating system.  

 

Table 2 illustrates the technical characteristics of wood bio-fuel. It can be seen that pellets 

perform better than the other types of wood bio-fuel due to their low moisture; low ash 

content; high density and energy content.  

 

Table 2. Main characteristics of the wood bio-fuel (pellets, chips and logs). 

Characteristic/wood fuel Pellets Chips Logs 

Moisture content 8% Less than 30% 20% 

Ash content 0,5% 1-3% 0,5% 

Energy content 4,8 kWh/kg 3,4kWh/kg 4,0kWh/kg 

Dimensions 6-8mm diameter 

10-20mm length 

3-45mm variable 

Density  625kg/m³ 214kg/m³ 350kg/m³ 

Specific volume 1,53m³/tonne 4,67m³/tonne 2,86m³/tonne 

Adapted from Sustainable Energy Authority in Ireland, Best practice guide of wood burning 

technologies  

 

The price (including installation) of the wood burning appliances varies in accordance 

with their characteristics such as capacity, complexity, design and fuel. Pellet systems vary 

between £4300 and £11500. However, simple stoves are considerably cheaper and their final 

price can be approximately £2000 (Energy Saving Trust UK, 2012). Provided that pellet 

powered systems are more efficient, complex and run on fuel with the best characteristics 

among wood bio-fuels, they appear to be a good investment.  

 

To sum up, the current contemporary wood bio-fuel burning systems together with the 

efficient fuel can comply with the modern lifestyle (easy maintenance, remote controlling) 

and the high environmental requirements (low level of solid particulate matter and toxic 

substances). Furthermore, they can contribute to a more healthy diet given that some 

appliances have cooking extensions. 
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Chapter 3 Methodology 

Introduction to the chapter 

 

This chapter aims to identify the reason and the objectives of the research questions. It 

intends to justify why a mixed method (quantitative and qualitative) approach has been 

chosen. The design of the study and its methods will be discussed. A remark on the 

ontological and epistemological position will be provided. Given that the methodology of the 

study is the instrumentation and the tools for gathering research data (Bryman, 2008); it can 

shape the outcome of the current study. It will be justified by the research, which has been 

conducted; what is the relationship between phenomena, perception and responses and the 

researcher-respondents relations in terms of positionality.  

The philosophical perspective and researcher’s ontological and epistemological position 

 

Philosophy fundamentally affects the research. According to Burrell and Morgan 

(1979) to develop philosophical perspective, the researcher has to make important 

assumptions on the philosophical spectrum: the nature of the social order (reality), the nature 

of the science (knowledge), the human being nature (individual‟s role to control or to be 

controlled) and the methodology (the available approaches towards the phenomena). Figure 4 

illustrates the philosophical spectrum and its subjective and objective dimension. 

Figure 4. The subjective-objective spectrum. 

 

                                                              Source: (Burrell & Morgan, 1979, p. 4) 
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Burrell and Morgan (1979) illustrated the subjectivist-objectivist dilemma in four 

spectrums including ontological, epistemological, human nature and methodological debate. 

The ontological debate is viewed as either nominalist and subjective or realist and objective. 

The difference in accordance to the authors is that the nominalist perception of multiple 

realities made by human beings through concepts and names. Conversely, the objective 

realism is existing and unchangeable and it cannot be influenced by humans. The 

epistemological perspective consists of anti-positivism and positivism. The former is 

described as gathering knowledge through participation, rather than only through observation. 

However, the latter is the way of acquiring knowledge through verification and falsification of 

the hypothesis. The traditional positivist approach is looking for scientific patterns and 

correlations, whereas the anti-positivists seek a deep and insightful examination of the 

phenomena. The human nature aspect of the paradigm refers to one‟s perception of their 

environment and the surrounding interactions. It can be either created by human beings and it 

is open (voluntarism) or the people are restricted by certain limits (determinism). The 

methodological dilemma is divided into two aspects. The ideographic approach to the study is 

about investigation and researching for new knowledge through different perspectives. 

Conversely, the nomothetic approach is a systematical assessment of hypothesis and their 

rejection or confirmation.  

For the researcher it is crucially important to define its place on the subjective-

objective spectrum. The subjectivist approach, rather than the objectivist, is closer to my 

philosophical perspective. Researcher‟s ontological and epistemological position impacts on 

the methodological choice. In this study, a mixture of qualitative and quantitative approaches 

was applied. This mixed method gave the opportunity to simultaneously answer confirmatory 

and exploratory questions (Teddlie & Tashakkori, 2003). A quantitative approach was used to 

gather data on the general perception of people living in fuel poverty areas while qualitative 

methods explored in detail the expert knowledge on problems related to fuel poverty. 

Moreover, the dynamism and the complexity of our world require inductive approaches and 

reflexivity. Qualitative methods like semi-structured interviews are part of the ethnography 

that is necessary to get „under the skin‟ of the participants. It also has the potential to bring 

together the views of different people without forcing them to answer questions framed by 

particular knowledge. People‟s views can be used to inform theory and transform practice 

(Bennett, 2002). During executing qualitative research, many challenges might appear such as 

the ethics of the study and the positionality of the researcher. Josselson (2007, p.537) stated 
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that ‘……researchers have an ethical duty to protect the privacy and dignity of those whose 

lives we study to contribute to knowledge in our scholarly fields’. The qualitative research is 

mediated by relationships. The researcher positionality defined by gender, age, religion, 

ethnicity, culture and even sexual orientation are among the appearance characteristics, which 

have an implication on the participant‟s perception on the researcher (Chiseri-Starter, 1996; 

England, 1994). Instant judgements are made by people and their personality affects social 

interactions based on appearance (Perrett et al, 1998). Reflection before, during and after 

doing qualitative research is in order to comply with the ethical requirements and build 

conscious participant-researcher relationship. In studying people‟s perception, feelings and 

attitude towards particular phenomena, like the fuel poverty, or the wood bio-fuel, a mixture 

of both approaches appears to be appropriate.  

