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Abstract 
 

Improved and efficient cooking is a popular solution in the international development 

community for its presence in multiple Sustainable Development Goals (SDGs). However, in the 

last forty years of cookstove research and dissemination programs, adoption and sustained use 

have failed to meet expectations in low- and middle-income countries. Among the known 

barriers that limit adoption is effective communication. Rarely are all stakeholders within a home 

purposefully engaged in activities meant to support initial cookstove uptake and long-term use.   

 Situated in rural Namibia, two studies were undertaken to examine household energy 

consumption patterns and the agentive capacity of youth in influencing energy-related behaviors 

and decisions within the home, and across communities. A stratified survey of two rural 

communities, and a series of surveys given to one thousand Namibian children who attended a 

weeklong Education for Sustainable Development (ESD) program, point to the importance of the 

inclusion of youth in energy development efforts. 

 Conducted in collaboration with the Namib Desert Environmental Education Trust 

(NaDEET) these studies examine how ESD-focused programming for youth changes their 

environmental- and energy-related knowledge and attitudes, and their ability to affect change 

within their own homes and communities. Findings indicate that the topics taught to youth at 

NaDEET not only increase the children’s awareness and sensitivity to environmental and energy-

related issues, but also those of their family members’. The transmission of knowledge and 

attitudes leads to positive changes community-wide. 

 Households that have a family member with prior experience with NaDEET’s 

programming are significantly more knowledgeable and receptive to sustainable energy topics, 
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including solar cooking, as compared to a control group. Further, these households also exhibit a 

higher degree of electric cookstove adoption, and are less committed to their open fires, than 

similar households. For homes unable to afford electricity, the evidence suggests that NaDEET’s 

influence shifts attitudes and increases knowledge related to sustainable energy, in the absence of 

a behavior change. ESD was found to be an effective tool for communicating about energy-

related topics to communities via youth education.  

 In addition to improved energy- and sustainability-related attitudes and knowledge, 

students exhibit a significant increase in preferences for cleaner cooking fuels (e.g., electricity, 

gas, solar) after spending a week at the camp. Youth from households that primarily rely on 

firewood for cooking demonstrate the largest increase. Further, preliminary findings from a six-

month follow-up study indicate that these gains hold, pointing to the long-term benefits of this 

educational experience. 

 Taken together, the results of the two studies indicate that youth-oriented ESD has the 

potential to shift energy attitudes and behaviors, generationally and at the community level. The 

explicit inclusion of youth as a stakeholder is a new area of energy development research and has 

broad implications for the ways in which sustainability-related education is incorporated into 

behavior change communication frameworks for efficient cookstove and energy development 

programs. 
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CHAPTER 1  

Introduction 

 
The United Nations Sustainable Development Goals (SDGs) address the most pressing global 

concerns by identifying a collection of seventeen specific aims, that if realized, would remake 

our planet into a more prosperous and verdant world by alleviating hunger, poverty, and 

inequality (United Nations, 2015a). The goals overlap each other, and thus development actors 

operate at the nexuses of goals, in an effort to exact maximum change on multiple fronts. 

Household cooking energy has long been a focus of international development work for its 

presence in several SDGs including Good Health and Well-Being, Gender Equality, Affordable 

and Clean Energy, and Climate Action among others. However, the transition to cleaner, or 

improved, fuels and cooking innovations, has presented seemingly more challenges than 

successful solutions.  

Like the interdisciplinary nature of the SDGs, so too is the improved cooking field. 

Academic researchers, entrepreneurs, non-governmental organizations (NGOs), funding 

agencies, and local governments each play a part in designing and distributing new cooking 

innovations to those who need it most. Four decades of research has been conducted to examine 

the efficiency of designs, the marketing and messaging to potential users and consumers, and the 

adoption and efficacy of these solutions. Yet, to date, few randomized, controlled studies of 

cookstove adoption report high uptake rates (Rosa et al., 2014). Commonly acknowledged 

barriers to adoption include household economics and affordability, and a mismatch of 

technology to user. However, when economic barriers are removed and the technology appears 

to be appropriate, adoption remains elusive (Romieu et al., 2009; Rosa et al., 2014; Troncoso et 

al., 2007), suggesting that the transition away from biomass is more complex than the acquisition 
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of a new stove, and pointing to the presence of other factors influencing human behaviors and 

decisions (Muneer, 2003; Ruiz-Mercado et al., 2011), a challenge that cannot be solved with 

technology alone. 

Since the first wave of cookstove dissemination programs in the 1970s, little has changed 

in terms of the objectives and methods of the cookstove research being done. The bulk of 

published cooking-related studies are tech-centric (Johnson et al., 2009; Mobarak et al., 2012; 

Rehfuess et al., 2014; Sovacool, 2014) with a narrow focus on lab-controlled efficiency and 

performance testing (Arnold et al., 2003; Eckholm, 1975; Thacker et al., 2014). Comparatively 

few studies focus on the human aspects of adoption and sustained use (Agarwal, 1983; Hessen et 

al., 2001; Pandey & Yadama, 1992), and when they do, typically present behaviors, traditions, 

and culture as obstacles rather than information to incorporate into design and strategy (Iessa et 

al., 2017). This is, to an extent, not surprising. Energy is a scientific concept, and one might 

expect technological solutions. However, the use of energy is comprehensive and cannot be 

entirely explained by science and engineering. Despite calls for broadening energy studies to 

more prominently include human dimensions of consumption (D’Agostino et al., 2011; Kempton 

& Schipper, 1944; Lutzenhiser, 1992; Pine et al., 2011; Rosa et al., 2014; Stern, 1992), few 

changes in methodology and perspective have resulted, and low adoption rates have persisted 

(Rosa et al., 2014). 

While the absence of widespread uptake in new cooking technology has been 

discouraging, it should not suggest that the work is not worth doing. Rather, it provides an 

opportunity to view the literature more broadly, looking for new ways forward that do not repeat 

misguided implementation strategies of the past. It is clear that if we want improved cooking 

interventions to succeed at scale, then we need to adopt broader perspectives that include the 
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human reasons that contribute to technical solution adoption successes and failures. This 

dissertation examines cookstove adoption from a generational perspective with a focus on 

communication and education alongside engineering design. 

Chapter 2 of this dissertation reviews the literature of the global use of solid fuels for 

residential energy needs, including a brief overview of the economic, health, and environmental 

concerns associated with indoor air pollution. The rest of the chapter is devoted to the challenges 

associated with adoption at scale of technical cooking solutions, as well as key findings. A 

discussion of behavior change theory and the use of behavior change communication techniques 

is presented to illustrate that technical innovation and purposeful communication are in fact two-

sides of the same problem. Gaps in the literature are discussed, particularly those related to 

broadening participation in communication efforts in order to improve engineering and 

development fieldwork methods and policy in the service of innovation adoption. This serves as 

the rationale for the objectives and research questions of this dissertation: How do children’s 

knowledge and attitudes about new cooking technologies, such as improved cookstoves and solar 

cookers, impact their parents’ knowledge, attitudes, and decisions to adopt these technologies? 

