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Abstract 

 

Globally, around 3 billion people rely on biomass fuels (wood, charcoal, coal, dung, grass, 

shrubs, crop waste) to cook and heat their homes on inefficient stoves and open fires (WHO, 

2016a). This issue is most prominent within Sub-Saharan Africa. This has significant 

impacts on health, deforestation and climate mitigation and ultimately development. These 

inefficient cooking practices have received major recognition around the world and led to 

initiatives to combat the use of biomass, with the most notable being the introduction of 

improved cookstoves (ICS). Despite the introduction and awareness of ICS, adoption 

remains extremely low. This dissertation uses quantitative and qualitative methods to 

examine the barriers to adoption of ICS in the country of Malawi, providing robust statistical 

analysis with high quality qualitative understanding. The barriers considered are divided into 

three subsections: spatial, socioeconomic and sociocultural. The energy ladder as a model 

for understanding fuel use and consequently ICS adoption is considered and evaluated 

throughout this dissertation. Ultimately, the results of this study attempt to provide insight 

into a range of barriers and highlight that one barrier cannot be considered in isolation. 

Ultimately, the conclusions of this dissertation call on a greater involvement of all those 

involved in ICS production and dissemination to work at a smaller scale with communities 

and at a household level – which will be a key driver of ICS adoption in the future. 
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1. Introduction 
 

1.1 The Household Air Pollution (HAP) Problem 

Globally, around 3 billion people rely on biomass fuels (wood, charcoal, coal, dung, grass, 

shrubs, and crop waste) to cook and heat their homes on inefficient stoves and open fires 

(WHO, 2016a). This issue is most poignant in Sub-Saharan Africa (Map 1)  where 82% of 

its population (around 700 million) are dependent on these fuels, and this number is 

projected to increase to 900 million by 2030 (The World Bank, 2012). These traditional 

biomass-reliant open fires which households cook on can produce high levels of indoor air 

pollution, containing a number of pollutants including fine particles and carbon monoxide, 

that can be extremely damaging to individuals exposed (Clark et al., 2013). The impacts of 

this are mainly felt in women and children, representing 60% of all premature deaths 

attributed to household air pollution (Bruce et al., 2000; WHO, 2016). This is due to the fact 

that women perform cooking in the societies most at risk (low income countries) 

(Clougherty, 2010). This issue has been recognised as a global crisis and is seen as the 

single most important environmental risk factor worldwide, resulting in 4.3 million premature 

deaths each year (WHO, 2016a). Additionally, there is increased risk of injuries and burns 

that come from using unregulated and poorly designed open fires and traditional stoves 

(Gallagher, Beard, Clifford, & Craig Watson, 2016). These issues are a major concern in 

Malawi, with 90% of its population dependant on biomass, and a significant reliance on 

open fires and inefficient stoves (Maeve, 2015). 

 

1.2 Current Attempts to Deal with HAP 

The scale of the issue of household air pollution has been recognised by the United Nations 

in its Sustainable Development Goals, with the goal of achieving “universal access to 

affordable, reliable, sustainable and modern energy for all” by 2030 (United Nations, 2017: 

p. 34). However, current progress towards this goal is significantly lagging. With a current 

annual percentage point increase of people gaining access to clean cooking fuels and 

technology of 0.046 globally, this is far behind the 2.66 increase required to achieve the 

goal by 2030 (United Nations, 2017). The increasing urgency and importance of this issue, 

has prompted an increase in research and the development of technology into ways of 

tackling the problem, and one of these has been through the introduction of improved 

cookstoves (ICS). Research has suggested that these ICS technologies can nearly 

eliminate the products of incomplete combustion, which are causing the significant impacts 
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on the health of biomass dependant households (Venkataraman, Sagar, Habib, Lam, & 

Smith, 2010). At the forefront of the efforts for the promotion of these cleaner cooking 

solutions is The Global Alliance for Clean Cookstoves (GACC). GACC was launched in 

2010 by former U.S Secretary of State Hilary Clinton, with the 10 year goal of fostering 

clean cookstoves and fuels in 100 million households by 2020 (GACC, n.d). 

Map 1: Location of Sub-Saharan Africa within Africa 
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1.3 Justification 

There have been some successful ICS initiatives, the most notable being that of the Kenya 

Ceramic Jiko (KCJ), which reduced the money urban dwellers spent on fuel (Kammen, 

1995). However, this has not been consistent and widespread, with the same success 

failing to be replicated in rural areas, and Southern Africa (GACC, n.d; Ray, et al. 2014). 

There is therefore a growing need to examine the barriers that are facing ICS initiatives in 

penetrating households on a large scale. These barriers then need to be considered, 

particularly during the stove design process, which is currently not happening (Ray et al., 

2014). Therefore, if the issue of HAP is going to be tackled, a greater insight into smaller 

scale, country specific barriers is needed to examine why these ICS initiatives are having 

limited success, which is what this dissertation aims to address. 

1.4 Background to Malawi 

This dissertation focuses on the barriers to transitioning to cleaner fuels and adoption of 

ICS in Malawi, due to its situation as one of the most vulnerable countries to the impacts of 

unsustainable and inefficient cooking practices. Malawi is a Southern African nation with an 

estimated population of 18 million in 2016, with a predominantly rural population with 

widespread poverty (Table 1). 

Table 1: Malawi Key Information (WHO, 2016; WHO, n.d.) 

 

In Malawi, lower respiratory infections are the second biggest cause of death under 

HIV/AIDs, according to WHO’s most recent 2012 findings (WHO, 2015), and regional 

climate change is becoming an increasingly prominent issue (Ahmed, Diffenbaugh, & 

Hertel, 2009; Fullerton et al., 2009). Malawi is of particular importance when considering 

Per Capita Gross Domestic Income (GDI) (US $) 320 

Urban Population 16% 

Rural Population 84% 

Poverty headcount ratio at $1.90 a day (2011 PPP) (% of population) 71% 

Total Forest Change 1990-2005 (%) 

 

-12.68% 
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this, as it has extremely high rates of deforestation, which pose the possibility of fuel scarcity 

in the near future. This is accompanied by restrictions on charcoal production which are 

likely to further compound fuel scarcity in the future (Smith et al., 2017), with disparities in 

access already occurring (Sedano et al., 2016). The issue of biomass use is made even 

more important when considering that access and use of biomass is a significant proportion 

of the populations income, particularly the rural poor (Kamanga et a., 2009; Bandyopadhyay 

et al.,2011).  

Map 2: Districts within Malawi 
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1.5 Aims and Objectives 

 

 Aim  

• To gain greater insight into the barriers associated with fuel use and ICS adoption in 

Malawi. 

 

Objectives  

• To investigate the spatial patterns of fuel choice and ICS adoption 

• To investigate the influence of socioeconomic status, including education, on fuel 

choice and ICS adoption 

• To investigate how sociocultural factors, including user perspective, influence fuel 

choice and ICS adoption 
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2. Literature Review 

 

2.1 The Energy Ladder 

The energy ladder is a model that has traditionally been used by researchers as a way to 

explain changing patterns of energy use in households in developing countries. It assumes 

that household income and socioeconomic status are the most important factors in 

determining fuel choice and cooking technologies (Hosier and Dowd, 1987; Hosier and 

Kipondya, 1993; Barnes et al. 2005). According to this model, a household at the bottom of 

the ladder relies on the most polluting and least efficient fuels. As a household gains 

socioeconomic status, it ascends the energy ladder, switching to cleaner and more efficient 

fuels. There are three stages of fuel choice. The first, and lowest stage, is households that 

depend solely on biomass (energy predominantly from firewood and animal wastes). The 

next level is the intermediate stage, and according to this, households in this stage have 

switched to more efficient fuels, such as charcoal, kerosene and coal – but these fuels still 

have notable emissions. In the final and most advanced stage, households move to 

dependence on the cleanest forms of energy (i.e. Liquid Petroleum Gas (LPG), electricity 

or biofuels) (Figure 1) (Schlag & Zuzarte, 2008). Studies such as those done by Reddy and 

Reddy (1994) and Smith et al. (1994), have provided supporting evidence towards the 

energy ladder, suggesting that socioeconomic status is a driver for a switch from biomass 

to more efficient fuels. Additionally, Barnes et al. (2015) have highlighted the strength of the 

model in capturing the strong income dependence of fuel choice, finding a strong normality 

of modern fuel consumption. 
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2.2 Critique of the Energy Ladder 

While, as highlighted, the energy ladder has traditionally been used as a model for 

explaining changes in fuel use by research, and has received some support, this support 

for the model has not been universal. Studies by Arnold et al. (2006) and Cooke et al. (2008) 

have questioned the foundations of the model, noting that many of the estimated income 

elasticities of demand for fuel wood are insignificant, very low or even positive. This has 

therefore suggested that the energy ladder as a model provides little understanding to fuel 

use at all. Van der Kroon et al. (2013) having examined fuel switching behaviour, have 

labelled the energy ladder as a ‘myth’, that they argue has not been proven empirically. 

Much of the foundations of this model are based on dated findings and theories proposed 

Advanced Fuels 

LPG 

Electricity 

Biofuels 

Transition Fuels 

Charcoal 

Kerosene 

Coal 

Primitive Fuels 

Firewood 

Agricultural waste 

Animal waste 

Advanced Fuels 

LPG 

Electricity 

Biofuels 

 

 

 

Primitive Fuels 

Firewood 

Agricultural waste 

Animal waste 

Energy Stack 

 

Energy Ladder 

Transition 

Fuels 

Charcoal 

Kerosene 

Coal 

Figure 1: The energy ladder and energy stack models, adapted from Schlag and Zuzarte (2008) 
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in the 80s and 90s, and others have criticised it as simplistic and imperfect. While this is the 

case, most research does not completely disregard the energy ladders foundations, but 

instead questions some elements and assumptions the model is based on. 