 

Method of the research 

 

The design of the study was built on the review of the available literature and sought 

to identify the best possible way of understanding the perception of fuel poverty and wood as 

a sustainable source of energy within the residents in Fife and the surrounding areas. A 

questionnaire tapping issues related to the major reasons for fuel poverty and the respondents‟ 

perception of wood burning systems and sustainability was devised (see appendix 1 for the 

full version of the questionnaire). A series of interviews were designed to examine the 

expertise and professional vision of dealing with fuel poverty issues as well as to provide 

insightful and valuable information on the idea of applying wood as source of energy. 

Questionnaires 

 

The data was collected through a hundred questionnaires filled in by randomly 

selected Fife and surrounding counties residents. The respondents answered 13 closed 

questions by selecting one answer for each question. The questions were investigating their 

personal understanding of fuel poverty, drivers of fuel poverty, challenges related to 

switching on wood as a primary source of energy, environmental awareness, the scale of 

earnings and spendings for home heating. Additionally, the respondents were asked to answer 

general questions for identifying the type and size of their home, the residential area (post 

code), the income level and their current age. People are generally reluctant to provide an 

exact answer to questions related to age, income and household spendings, therefore, broader 
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answers were constructed to allow predisposition for the respondents. The sample size allows 

investigating the general perception of the residents and their current level of understanding 

on issues related to fuel poverty. During the process of data gathering, it was realized that one 

of the questions might not be formulated clearly. The question was asking for individual 

spending on fuel prices rather than as a household. Thus, for the remaining 41 participants an 

additional question was added that addressed this issue (see question 6 and 6.1). Answers to 

both questions were highly correlated (r = .60; p < .05) suggesting that the respondents 

interpreted them similarly (only 7 people responded differently to the two questions). For 

clarity reasons, results only for question 6 will be presented.  

Interviews 

 

The interview respondents were carefully selected based on their expertise. 

Representatives from the local authorities (a responsible person for a Wood Waste Initiative 

and Fuel poverty adviser within Fife Council), a community adviser on energy issues 

(Community Energy Adviser in a rural community suffering from fuel poverty), a 

representative from the business sector (a supplier of wood burning systems), a landowner, a 

resident relying on wood bio-fuel as a main source of heating and a representative from 

Forestry Commission were invited to take part in the study. Two of the selected respondents 

were not able to participate in the study and the information was derived from recent reports 

and press releases. The semi-structured interviews were designed to last less than one hour 

including an element of ethnography, which was embedded. The approach for the interviews 

data was personal and involved communication with the identified participants including a 

series of face-to-face conversations, site visits, phone calls and e-mails prior to executing the 

interview. Four of the conducted interviews were taped with a voice recorder and one was 

carried out by e-mail. Due to the variety of expertise, the interviewees were asked a range of 

questions in order to derive insightful information. 

Limits 

A barrier for the research was the unwillingness and the lack of genuine interest shown 

by some people either approached for interviews or to fill the questionnaire. It was 

particularly difficult to access private businesses and major governmental institutions. Yet, the 

current research was not affected by the lack of information from those organizations, due to 

their reports and information provided via the internet. It could be generalized that the link 
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and the real communication between academia and all sorts of governmental or private 

organizations must be stronger. 

Most of the questionnaire respondents were living in North, Eastern and Central Fife 

areas (see results, figure 14). However, previous data (Fife Council, 2012) suggests that the 

areas affected mostly by multiple deprivations, and hence also by fuel poverty, are Central, 

South and Western areas. Those areas are also highly populated and urbanized. Due to this 

already known issue many non-governmental and voluntary organizations are working 

towards alleviating the problem. It is worth pointing out that the areas where most of the 

respondents were living are classified also as areas with high level of fuel poverty and are 

mostly rural or semi-rural areas. Figure 5 shows the territorial spread of Fife residents and the 

number of fuel poor households. The figure is adapted from Local Housing Strategy (LHS) 

2010-2015 and it is based on housing survey in 2009. 

Figure 5. Number of total properties in fuel poverty in Fife. 

 

   Provided by Fife Council 

Due to the sensitive nature of the research, a sampling bias is possible to have 

occurred. People are reluctant to speak about financial problems and might not respond 

sincerely to questions about finances and if they are living in fuel poverty. In order to avoid 

this inconvenience, an attempt was made to indirectly ask about spending on heating, rather 

than asking if people are experiencing fuel poverty. Additionally, researching extremely fuel 

poor individuals is particularly difficult due to the other social problems associated with fuel 
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poverty. The study aimed to explore the overall perception of fuel poverty and factors 

affecting it, as a result a wider sample of respondents was attempted to be recruited. 

Another constraint for the research  

 

The literature review was made through searching for key words in scientific peer 

reviewed articles. The sources were found on-line in Web of Knowledge 

(http://apps.webofknowledge.com), Google Scholar (http://scholar.google.co.uk), Science 

Direct (http://www.sciencedirect.com), governmental and nongovernmental organizations 

such as DEFRA, Scottish Government, IPCC and others, as well as a wide range of 

University Library sources.  

Key words: fuel poverty, health, household income, energy efficiency, affordable 

warmth, heating, rural area, wood bio-fuel, wood burning systems, pellets, biomass, 

sustainable energy, Fife. 

Research questions 

 

The study aimed to answer the following questions: 

1. What is people’s perception and are they aware of the fuel poverty in Fife? Who is 

more likely to be affected by fuel poverty? 

2. What are the initiatives towards reducing fuel poor households? 

3. Is wood, as a source of energy, perceived to be a viable option to tackle the issue of 

fuel poverty? 

4. Are wood burning systems a solution to the problem of fuel poverty in rural and 

remote areas in Fife?  

 

 

 

 

 

 

http://apps.webofknowledge.com/
http://scholar.google.co.uk/
http://www.sciencedirect.com/
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Chapter 4 Results 

Introduction to the chapter 

 

The aim of this chapter is to outline the results derived from the 100 questionnaires 

and the five semi-structured interviews. The descriptive statistics of the questionnaire data 

will be displayed graphically. A binary regression analysis will be performed to investigate 

whether the main factors identified to affect fuel poverty: age, income and housing, predicted 

the likelihood of being in fuel poverty. Additionally, some of the main factors for fuel poverty 

will be investigated by comparing individuals spending more than 10% of their income for 

heating (classified as fuel poor) and those who do not will be provided (between group 

comparison) as well as investigating common patterns within the individuals who are 

classified as fuel poor based on the definition of the term (within group comparison). The 

interview‟s data will be thematically shown in sections based on discourse analysis. The 

results in this chapter will provide the basis for the discussion in Chapter 5. They will also 

support the conclusions and recommendations in Chapter 6.  