How does informal Education for Sustainable Development affect the development of children’s 

knowledge and attitudes about household energy and sustainability? 

Chapter 3 outlines the study carried out in two Hardap communities of central Namibia, 

including a brief overview of the country’s demographics and economy, and in particular the 

locations in which data collection was conducted. The research questions, methodology, 

findings, and a discussion of the results are presented. In Chapter 4, a survey of approximately 

1000 students in Namibia who, with their classes from school, attended Education for 
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Sustainable Development programming at a camp in the Namib Desert is discussed. Chapter 5 

synthesizes the two studies, identifies limitations of the research, and future work. 
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CHAPTER 2 

Review of the Literature 

2.1 The Global Use of Biomass as Cooking Fuel 

 
Across low- and middle-income countries (LMICs), 3.1 billion people cook and heat their homes 

by burning solid fuels such as firewood, charcoal, and crop and animal waste (International 

Energy Agency, 2018b; World Health Organization, 2016). Approximately 80% of rural 

communities in LMICs rely on biomass (Birol, 2006) for their energy needs, of which basic 

cooking tasks can require a family to burn up to two tons of firewood annually (Sovacool et al., 

2013). Most of the world’s poor are rural, young, undereducated, and employed in agriculture, 

and half live in sub-Saharan Africa (Gebreegziabher et al., 2017; World Bank, 2018). 

The emissions of these fires, including carbon monoxide and particulate matter, result in 

indoor air pollution that cause both acute and chronic illnesses such as upper respiratory illness 

(CBD 2013 Fisk Factors Collaborators, 2013; Smith et al., 2000), low birth weight and cancer 

(Bruce et al., 2015; Schwela, 1997), and heart issues (McCracken et al., 2007; Norris et al., 2016; 

Smith-Sivertsen et al., 2004) that lead to nearly three million premature deaths each year (CBD 

2016 Fisk Factors Collaborators, 2017; Forouzanfar et al., 2016; Smith et al., 2014), and is a 

leading cause of death in children under the age of 5 in LMICs (International Energy Agency, 

2018a; Lim et al., 2012). Women and children are disproportionately affected by indoor 

emissions both because of their prolonged exposure at the hearth (Bonjour et al., 2013; Evans et 

al., 2018; Listo, 2018; O. Masera et al., 2007; Muchiri, 2008) and because they are also largely 

responsible for fuel procurement (Lewis et al., 2016).  
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Fuel collection is an arduous task associated with time and economic burdens (Clancy et 

al., 2012; García-Frapolli et al., 2010; Sovacool, 2014). Depending upon location, women and 

children can spend between 1 and 5 hours a day collecting firewood (Sovacool, 2014), 

preventing women from undertaking other productive or paid work, and keeping children absent 

from, or unenrolled in, school (Carmody & Sarkar, 1997; Kelly, 2018; Levison et al., 2018). In 

some regions, particularly those afflicted by conflict and humanitarian crises, or where 

deforestation requires increasingly long walks to woody resources, fuel collection jeopardizes the 

personal safety of women and their children (Global Alliance for Clean Cookstoves, 2010). 

Where fuel is not free, the cost of firewood and charcoal can consume a significant proportion of 

a household’s monthly income (Reyes et al., 2019; Samuel et al., 2018; Women’s Refugee 

Commission & World Food Programme, 2010), depressing economic mobility, and perpetuating 

poverty. 

While individual residential cooking fires are small, cumulatively they have a significant 

impact on the global environment. In countries with high rates of deforestation, as firewood 

reserves dwindle, people often allocate increased time to gather less preferred woody resources 

such as scrublands or weeds, rather than decreasing the household’s energy consumption (Palmer 

& MacGregor, 2009). Animal dung is a common alternative to fuelwood, however the removal 

of dung from agricultural land degrades soil quality and decreases agricultural production, which 

contributes to impoverishment (Gebreegziabher et al., 2017). The environmental impact of 

residential cooking fires is not limited to land; in addition to greenhouse gas emissions (J. Arnold 

et al., 2006; Hutton et al., 2006), a significant proportion of all global atmospheric black carbon 

is attributed to the combustion of residential solid fuels (Bond et al., 2013). 
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2.1.1 Improved Cooking Technologies Descriptions and Definitions 

The environmental and social concerns that occur as a result of residential biomass combustion 

have positioned improved cooking technologies, such as improved cookstoves (ICSs) and solar 

cookers (SCs), as a socio-techno strategy for reducing these economic, health, and environmental 

effects (e.g., Bazilian et al., 2011; Cordes, 2011; Ezzati et al., 2004; O. R. Masera et al., 2005). 

The World Bank (2011) defines “improved” as decreasing household air pollution (HAP), and 

improving fuel economy and ease of use.  

Improved cookstoves are those that more completely combust fuels, simultaneously 

requiring less fuel and producing fewer emissions. For the purposes of this study, ICSs include 

only those that use biomass (e.g.,, rocket, forced air, gasifier or top lift updraft stoves, addition of 

a chimney), excluding liquid petroleum gas (LPG) or electric induction stoves. Solar cookers 

directly convert sunlight into thermal energy that is used for cooking, and as such, require no fuel 

and produce zero emissions. Solar cookers, however, require high solar insolation and, unless the 

SC has the rare ability to store energy (Alonso et al., 2017), can only be used during the day and 

with abundant sunshine, dictating where and when the user may cook. 

Unless otherwise noted, hereafter “cookstove,” “stove,” and “improved cooking 

technology” may refer generally to either an improved cookstove or a solar cooker, unless the 

distinction between the two needs to be made explicit. It should also be noted that this study uses 

widely accepted phrases such as “improved” and “clean” to distinguish between “traditional” 

cooking practices and fuels, and those that are more efficient. Though there is an ongoing debate 

about these terms and their appropriateness (Chatti et al., 2017; Goodwin et al., 2015), these 

terms are used to be consistent with the current literature base. It should be noted, however, that 

these phrases have been problematized for their implicit bias toward the fuels, systems, and 
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infrastructures of “developed” nations. The phrases themselves are at odds with emic, or user, 

perspective-taking of cooking-related issues and technologies and imply that Western culture and 

its progress are those to which all others strive, a passé element of neocolonialism (Pieterse, 

2010). 

2.2 The Potential Benefits of Improved Cooking Technologies 

 
Improved cookstoves and solar cookers seek to demonstrably improve health, household 

economics, and environmental impact - an aspirational trifecta of goals set by the broader 

development community (Bielecki & Wingenbach, 2014). Indeed, there is evidence of improved 

health when a cookstove is introduced into the household (e.g., Alexander et al., 2013; Bautista 

et al., 2009; Burwen & Levine, 2012; Clark et al., 2009). Yet, the health benefits from improved 

combustion are smaller than originally theorized based on lab results (Khandelwal et al., 2017; 

Quansah et al., 2017), and many other studies have shown that there is, in fact, no improvement 

in health conditions after the introduction of an improved stove (e.g., Hanna et al., 2016; 

Mortimer et al., 2017; Smith et al., 2011). The impact that SCs have on health outcomes remains 

theoretical as there have been no medical studies undertaken to evaluate a solar cooker program 

in this way (Iessa et al., 2017).  