One of the most notable criticisms of the energy ladder as a framework has been that there 

is a clear lack of empirical evidence to support its claims.  One study in Maun, Botswana 

highlighted that while the model may apply to a national scale, this did not reflect ongoing 

energy use patterns at smaller scales. Hiemstra-van der Horst and Hovorka (2008) argued 

that this was primarily because the model fails to account for active decision making and 

other outside factors such as fuel prices. One of the most notable critiques of the model 

which has received significant attention from researchers is that it assumes as households 

transition up the ladder, they switch entirely to a different fuel, and simultaneously abandon 

the inferior fuel. This is an element of the model which has been disputed by a number of 

researchers who have found that wood continues to be a dominant fuel source across all 

income levels (Hosier and Kipondya, 1993; Bhagavan and Giriappa, 1995; Brouwer, Ario 

and Falcão, 2004; Peng et al., 2010). Additionally, it assumes that fuels are automatically 

available for all households that transition up the socio-economic ladder, however this is 

not always the case, as can be seen in Malawi with its low levels of electricity access 

(Zalengera et al., 2014). There is also a disregard for other factors which households may 

choose to spend their money on, rather than changing fuels, such as education and 

plumbing (Murphy, 2001). Alongside this, there is further empirical evidence that some low 

income households use more advanced and efficient fuels, which provides further doubt 

over the foundations of the energy ladder (Davis, 1998; Campbell et al., 2003; Brouwer et 

al., 2004). 

 

2.3 Fuel and Stove ‘Stacking’ 

Empirical  evidence (Masera et al., 2000) has led to a recognition that households frequently 

‘stack’ (use multiple/a range of) different fuels to meet their energy needs (Figure 1). These 

are a reflection of a number of factors, including the type of food being cooked, seasonality 

and fuel cost (Masera et al., 2000; Ruiz-Mercado & Masera, 2015; Treiber, Grimsby, & 

Aune, 2015; van der Kroon et al., 2013). This stacking has influenced and extended to stove 

use, with households choosing not to switch directly from fires to improved cook stoves 

even when they have access (Ruiz-Mercado & Masera, 2015).  
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2.4 ICS, Poverty and Development 

Bruce et al. (2000) suggests that poverty is one of the main barriers of ICS uptake. However, 

Fatona et al (2013) proposess that these unsafe and unsustainable energy practices can 

themselves have wider socioeconomic impacts, which can contribute to creating a cycle of 

poverty. This consequently limits the potential for a country’s development, therefore 

making it an inherintly geographical issue. The consequences of these energy practices 

have social, economic and cultural implications which can have a severe impact on human 

capabilities, and can limit access to wider opportunities and production of capital – 

particulalry for women (including lack of time, poor health and decision making) (Bloomfield, 

2014; Mahat, 2004; Ramani et al., 2000; Shailaja, 2000). Mahat (2004: p.9) argues that ICS 

technologies have the “potential to increase social and economic opportunities at the local 

level and help in improving people's livelihood”. These technologies can contribute to 

creating a sustainable energy system, thereby leading to sustainable livelihoods and 

sustainable development (Mahat, 2004). Livelihood improvements are experienced by 

those using ICS, with a number of researchers finding that the economic benefits can help 

lift households out of poverty, through increasing efficiency and saving fuel, and also 

through the generation of income oppurtunities (García-Frapolli et al., 2010; Hanbar & 

Karve, 2002). This is alongside the potential of ICS to generate commercial success, which 

has led to poverty reduction for individuals involved in the production of ICS, and led to 

substantial livelihood changes such as improved health, diet, housing and education. It has 

been concluded that ultimately ICS can “activate new development pathways” (Simon, 

2010: p. 2027), which highlights the importance in understanding why there is a barrier for 

households in adopting these technologies. 

 

2.5 Education as a Barrier to ICS Adoption 

While the energy ladder does not directly consider education in its account of fuel 

transitions, research has highlighted the importance of education in its contribution toward 

socio-economic status and influencing fuel and stove uptake. Lack of information and 

knowledge regarding what improved technologies and energy sources are available, and 

the benefits of switching to these, has been found to be a serious barrier to adoption in 

developing countries (World Bank, 2003; Schlag & Zuzarte, 2008). Studies have suggested 

that poor levels of education may be a barrier to improved fuels and stove adoption, due to 

the fact that without education opportunity costs of biomass collection remain low, and 

collecting biomass for fuel is a more economically efficient use of their time than working 

for little and paying for fuels (Barnes et al., 2004; Peng et al., 2010). 
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2.6 Stove Development  

The general trends which have been seen in international development and the role of 

NGO’s (Bebbington, 2004), have been mirrored in the energy aid sector. The first ICS were 

developed by experts with the assumption that increased fuel efficiency would automatically 

result in increased uptake (Sesan, 2011). However, the role of women’s socio-cultural and 

technical knowledge, and user preference, was ignored and deemed irrelevant by experts, 

resulting in limited adoption by households (Crewe, 1997).This misjudgement as a result of 

the top down implementation of stove approaches, reflected the broader development 

assumptions at the time, which was that outsider, expert knowledge, was superior than that 

of the local people (Chambers, 1983). While increased attempts to incorporate local 

contexts were made, success was not widespread. Following these interventions were 

more commercially orientated initiatives, which resulted in the production of stoves which 

were unaffordable for the target populations (Jewitt and Raman, 2017; Simon, 2010; Sesan, 

2011). These techno-focused stoves are still currently being promoted (Sesan, 2011), which 

characterises the most recent interventions that have been criticised for their lack of 

consideration of key user requirements and functionality (Ray et al., 2014; Akintan et al., 

2018). Additionally,  it has been highlighted that there is still a lack of consideration of ways 

in which cooking and fuel use is locally and culturally embedded (Ray et al., 2014; Ruiz-

Mercado, Masera, Zamora, & Smith, 2011). This is alongside the fact that many of the stove 

programmes fail to acknowledge the spatiality of uptake, highlighting that the main factors 

impacting fuel and stove usage vary significantly at a community and household level, 

meaning a one stove fits all solution is likely to be unsuccessful in its adoption (Pine et al., 

2011; Zamora, 2011). This has been supported in recent studies such as that by 

Wiedinmyer et al. (2017) who found significant urban and rural variations in fuel and 

consequently ICS use, citing fuel availability and the ability to purchase fuel as a major 

driver of fuel and cooking changes. 

 

2.7 Gap in the Literature  

There has been a significant amount of academic literature which examines the barriers 

facing the uptake of ICS (Bhattarai and Risal, 2009; Sesan, 2011; Rehfuess et al., 2014), 

with notable achievements by the Barriers project at the University of Nottingham (Ray et 

al., 2014). However as Watson et al. (2012: p.2) points out, there is currently a “highly 

uneven spread of coverage and a significant lack of high quality research” which has a 

focus on financial barriers and few technologies, in a small number of developing countries. 

Furthermore, while much of the evidence on these barriers is relatively convincing, there is 

a lack of research with a focus on overcoming these barriers, and the research that has 
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been done focuses on very specific issues (Watson et al., 2012). Alongside this, Ray et al. 

(2011: p.4) highlight that there has been “little empirical work further investigating the socio-

cultural issues that impact the uptake of ICS”. These are issues which this dissertation will 

address. Of the current research on barriers of ICS adoption, there are few that consider 

the range of barriers and their associated importance, instead focusing on one area that 

presents a barrier to adoption. Therefore, the aims of this dissertation take on a significantly 

wider scope of barriers than much of the research that is currently published. 

 

2.8 Originality 

A review of research has concluded that the quantitative literature on adoption of ICS is 

“narrow, thin, and scattered” (Lewis & Pattanayak, 2012). While this quantitative review did 

identify factors relevant to ICS adoption, this type of research has been critiqued. The lack 

of explanation behind cooking choices, and its neglect of household views of stoves (which 

quantitative data such as this provides), limits its potential for results to be scaled up, or be 

meaningful and effective in targeting communities (Stannistreet et al., 2014). This 

dissertation intends to overcome such issues and finds its originality in its combination of 

both quantitative and qualitative data, to identify meaningful trends and consider the 

importance of the theoretical groundings of fuel and stove use, but to also go beyond this 

to provide explanations and an in-depth perspective from a cultural, social and user 

preference perspective. This dissertation is therefore attempting to respond to the 

conclusions of Stanistreet et al., (2014) who highlights the potential scope and benefits that 

a mixed methods approach can have. It intends to fill the gap which exists due to the lack 

of current research that takes such an approach, particularly at the individual country level. 
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3. Methodology 

 

3.1 Data Collection and Processing 

3.1.1 Demographic and Health Survey Data 

This dissertation has utilised secondary data to form the basis of its findings and analysis. 

Quantitative data was obtained from the Demographic Health Survey (DHS) and 12 days 

of analysis was conducted. The DHS is a nationally representative household survey which 

is conducted every five years. The survey collects data on a number of areas in population, 

health and nutrition to monitor countries development. This type of data was chosen due to 

the fact that the DHS has high response rates, national coverage, standardised collection 

procedures and highly, specifically trained interviewers (Corsi et al., 2012). A request for 

approval was sent to the DHS, requesting datasets at the household level for all years 

available. After receiving approval for access, the datasets were downloaded as a .SAV file 

for use in SPSS. 