Questionnaire results 

Descriptive statistics of the questionnaire data  

 

Question 1 asked the respondents to state their main source of home heating. More 

than 60% of the respondents answered that they used gas as a main source of heating, whereas 

23% were relying on electricity. Another 8% were using coal or oil and only 4% were having 

wood as a main source of heating. Equal to the wood percentage, the renewable energy was 

used as a main source of heating. 
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Figure 6. Main source of energy used for home heating reported by the questionnaire 

respondents. 

 

(Research data, 2012) 

Question 2 investigated the reasons which can make the respondents switching to 

other type of energy for heating. A significant percent (70%) responded that the increasing 

bills were the driver for switching to an alternative source of energy, almost 20% would 

change the type of energy due to environmental concerns and less than 10% would do so in 

accordance with governmental initiatives. 

Figure 7. Drivers to switch to other type of energy.  

 

(Research data, 2012) 

 

Question 3 asked for one word describing best the first association with the word 

„wood‟. The options for answers were: forest, material, energy and an additional option for 

other choice. The majority of the respondents choose forest, one fifth of the answers were  
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„material‟ and less than ten respondents answered that the first association for the word 

„wood‟ was  energy usage. Few people associate wood with fire, turn or tree.  

Question 4 looked at the biggest concern of having wood as a main source of heating. 

Half of the respondents believed that the availability of fuels might be a barrier. However, 

35% thought that the difficult system maintenance is a main concern of having wood burning 

system. Fifteen respondents stated answers such as: the environment, deforestation, smoke, 

cost of change, cost of the chimney, the overall cost, inconvenience and sustainability. 

Figure 8. Barriers of using wood bio-fuel as a main source of heating.  

 

(Research data, 2012) 

Question 5 asked for the main motives behind buying wood burning heating system.  

More than 40% decided that „price and convenience‟ was the most important factor. The other 

responses were spread between „wellbeing and comfort‟ and „environmental aspect‟. The 

latter had 31% and the former - 24%. Two people did not respond the question. 

Figure 9. Motives to switch to wood bio-fuel as a main source of heating.  

 

 

(Research data, 2012) 
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All participants responded to Question 6 which was seeking to investigate whether 

respondents were spending more than 10% of their personal income. Overall one third of the 

participants spent more than 10% on heating. However, the majority of the respondents did 

not. 

Figure 10. One third of the households are spending more than 10% of their income for 

heating.  

 

(Research data, 2012) 

 

Question 7 investigated the main reasons for fuel poverty in UK. More than 70% of 

the answers identified the increasing energy prices as the main cause, less than a quarter of the 

respondents stated that the energy inefficient homes were drivers for fuel poverty in UK. Only 

7% of the respondents thought that the current economic stagnation was the main reason for 

fuel poverty. 

Figure 11. The main reason for fuel poverty in UK. 

 

(Research data, 2012) 
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Question 8 examined whether fuel poverty existed in the respondents‟ residential area. 

Exactly 44% of the respondents stated that this phenomenon existed in their neighborhoods. 

Thirty two percent did not know whether it existed in their residential area and 24% denied 

having fuel poor people in their neighborhood. 

Figure 12. The existence of fuel poverty within Fife residents. 

 

(Research data, 2012) 

 

Question 9 investigated participants‟ level of environmental awareness. Almost 80% 

of the respondents classed their environmental awareness as reasonable, only 14% were 

highly aware and further 7% were not really aware of the environmental issues.   

Figure 13. Perception of environmental awareness among the respondents. 

 

(Research data, 2012) 
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Question 10 asked for the post code of the respondents. Approximately 85% of the 

participants were identified as Fife residents, the rest were living in the neighbour counties. 

The most represented areas were around St. Andrews, Cupar, Creil /Anstruter, Leven and 

Glenrothes. A detailed location and proportion of the respondent can be found in figure 14. 

Figure 14. Questionnaire respondents‟ location. Numbers corresponds to the number of 

participants in the specified location. 

 

(Map adapted from www.scotlands-enchanting-kingdom.com, Research data, 2012) 

Question 11 asked about the age of the participants grouped into five bands. Thirty- 

one of the people who filled out the questionnaire were in the age group between 22-31 years 

old. Seventeen respondents identified themselves in the age group between 32-41 years old 

and the same number of respondents reported their age to be in the interval between 52-61 

years. Twenty-four of the participants were aged in the band from 42 to 51 years. Only 11 

participants were 62 or more years old. 

Question 12 sought the level of annual household income among the respondents. 

Approximately 56 or slightly more than the half of the respondents reported an average 

annual household income. On the other hand, only 15% of all respondents stated income level 

above the average. Almost twice the well-off households are earning below the average level. 

 

 

 

 

http://www.scotlands-enchanting-kingdom.com/
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Figure 15. Household annual incomes. 

 

(Research data, 2012) 

Question 13 looked at what type of home the respondents lived in. Only 14 reported 

that they lived in a flat. However, 58% of all the participants lived in houses with 3 and more 

bedrooms and 28% of all occupied houses with 1 or 2 bedrooms. 

Figure 16. Housing stock of the questionnaire respondents. 

 

(Research data, 2012) 

 

Results in response to the research question 1: What is the people perception and are 

they aware of the fuel poverty in Fife? Who is more likely to be affected from the fuel 

poverty? 

A binary logistic regression was used in order to classify participants as fuel poor with 

predictors: age, type of home and annual income. Although, the predictability of the model 

was 70 % accurate, none of the variables reached significance (see table 3). Furthermore, the 

model performed better at accurately classifying the non-fuel poor individuals (92.5%) than 

individuals who were spending more than 10% of their income for heating (24.2%). 
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Table 3. Logistic regression predicting people classified as fuel poor based on income, house 

and respondent‟s age.  