Similarly, to date, no published research has been able to document drastic reductions in 

the emissions of fine particulate matter, a leading exposure concern for pneumonia, 

cardiovascular diseases, stroke, and lung disease (Forouzanfar et al., 2016), after the introduction 

of an improved cookstove or solar cooker (Aung et al., 2016; Iessa et al., 2017; Pope et al., 2017; 

Smith et al., 2011). This indicates that open fires are not completely abandoned in favor of newly 

acquired improved cooking technology. Just one hour of traditional stove use a week can 
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increase HAP above the World Health Organization’s (WHO) Indoor Air Quality 

recommendations (Johnson & Chiang, 2015). Therefore, major shifts in cooking behaviors and 

practices must then be required in order to meet the WHO’s HAP standards (Rosenthal & 

Borrazzo, 2015). 

While ICSs and SCs are often lauded for their potential economic benefits (García-

Frapolli et al., 2010; Habermehl, 2008; Hutton et al., 2007; Mehta & Shahpar, 2004), there is 

little evidence that shows long-term economic benefits realized by households. Modeling 

analyses show that personal economic benefits may actually be negative after the introduction of 

a cookstove, most likely due to the acquisition of the stove, but not adoption, and therefore the 

continued costs of purchasing fuel (Cundale et al., 2017).  

 

2.2.1 Adoption of New Cooking Technologies: Predictors and Barriers 

“Advanced technology will not have an impact if the stoves are not sustainably used” (Clark et 

al., 2015). In order for cookstoves to impact HAP and diminish their impact on anthropogenic 

climate change, improved cookstoves and solar cookers must first be acquired by households, 

and then adopted, taken here to mean used correctly, as intended by the designer, and 

consistently (Shankar et al., 2014). Yet despite decades of cookstove research, adoption at scale 

has remained unrealized (Shankar et al., 2014). Compared to biomass fuel and cookstove design 

and efficiency studies, there are relatively few investigations that look specifically at adoption of 

these technologies, particularly in resource-limited regions (Johnson et al., 2009; Mobarak et al., 

2012; Rehfuess et al., 2014) where adoption rates have typically been the lowest (Rhodes et al., 

2014).  
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Correct and consistent use often occurs during the initial stages of a cookstove trial or 

intervention, but may diminish over time (Kay, 2012; Shankar et al., 2019). Compounding these 

issues is the way in which adoption metrics are reported. More often than not, adoption is 

reported by the number of units disseminated with the underlying, but false, assumption that 

acquisition will lead to sustained use (Lindgren, 2020; Pine et al., 2011). There are no widely 

accepted metrics for reporting adoption though most typically report how frequently the new 

stove is being used within a specific period of time (Lindgren, 2020), either based on user self-

reporting, stove usage monitors (SUMs), or both. The Global Alliance for Clean Cookstoves 

(GACC) commissioned the development of an Adoption Index for quantifying rates of adoption 

based on four variables easily ascertained in follow-up interviews (Troncoso, 2013; Troncoso et 

al., 2013). Yet, if cookstove programs are using this algorithm, it is rarely reported. In a recent 

literature survey, no adoption study published after 2013 reported the adoption index, nor 

reported enough data for the index to be calculated in a meta-analysis (Lindgren, 2020). There is 

also no guidance on when follow-up surveys should be conducted to assess adoption or sustained 

use. For this reason, most studies report adoption rates within months of dissemination. It is rare 

for a study to assess sustained use (Hanna et al., 2016), largely due to the feasibility of 

conducting longitudinal, long-term studies. However, in the absence of rigorous studies that 

examine the adoption and sustained use of cookstoves it is not possible to estimate the direct and 

indirect impacts of their implementation, nor determine which of the potential benefits are being 

realized (Lewis & Pattanayak, 2012; Von Schirnding et al., 2002). Sustained use, rather than 

adoption, is the challenge that the cookstove research community should be working to address 

(Tigabu, 2017; Yadama, 2013).  
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In spite of the lack of well-specified metrics and measures, published studies examining 

improved cookstoves and solar cooker use almost exclusively report low adoption rates 

(Lindgren, 2020; Rosa et al., 2014). This has been explained, in part, by recurring themes in the 

literature including economics, design and cultural acceptability, and household dynamics 

(Jeuland & Pattanayak, 2012; Malla & Timilsina, 2014; Miller & Mushfiq Mobarak, 2015; 

Mobarak et al., 2012; Rehfuess et al., 2014), each of which is briefly discussed below.  

 

Economics 

Research in household cooking energy is dominated by socio-economic models that prioritize 

demographic variables (Jagadish & Dwivedi, 2018; Muneer, 2003; Pine et al., 2011; Takama et 

al., 2012), and indeed poverty is the largest obstacle to cookstove acquisition. Higher household 

income, and therefore more expendable income, is positively correlated with cookstove 

acquisition (Rehfuess et al., 2014). However, when economic barriers for low-income 

households are removed through subsidies, gifts, and financing models, cookstove adoption rates 

do not increase (Romieu et al., 2009; Rosa et al., 2014; Troncoso et al., 2007), indicating that 

economics might be a barrier to acquisition, but not to long-term use.  

 

Design  

The importance of cooker designs that are inclusive and sensitive to traditional cooking methods 

of the specific target market has long been understood, yet the cookstove value chain before it 

reaches the users, including the research, design, distribution and implementation, often 

peripheralizes these practices (Bielecki & Wingenbach, 2014; Manibog, 1984; Ruiz-Mercado et 

al., 2011). Cookstove design is often focused on efficiency and technical performance, while 
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users may prioritize features such as fast-cooking times and convenience over fuel economy and 

health benefits (Adkins et al., 2010; Gill, 1987). Cookstoves that incorporate traditional stove 

design aspects, or those developed through participatory design or are made by local artisans 

(Barnes et al., 1994) are more likely to be adopted than those that do not (Rhodes et al., 2014; 

Rosa et al., 2014). A cookstove’s design can ultimately hinder its own ability to be adopted if it 

is unstable, difficult to use or ignite, is the wrong size for the household or for the cooking 

utensils, is not portable or durable, and if it cannot be used to safely and efficiently prepare 

traditional foods (Barnes et al., 1994; Gill, 1987; World Bank, 2011). Solar cookers, in 

particular, are criticized for their limited ability to support local culture and traditional cooking 

practices (Beltramo & Levine, 2013; Mercy et al., 2008; Vanschoenwinkel et al., 2014; Wilson 

& Green, 2000). Yet, even as designs become more robust and human-centered, improved 

cookstoves and solar cookers alike continue to experience low adoption rates (Iessa et al., 2017; 

Shankar et al., 2014). 