After downloading the DHS survey files, sample weights were constructed and applied to 

each dataset. This was done to ensure that the sample is representative of the entire 

population. This is due to the fact that in DHS surveys, areas can be selected with unequal 

probability to account for smaller areas where statistics are needed. A new weight variable 

was calculated on SPSS by dividing the DHS ‘Household Sample Weight’ variable by 

10,000,00. This variable was then applied to the data, and the process was replicated for 

every DHS dataset included within the analysis. 

3.1.2 Barriers Household Data 

Qualitative data was obtained from research carried out by Lilongwe University of 

Agriculture and Natural Resources in collaboration with the University of Nottingham. As 

part of this study, semi-structured questionnaires and surveys (Appendix 1) were 

administered to respondents located in Southern and Central regions of Malawi in October 

2015 (Map 3). This was analysed over 4 days. In total, 30 households responded to the 

questionnaire, which were equally split across urban and rural areas. Interviews were 

conducted within household villages and/or homes which would enable a more comfortable 

atmosphere, encouraging more natural responses (Hämäläinen & M., Rautio, 2013). This 

therefore allowed more accurate data to be obtained in exploration of households 

behaviours, attitudes and opinions towards ICS (Longhurst, 2016), which is something the 

DHS does not offer when used in isolation. Data was received and opened in excel as 

spreadsheet format.  
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Map 3: Barriers Project districts in Malawi 
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3.1.3 Elite Interview 

A 1-hour elite interview was conducted with an PhD student who has previously and is 

currently conducting research on fuel use and ICS uptake in Sub-Saharan Africa, with 

specific expertise in Nigeria. The interview was semi-structured in order to maintain a 

structure to keep the interview on track and relevant but also to allow the submission of 

natural responses and enable the exploration of the interviewee’s emotions, opinions and 

behaviours (Longhurst, 2016). This interview was conducted to add further detail and 

explanation to outcomes from the quantitative and qualitative analysis. The interviewee was 

given a pseudonym of Anthony. 

3.1.4 Maps 

All maps in this project were produced using ArcMap and the ArcGIS 10.3 software 

packaging. The main maps for analysis were produced using DHS data, after gaining 

approval for GPS statistics collected in relation to DHS sample clusters. Sources used 

within maps are included in Table 2.  The most common fuel used in a cluster was used to 

represent fuel type. Clusters were colour coded by fuel type. Maps were used for analysis 

to allow visual representation and enable comparison with forest cover. 

Table 2: Sources of Data Used in Creation of Maps Including Specific Uses 

 

Source Use 

DIVA-GIS – available at  http://www.diva-

gis.org/gdata 

Downloaded as a shapefile to provide 

administrative boundaries (districts) in 

Malawi. 

GPS Data from DHS Downloaded as a shapefile, overlaid, with 

district layer. 

DHS Cooking Fuel Data  Extracted from SPSS into excel, then 

converted into GIS compatible table using 

ArcMap conversion tool. Cooking fuel data 

linked with GPS data using cluster number 

id as common variable.  

Land Cover Data (Food and Agriculture 

Organization of the United Nations, 2015) 

Overlaid on separate boundary layer 

(DIVA-GIS) to create separate graphical 

output (See Appendix 2). 
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3.2 Data Analysis 

 

3.2.1 Graphical, Tabular and Map Outputs 

The DHS data was analysed using SPSS to produce descriptive statistics which included 

percentages, ranges, averages and cross tabulations which were presented in table format. 

These outputs were then exported and input into Excel for production of higher quality 

graphs. Data examining direct relationships between ICS and other variables was analysed 

using the 2010 DHS data due to the question not being present on the 2015/16. All analysis 

was carried out using the most recent data available from the DHS. All maps were analysed 

visually. Charcoal is excluded from biomass categories in graphs and is included as an 

individual fuel due to its high usage compared to other fuels. 

3.2.2 Wealth Index 

The DHS ‘Wealth Index’ variable is a measure used by DHS to represent the wealth of a 

household. This is calculated by the DHS based on data from other variables, related to a 

household’s ownership of selected assets. Due to the fact that the DHS’s wealth index 

calculations included fuel use as an indicator of wealth, this meant that this variable was 

not suitable to use for analysis when examining wealth and fuel use. In order to produce an 

appropriate measure of wealth, a new wealth index was constructed. In order to do this, the 

DHS wealth index was deconstructed. Only the suitable variables (see Appendix 3) were 

selected, while choosing to exclude unsuitable variables (such as fuel use). These variables 

were then recoded into dichotomous variables (representing either yes/no, improved/not 

improved). This index was constructed following the procedure outlined by Filmer and 

Pritchett (2001), through conducting principle component analysis (PCA). This statistical 

procedure works by extracting statistically independent linear combinations of the variables 

that capture the most amount of information common to all variables in the analysis. The 

resulting index that can be produced has been proven to provide robust and internally 

coherent results when carried out using Indian data to measure poverty (Filmer & Pritchett, 

2001). The output variable produced by the PCA was then ranked into quintiles (1-5 

representing poorer to richer) and the new wealth index variable was created. This was then 

used in analysis of 2015/16 dataset as a measure of wealth. PCA is the same statistical 

technique used by the DHS to produce wealth index and was also preferable to the DHS 

index as more up to date and revised classifications of ‘improved’ water and sanitation could 

be used when defining variables (World Health Organization and United Nations Children’s 

Fund, 2017). 
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3.2.3 Chi-square test for independence 

A chi-square test for independence was conducted to examine the relationship between 

variables listed in Table 3, producing 4 different outputs for analysis (each relationship was 

also presented graphically).This non-parametric statistical test was chosen due to the 

categorical nature of the variables selected, and its ability to determine whether the null 

hypothesis (that the two variables are independent from one another) can be accepted or 

rejected (Gravetter & Wallnau, 2016). The output of Cramer’s V from this statistical test was 

used to measure effect size of this relationship as proposed by Cohen (1988), with 

interpretation of effect size in reference to Gravetter and Wallnau (2016) (see Appendix 4). 

The chi-square statistic was selected due to the richness of detail within its results and its 

robustness in terms of distribution of the data (McHugh, 2013). 

Table 3: Variables Selected for Chi-Square Test for Independence 

 Stove Use (2010 DHS) Fuel Use (2015/16 DHS) 

Urban/Rural x x 

Wealth Index x x 

Education x x 

3.2.4 Logistic Regression 

Logistic regression was performed to examine the impact of socioeconomic status 

(inclusive of education) on uptake of ICS. This statistical test was selected due to its 

flexibility, and ability of the models parameters to provide the foundation for meaningful 

estimates of impact (Hosmer et al., 2013). In order to meet the required assumptions, the 

variable “Food cooked on open fire or stove” was recoded into a dichotomous variable 

where 0 represented ‘food cooked on an open fire’ and 1 ‘food cooked on stove’ (with or 

without chimney). ‘Wealth Index’ (categorical variable) was selected from DHS data to 

represent socio-economic status and ‘Highest Educational Attainment’ (categorical) was 

selected to represent level of education within the model. 

3.2.5 Analysis of Barriers and Interview Data  

The Barriers data was analysed using the inductive thematic analysis procedure outlined 

by Hayes (2000) which is a “method of identifying, analysing and reporting patterns (or 

themes) within data” (Braun & Clarke, 2006 p.6) (see Appendix 5). This was used due to its 

high degree of flexibility and its ability to highlight similarities and differences across 

datasets (Braun & Clarke, 2006). While the barriers data was already in excel format, the 

interview was transcribed, and this allowed for all qualitative data to be read, and meaningful 
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categories which were appropriate to the nature of the research and the findings of the DHS 

data, were identified. Units of text and responses were then grouped together into relevant 

categories. 

 

3.3 Limitations 

The primary limitation with the DHS data is that there is a lack of questions that directly deal 

with the issue of ICS uptake and usage. The 2010 dataset is the only dataset which contains 

a question asking about what type of stove is used for cooking meaning that analysis could 

only be done on this data for ICS use, and results are likely to have changed during this 

time gap. An additional consideration of the barriers data is that due to the fact that it has 

been collected, transcribed and processed by another individual which can lead to a lack of 

understanding which can inhibit the study (Boslaugh, 2007), however, in an attempt to 

overcome this, communication was made with the researcher who collected the data in 

order to gain a much better understanding of the data collection process. 
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4. Spatial Barriers of Fuel Use and ICS Adoption 
 

4.1  Patterns of Fuel Use in Malawi 

 

 

Figure 2: Breakdown of fuel use in Malawi 2000-2016 (% of population) 

 

Biomass, inclusive of charcoal, has clearly remained the dominant fuel in Malawi over the 

past 15/16 years (Figure 2), with the percentage use of biomass never dropping below 96% 

during this time. Biomass in the form of wood/straw/shrubs/grass (the lowest/ least efficient 

fuels on the energy ladder) accounts for the majority of fuel used for cooking within the 

country, never dropping below 80% over the period. Overall, biomass use (excluding 

charcoal), has decreased as a fuel for cooking over the period. However, this has emerged 

alongside a growth in the use of charcoal. While this is a transitional fuel according to the 

energy ladder (Schlag & Zuzarte, 2008), it is still not the ideal fuel for a population. The use 

of cleaner fuels such as electricity remain extremely low. This highlights the significant 

dependence on biomass within Malawi and suggests that there appears to be clear barriers 

in the transition to cleaner fuels. However, this pattern is not universal across the whole 

country and there are significant variations in use of fuels, and also in ICS when considering 

use at a smaller scale.  
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4.2. Urban and Rural Fuel Use 

 

Fuel use patterns in Malawi appear to differ significantly depending on whether a household 

is situated in an urban or a rural area. A chi squared test for independence indicated a 

significant association between whether a household is located in an urban or rural area 

and the type of fuel they choose to use, x2 (1, n=26,359) = 11433.221, p=0.00, Cramer’s V 

= 0.659). This also indicates a large effect size. This can be seen when examining the 

breakdown of urban/rural fuel use (Figure 3). Within urban areas, there appears to be a 

much wider variety of fuels used by households, with charcoal being the dominant fuel 

followed by biomass and then electricity. This may reflect the fact that in urban areas it is 

harder to access freely obtainable biomass and therefore people switch to charcoal which 

they are able to purchase (relatively cheaply). This provides support for Wiedinmyer et al.’s 

(2017) findings on urban and rural variation, identifying that fuel availability and the ability 

to purchase fuel, are major drivers of fuel and cooking changes within areas. This pattern 

of fuel use in urban areas is extremely different to that in rural areas, where the 

overwhelmingly dominant fuel used for cooking by households is biomass (wood being 

dominant), with 93% of households still relying on biomass as their cooking fuel. 