Predictors B Wald x² df Sig. Exp(B) 

Income  .38 1.17 1 .28 1.47 

House  .57 2.51 1 .11 1.77 

Age    2.101 4 .717  

Age (1)  .55 .77 1 .38 1.74 

Age (2)  .68 .83 1 .36 1.97 

Age (3)  .78 .84 1 .36 2.19 

Age (4)  .96 1.92 1 .17 2.61 

constant -1.62 2.68 1 .10 0.20 

 

To investigate further differences between the fuel poor and not poor people, all 

responses to the questions were evaluated. Due to the different sample sizes, non-parametric 

Mann-Whitney tests were used. The results indicated that there was a trend (Z =-1.83, p = 

.068) for differences in the type of houses that the individuals classified as fuel poor were 

living. Visual expectation of the results, illustrated in figure 17, suggested that people who 

were spending more than 10% of their income were living more often in houses with 1 or 2 

bedrooms and fewer individuals were living in flats than the individuals who did not spend 

more than 10% of their income on heating. These results were further explored by 

investigating the differences in the types of housing for fuel poor individuals. Chi-square test 

indicated that there were differences in the types of houses the individuals were living (2(2, N 

= 33) = 23.76, p < .0001). More participants (51.52%) than expected by chance (33.33%) 

were living in bigger houses with 2 or 3 bedrooms and a smaller percent (9.09%) were living 

in flats (see figure 17). Collectively, these results suggested that fuel poor individuals were 

living in bigger houses.  
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Figure 17.  Differences in households between individuals who spend more than 10% of their 

income (fuel poor participants) and those that do not (other participants). The black line 

indicates chance level (33.33%). 

 

(Research data, 2012) 

 

No other differences were found between individuals identified as fuel poor based on 

the definition and those who indicated that they did not spend more than 10% of their income 

for heating. Nevertheless, investigating the other factor related to fuel poverty – income – 

suggested that there was a significant difference in the distribution of income for individuals 

who spent more than 10% of their income on heating (2(2, N = 33) = 10.36, p = .006). The 

results suggested that less individuals (9.1%) were in the above average income group and 

slightly more (36.4%) than expected by chance were in the below average group, reaffirming 

the importance of income in determining fuel poverty. 

Exploring the types of energy source used for heating revealed that differences in the 

main sources of heating were existing (2(4, N = 33) = 74.87, p < .0001). Fuel poor 

individuals were using gas (66.7%) and electricity (21.2%) rather than wood fuel (3%) or coal 

oil (9.1%). None of the respondents spending more than 10% of their income for heating were 

using renewable energy. 
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Answers to the research question 3: Is wood, as a source of energy, perceived to be a 

viable option to tackle the issue of fuel poverty?  

Investigating the answers on this question indicated that the decision about choosing a 

wood burning system for individuals who are spending more than 10% of their income are 

motivated by different aspects (see table 4 ). 

Table 4
 comparisons for individuals spending more than 10% of their income and those 

spending less than 10% about their reasons (increasing bills; environmental concerns; 

governmental initiatives) concerns (difficult maintenance; availability of fuels; others), 

motives (wellbeing and comfort; environmental aspects; price and convenience) for switching 

to other type of heating. 

 REASONS CONCERNS MOTIVES 

Spending more than 10% of income 
 

   


2 26.73 3.46 5.64 

df 2 2 2 
p <.001 .18 .06 
Spending less than 10% of income 
 

   


2 37.909 16.328 1.51 

df 2 2 2 
p <.001 <.001 .47 

 (Research data, 2012) 

Even though, the increasing bills were an important factor for switching to a different 

source of energy for all participants, this aspect seemed to be particularly important for fuel 

poor individuals (75%) while as less important factors were classified environmental concerns 

and the governmental initiatives (12.5% for each). Furthermore, people were equally 

concerned with the difficulty of maintaining the system (39.4%) and availability of fuels 

(42.4%). Confirming the previous results participants reported that their main motive for 

switching to a different source of energy is price and convenience (51.5%). 

Slightly different pattern of results was observed when investigating the responses of 

the respondents who did not spend more than 10% of their income for heating. Again the 

main reason for switching to different type of heating was the increasing bills (69.7%), 

however a higher proportion of people were considering environmental concerns (19%). 

Similarly, to the individuals who were spending more than 10% of their income for heating, 

the main concerns of using wood as a source of energy were the availability of fuels (49.5%) 

and slightly less the difficulty of maintaining the system (35.4%).  
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Interview results 

Discourse representation  

 

Results in response to the research question 1: What is people’s perception and are they 

aware of the fuel poverty in Fife? Who is more likely to be affected from the fuel 

poverty? 

In order to examine the perception of fuel poverty, interviewees were asked the 

question if they thought that there is fuel poverty. Overall, the respondents agreed that fuel 

poverty exists in Fife. The first interviewee said that in his particular area probably there is no 

fuel poverty. However, he made it clear that in Fife, as a whole, fuel poverty exists due to the 

fact that people live in small stone houses and inefficient heating. Another respondent 

confirmed that fuel poverty definitely is an issue in the area and that people are struggling to 

keep warm and economize in turning the heating off. Another opinion was in favour of the 

existence of the phenomena and main reasons were said to be off main gas areas and the 

increasing price of electricity, oil and LPG.  

Few participants in the interviews stated the general reasons for having fuel poverty. 

The increasing price of the fuel and the low income were agreed as core factors for the 

growing number of fuel poor households. For instance, one of the interviewees mentioned the 

percentage of the spendable income for keeping warm indoors is much higher now, than it 

used to be in the past. The other respondents emphasized the insulation issue and that some 

extensions of the houses or small cottages were covered with a flat roof, which was cheap to 

build, but impossible to insulate. Last but not least, the issue of under-occupancy was clearly 

identified.  

The individuals most likely to suffer from fuel poverty were identified to be 

vulnerable, elderly people, unemployed and families with many children. One opinion was 

expressed that quite often people moving house ended up in property without insulation and 

having inefficient heating system, which can be a precondition for fuel poverty.  One of the 

respondents mentioned that for some of the affected individuals, fuel poverty is part of the 

people‟s current problems, such as physical or mental illness, unemployment and family 

problems. 
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Responses to the research question 2: what are the initiatives towards reducing fuel poor 

households? 