 

Cultural Considerations 

One stove design is unlikely to satisfy all of a household’s cooking needs, as this is beyond the 

role that even traditional cookstoves play. Households use a variety of cooking methods and fuel 

sources in a single meal preparation (e.g., oven, grill, and stove), in a process known as stove-

stacking (Lewis & Pattanayak, 2012; Masera et al., 2000; Pine et al., 2011; Puzzolo et al., 2013; 

Ruiz-Mercado et al., 2011), a common practice in rural areas in LMICs, as it is in kitchens across 

the globe. Even during cookstove trials in which new stoves were provided, households rarely 

exclusively used the new stove (Rhodes et al., 2014). “Successful cookery requires a thousand 

things done well” (Symons, 2003), and this combination of tasks is unlikely to be performed by 
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one stove alone (Ruiz-Mercado & Masera, 2015). Additionally, if food is perceived to taste 

differently when prepared on an improved cookstove or solar cooker, it is unlikely to be adopted, 

especially by older users (Bhojvaid et al., 2014). 

Fires are also used for more than just cooking (e.g., light, heat, insect repellant, water 

heating), often acting as a social gathering space or may have important religious significance to 

a community (Gill, 1987; Muneer, 2003; Ruiz-Mercado & Masera, 2015). Smoke can create a 

“safe space” in which women can freely discuss personal issues in an environment unattractive 

to men (Sovacool, 2014). Similarly, cookstoves are often promoted to women for their ability to 

save them time collecting fuel, but for many women this task is the one part of their day marked 

by social interactions with other female friends and family members, and is not always 

considered a burden (Green, 2001; Hollada et al., 2017; Iessa et al., 2017). Many programs that 

have promoted fuel-efficient technologies with little success failed to consider the “variations in 

cultural preference, local cooking needs, patterns of household fuel use, and other social and 

economic factors” (Pine et al., 2011).  

 

Household Gender Dynamics 

The majority of cookstove users in LMICs are women, and thus cookstoves are typically 

promoted to women. Women, however, are rarely the primary decision-maker in their household 

or have parity in household purchasing power (Green, 2001; Khamati-Njenga & Clancy, 2005; 

Ogunlela & Mukhtar, 2009; Tucker, 1999). Failure to recognize gender dynamics and the 

associated division of labor and household roles has long been a hindrance to cookstove adoption 

(Kammen, 1995; Muneer, 2003). For instance, in early cookstove development and 

dissemination programs in Africa, cookstoves and associated training demonstrations targeted 
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men (Kammen, 1995), though men are traditionally less willing to pay for products perceived to 

primarily benefit women and children (e.g., Ashraf, 2009; Duflo & Udry, 2003; Kay, 2012; 

Meredith et al., 2013; Miller & Mobarak, 2015; Thomas, 1990; Ueyama, 2007). In LMICs, 

women reinvest 90% of every dollar earned back into their family (e.g., education, nutrition) 

whereas men reinvest 30-40% (Shankar et al., 2015), indicating the promotion strategies must 

vary with stakeholder. 

It is also important to note that while household dynamics are often presented as a 

universal obstacle to cookstove adoption, these dynamics are not uniform across regions, or even 

between households. For example, nearly all cookstove literature presents fuelwood collection as 

women’s drudgery. Indeed, across sub-Saharan Africa women spend twice as much time on 

unpaid chores, such as fuel and water collection, as men (Ferrant et al., 2014). In rural parts of 

Mexico, however, men traditionally collect the firewood (Troncoso et al., 2007).  

 

Time Constraints 

Once a stove is acquired new household barriers to adoption arise. Learning to use the stove, or 

adjusting to the use of a new fuel, requires a large upfront input of time (Jeuland & Pattanayak, 

2012), which may dissuade some users where time is already a precious commodity (Rhodes et 

al., 2014). Women have a large number of domestic responsibilities, and have little room for 

adjustment to their daily routines. A change in technology that requires additional chores or more 

intensive maintenance of the cooking fire prevents women from accomplishing other household 

duties (Rhodes et al., 2014). And while improved cooking technologies can potentially save 

women and girls time by requiring less fuel collection, and may be a reason women are willing 

to adopt a cookstove or solar cooker (Otte, 2013), there is little evidence that any time savings is 
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used for the activity of their choice, or is directly converted into income-generating activities. 

This is particularly true in rural communities that are largely agrarian and lack access to labor 

markets (Cundale et al., 2017). Whereas, there are studies that demonstrate that when women 

gain more time in their day due to the introduction of a new cooking innovation or electricity, 

husbands expect more work from their wives, ostensibly decreasing the quality of a woman’s life 

with a product intended to improve it (Cecelski, 2000; Green, 2001; Grundy & Grundy, 1994; 

Iessa et al., 2017; Sovacool, 2014; Wilson & Green, 2000).  

This is in no way an exhaustive discussion of the barriers and predictors of cookstove 

adoption and sustained use, rather it is presented to underscore that one of the most significant 

elements to cookstove adoption is an understanding of human behavior. Contextual factors such 

as culture, norms, religion, social networks, and education are not changed by the introduction of 

a new technology, but do affect perceptions (Rhodes et al., 2014) and influence “entrenched 

complex behaviors” (Goodwin et al., 2015) that impact the technology’s ability to be taken up. 

Because there is no one universal reason why cookstoves are adopted or not, context-specific 

evaluations to match stoves to communities and local behaviors are necessary (Cundale et al., 

2017). And these evaluations must address the social and cultural processes of adoption, or the 

potential benefits of cookstoves cannot be realized (Clark et al., 2015; Pine et al., 2011; Ruiz-

Mercado et al., 2011; Shankar et al., 2014; Troncoso et al., 2007). 

2.3 Perspectives in Energy Studies 

Lutzenhiser & Shove (1999) argue that the focus on techno-economics, in cookstove studies and 

energy studies as a whole, has created a “blind spot” that obscures the “human elements” of 

energy technology and its use. Rather than viewing human choice as a critical component of 

energy use, mechanical systems have been emphasized, and human factors are typically limited 
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to considerations about safety and misuse of the technology. In some ways, this is explained by 

examining the origins of the literature base. The typical author of an energy-related study in the 

three major peer-reviewed energy journals, Energy Policy, The Energy Journal, and Electricity 

Journal, in the last fifteen years are North American white males, trained in science, engineering, 

or economics with a university affiliation (Sovacool, 2014). It would be untrue to imply that 

these studies represent anything but sound, meaningful scholarship, but it does highlight how 

“unreasonably narrow” the boundaries of energy studies are (Mitcham & Rolston, 2013). 

Sustainability researchers, as described in Sovacool (2014), have warned that this narrow scope 

is “problematic for research and policy, and is inadequate” for addressing contemporary issues 

related to energy (Minsch et al., 2012), which echoes Caldwell’s (1976) assertion that “if there is 

a comprehensive energy problem, it is a problem of choice and value in a world of finite 

capabilities. It is therefore also a moral and political problem, and for this reason will not yield to 

a purely technical solution.” 