Considering 84% of the population in Malawi live in rural areas (The World Bank, 2016), 

this highlights that improved fuels appear not to be reaching the majority of households in 

12%

64%

23%

1%

Urban

Electricity

Charcoal

Biomass

Other/No food
cooked in house

7%

93%

Rural

Electricity

Charcoal

Biomass

Other/No food
cooked in house

Figure 3: Patterns of fuel use within urban and rural areas in Malawi (DHS 2015/16). ‘Other’ and ‘No food 
cooked in house’ responses grouped for graphical display purposes. 
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Malawi. Therefore, it appears that the geographical location of a household can act as a 

significant barrier to uptake of improved fuels. 

 

4.3 Urban and Rural ICS Uptake 

A chi squared test for independence indicated a significant association between whether a 

household is located in an urban or rural area and whether they use an ICS x2 (1, n=24,347) 

= p<0.05 and a Cramer’s V value of 0.58. This indicates another large effect size. Wthin 

Malawi, open stove use appears to be concentrated in urban areas with 97% of rural 

households still using open fires for cooking (Figure 4). This is compared to 53.1% of 

households in urban areas using open stoves. This highlights a significant disparity between 

ICS uptake in rural and urban areas. Reliance of rural households on biomass as a fuel for 

cooking appears to be linked with the low uptakes of ICS, however as Figures 4 and Table 

4 show, there does not appear to be a direct link between adopting a more efficient fuel and 

adopting an ICS. This is particularly apparent in urban areas, where in 2010 37% of urban 

households were relying on biomass as a cooking fuel, yet 46.7% were still using open fires. 

This suggests that fuel changes may be linked ICS adoption, however, transitioning to 

cleaner fuels does not equate to a transition to ICS. 

 

 

Table 4: Breakdown of Percentage Fuel Use by Type of Area in Malawi 2010 

 Electricity Charcoal Biomass Other/No food 

cooked in 

house 

Urban 9.2 52.8 37.4 0.6 

Rural 0 4 96 0 
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4.4 Access to More Efficient Fuels 

What is clearly apparent within Malawi is that there is a significant lack of use of electricity 

in both urban and rural areas. In urban areas around 12% of households used electricity for 

their cooking needs, while this was less than 1% for those living in rural areas. What 

emerged from the barriers data was these low levels of electricity use were not a result of 

choice, and in fact for many, electricity was their aspirational fuel choice. For most,  

however, electricity is not available, with only 11.9% of households in Malawi having access 

to electricity (The World Bank, 2014). Rural areas are most restricted in their access to 

electricity (International Monetary Fund, 2017), which is significant due to the fact that 84% 

of the population live in rural areas (The World Bank, 2016), meaning that a huge proportion 

of the population do not have the option to use electricity as a cooking fuel. This was 

reflected in the DHS data which showed that 48.7% of urban households surveyed had 

access to electricity compared to 3.9% of rural dwellers. However, even with the low levels 

of access, electricity demand is still greater than capacity. This has led to load shedding, 

which results in an extremely poor and unreliable supply (Zalengera et al., 2014). This 

means that households often cannot switch completely to electricity as a fuel (of those that 

do have access) and those who don’t cannot access ICS that depend on this as a fuel. As 

46.7%
53.1%

0.2%

Urban
Open fire

Open stove

Closed stove
with chimney

97%

2.8%

0.2%

Rural
Open fire

Open stove

Closed stove
with chimney

Figure 4: Patterns of stove use within urban and rural areas in Malawi (DHS 2010) 
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a result, they may instead choose to wait to invest in an ICS and fuel that is their aspirational 

choice.  

According to the energy ladder, the next fuel up from full reliance on biomass, is charcoal, 

which a number of households in Malawi have switched to (particularly urban). However, 

what emerged from the barriers survey was that there were major issues arising from 

access and use of charcoal as a fuel. The main issues with charcoal which households 

highlighted was that due to government policy effectively making all charcoal production 

illegal (Smith et al., 2017), charcoal as a fuel has become much more scarce, more 

expensive, and volatile to demand and seasonal changes. Of the charcoal production that 

there is, this tends to be focused in urban areas, as distance and access to the urban 

markets is a key driver for charcoal production in Malawi (Sedano et al., 2016). Therefore, 

those households who rely on charcoal for cooking cannot always obtain it and may be 

forced to switch back to biomass or continue to use a range of fuels. This would support 

Masera’s (2000) conclusions that fuel stacking is a common occurrence within households. 

Ultimately, with an increasing difficulty and financial strain of purchasing charcoal, 

accompanied by poor electricity access, this makes switching to cleaner fuels much more 

difficult and presents a significant barrier for many.  
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4.5 Land Cover and Fuel Use 

Map 4 highlights that a greater number of households appear to use more efficient fuels in 

the south of Malawi. Of the household clusters that use these fuels, there appear to be two 

areas within Malawi that a number of clusters depend on electricity as their fuel for cooking. 

These are located around the two biggest cities in Malawi – Lilongwe and Blantyre, 

supporting previous findings that the location of a household in a rural area may be a barrier 

to adoption. In the southern region, there is also an increased number of clusters which rely 

on charcoal as the dominant cooking fuel, more so than anywhere else in the country. It is 

also this same region that has the least vegetation (Map 5) and consequently where 

households have the most limited access to biomass. The concentration of charcoal 

clusters in the south suggests that charcoal use does not appear to be associated with 

proximity to forest. This supports the conclusions that distance and access to urban markets 

is a key driver for charcoal production in Malawi (Sedano et al., 2016). This means that for 

some households in rural areas, there is limited access to charcoal, and therefore this 

presents a significant barrier to transitioning to cleaner fuels because there is little 

alternative. However, what is apparent from Maps 4 and 5 is that biomass use is still 

extremely common in locations that have less vegetation and forest cover, which suggests 

that proximity to forests and biomass materials may not be a barrier to transitioning to fuels 

Those in the regions and areas that are less vegetated continue to use biomass, which 

suggests that most households purchase these fuels than collect them freely. This idea was 

supported by Anthony who commented that “unlike in other places in literature where they 

are saying rural areas get biomass free of charge… I don’t see that”. This may explain why 

biomass use is high throughout even regions with low forest cover because if they are 

purchasing biomass, distance is less of an issue for households as they are not collecting 

it.  

This presents a challenge to conclusions which emerged from the barriers data. Households 

often said that their main fuel is biomass because it is free and can be accessed easily. 

Therefore, while low proximity to forest cover is not a factor which deters households from 

using biomass, high proximity is a factor which may encourage households to use it. For 

some households, it is because of this freely obtainable fuel that they would stick to the 

traditional three stone fires. However, for some households charcoal was the preferred fuel 

as it was most available within their community. This highlights that community specific 

factors may be a significant barrier for households in Malawi using ICS, due to the neglect 

of local circumstances (such as the most available fuel) in stove design and promotion (Pine 

et al., 2011; Zamora, 2011).  
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5. Socioeconomic Status and Education as Barriers to Fuel 

Use and ICS Adoption 
 

5.1 Wealth and Fuel Use 

In order to directly examine the claims of the energy ladder which would suggest that the 

failure to transition to modern fuels and technologies in Malawi is a result of poor 

socioeconomic status, wealth index score was examined against both fuel use and 

cookstove uptake. A chi squared test for independence indicated a significant association 

between wealth index and fuel use, x2 (2, n=26,282) = 10724.537, p<0.05, Cramer’s V = 

0.452), with a large effect. 

 

 

Biomass remains the dominant fuel choice across all levels of wealth in Malawi (Figure 5), 

which clearly presents a challenge to the energy ladder. Therefore, switching of fuels as 

socioeconomic status increases does not occur as the model would suggest. Charcoal 
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Figure 5: Impact of wealth index on fuel use of households in Malawi 2015/16.  Other Category 
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appears to be the second most abundant fuel across all wealth categories making up 

between 8-10% between wealth index’s 1-4. The biggest change occurs between wealth 

indexes 4 and 5, where households using biomass as a source of fuel decreases 

significantly from 87% to 49%. This dramatic change when households reach wealth index 

5 is reflected by the residuals of the index (Table 5), with index 5 having the largest residual 

numbers which indicates the most significant variation from what a random model would 

expect to see. However, it is important to note that the barriers data revealed that 

households used multiple fuels for cooking, and even when the most efficient fuels were 

available, wood and charcoal were still used as the primary cooking fuel, highlighting this is 

not a simple relationship. 