It was stated that targeting fuel poor householders is a significant challenge and many 

efforts are made in order to identify those people who suffer from fuel poverty and the main 

reasons for their status.  

To identify those suffering from fuel poverty, the council works with partner 

organizations such as NHS, social work services, central local offices and voluntary 

organizations. The council also offers training for their partners for better identification and 

advice guidance through the Scottish policy – Energy Assistance Package. In addition to that, 

Fife Council works in conjunction with organizations and the Scottish Government, to 

provide opportunities such as energy efficiency advice, on-line energy check, benefits tax 

credit check and others. Additionally, it was reported that a free phone number for 

consultation and specific advice on energy tariffs exists.  

However, when the representative was asked if the local authority provides enough 

information on programs and schemes related to energy efficiency, the answer was that there 

are faults at the national level, rather than at the local one. The information was available, 

although a fear of its helpfulness and if the targeted people are using it, was still present. 

The following statement is a citation from the answer to the question about the 

efficiency of the current national policy and strategy suggesting that fuel poverty in the UK 

will be successfully eradicated by 2016. 

‘At the moment I would say that there isn’t an indication that it is going to be possible. We 

are making steps in the right direction, but whether it is going to be sufficient by 2016 target 

is doubtful at the moment, unless there is a lot money to put into it and work is being done to 

a) insulate all properties, b) effectively heat them, c) reduce the heat loss from the property 

through various aspects like insulation, fabric repair and acceptable run of the property.’ 

A future policy called Green Deal is trying to eliminate the financial burden of the 

householder‟s expenses, by spreading the initial costs over a prolonged duration. The energy 

distribution companies are going to make the improvements - heating systems, insulations, 

while the householder would pay through their energy bills. The respondent was asked if this 

new policy will help fuel poor households more than the existing Energy Assistant Package. 
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 ‘That is a difficult one to say, Green Deal (GD) still isn’t running yet and it seems to be 

pushed through quite quickly for such an elaborate scheme. There are a lot of issues 

highlighted in the consultation process on GD’……. „Who is going to do the surveys, how 

independent the surveys are going to be, how accurate the saving figures are going to be to 

pay off the actual movements.’…..’In regard to the fuel poor households, the idea and 

principal of it should help a certain cases the fuel poor household, the unfortunate thing is 

that there will be always a cost involved with these things and who is going to pick up the cost 

of it and how much it will reflect in the fuel bills and electricity bills which are paid by 

everybody’……...‟If the householder moves, somebody else has to pick up the bill for that and 

if it is a fuel poor household it will remain in the same position as the original owner was. It 

is very difficult to say how that is going to work’ 

Renewable energy and technologies were seen as options to combat fuel poverty and 

they need to be included in the policy implementation. Yet, currently, the renewable energy 

projects are seen as business opportunity and a tool for having competitive advantage for 

further profit. Moreover, in order to invest in renewables a certain financial mean is required. 

A policy, which enhances cheap technology and is more accessible and easy for people to 

apply, is required 

Responses to the research question 3: Is wood, as a source of energy, perceived to be a 

viable option to tackle the issue of fuel poverty?  

‘There is wood available, there is woodlands surrounding the whole area, it is just the joining 

up of people to harvest the wood, to have an agreement someone to pick up, season and store 

it. That is what is lacking. That will make the whole thing a lot more sustainable’ interviewee 

2 in relation to wood availability. 

The interview respondents found both positive and negative aspects of using a wood 

as a source of energy. Examples of the advantage of this bio-fuel are the price, the additional 

benefits (i.e. applied for food preparation, hot water); convenience and reliability (see table 5). 
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Table 5. Positive aspect of wood bio-fuel. 

Positive 

aspects of 

wood fuel 

Interviewee 1 Interviewee 2 Interviewee 3 Interviewee 4 

Price ‘We have not actually 

observed the price 

over a period of time, 

but we feel that pellets 

are good value’ 

‘Definitely it is the 

cheapest option and the 

price has not changed 

that much recently and 

hopefully it will go up 

much more gradually 

and steadily’. 

‘It is a cheap 

source of energy 

at the moment’ 

 

Benefits ‘Also as far as wood is 

concerned, a lot of it 

is wasted, pellets are 

made mainly from 

sawdust… you could 

actually reuse that 

wasted material…… 

Easy maintenance, no 

smoke, no smell’ 

‘It can heat the house 

much efficiently and 

can be used for heating 

the water as well’ 

‘I think that 

people perceive 

wood as a much 

more valuable 

resource’ 

‘There are 

some schemes 

throughout 

Fife, some of 

those are using 

wood burning 

boiler to 

provide heat to 

a number of 

households and 

business 

properties’ 

Reliability ‘It will pay back in the 

long term….’ 

 

‘I am quite in favour of 

the wood burning 

stoves and it can be 

tapped to the heating 

system’ 

‘I think there 

are a huge 

number of wood 

burning stoves 

installed in 

Scottish houses’ 

 „I would say 

that the wood 

burning stove 

is one of the 

various options 

which should 

be considered’ 

Technology ‘…..the whole thing is 

done automatically ... 

we don’t really notice 

that we have got 

something different 

than oil and gas 

‘I think that one day 

fossil fuel prices will 

get so high, that people 

would be forced to think 

about such renewable 

energy’ 

  

(Research data, 2012) 

Negative aspects and drawbacks of having wood burning system  

 

Despite the benefits, there are some drawbacks of using wood burning systems. 

Similarly to the questionnaire respondents‟ answers some of the drawbacks were said to be 

the lack of local expertise, the supply of fuel, the maintenance and last but not least, the cost 

of the system. 
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The owner of the pellet burning system expressed real concern about finding local 

supplier of pellets, who is providing the required quality of the wood fuel. He has changed his 

supplier a few times due to poor quality of the fuel. Furthermore, he was using for a period of 

time pellets imported from another country, which he admitted was far from the idea of 

sustainability. Furthermore, the price of the imported fuel was higher. He mentioned that the 

system itself was imported from Austria, which in itself suggested the lack of local product 

and experienced installer. The installing process and further servicing require specific 

knowledge different from an electrician or plumber‟s knowledge. He added that generally 

wood burning systems are time consuming appliances; although, an automatic pellet burning 

system might be an exception. 