Sovacool’s (2014) literature review of energy studies described above found that of 

nearly 10,000 authors and co-authors in this fifteen year period of time, 0.4% had training in 

development studies, and 0.1% and 0.04% had affiliations in communication and anthropology, 

respectively. Missing entirely are authors that have training or affiliations in education or in 

women’s or gender studies (though approximately 15% of contributing authors were women). 

These figures are counterintuitive for several reasons including that approximately 150 papers 

regarding energy and development in LMICs were published, in this timeframe, and that in 

LMICs women comprise the majority of the energy impoverished (Sovacool, 2014). The nexus 

of energy and poverty also overlaps gender issues: of the world’s poor, 70% are women (Bauer 

et al., 2008). 
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This is presented in order to highlight the incompleteness of our understanding of energy-

related issues, including the use of biomass in LMICs. Nearly 40% of the global population 

burns solid fuels for residential energy use (World Health Organization, 2016) yet biomass 

studies account for just a few percent of all articles in the most reputable energy journals during 

the last decade and a half (Sovacool, 2014). Additionally, only 2.2% of all published studies 

examined energy end-use behaviors (Sovacool, 2014). The exclusion of energy-behaviors from 

the literature base implies that any forecasting about energy may be limited because of our poor 

understanding of patterns of energy use (Stirling, 2014). Mixed-methods, including those taken 

from social sciences, are necessary to “uncover the multidimensional role that attitude, habit, and 

experience have in shaping energy consumption” (Sovacool, 2014), and their inclusion has been 

recommended in energy studies for more than two decades (Lutzenhiser, 1992; Stanistreet et al., 

2015). Yet in the last fifteen years, just 12.6% of published articles in leading energy journals 

employ any method taken from the social sciences, surveys being the most common. Very few 

make use of interviews, focus groups, or other ethnographic approaches to field research 

(Sovacool, 2014). These methods are essential to understanding how humans consume energy 

and make choices related to their use of energy in the home (Lutzenhiser, 1992; Stern, 1993, 

2014; Stirling, 2014).  

2.4 Behavior Change and Communication 

This next sections outline the role of communication in technology diffusion promoting 

sustainable energy behaviors, the predominant social science presence in cookstove studies. 

Following that is a brief background of behavior change techniques and an argument for how 

broadening stakeholders in cookstove dissemination efforts may aid in long-term adoption and 

sustained use. 



 

 
 

18 

 

2.4.1 The Role of Communication in Cooking Technology Adoption 

The rhythms and practices of a household’s kitchen are habituated behaviors, some of which are 

deeply rooted in family tradition and culture. The introduction of a new cooking technology is an 

attempt to change or disrupt the social structure or function of a household, community, or 

region (Rogers & Shoemaker, 1971). Communication, the exchange of information by which 

new ideas are propagated between individuals and groups of people, is the very heart of diffusion 

of innovations (Rogers, 1985), and relies upon social networks to diffuse the information to 

broad audiences (Rogers & Kincaid, 1981). As a new physical innovation or idea is introduced, 

information must be communicated to and between members of the society. And as a result of 

that communication, the decision to adopt or reject the idea or product is made (Rogers, 1985), 

which can motivate social change (Kumar & Best, 2007). In Communication of Innovations: A 

Cross-Cultural Approach, the diffusion of innovations and ideas is defined as a “subset of 

communication,” because it is central to a society’s decision to take up a new idea or innovation. 

“Social change is therefore an effect of communication” (Rogers & Shoemaker, 1971), such that, 

in the absence of purposeful communication, technical solutions are rarely adopted (Rogers, 

1985; Rogers & Shoemaker, 1971).  

There is a small but growing body of literature in economics that demonstrates how 

information, education, and communication can influence the uptake of environmental and 

health technologies such as taps, toilets, bed nets, and cookstoves (Pattanayak & Pfaff, 2009). 

The underlying premise of this literature is that the poorest households would likely benefit the 

most from such technologies, but may not be aware of, or have access to, information about 

these products’ benefits (Madajewicz et al., 2007; Opar et al., 2007). Information provision can 
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help households overcome reluctance to invest in costly goods, allowing users to weigh the 

upfront costs, and perceived risk, against the potential benefits (Conley & Udry, 2010; Hazra et 

al., 2014; Shankar et al., 2014).  

Within the cookstove sector, new cooking innovations are more likely to be adopted if 

the implementing organization has a strategic plan for communication (Kreuter et al., 2004), and 

when local social networks are leveraged (Beltramo et al., 2015; Bielecki & Wingenbach, 2014; 

Brown & Ashman, 1996; Miller & Mushfiq Mobarak, 2015; Ramirez et al., 2014; Shankar et al., 

2014).  

 

2.4.2 Behavior Change Theory  

“Changing behaviours - in particular motivating more sustainable behaviours - is far from 

straightforward. Individual behaviours are deeply embedded in social and institutional contexts” 

and is the centerpiece of sustainable development policy (Jackson, 2005).  

Similar to work in sanitation, improved cooking requires a significant two-step change in 

user behavior (Rhodes et al., 2014); first, a new hardware or technology is acquired, followed by 

new behaviors supplanting the old ones (Klasen et al., 2013; Mukhopadhyay et al., 2012). 

Behavior Change, as it has manifested in the cookstove domain, stems from the field of health 

communication and provides frameworks for addressing the complex human behaviors that must 

be changed to support personal, community, and/or global health (Goodwin et al., 2015; Jackson, 

2005; Maio et al., 2007). Historically, behavior change theory was based on rational cognitive 

models of behavior which assumed that an individual attends to new information, adjusts 

attitudes, and then changes behavior accordingly (Goodwin et al., 2015; Maio et al., 2007). More 

recently, social and health psychologists recognize the highly influential role that non-cognitive 
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factors, such as emotions, and social and environmental interactions, have on behavior (Bandura, 

1986; Biran et al., 2014; Heider, 1944; Heider, 1946; Jackson, 2005; Loewenstein et al., 2001). 

Energy studies, though they often make use of behavior change communication theory, have not 

followed this same trajectory. In fact, household energy consumption models are still largely 

based on the premise of rational choice (Wallenborn & Wilhite, 2014). 