 

Table 5: Output from Chi-squared Test for Independence (Fuel) - showing adjusted residuals for wealth index 
and type of cooking fuel (Adjusted residuals highlight which categories have the largest difference between 
expected and observed count) 

 

 

 Wealth index  

1 2 3 4 5 

Type of 

cooking 

fuel 

Electricity Count 0 0 2 2 553 

Expected 

Count 

120.3 115.1 108.5 105.1 107.9 

Adjusted 

Residual 

-12.5 -12.2 -11.5 -11.3 48.2 

Charcoal Count 8 143 361 843 2779 

Expected 

Count 

892.6 854.4 805.5 780.3 801.1 

Adjusted 

Residual 

-36.4 -29.8 -19.0 2.7 84.8 

Biomass Count 5667 5289 4758 4116 1761 

Expected 

Count 

4662.1 4462.5 4207.0 4075.5 4184.0 

Adjusted 

Residual 

39.3 32.9 22.4 1.7 -98.7 
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5.2 Wealth and ICS Use  

A chi squared test for independence indicated a significant association between wealth 

index and ICS use, x2 (1, n=24,346) = 7130.142, p<0.05, Cramer’s V = 0.541), with a strong 

effect.  Further investigation into this relationship reveals patterns similar to that of fuel use, 

when examining stove usage data from 2010.  

 

Open fires are the dominant device used for cooking, for households across all wealth 

categories (Figure 6). In the two lowest wealth indexes, almost 100% of households use 

open fires, with less than 1% using stoves (open or closed). It is between wealth indexes 4-

5 that the biggest changes in the percentage of households using stoves occurs. This is 

reflected by the largest residuals in wealth index 5 for both open fire and stove use (Table 

6), indicating that the most significant difference appears to have occurred here. The usage 

of closed ICS remains extremely low across all indexes. However, the DHS does not ask 

whether households use multiple fuels, and the barriers survey data found that most of the 
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households that had and used ICS also used traditional three stone fires regularly – some 

even doing so on a daily basis. This supports the research which argues that stove stacking 

is occurring in households (Masera et al., 2000; Ruiz-Mercado & Masera, 2015). Therefore, 

while lack of wealth appears to be a barrier to ICS adoption, this alone does not explain the 

patterns of stove and fuel use. This was further supported by Anthony who noted that 

“households that have improved income tend to construct ventilated kitchens with the belief 

that it reduces smoke”, instead of investing in an ICS. This is particularly significant due to 

the fact that ICS are cheaper than the cost for constructing these. Therefore, this highlights 

the complexity of wealth and ICS use, and directly challenges the idea that lack of wealth 

is a barrier to ICS adoption, as it appears even when households have the income, they 

may not choose to invest this in ICS technology. This ultimately suggests that while poverty 

may be a significant barrier, it may not be the main barrier to adoption that Bruce et al (2001) 

suggest. 

Table 6: Output from Chi-Squared Test for Independence (ICS) - showing adjusted residuals for wealth index 
and ICS use. Adjusted residuals highlight which categories have the largest difference between expected and 
observed count. 

 

These results clearly highlight that a relationship between wealth and both fuel and stove 

usage does exist, however this relationship is not as simple as the energy ladder proposes. 

This data shows a trend which suggests that a delayed energy transition may be taking 

place in Malawi, and when a household reaches the highest levels of wealth in society, it is 

then when they decide to switch to more efficient fuels. It may be that fuel and the issue of 

HAP is seen as a less important issue to spend money on. This was supported by the 

barriers household data which revealed that households would choose to spend excess 

income primarily on survival and basic needs which included buying enough food, water, 

clothing and also in investing in education. This is not surprising when considering that 

 Wealth index 

1 2 3 4 5 

ICS 

Use 

Open Fire Count 5237 5097 4782 4290 2347 

Adjusted 

Residual 

27.5 26.3 22.8 .7 -

82.3 

Open/Closed 

Stove 

Count 15 29 79 496 1974 

Adjusted 

Residual 

-

27.5 

-

26.3 

-

22.8 

-.7 82.3 
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50.7% of Malawians live below the poverty line, and 25% of its population living in extreme 

poverty (International Monetary Fund, 2017). Anthony noted that “people that were less 

educated were thinking that for them, they need to train their children to become educated 

so that in the future they will now buy improved cookstoves for them”. This highlights the 

complexity of the relationship between wealth and ICS. By prioritising other investments 

such as their children’s education, families could further improve their socioeconomic 

status, and this would enable ICS use. 

 

5.3 Prioritisation of Other Assets over ICS 

 

 

There also appears to be a prioritisation of non-essential assets over ICS in Malawi (Figure 

7). While only 10.1% of households have a stove of any kind, there is a much higher 
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ownership of other assets. The only asset that was present in a lower number of households 

is a refrigerator. This seems to reflect a lack of prioritisation of cooking facilities within 

households. The two most abundant assets owned are radios and mobile phones. These 

findings were also very similar to those of the barriers survey, where households have 

chosen to invest in other technologies such as radios and televisions as opposed to ICS. 

Anthony identified why this might be the case, and its explicit link to income. Anthony 

proposed that as a household’s income increases, their list of needs also did. Households 

“did not prioritise improved cookstoves, they would prioritise buying of shoes, training of 

children” and that ultimately “cookstoves come at the bottom of household needs”. This 

goes a significant way to explaining why these trends have been observed and why ICS 

have not been adopted. This presents support to the work of and (Murphy, 2001) who 

suggested that a barrier to fuels and ICS uptake could be due to the fact that other 

household priorities may be perceived to be more pressing, such as investing in education 

and plumbing. This also emphasises the lack of importance placed on ICS in society. 
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5.4 Education and Fuel Use 

 

Figure 8: Impact of education on fuel use of households in Malawi 2015/16. Biomass includes wood, 
agricultural crop, straw, shrubs and grass. Response “no food cooked in house” excluded from graph. 

 

A chi squared test for independence indicated a significant association (with a large effect) 

between education and ICS stove use, x2 (3, n= 26110) = 8429.011, p<0.05, Cramer’s V = 

0.402).  Use of biomass as a cooking fuel declines as households become more educated 

(Figure 8), with the most dramatic decline appearing when people reach secondary and 

higher education. Charcoal appears to be the fuel which begins to replace biomass as 

households become more educated, and increases gradually to become the dominant fuel 

type, eventually replacing biomass for households that had a higher education. It is not until 

secondary education that households begin to use electricity, however electricity use is still 

very low until reaching higher education, where electricity becomes more dominant than 

biomass. This suggests that the low levels of education in Malawi could be a barrier for the 

transition to cleaner fuels. This fits in with findings by Barnes et al. (2004) and Peng et al. 

(2010), and can be explained by the fact that opportunity costs for poorly educated 

households remain low. Consequently, it is more efficient to spend time collecting fuels such 
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as biomass, which can be obtained freely/more cheaply, than to spend the time working 

and buying fuels. This additionally further supports the claims by World Bank (2003) and 

Schlag and Zuzarte (2008), that education is a significant barrier to the transition to new 

and more efficient fuels. It may therefore be that opportunity costs are more important than 

the actual wealth of a household. This is supported by Anthony, concluding that households 

prefer to prioritise education for their children “so that in the future, they will now buy 

improved cookstoves for them”. 

 

5.5 Education and ICS Use  

A chi squared test for independence indicated a significant association (with a medium 

effect) between education and ICS stove use, x2 (1, n= 24250) = 2737.995, p<0.05, 

Cramer’s V = 0.336).  This is a weaker relationship than wealth index and stove use, 

however, analysis of the transition of no education to higher and wealth index 1-5 appear 

to be similar, with increasing education related to transitioning from open fires to stoves 
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Figure 9: Relationship between education and ICS use in Malawi (2010). Food not cooked in house excluded 
from analysis. 
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(Figure 9). At secondary level education, open fires continue to remain the dominant type 

of cooking device, and even at higher education level, households still rely on open fires for 

cooking more than any other device. This suggests that low levels of education may have 

an impact on stove use but may not actually be a barrier to ICS adoption, as even at the 

highest levels of education, a significant percentage of households still relied on open fires 

for cooking. Additionally, a theme which emerged from the barriers survey was that ICS 

were favourable compared to traditional three stone fires as they cooked food faster. This 

again may be preferable to higher educated households because opportunity costs of 

biomass collection and time cooking increase (Barnes et al., 2004; Peng et al., 2010). 

Therefore, it is more efficient to invest in technologies which make cooking quicker and 

easier. 

 

5.6 Socioeconomic Status and ICS Use 

Logistic regression was performed on SPSS to determine and assess the impact that wealth 

and education combined (to represent an enhanced measure of socioeconomic status) 

would have on likelihood of a household to adopt and improved cookstove. The full model 

was statistically significant x2 (7, n= 24825) = 6170.75 p<0.01, indicating that the model was 

able to distinguish between households who did or did not have an ICS. The model as a 

whole explained between 22.5% (Cox and Snell R square) and 45.6% (Nagelkerke R 

squared) of variance in open fires and ICS as cooking devices, and correctly identified 

90.2% of the cases. Both variables made a statistically significant contribution to the model. 