A similar opinion about the lack of expertise was expressed by another interviewee. 

According to the Energy advisor, people are not familiar with these technologies in Scotland 

and with the combination of additional factors surrounding the wood burning systems such as 

storage space, maintenance and time consumption make it far away from the easiest switch of 

one button.   

In addition to the cost and the supply of wood fuel, a concern about the ethos of wood 

burning and whether burning something that absorbs carbon is seen as environmentally sound 

or not, was expressed. A related issue is the sustainable management of the forests and to 

what extent any woodland can be managed to satisfy the public view, the biodiversity and 

environment aspect and to be economically justified. 

Collectively, these drawbacks of the wood burners can cancel the advantages of 

having such a system and as a result this potential solution of fuel poverty can be seen as 

discouraging and even an unattractive option. 

Answers to the research question 4: Are wood burning systems a solution to the problem 

of fuel poverty in rural and remote areas in Fife? 

All of the respondents answered positively that in this particular case wood burning 

systems are a potential solution to the problem, however, all of them identified different 

problems mentioned in the previous section (see below for examples).   

‘Well, the problem is of course the cost of the equipment.  It will pay back in the long term…’ 

expressed by interviewee 1  
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Similar opinion was given by interviewee 3 ‘Definitely it does have a part to play, it 

is still relatively expensive in an unit value, but I suppose the problem is then you have got to 

install the whole new boiler system, which can be quite expensive, so that takes off’ 

Interviewee 2 added a remark on the low price of wood fuel and the alternative usage 

of the stove. „Yes, definitely, I mean stoves are now much cheaper and they can heat the 

house much efficiently and can be used for heating the water as well. Wood is cheaper, than 

the oil, electricity and LPG’ 

Interviewee 4 said: ‘I would say it is an option to consider and obviously there are 

other options like heating pump, solar panels and most importantly insulation.’… 

Other observations 

 

An observation suggested that people are disappointed by the way the schemes 

operate. One of the respondents explained that people working in environmental auditing 

agencies think in a simplistic way. He recently left a green scheme due to the lack of 

recognition of his improvement in terms of the environment.  „I left, because even a lower 

assistance we are not particularly efficient we are actually locked in our carbon emissions 

with the new trees, but it was not a tick box for that’. He concluded that there are particular 

tick boxes and even if you have done an indirect improvement (i.e. planting huge number hard 

wood trees), but anything related to energy efficiency you cannot be acknowledged and 

approved in the scheme. 

Another finding appeared to be the effectiveness of the policy implementation and 

effective targeting. The UK and particularly Scottish governments and the local authorities 

have set up targets and work towards alleviating fuel poverty. However, the numbers of fuel 

poor households are rising. Moreover, the official numbers appeared to be under-estimated. 

’So, it is always going to be an estimate, the general feeling is that the numbers in the survey 

are lower rather than higher.’ This statement speaks for hidden fuel poverty, which may 

exceed the official statistics. 

The following aspects are very important. Firstly, some people do not know how much 

they spent on heating. As a result they cannot give feedback if the initiatives they participate 

in are successful. It was further reported that even if an energy efficiency program has been 

introduced and the insulation and heating systems improved or changed, householders are not 
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paying attention to their new energy expenses. The responsibility to keep track of energy 

spendings lies on the householders. That is crucial in order to assess the improvement. This 

example is especially relevant for council householders, where the measures are put and 

financed by the council. Secondly, if every property has a cap or a limited amount of carbon 

footprint that can be produced, this might lead to a greater evaluation and consideration of the 

heating system and the household‟s expenditure. 

Another important observation is that responsibility should be held by householders, 

councils and government. One of the interviewees was asked the following question: ‟Who 

has the responsibility for reducing the number of fuel poor households in Fife - the council, 

the government or the citizens?‟. From his experience, the general feeling and people‟s 

attitude was that somebody should be doing something for them, rather than doing something 

for themselves. He reported that the responsibility should be held by all together. The 

Government sets a target for eradication of fuel poverty by 2016 and the local council has also 

adopted this target through a healthy heating strategy. He reaffirmed that the only successful 

way was a combination of both authorities along with other partner‟s organizations and the 

householders. He concluded that, a very big part of the process has to be played by the 

householders. 
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Chapter 5 Discussion 

 

Introduction to the chapter 

 

The aim of this chapter is to bring together the theory and the information from the 

literature review, presented in Chapter 2, and the research results from the previous chapter. 

Moreover, the information in this section will lead to the conclusions and recommendations in 

the last chapter. The aim of this research was to investigate the major problem of fuel poverty 

and one of its possible solutions - the wood bio-fuel. The study focused on the case of Fife, 

Scotland.   

Perception of fuel poverty, alternatives and constraints 

 

Some of the results of the questionnaires and the interviews corresponded to findings 

of previous research (Boardman, 2010; Healy & Clinch, 2004; Morrison & Shortt, 2008). 

Main factors contributing to fuel poverty were identified to be fuel prices; income and 

housing. However, the results of the current research suggest that people do not really 

understand fuel poverty and they perceive the term skeptically. A possible explanation is that 

the definition of the term contains the world “poverty”, often understood and related to 

multiple deprivation. Alternatively, people are not keeping track of their own spending for 

heating. In this respect, it appears to be impossible to self-assess their current status in 

accordance to the definition of fuel poverty. In fuel poor condition is described a household 

which is spending more than 10% of its average income to keep satisfactory indoor 

temperature (Boardman, 2010). Around 67% of the questionnaire respondents said that they 

were not spending more than 10% of their household income for heating, therefore, according 

to fuel poverty definition, they were not in the status of fuel poverty. At the same time, 44% 

of the respondents reported that in their residential area this phenomenon exists. Although, it 

is difficult to draw a direct relation between both figures, the discrepancy between personal 

judgment and common opinion in terms of fuel poverty perception suggests that people are 

unaware of the meaning of fuel poverty. Furthermore, it hints that the estimated levels of 

households suffering from this problem might be underestimated. 