Behaviors can be explained, in part, by social cognitive theory, which argues that 

behaviors are performed in the context of three influences: behavioral, personal, and 

environmental (Bandura, 1986). When individuals perform or observe a behavior, they gain 

skills and confidence which can increase the behavior’s frequency, while personal factors 

influence one’s willingness to perform the behavior. People are influenced by their environment 

including the ways in which they interact with others. In short, people learn behaviors and 

attitudes by observing others, and as they gain confidence performing actions, they become more 

likely to continue doing so (Bandura, 1977, 1986). Environmental factors have been shown to 

have a large impact on energy and environmental behaviors (Cialdini & Goldstein, 2004;  

McKenzie-Mohr, 2002; McKenzie-Mohr, 2000). For instance, a young woman may observe and 

emulate her female elders, learning traditional cooking from a young age, which ultimately 

becomes a habit. She may also be more likely to adopt an improved cookstove or solar cooker if 

other women in her social network (e.g., family members and friends, peers in women’s groups, 

respected female members of the community) are using or adopting the same cooking innovation 

(Beltramo et al., 2015; Bielecki & Wingenbach, 2014; Rogers, 1985; Vulturius & Wanjiru, 

2017). Social cognitive theory has successfully been used by public health researchers to explain 

the ways in which individuals in a community transmit ideas, beliefs, behaviors, and values to 

others via direct social learning (Bandura, 1994; Bricker et al., 2010; Lopez et al., 2009). 
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In order to change a behavior, both the context and the individual’s role in producing the 

behavior must be modified (Maio et al., 2007). To do so, interventions must simultaneously 

provide information, shift attitudes and motivations, and provide the skills necessary to maintain 

the new behaviors long-term (Fisher & Fisher, 1992; Maio et al., 2007). This task is considerably 

more difficult when working to overcome habits, past behaviors that are automatic and require 

little conscious intention (Verplanken & Aarts, 1999; Verplanken & Wood, 2006; Wood et al., 

2005). Once adults form habits, they are less likely to notice new information, especially if it is 

not consistent with the habitualized behavior itself (Betsch et al., 2001; Verplanken et al., 1997), 

suggesting that information alone is unlikely to change a habit. Whereas, learning a new 

behavior is guided by attitudes and intentions, and done with deliberation (Webb & Sheeran, 

2006).  

Cooking is a habit and deeply ingrained in cultural significance (Wrangham, 2009). 

Cookstoves that are dissimilar to traditional stoves require more habits to be overcome, and 

behaviors to be changed or added (e.g., fuel preparation, utensils, lighting/heating process, 

maintenance, etc.). Users are asked to perform new behaviors in an environment which supports 

previous habits, requiring psychological effort to make a change (Baumeister & Newman, 1994), 

which can cause the user uncertainty or stress (Kruglanski & Webster, 1996; Muraven & 

Baumeister, 2000), decreasing the users’ self-efficacy (Bandura, 1986) and the likelihood of 

sustained use. 

 

2.4.3 Cookstove Behavior Change Communication Techniques 

For the last 60 years, behavior change methods have been a prominent piece of the strategy to 

address pressing global health challenges (Evans et al., 2018). Techniques to change behaviors 
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and habits related to cooking include a range of interventions such as social marketing 

campaigns, economic incentives, shaping knowledge, utilizing change agents for social support, 

and changes to policy, regulations, or the physical environment (Goodwin et al., 2015). These 

techniques are utilized along all points of the cookstove value chain (Hart & Smith, 2013). 

There is evidence that demonstrates the efficacy of these approaches in changing 

behaviors in a variety of health-related fields across subject matter, populations, and global 

settings (Michie et al., 2013; Snyder et al., 2004). In LMICs, behavior change efforts have had 

success in modifying health behaviors related to HIV, tuberculosis, and maternal and child health 

(Modi & Firestone, 2014), and improving knowledge and perceptions (precursors to behavior 

change) regarding sanitation (Evans et al., 2018; Goodwin et al., 2015). In industrialized 

countries, behavior change efforts have been successful at scale in a variety of public health 

domains including seat belt use, oral health, heart disease prevention, women’s health, sexual 

health, and mitigating risky behaviors associated with alcohol and tobacco use (Snyder et al., 

2004). 

The most common behavior change techniques used in cookstove adoption programs are 

those that address the user directly (as opposed to influencing the user via regulation or through 

market-based solutions): Shaping Knowledge, appearing in 85% of examined cookstove 

behavior change studies, and Social Support, present in 65% (Goodwin et al., 2015). Activities 

that fall under Shaping Knowledge include public cooking demonstrations and training sessions, 

often coupled with health education campaigns, and are useful tools for communicating about a 

cooking product to a community. Social Support techniques are also instrumental in 

communicating cookstove products directly to the users by consulting with community leaders, 

and working with sales agents, community health leaders, peer educators and other change 
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agents in the users’ social networks (Goodwin et al., 2015). In the PATH project in Uganda, it 

was found that “peer-led promotion,” which involved current users of a new stove speaking 

about their personal experiences with the product at public cooking demonstrations was effective 

at improving stove uptake (Shell Foundation, 2013), echoing results from other public health 

efforts (Valente & Pumpuang, 2007). 

To be clear, shaping knowledge does not mean simply disseminating health information. 

Health education campaigns have not been found sufficient by themselves to change cooking 

behaviors (B. Barnes et al., 2015; Jackson, 2005) for a variety of reasons including health being 

prioritized lower than other household needs (Wang & Bailis, 2015) and a low understanding of 

the relationship between smoke and illness (Edelstein et al., 2008; Gordon et al., 2007; Hollada 

et al., 2017; Matinga et al., 2013; Rhodes et al., 2014). Furthermore, decades of public health 

failures have taught us that appeals of “do this because it is good for you” rarely succeed (B. 

Barnes et al., 2015), in part because people are reluctant to feel vulnerable when it comes to their 

personal and family’s health (Ditto et al., 2003; Ditto & Lopez, 1992). Thus, providing 

information related to health in the absence of new skill instruction and social support is unlikely 

to motivate changes in behavior. 

Cookstove field studies that intentionally make use of a theory of change or use behavior 

change techniques report higher adoption rates than those with no framework for behavior 

change (Kreuter et al., 2004). There have been recent calls for more papers examining behavior 

change communication and cookstoves utilizing mixed-methods (Stanistreet et al., 2015) as there 

are relatively few of these studies. Rarer still are those that employ rigorous methodologies in 

conjunction with behavior change theory (B. Barnes, 2014), and with a focus on the user’s 

perspective to understand the change (Chatti et al., 2017). As an illustration of this, in a recent 
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literature review of 144 improved cookstove and solar cooker adoption studies, only 18 (13%) 

made any reference to a specific behavior change technique used to address social or community 

factors. Most of these studies solely targeted women as their behavior change communication 

audience, despite their lack of parity in household decision-making. Just two studies purposefully 

engaged youth, in addition to their mothers, in the behavior change activities, despite the fact that 

youth are, or soon will be, users of cookstoves themselves (Lindgren, 2020). 

2.5 Cookstove Technology Adoption and Age 

The longer one performs a behavior, and the more entrenched the habit, the harder it is to 

change, especially if that change is expected to occur in an environment that supports the original 

behavior (Baumeister & Newman, 1994; Maio et al., 2007; Verplanken & Aarts, 1999; 

Verplanken & Wood, 2006; Wood et al., 2002, 2005). Young people have had fewer years to 

form habits, suggesting that youth may be an important audience for cookstove promotion who 

could increase the acceptance of these new technologies (Hollada et al., 2017).  