These variables combined are used in this analysis to represent socio-economic status. 

This therefore highlights that socio-economic status cannot fully account for the low rates 

of adoption of ICS. Low socioeconomic status appears to be a barrier to ICS adoption to an 

extent, however, there are other factors which are clearly acting as barriers to adoption. 
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6. Sociocultural Barriers and User Perspective as Barriers to 

Adoption 
 

6.1 Lack of Awareness of Benefits of ICS and Cleaner Fuels 

One of the outcomes that emerged from the barriers survey is that for many households’ 

stove and fuel choice is based on the practicality of the stove and fuel, and the end use. 

When asked about aspirational fuel choices and characteristics which were appealing about 

particular cook stoves, improvement in health as a direct benefit was only mentioned by 

one participant. Reference to “less smoke”, “cleaner” and “producing less CO2” were given 

as benefits, however in total only 11 participants gave any of these reasons relating to the 

health benefits of particular fuels. This highlights a significant lack of either awareness 

and/or understanding to the impacts of HAP and the potential health benefits of ICS and 

may explain the findings in previous chapters which have found significantly low adoption, 

even when households gain socioeconomic status. The most common reasons for 

aspirational fuel choices were the fuels ability to cook food quickly, ease of use (particularly 

in terms of electricity) and also the cost of the fuel. Anthony presented an explanation that 

this was not necessarily a lack of awareness of the benefits of ICS but that “they need to 

get to the community level and bring out people that are trusted in the community” to show 

the actual benefits and convince households of them, as there is a lack of trust and belief 

over the benefits of ICS. This highlights that while households may be aware of the benefits, 

being told or educated about these benefits is not enough – they need to see them and be 

convinced. 

 

6.2 User Specific Flaws of ICS 

Households clearly identified that there appeared to be a number of design flaws which 

have significant impacts for the user and may be a reason as to why certain households do 

not choose to adopt ICS. The most common comment about what households didn’t like 

about ICS was that often the materials of the stoves (both around the stove and the handles) 

were not suitable for use. One participant noted that this was particularly a problem due to 

the fact that the ICS mostly needs to be used by older people within the household, 

therefore heavier cookstoves were unsuitable and made cooking tasks harder. Another 

factor which was noted by households was that their ICS were not durable. This is a 

significant issue, due to the fact that, as highlighted, many households have a number of 

other household priorities which they have to consider when deciding where they should 

invest their money (Murphy, 2001). Therefore, if an ICS are not durable then this is likely to 
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put households off. This may also be an explanation as to why only 6 households with ICS 

used these to fully replace their traditional cookstoves. A final factor which also appeared 

to be an issue among those that used ICS was the fact that some noted that they were 

unstable and there were fears of it causing accidents. This consequently highlights that 

efforts in stove development to incorporate user preference are clearly not effective, and 

there are still fundamental issues with stove design which is ultimately acting as a barrier to 

adoption. This therefore supports researchers such as Ray et al. (2014) and Akintan et al. 

(2018) that highlight the fact that ICS often lack key elements of functionality and usabil ity 

which end users require. This suggests that for households to be more likely to adopt ICS 

engineers need to work with local communities and the individuals in charge of cooking in 

a household to develop ICS that are perceived as safe, usable, long lasting and ultimately 

an attractive investment. 

 

6.3 Aspirational Stove Choice 

The most common features of a cookstove which households felt was most important is 

listed in Table 7. The most common feature which households wanted their aspirational ICS 

to have is a high fuel efficiency, clearly highlighting the explicit link between ICS and the 

use of fuels. This clearly relates to the uneven distribution and uncertainty of suitable fuels 

across the country as discussed in Chapter 4. Additionally, for those that collect biomass, 

there are a number of dangers associated with collection (Table 8) which makes fuel 

efficiency even more important. Strength, durability and portability were also identified as 

characteristics of households ideal ICS. While these were the most common characteristics 

of an ideal ICS, there were some much more user specific attributes that were highlighted. 

One of these was the ability of the ICS to cook for multiple people, having proper handles 

and the ability to keep pots from getting dirty. These are characteristics of ICS that have not 

currently been met, and therefore the lack of suitable ICS which satisfy a community is a 

key barrier to adoption. This suggests that the technological focus of current ICS (Sesan, 

2011), is not successful in meeting the needs of users and ultimately, ease of use and 

practicality appear to be key features of households ideal ICS. 
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Table 7: Most Commonly Cited Attributes of Aspirational Cookstove 

1 Fuel Efficient 

2 Strong and Durable 

3 Portable 

4 Easy to Use  

5 Low cost and fuel locally available 

 

Table 8: Dangers Associated with Biomass Collection 

1 Distance too far 

2 Encounter snakes and other dangerous animals 

3 Theft of firewood 

4 Accidents – particularly when cutting down branches and trees 

 

6.4 Resistance to Change 

A result of the study found that resistance to change for some households was a barrier to 

ICS adoption, however, this did not appear to be a universal barrier to ICS. Most of the 

households believed that people were not resistant to change, acknowledging that the world 

is changing, and people will use stoves and fuels which are most helpful and economical. 

However, 6 of the households did report that they felt people were resistant to changing 

fuels and to ICS. Reasons behind this resistance were due to a fear of the technology of an 

ICS and the worry of being able to maintain it. Additionally, as Anthony highlighted some 

women have become used to the practice of fuel collection and traditional cooking practices 

due to the fact it has become a part of their lives and offers a way to socialise, the fear of 

losing this opportunity is a factor which limits the extent to which they are willing to adopt 

cleaner fuels and ICS. Another household pointed out that people have become very used 

to free things (such as freely collected biomass) and that the resistance to ICS and fuels 

comes when they have to pay for it. This is likely to particularly be the case for those 

households living closer to rural areas where fuel is more readily available, whereas for 

households in urban areas, if they have to pay for fuel anyway, an ICS or fuel transition may 

be more appealing. For some, the decision to not adopt an ICS was not necessarily due to 

resistance to change, but rather that people have become used to and are satisfied with 
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their current way of doing things and so feel no need to change their fuel/stove use or their 

behaviours. In other instances, it may not be a resistance to change, but it may be that if a 

community have not adopted a newer fuel or an ICS, if one household were to do this they 

may be seen as out of place. This is arguably one of the reasons that ICS introduction has 

not automatically led to the expected uptake (Sesan, 2011). 

 

6.5 Gender 

Gender is another factor which appears to be a barrier to ICS adoption and transition to 

cleaner fuels. 7 of the households in the barriers survey agreed that cooking was women’s 

work, with 18 of the households feeling that it was unacceptable for a woman to make 

household decisions without consulting her husband or other family members. This 

highlights the still very prevalent gender disparities within Malawi and may be why less 

households adopt ICS because of the fact that women’s work within the households is 

devalued and they are seen as inferior (Shailaja, 2000). This perception of women was 

further confirmed by the fact that a number of the households felt that it was unacceptable 

for the primary cook to make household decisions about stoves without consulting her 

husband or another family member. This highlights that there is still a significant level of 

gender inequality and hierarchy within households, and this is likely to present a barrier to 

households adopting ICS. This is because men remain the primary household decision 

makers despite women often being responsible for fuel collection and cooking activities 

within the household, and therefore men don’t experience and may not acknowledge the 

dangers and negatives of cooking on open fires and firewood collection, and the ways in 

which ICS can significantly improve quality of life for the primary cook. Anthony noted that 

men would listen to the opinions and demands of their wife in terms of cooking practices 

however ultimately “the man has absolute control over household finances”. It may be that 

if women’s position in society was changed, and women were given access to increased 

education and opportunities, their value as an economically active member of the household 

would be recognised and therefore they as the primary cook can make decisions to adopt 

ICS and have greater control over finances. 
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7. Conclusion 
 

In conclusion, the energy ladder provides an extremely limited framework for which fuel 

use, and consequently ICS use can be understood. Many of the model’s critical foundations 

are too simplistic and not observed on the ground, at a household level. The model fails to 

acknowledge so many elements which are characteristic of everyday life. 

Spatial barriers: 

There are clearly significant barriers to the transition to efficient fuels and ICS adoption for 

households that live in Malawi, however, the specific barriers vary by region, by district and 

ultimately by village. There is a significant gap between uptake in urban and rural areas, 

and this is because of many factors including fuel scarcity and volatility of pricing, access 

to free biomass in the form of forests and also fuel providers. Free access to biomass is a 

significant barrier, however it appears more likely that it is the lack of opportunities for 

transitioning to cleaner fuels, such as charcoal and electricity, particularly in rural areas, 

that is limiting adoption. 

Socioeconomic barriers: 

There is clearly a statistically significant association between wealth index and education 

on both ICS adoption and transitioning to cleaner fuels. The majority of households in 

Malawi appear to remain reliant on biomass, only until reaching the categories of highest 

wealth and highest education, representing highest socioeconomic status. However, this is 

only very few households, and it appears that households of a lower socioeconomic status 

are reliant on biomass and three stone fires. This is largely because of the high levels of 

poverty in Malawi and the many other needs of a household which are ultimately prioritised 

over ICS when households consider how to spend their income. Ultimately, therefore 

socioeconomic status does present a barrier to ICS adoption and transitioning to cleaner 

fuels, but as statistical tests showed, this only counts for part of the low levels of adoption 

seen today. 