The overall attitude regarding earnings and expenditure appears to be a sensitive 

theme to investigate. Some residents feel uncomfortable to reveal that they have problems in 

keeping warm indoors; others seem not to be paying attention to the problem or avoiding it  
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by either buying reduced food or wearing more clothes indoors (Andreson et al., 2012). That 

is a complex issue, which will slow down the acceptance of future policies and make the 

targeting even more difficult. It also can be seen as a clear signal, that the official measured 

level of fuel poverty might be underestimated and the real numbers to be higher than 

expected.  

Findings from the questionnaire revealed that participants spending more than 10% for 

home energy were less environmentally aware and lived in smaller houses. They might 

change their heating system if the fuel prices increased and if the new options were cheap and 

convenient. However, well-off people valued more the environment and took environmental 

concerns into account in order to switch on other types of energy. Additionally, wood bio-fuel 

option was perceived not only as price and convenience, but also in conjunction with 

wellbeing and comfort.  

Although, the expert‟s impression was that people were not always aware of the fuel 

prices and energy expenditure, the figures from the questionnaires suggested that 70% of the 

respondents will switch to other type of energy if the energy bills were higher. Thus, the more 

the price of the conventional fuel is rising, the better it will be for popularization and 

acceptance of alternative sources of energy. On the other hand, the renewable energy options 

are coupled with high initial cost and specific maintenance, which requires financial means 

and knowledge. Moreover, an investment in a heating system will stay in the property where 

it is installed and pay back in the longer term. However, the vulnerability of the fuel poor and 

their connected problems may not comply with long lasting initiatives, despite the associated 

value for the money.  

Particularly worrying is that only 1 out of 10 respondents will switch to other type of 

heating due to governmental initiatives. The general perception on the new schemes is not 

clear and people are prudent, rather than enthusiastic when it comes to new initiatives. In 

particular, vulnerable groups, unemployed and less educated people are not willing to 

participate in such schemes (Boardmen, 2010). Often those groups are fuel poor. Supporting 

evidence comes from the questionnaire data, where respondents who spend more than 10% of 

their income for heating, are also less likely to switch to other types of heating due to 

governmental initiatives. In particular, for those individuals the cost of energy was the main 

motivator. An eventual further increasing of fuel prices is provoking thoughts in favour of 
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alternative energy sources. However, it will worsen the fuel poor status simply because they 

are lacking financial means. 

Further options for stimulating people‟s behavioral change into a more sustainable 

pattern can be introduced. Initiatives such as a carbon footprint allowances for a household, 

which may be similar to European Trading Scheme (Directive 2003/87/EC), can reduce the 

carbon emission of the household. Thus, the internalization of more sustainable energy 

models may have more mandatory rather than voluntary aspect. Alternatively, the use of 

smart metering technology can provide further assistance. Smart meters link the household 

consumption of energy and the electricity grid. These new technology can save energy cost 

through the use the cheapest tariff and the redistribution of the loading of the system at peak 

hours. Also smart meters will provide precise on-line information of the consumption to the 

energy centres (Darby, 2010), which will serve for prediction of the energy demand. This 

„smart‟ alternative will be appropriate also for people struggling to procure the affordable 

warmth or those who have an outdated heating system and simply neglect their energy 

consumption and expenditure. 

 Wood bio-fuel in fuel poor households 

 

The discussion about the drivers for changing the current heating system can be linked 

to the question of what would be the motive behind buying a heating system powered by 

wood bio-fuel. Most of the respondents choose again the price as an answer. The number of 

respondents in favour of the affordable price exceeded answers such as wellbeing/comfort and 

environmental aspect. It is likely that a wood burning system will not fit into the budget of 

fuel poor households. Yet, the financial cost is not the only barrier. According to a study 

(Walker, 2009) about the landowner‟s participation and wood fuel production in Fife the 

wood as source of energy is seen as hard to harvest and not economically viable to be sold. 

There is a lack of enthusiasm to invest in innovative machinery and financially unviable to 

grow short rotation coppice. The authors recommend that the private woodland owners (66% 

of the land in Scotland) have to predict and meet local market expectations (Walker, 2009). It 

is clear that currently a mismatching is present due to the general perception (50% of the 

respondents) that the availability of wood bio-fuel is a barrier for having wood as a main 

source of heating, although wood producers do not see feasible opportunity in supplying 

wood bio-fuel. In this respect, the consensus should be focused in applying best practices and 

sustainable management in order to have a reasonable price for both producers and customers.    
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All interviewee participants described wood as source of fuel to be an option for 

remote and rural areas, where the main gas supply is missing and the other sources are still 

expensive. Although all of them reported a list of barriers such as: the initial cost of the 

equipment (stove or boiler), the lack of knowledge and experienced installers, unavailability 

of fuels or poor quality fuels. All those challenges make difficult the decision to choose wood 

burning systems. Conversely, wood as a source of heating is described as carbon neutral and 

relatively cheap. In order to be sustainable the wood bio-fuel must be derived locally from a 

sustainably managed forest. The current low price is seen as underestimated and in the near 

future it should grow. For example, one of the main factors that will influence the price of 

wood bio-fuel is the huge biomass projects, which are in the planning stage or already 

working. Fife Council reported that biomass investments accounting for more than £370 

million to be achieved by 2020.  For instance, Fife has some projects already in operation 

(Tullis Russel – papermaker in Glenrothes; Dunfermline – Business Centre, Diageo – 

distillery and Energy Power Resources Ltd) (Fife Renewables, 2010). Longannet power plant 

is planning to switch part of their capacity to wood bio-fuel instead of the intense in carbon 

emissions coal. Wood bio-fuel is attractive due to the biomass technological possibility to 

provide heat and power simultaneously, so called Combined Heat and Power. This boost 

might be explained with the Governmental subsidies available for factories and power plants 

which are using biomass as a fuel. Provided the increased current and future interest in 

industrial projects using wood bio-fuel, it eventually will lead to an increasing demand for 

such fuels and this may threaten further the availability of locally processed wood bio-fuel for 

domestic purposes.     

Collective, from the interviews and the questionnaires data, it can be concluded that 

the wood bio-fuel seems to be an option accompanied with many issues. Any assessments on 

the viability of the wood bio-fuel and the contemporary burning systems should be done 

individually. This research does not deny the positive aspects of wood bio-fuel in comparison 

to other sources, but it highlights the challenges which may appear in its further usage. 