Indeed, there have been calls to more closely examine age in cookstove adoption studies 

(e.g., Troncoso et al., 2007), as there is evidence from multiple regions suggesting that young 

women are significantly more likely to adopt a new cooking technology than their female elders 

(Molnar, 2017; Muneer, 2003; Wolf et al., 2017). Relatedly, households with children, 

particularly those who are educated (Muneer, 2003) are also more likely to adopt a new cooking 

technology than other households in the community (Jeuland et al., 2015; Mohapatra & Simon, 

2017). This follows technology adoption studies across communication and consumer science 

domains. The transmission of technology within households with children outpaces that of those 

without children, and is well documented (Correa, 2016; Correa et al., 2015). Based on diffusion 

of innovation theory (Rogers, 1985), studies examining mobile phone use and internet 
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connectivity in the United States, and in LMICs (Correa et al., 2015; Kiesler et al., 2000), show 

that children act as intermediaries for their adult relatives, brokering new technologies (Correa, 

2016; Katz, 2010). Consumer research also tells us that adolescents are more likely to be early 

adopters of new ideas and innovations (Cornelius et al., 2014), and when adolescents are well 

informed about a product that they consider important, they exert some influence in the family 

decision-making process (Beatty & Talpade, 1994; Belch et al., 1985; Foxman et al., 1989).   

2.6 Education for Sustainable Development 

Education is communication, in that the purpose of both is to transmit information (Prozesky, 

2000). It could be argued that education and behavior change communication, within the context 

of improved cooking technology dissemination, are indistinguishable from each other in terms of 

purpose, and indeed they are closely related. However, there are two key differences. The first is 

that the goal of education is to equip an audience with requisite information and skills such that 

they are able to make savvy decisions, including those about one’s own behavior. Whereas, in 

behavior change communication a decision about an audience’s desired behavior has been made 

by an external group or entity before the audience is involved (as an exception, Lewis et al., 

2015). The second key difference is in the target audience itself. Behavior change 

communication efforts in the improved cooking field, are narrow in that they are typically aimed 

at adults. Education, on the other hand, especially those programs that are focused on 

sustainability, include a more diverse audience, particularly in terms of age. This last section 

focuses on youth as agents of change through a discussion of the role that sustainability-focused 

education plays in changing attitudes and behaviors within a household. 
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2.6.1 Energy & Environmental Knowledge, Attitudes, and Behaviors 

Attitudes of children are markers for long-term social change (Zukin et al., 2006). Children begin 

acquiring knowledge and attitudes about the environment around the age of five (Bryant & 

Hungerford, 1977). These early attitudes shape their later thinking about these topics (Leeming 

et al., 1995), solidifying environmental attitudes in the teenage years (Eccles & Roeser, 2011; 

McBeth & Volk, 2009).  

Factors that affect energy and environmental attitudes, knowledge, and behaviors are 

complex and can be difficult to measure (Damerell et al., 2013; Heimlich & Ardoin, 2008; Steg, 

2008; Stern, 2000). Behavior, in particular, is not easily measured because of the time and 

resources that need to be allocated for observations. Domain-specific knowledge is thought to be 

a necessary antecedent to behaviors that are done for the benefit of the environment (Heimlich & 

Ardoin, 2008; Kaiser et al., 2008; United Nations Educational Scientific and Cultural 

Organization, 2008), and is more easily assessable. Various studies have found that 

environmental knowledge does have a positive influence on pro-environmental behavior (Frick 

et al., 2004; S. Geiger et al., 2014, 2018; S. M. Geiger et al., 2019; Hines et al., 1987; Kaiser & 

Frick, 2002; Meinhold & Malkus, 2005).  

Attitudes and environmental self-concept are constructs more easily assessed and though 

not a perfect proxy for behaviors (Cornelius et al., 2014), some attitude and self-concept 

instruments exhibit a high degree of statistical reliability and validity, and have been shown to be 

associated with, and have predictive ability for, pro-environmental behaviors (Dunlap et al., 

2000; Nisbet et al., 2011). Measuring how connected one feels to nature, for example, has been 

demonstrated to predict future environmental concern (Dutcher et al., 2007; Mayer & Frantz, 

2004; Schultz, 2000).  
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Adolescents are more motivated than adults to make energy-related behavior changes, in 

part because they are at a stage in which they are beginning to establish their own identities, 

beliefs, and behaviors (Cornelius et al., 2014). Developing pro-environmental behaviors at a 

young age allows those behaviors to become habits, which, along with the broader social 

networks of youth (e.g., school, sports, clubs, etc.) (Cornelius et al., 2014), greatly magnifies 

their potential to influence others over time. 

 

2.6.2 Changing Behaviors through Education for Sustainable Development 

The United Nations declared 2005-2014 as the Decade of Education for Sustainable 

Development (DESD). Education for Sustainable Development (ESD) encompasses the well-

defined field of environmental education (EE), which is a discipline that focuses on humans’ 

relationship with the natural environment in an effort to promote conservation and responsible 

stewardship of natural resources, but expands to include socio-cultural factors including equity, 

poverty, democracy, and quality of life (UNESCO, 2005). According to the United Nations, 

ESD equally addresses all three pillars of sustainable development - society, environment 
and economy - with culture as an essential additional and underlying dimension. By 
embracing these elements in a holistic and integrated manner, ESD enables all 
individuals to fully develop the knowledge, perspectives, values and skills necessary to 
take part in decisions to improve the quality of life both locally and globally on terms 
which are most relevant to their daily lives. (United Nations Educational Scientific and 
Cultural Organization, 2008) 

 
Education for Sustainable Development was born out of the Earth Summit in Rio de 

Janeiro in 1992, and was further developed in a series of UN conferences about sustainable 

development in the 1990s (e.g., World Summit for Social Development in Copenhagen (1995), 

the Fourth World Conference on Women in Beijing (1995), the Second World Conference on 

Human Settlements in Istanbul (1996)). These summits stressed the need for basic human rights 
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and emphasized the importance of social and human development alongside economic 

development, the advancement of women’s empowerment, and sustaining natural resources and 

the environment for future generations, among other objectives. All reports identified education 

as the critical piece to achieving the SDGs (Hopkins & McKeown, 2002). 

There are many ways that ESD is implemented. In the United States, ESD primarily takes 

the form of education about sustainable development, focusing on information about 

conservation of natural resources (Hopkins & McKeown, 2002). Internationally, education for 

sustainable development often refers to the intentional use of education to advance sustainable 

livelihoods and recognizes the necessity of basic education for all. Studies have demonstrated 

that education is the key to a country’s ability to “develop,” or make progress toward 

sustainability goals, shifting toward a knowledge-based economy which relies more on local 

innovation than on international technology (UNESCO Principal Regional Office for Asia and 

the Pacific, 1998). Education has been shown to lead to improved agricultural production, 

women’s empowerment, reduction in population rates, and purposeful environmental 

conservation (UNESCO Principal Regional Office for Asia and the Pacific, 1998), including the 

adoption and sustained use of improved cooking technologies (e.g., Edelstein et al., 2008; 

Gordon et al., 2007; Jan et al., 2017; Lindgren, 2020; Mobarak et al., 2012; Mohapatra & Simon, 

2017; Pandey & Yadama, 1992; Shen et al., 2015). 