Sociocultural barriers: 

Ultimately, much of the low levels of adoption of ICS is down to sociocultural barriers, and 

these are arguably even more significant than socioeconomic status. There appears to be 

a significant lack of understanding in regard to ICS. Households appear to be aware of the 

benefits, however, they struggle to believe these if an engagement at the household level 

does not take place. Households need to see and understand the benefits in order to justify 
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adopting an ICS, which is something that is not happening at present. Additionally, the lack 

of cultural awareness in ICS design and production is a significant and arguably one of the 

most important barriers. At present, ICS are not suitable and not actually seen as ‘improved’ 

by households because ultimately, they are not appropriate in their design and suitable for 

the end user. 

It is therefore not an individual barrier that can explain the low rates of adoption of ICS and 

the failure of households to follow the energy ladder and transition to cleaner fuels, but it is 

the combination of barriers including socioeconomic status, location of household and the 

failure of ICS to meet the needs and demands of the user. Ultimately, there is a need to 

engage with local communities before ICS will be successful, as even barriers such as 

poverty are not simplistic and cannot be generalised. This needs to be done throughout the 

whole process, from design to use. In order for ICS initiatives to be successful, household 

adoption needs to be achieved, particularly at the rural scale. However, in order for this to 

be achieved, communities need to be listened to, alongside an engagement at the 

governmental level, in attempting to make availability of cleaner fuels more reliable, and 

ultimately more available.   
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Appendix 
 

Appendix 1 – Example of Barriers Interview Questions – Introduction and 

one section of interview 

 

Barriers: Household Questionnaire 

May 2015 

• Thank the participant for agreeing to be interviewed.  We understand that 
their time is important.  The interview should last about 1 hour in total. 

• Introduce yourself, the general study, and your role in the study. 

• Explain the information sheet and consent procedure, and that we would like 
to record the discussion.  This discussion is confidential. We will not be 
presenting people’s names beside what they say; we just want to get a range 
of ideas from everyone. 

 

 

Introduction 

Begin by explaining that we are planning to do some one-to-one interviews about 

how households engage with energy and improved cookstoves (ICS). This is part of 

a study looking at the barriers to the introduction and uptake of ICS in East and 

Southern Africa. To start off we would like to find out what cooking technology 

households use and why.  We are keen to hear peoples’ views on why they choose 

a particular stove. 

The purpose of these interviews is to help give us a better understanding of all the 

barriers to the uptake of ICS and what, if anything, can be done to change this.  

 

Remind the participants that there are no ‘right’ or ‘wrong’ answers and we 

are keen to learn from them today and hear all their ideas.  We are not here 

to judge! 

 

Fieldworker Name: ___________________________________ 

 

Date of Interview: ___________________________________ 

 

Interview Code: ___________________________________ 

    (E.g. Rural_HH_1_Zambia) 
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Section D: Barriers 

NOTE TO INTERVIEWER: Now we have more of an idea about current fuel and 

stove habits, we would like to understand what potential barriers households face 

when adopting new technologies and changing their behaviour. 

 

Market Barriers 

 

D1. Access and availability of stoves. 

What is the 

closest distance 

you can buy/ 

acquire an ICS?(1) 

Where is the 

nearest location 

you can buy/ 

acquire an ICS?(2) 

What types of ICS 

are available in 

your area(3) 

How did you hear 

about these ICS 

types(4) 

    

    

    

    

Key 

(1)1= less than 1km; 2= 1-2km; 3=2.5-5km; 4= 5km+; 5= other (specify); 6= don’t know 

(2)1= local village; 2= local shop; 3= local town; 4= major urban centre; 5= other (specify); 

6= don’t know 

(3) free text, allow interviewee to list stoves available (capture materials, fuel and 

availability) 

(4) 1= Direct marketing; 2= TV/ Radio advertising; 3= See in friends’/ neighbours’ 

kitchens; 4= word of mouth; 5= other (specify) 

 

 

D2. If your household has previously purchased an ICS, did you receive any after sales 

support? 

1= Yes 2= No            

  

 

D3. If yes, please explain what support you received, and was it helpful?  
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_______________________________________________________________________

_______________________________________________________________________

____________________________ 

_______________________________________________________________________

_______________________________________________________________________

____________________________ 

 

D4. If no, is there any support you would have liked to receive?  

 

_______________________________________________________________________

_______________________________________________________________________

____________________________ 

 

D5. Do you or any of your family members generate income from cookstoves (their use or 

within their supply chain)? 

1= Yes 2= No            

  

D6. If yes, what do you/ they do? 

1= Producer of cookstove 2= distributor/ retailor of cookstove 3= sell food made on 

cookstove 

4= Other Specify_____________________________    

    

 

D7. What do you think would encourage more people to buy ICS? 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________________ 
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Finance Barriers 

 

D8. What are the four most important financial priorities for your household? 

1. 

2. 

3. 

4. 

 

D9. Do you or any members of your household have a bank account? 

1= Yes 2= No            

  

If yes, please explain 

_______________________________________________________________________

_______________________________________________________________________

____________________________ 

 

D10. Do you or any members of your household have access to other financial 

mechanisms such as mobile banking or savings cooperatives? 

1= Yes 2= No            

  

If yes, please explain: 

_______________________________________________________________________

_______________________________________________________________________

____________________________ 

 

 

D11. Do you have access to micro-finance facilities? 

Note to interviewer: Give examples of in-country institutions such as M-Kopa etc. 
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1= Yes 2= No            

  

D12. If yes, what do you use these facilities for? 

_______________________________________________________________________

_______________________________________________________________________

____________________________ 

 

D13. Would you use micro-finance to buy a cookstove and/or fuels? 

1= Yes 2= No            

  

 

Please explain; 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

__________________________________________ 

 

Technology Barriers 

 

D14. What other types of technology do you have in your household? 

Items Yes /no 

Electricity  

TV  

Radio  

Mobile phone  

Non-mobile telephone  

Computer  

Watch  

Electric fans / room heater  
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Water filter  

Pressure cooker  

Hot plate  

Fridge  

Bicycle  

Motorcycle  

Two wheeler moped / scooter  

Car  

Other (specify)  

Other (specify)  

 

 

D15. What sanitation facilities do you use? 

Type Yes 

/no 

Shared or 

private facility* 

 

How many 

people use this 

facility? 

Flush toilet    

Flush piped sewer 

system 

   

Flush septic tank    

Flush/ pour flush pit 

latrine 

   

Ventilated pit latrine    

Pit latrine with slab    

Composting toilet    

Pit latrine without slab    

Bucket    

Hanging toilet/ latrine    

No facility/ bush field    
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*Key: S= Shared; P= Private 

 

 

D16. Do you agree or disagree with the following statements? 

Note to interviewer: The following statements are meant to be informal and light hearted. 

The understanding and interpretation of these statements relies on the rapport/ 

relationship between the interviewer and the interviewee.  

 

Modern technology would make my life easier. 

Note to interviewer: you can use examples such as mobile phones, internet, TVs, 

electricity etc. 

1= Strongly Agree; 2= Agree; 3= Neutral; 4= Disagree; 5= Strongly Disagree   

  

Modern technology can bring me happiness. 

1= Strongly Agree; 2= Agree; 3= Neutral; 4= Disagree; 5= Strongly Disagree   

  

I would rather own a mobile phone than an Improved Cookstove (use local name of stove) 

1= Strongly Agree; 2= Agree; 3= Neutral; 4= Disagree; 5= Strongly Disagree   

  

I am reluctant to change how I live my life. 

1= Strongly Agree; 2= Agree; 3= Neutral; 4= Disagree; 5= Strongly Disagree   

  

A simple life is a better life. 

1= Strongly Agree; 2= Agree; 3= Neutral; 4= Disagree; 5= Strongly Disagree   

  

My community has changed a lot in the last ten years.  

1= Strongly Agree; 2= Agree; 3= Neutral; 4= Disagree; 5= Strongly Disagree    

 

Social- Cultural Barriers 

Gender  

 

D17. How important do you think it is for women to be involved in decisions about 

choosing a cookstove to use in your household? 

1= Very Important; 2= Quite Important; 3= slightly important; 4= Not important at all;  
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5= No opinion           

  

  

D18. How far do you agree with the following statements?  

Note to interviewer: Similar to D16, these statements are meant to light hearted and 

humorous. I think it is important to state that we are going to ask them some “funny” 

questions and are not with the intention of causing offense. It is important for you to feel 

comfortable with the interviewee and to have built a rapport throughout the duration of the 

interview. 

 

Cooking is women’s work 

1= Strongly Agree; 2= Agree; 3= Neutral; 4= Disagree; 5= Strongly Disagree   

 Comments: 

_______________________________________________________________________

_____________ 

 

It is acceptable for a man to mistreat his wife if she burns his food 

1= Strongly Agree; 2= Agree; 3= Neutral; 4= Disagree; 5= Strongly Disagree   

 Comments: 

_______________________________________________________________________

_____________ 

 

It is important for a prospective wife to have experience of cooking  

1= Strongly Agree; 2= Agree; 3= Neutral; 4= Disagree; 5= Strongly Disagree   

 Comments: 

_______________________________________________________________________

_____________ 

 

I will not/ let my son marry someone who is unable to cook 

1= Strongly Agree; 2= Agree; 3= Neutral; 4= Disagree; 5= Strongly Disagree   

 Comments: 

_______________________________________________________________________

_____________ 
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It doesn’t matter if girls do not complete their school education 

1= Strongly Agree; 2= Agree; 3= Neutral; 4= Disagree; 5= Strongly Disagree   

 Comments: 

_______________________________________________________________________

_____________ 

 

The primary cook can make decisions about stoves and cooking without consulting her 

husband/ other family members? 