Walker (2009) reported that in 2008-2009 Fife sold only wood burning stoves, but no interest 

was shown in the pellet powered systems probably due to the huge price difference. Stoves 

(approximately £1000) are almost ten times cheaper than the pellet burning systems. A big 

drawback for pellets powered systems is the reliance on small amount of electricity to power 

the pump, which is distributing the hot water to the radiators. In remote and isolated areas, 

during extreme winter conditions, an eventual electricity breakdown can switch off the 
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system. The owner of the wood pellets system mentioned that winter electricity breakdowns 

in his residential area in Fife are not unusual events. Furthermore, he reported that two years 

ago the electricity supply was interrupted for three days during one of the colder months. It is 

strongly suggested that a backup has to be in place for such unpredicted cases.  On the other 

hand, pellet burning systems are more efficient, require less maintenance, less storage space 

and can function automatically. From an environmental point of view, they are better placed 

than stoves. Pellets powered heating systems can use waste material – sawdust. Additionally, 

if the humidity is in the required norms the fuel burns more efficiently without releasing 

considerable level of ash and smoke in the atmosphere.  

From a global sustainability point of view the competing policies of eradication fuel 

poverty and the mitigation of climate change can be seen as an example of the tension 

between meeting the needs of current without compromising the ability of the future 

generation. Fuel poverty is a social problem of the current generation that is affecting millions 

of people. However, climate change requires appropriate immediate actions in order to 

prevent tremendous changes in the ecosystem, carbonization, salinity of the ocean, 

biodiversity and food supply. Giving any priority to one of them is difficult to justify. Hills 

(2012) in his report commissioned by Department of Energy and Climate Change (DECC) has 

seen fuel poverty as a barrier to climate change policies. However, the opposite claim can also 

be true – climate change policies and the promotion of renewable energy can be a problem for 

tackling fuel poverty.  

It seems that the current policies in tackling fuel poverty are not very efficient. As this 

phenomenon is multifaceted - its depth and variety of conditions in which it appears - 

providing short term financial support will lead to short term solutions. The initiatives for 

replacing heating systems or investing in insulation improvement require participation from 

the affected households. However, given the fact that fuel poor householders are having 

additional health or social problems, it is most likely that they would not benefit from small 

scale assistance.   
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Chapter 6 Conclusion and Recommendations 

 

This chapter intends to conclude the project in reaffirming the findings and propose 

recommendations which can provoke further scientific investigations. The suggested practical 

recommendation in terms of a self-sufficient scheme might be useful tool for future policy 

formulations, local or national strategies and intentional assets for funding bodies. 

By the way of conclusion, the fuel poverty is an intricate issue defined by unstable 

factors such as fuel prices, household incomes and poor housing stock, and requires an 

alternative approach to it. Its adverse effect leads to health related problems, increased level 

of mortality and low quality of life. The policy in place is characterized with a big objective: 

eradication of fuel poverty by 2016, however, it is described as low effective. Moreover, in 

keeping the status quo it is most likely to have a large number of fuel poor households and 

high risk for others, which are closer to the threshold of that type of poverty. It is obvious that 

a top down approach with limited budget is going to fail in the long term, because it does not 

provide a holistic assessment. Further promotion and enhancement of people‟s participation 

on community and householders level should be stimulated.  

The fuel poverty issue was addressed in relation to wood as a sustainable source of 

energy in Fife, Scotland. Although, wood fuel seems very positive and viable option in 

theory, the conducted research suggested that hurdles such as cost of the wood burning 

system, cost of installation, unavailability of fuels and lack of local expertise, people‟s 

attitude and some technical requirements make this idea not very plausible. The large number 

of problems are posing huge impediment to wood bio-fuel as a solution for fuel poor 

households.  

Recommendations 

 

1. Fuel poverty should be tackled individually with an independent assessment of the 

household income, property insulation status and energy efficiency of the heating system. The 

test should review the householder‟s daily attitudes towards the heating. Step by step 

measures and deadlines should be set. Reassessment of the improvement is required in order 

to demonstrate the effectiveness of the action taken.  
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2. The policies dealing with the issue of fuel poverty should be a long term strategy 

with possibilities for corrections and updating. Only in this way, the result can be expected to 

be long lasting and stimulating.  

3. The gap between the availability of woodlands (raw material for harvesting) and the 

availability of processed wood bio-fuels needs to be filled. The market self-regulation, driven 

by supply and demand, is lacking capacity. Either the forest owners are not interested in 

harvesting wood for bio-fuel, due to economic reasons, or there is not enough demand to 

increase the price. 

Key players: householders, voluntary and community organizations and local/national 

authorities. 

Practical suggestion and further research 

 

Having conducted the current research, it is apparent that the local council has to play 

an important role in the process of community empowerment and sustainability. In the case of 

fuel poverty and wood bio-fuel, it can introduce a self-sufficient scheme. One of the reasons 

to suggest such an initiative is the leading role of Fife Council in the area of waste 

management, recycling and bins organization (Clark, 2011). The scheme will work in few 

stages. The first stage will be to gather raw wood material and wood waste from households, 

public and private woodlands. The second stage is concerned with the wood processing in 

specially designed mobile hubs. In fact, the construction and the maintenance of the hubs can 

create jobs.  The last stage will focus on redistribution back to the households under the form 

of wood bio-fuel. Currently, the local council is selling the gathered wood waste to an energy 

provider. The proposed scheme will secure a long term availability of locally harvested wood 

bio-fuel for a reasonable price. It will create a few working places and might assist in 

community involvement and enhanced participation among residents. The initial cost of the 

machinery and the setting up of the hubs can be funded through grants. Further cost-benefit 

analysis has to be provided in order to examine the economic, social and environment benefits 

of the scheme. The functionality and future success of this novelty may serve as a case study 

for other communities which are trying to combat fuel poverty.   

In conclusion, the communicated message of the thesis should contribute to the wider 

aspect of the future scientific debate on the fuel poverty and energy for domestic purposes. It 

is in accordance with the open concept of sustainability and potentially will assist in wider 
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policy formulation and effective implementation. Ultimately, the intended epistemological 

support for rural and remote householders will contribute to the social and geographic balance 

within the examined area.   
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