1= Strongly Agree; 2= Agree; 3= Neutral; 4= Disagree; 5= Strongly Disagree   

 Comments: 

_______________________________________________________________________

_____________ 

 

Women can make household decisions without consulting her husband/ other family 

members 

1= Strongly Agree; 2= Agree; 3= Neutral; 4= Disagree; 5= Strongly Disagree   

 Comments: 

_______________________________________________________________________

_____________ 

 

Cultural Influences 

D19. Are there any customary cooking traditions that members of your community adhere 

to? 

1= Yes 2= No            

  

 

If yes, please explain; 

Try to capture cultural aspects such as ethnicity, and family dynamics 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_________________________________________ 
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_______________________________________________________________________

_____________ 

 

D20. How important is your current stove in helping you to maintain these traditions? 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

__________________________________________ 

 

 

D21. If someone owns an ICS, does it alter their status within a community? 

1= Yes 2= No             

 

Please explain; 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_________________________________________ 

 

D22. What top three technologies do you think alter your community’s perception of 

households’ status?  

1 = ___________________________________ 

2 =  ___________________________________ 

3 = ___________________________________ 

 

D23. Do you think people are resistant to changing their cooking habits and stoves? 

1= Yes 2= No            
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Please explain;  

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_________________________________________ 

 

D24. What do you think are the main things that will help people overcome this 

resistance? 

 

Please explain; 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_________________________________________ 
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Appendix 2 – Data Included in Forest Map  

Food and Agriculture Organization of the United Nations. (2015). Land cover of Malawi - 
Globcover Regional (GeoLayer). 
 

Closed (>40%) broadleaved deciduous forest; Closed (>40%) broadleaved evergreen or 

semi deciduous forest 

Closed to open (>15%) mixed broadleaved deciduous and need leaved evergreen forest 

Closed to open broadleaved evergreen or semi-deciduous forest 

Closed to open grassland or woody vegetation on regularly flooded or waterlogged soil - 

Fresh, brackish or saline water 

Closed to open herbaceous vegetation (or lichen and mosses); Mosaic forest or 

shrubland/grassland; Mosaic grassland/forest or shrubland 

Open (15-40%) broadleaved deciduous forest/woodland; Open (15-40%) leaved 

deciduous or evergreen forest 
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Appendix 3 – Variables Selected to Create Wealth Index 

Variable Wealthier = 1 Poorer = 0 

 

Other categories excluded from 

analysis// all less than 50. 

Source of 

drinking 

water 

Piped into dwelling 

Piped to yard/plot  

Piped to neighbour 

Public tap/standpipe 

Tube well or borehole 

Protected well  

Protected spring 

Bottled water 

Unprotected well 

Unprotected spring 

River/dam/lake/ponds/streams/ 

canal/irrigation channel 

Rainwater 

Tanker truck 

Cart with small tank 

Type of toilet 

facility 

Flush to piped sewer system 

Flush to septic tank 

Flush to pit latrine 

Flush to somewhere else 

Flush, don’t know where 

Ventilated Improved Pit latrine 

(VIP) 

Pit latrine with slab 

Composting toilets 

Pit latrine without slab/open pit 

No facility/bush/field 

Bucket toilet 

Hanging toilet/latrine 

 

Main Floor 

Material 

Wood planks 

Palm/bamboo 

Parquet or polished wood 

Earth/sand 

Dung 
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Vinyl or asphalt strips 

Ceramic tiles 

Cement 

Carpet 

Main Wall 

Material 

Cement 

Stone with lime/cement 

Bricks 

Cement blocks 

Covered adobe 

Wood planks/shingles 

Plywood 

Reused wood 

No walls 

Cane/palm/trunks 

Dirt 

Pole with mud 

Stone with mud 

Uncovered adobe 

Cardboard 

 

Main Roof 

Material 

Palm/bamboo 

Wood planks 

Metal 

Wood 

Calamine/cement fiber 

Ceramic tiles 

Cement 

Roofing shingles 

No roof 

Thatch/palm leaf 

Sod 

Rustic mat 

Cardboard 

Has bicycle 

 

Yes No 

Has 

electricity 

Yes No 
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Has radio Yes No 

Has 

television 

Yes No 

Has 

refrigerator 

Yes No 

Has 

car/truck 

Yes No 

Has mobile Yes No 

Has 

computer 

Yes No 

Has bank 

account 

Yes No 
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Appendix 4 – Table for Interpretation of Cramer’s V (Braun and Clarke, 2006) 

 

Df* = the smaller of 

either (number of 

rows -1) or (number 

of columns -1) 

Small Effect  Medium Effect Large Effect 

For df* = 1 0.10 0.30 0.50 

For df* = 2 0.07 0.21 0.35 

For df* = 3 0.06 0.17 0.29 
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Appendix 5 - Example of Interview Coding 

 

KEY: 

__ - Gender Inequalities 

__ - Policy 

__ - Cultural Influence (links to gender) 

__ - Stove stacking 

__ - Energy Ladder 

__ - Prioritisation of income 

S – Interviewer 

 

S: Did you find that the men in the households were in control of the decision 

making of the fuels and the cooking or were the women already influencing that? 

 

A: Yeah… the women were really, they have control over the type of fuel they use 

because most of them, not all of them but the majority of them have control over the type 

of fuel they use and type of cooking device even though men have control over finances… 

household finances. If women make requests for the type of fuel they use they are willing 

to provide, because they’ve seen that.. you know you know they’ve seen errrr the tax of 

firewood collection and other activities. In Africa there are a lot of issues because you 

have to take care of the house, you have to go to the farm, take care of the children and 

all that. So men that were willing and have seen it  and have appreciated it, the women 

really have a lot of work to do, they are open, they are willing to help. So on the side of 

gender policy, if the gender policy is taken on board it is really going to help. The gender 

policy will articulate that now you know this is the responsibility that is shared in the 

household and the woman usually takes the bulk of it, as cooking and providing meals for 

the family. Sometimes even when they are in paid employment they have to come back 

and give the money to the husband…you know even those that are working the culture 

has placed them in such a way that even when they are working and get money they don’t 

just remove it and buy anything they want to buy. They have to have absolute… the 

woman, the man has  absolute control over household finances. But the good thing is that 
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when the woman requests for the type of fuel and the type of cooking device she wants to 

use, the husband… men are willing to provide money 

 

 

S: Ah okay yes, so they have to get permission first 

 

A: Yeah, yeah! You know they have to you now, they are willing, because on the other 

hand some men are not willing to provide that, even if the woman is working and collects 

money and gives to the husband to keep and he works and brings money at home and he 

requests for the type of fuel he wants to use… they are not willing to provide… you 

know… so the ones that are willing to provide, enables, if the policies are willing to 

support that, but in household if a woman is working and earning money, please leave her 

to have control over her money and when she requests for a cooking device make sure 

you provide for the woman. Like in one of my findings, some said even if they have money 

that is not enough they are willing to go and get money in the form of a loan in order to 

purchase an improved cooking device and clean fuels for the wife because they have see 

that cooking with wood causes a lot  of problems for the family. As they’ve said in the past 

they’ve spent a lot of money in the hospital treating the wife and the children… so even if 

they have money, even if the wife don’t request for improved cookstoves he is going to 

buy and ask the wife to please use it… sooo.. you know so when I looked at the gender 

issue I said yes if that gender policy comes on board where the livelihood of women, 

because it has systematic areas: sustainable cooking, livelihood, access to good health, 

to education and all that so its just a document that is coming together to become a policy 

so when it when it provides that it gives them access to clean cooking, clean device, fuels, 

livelihood, employment, independence, you know on the financial independence and all 

that. 

 

S: Yes, okay 

 

A: Laugh 
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S: So, one of the things I’m looking at is income and socio-economic status as a 

barrier to adoption, did you examine income as an indicator of adoption of stoves 

and more efficient fuels? 

 

A: Yeah, yeah… what I find in my thesis is that as income increases it becomes generic to 

interpret. On the other hand households diversify to different fuels. They use, they don’t, 

they use improved cookstoves in combination with traditional stoves, where you were 

expecting that they should absolutely abandon traditional stoves, they keep their 

traditional stoves and expand to other fuels and traditional stoves. On the other hand, the 

household has its own priorities and needs, when income increases they abandon their 

needs, it becomes like, like.. – draws triangle – they have their needs but when income 

increases, their needs now, they abandon their original needs and begin to look at 

things… increase their priorities, their priorities begin to increase, household needs begin 

to increase as income increases. 

 

S: Yes 

 

A: Which in most cases they don’t take improved cookstoves along. Ordinarily the energy 

ladder says when income increases, households might use improved cookstoves and 

fuels, but here in my findings what I found that as income increases, households now 

diversified, including improved cookstoves  and did not prioritise improved cookstoves, 

they’d rather priorities buying of shoes,buying of you know training of children, with the 

belief that their children might buy improved cookstoves with time when they graduate out 

of school. 

 

S: So they want to invest in their education so they can buy… 

 

A: Yes, yes! So they can buy them improved cookstoves 

 

A: (Laugh) Can you imagine 
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S: (Laugh) Well I suppose its two things at once – you get educated and a 

cookstove! 

 

A: That is, that is what I found! Because when I look at the priorities and their needs I 

wrote them down… when I asked them to assume position of elevated income and list out 

their priorities, they didn’t mention, most of them didn’t mention what they initially were 

telling me what were there priorities. 
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