Sustainable development is difficult to envision. Sustainable is defined one way in the 

United States, but is applied differently in other locations. And what “sustainable” means today 

will almost surely be different in the future. Because of this, ESD is a place-based approach to 

advancing sustainable development, where the principles emphasized (e.g., environment, gender, 

etc.) vary with context. Just as health behaviors are unmoved by information alone, scientific 
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information and awareness campaigns are also insufficient for changing energy-related behaviors 

(Abrahamse et al., 2005; Bandura, 1986; Corner & Randall, 2011; Geller, 1983; D McKenzie-

Mohr, 2002; Stern, 2000; Zelezny, 1999). Effective ESD is issue-based, coupling information 

with skills, values, perspectives, and worldviews (Hopkins & McKeown, 2002).  

Short-term ESD experiences have been shown to have positive, long-term effects that last 

into adulthood (Broom, 2017; Jaus, 1984) on energy and environmental knowledge (Trewhella et 

al., 2005; Vaughan et al., 2003), attitudes (Aipanjiguly et al., 2003; Bradley et al., 1999; Ramsey 

& Rickson, 1976) and behaviors (Cornelius et al., 2014; Damerell et al., 2013; Flora et al., 2014; 

Puttick et al., 2015). This positions youth-oriented ESD not only as an important motivator of 

sustainability and future development, but also as a vehicle for communicating about energy 

issues and solutions. 

This is not to suggest that educational institutions, whether they be schools or informal 

institutions such as camps, should be co-opted for marketing innovations directly to youth. Just 

as this does not imply that designers can rely on education to gloss over ineffective cookstove 

designs. Rather, educational contexts that implement environmental ESD curriculum and 

principles promote behaviors and attitudes that are already aligned with the goals of the 

improved cookstove sector, and of the larger sustainable development community.  

The importance of the transfer of knowledge when introducing a new product, such as a 

cookstove, has been noted by many authors (Grundy & Grundy, 1994; Wilson & Green, 2000). 

Education and training are essential at any age for the uptake of a new idea. Students who are 

exposed to ESD may solidify pro-environmental attitudes, beliefs, and behaviors that they will 

carry throughout adulthood (Broom, 2017), making youth an important audience that has been 
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traditionally overlooked in cookstove dissemination and communication efforts (Lindgren, 

2020).  

 

2.6.3 Youth Agency and Bidirectional Learning Within a Household 

“Household energy use is a family affair” (Boudet et al., 2016) is as true in LMICs as it is in 

high-income countries working to enact sustainable, energy-saving behaviors (Gladhart & 

Roosa, 1982; Kleinschafer & Morrison, 2014). There is a growing base of research that indicates 

that learning within a family is bidirectional, that is, children and their parents learn from each 

other rather than the traditional view that children alone learn from their parents (Boudet et al., 

2016; Damerell et al., 2013; Duvall & Zint, 2007; Knafo & Galansky, 2008; Legault & Pelletier, 

2000; Rimal & Flora, 1998; Robinson & Borzekowski, 2006; Vaughan et al., 2003). There is 

evidence that child-focused EE/ESD programs can be “transferred between generations and 

indirectly induce targeted behavioural changes” (Damerell et al., 2013). When trying to change 

family and household behaviors, it may be more effective to target the children than the parents 

(Robinson & Borzekowski, 2006) because of the flexibility of youth attitudes and behaviors, as 

previously discussed.  

In fact, many household habits in high-income countries that are now commonplace (e.g., 

seat belt usage and recycling) were once behaviors that needed to be promoted. Schools were 

enlisted by public health and environmental professionals to teach these behaviors to children, 

enacting social change via youth (Maio et al., 2007). In Peru, information provided to children 

played regarding the prevention diseases for livestock was shown to be an integral role in their 

fathers’ decision-making (Maruyama et al., 2013). There are also a handful of studies that have 

been conducted in sub-Saharan Africa that demonstrate not only a link between ESD and 
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increased sensitivity toward environmental conservation (Ajiboye & Silo, 2008), but also 

improved sustainability practices within the home (Kioko & Kiringe, 2010). In Ghana, for 

example, students were taught to use sophisticated water testing equipment, which equipped 

them to share better hygiene and safer drinking water practices with the elders in their homes 

(Okyere et al., 2017).  

While energy-related education programs for youth and their families are becoming an 

increasingly popular way to focus energy conservation efforts in the United States (Kandpal & 

Broman, 2014; Lane et al., 2014; Ntona et al., 2015), few studies have been undertaken to assess 

their impact. As an exception, a recent study conducted in Northern California demonstrated that 

informal education for girls about energy conservation translated to energy-saving behaviors 

performed by adults at home (Boudet et al., 2016). The recommendations borne out by this study 

include designing programming that engages the entire family as target audiences, encourages 

parents to make sustainable behaviors visible to their children, and provides both children and 

their parents with tools and strategies to foster within-family discussions about sustainability 

(Boudet et al., 2016), common elements of ESD. There is little known about specific energy 

attitudes and behaviors of youth in the United States, and even less in LMICs, making this a ripe 

area for future research.  

In 2015, a series of workshops were held to discuss children’s roles in sustainable 

development. The product of these seminars is a collection of papers compiled in Children and 

Sustainable Development: Ecological Education in a Globalized World, which highlights the 

bottom-up successes of the inclusion of youth in sustainable development. This book emphasizes 

the importance of education to combat climate change, and the vast potential of youth if their 

agency is developed. Given that more than a quarter of the world’s population is under 15 years 
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of age (United Nations, 2015b), there is significant potential for large scale change. This, 

combined with recent evidence of children’s agentive capacity in development projects in Ghana 

and Peru (Maruyama et al., 2013; Okyere et al., 2017; Ramanathan et al., 2017), indicates that 

children may occupy a “catalytic” space within development work (Davis, 2009). 

More than an entire generation of people have been born and grown to adulthood since 

cookstoves were first introduced in LMICs. Cookstove adoption efforts targeting adults should 

continue, but it is also time to involve the future users of cookstoves in the sharing of 

information and in the communication about sustainable development. Young people, equipped 

with knowledge and pro-environmental behaviors are well-positioned to make sustainable 

choices and to take up efficient products and systems in the near future. 

As such, the focus of this research is to broaden our understanding of youth’s role in 

advancing efficient cooking practices in the home in rural Namibia. This study seeks to 

understand how children’s attitudes about energy affect household energy behaviors such as the 

use and adoption, or sustained use, of solar cookers or improved cookstoves. This study further 

aims to capture how these attitudes change after spending time in an informal educational 

setting, such as a camp focused on conservation and the United Nations Sustainable 

Development Goals (United Nations, 2015a). This work builds upon the existing research done 

in cookstove adoption and ESD, viewing children as agents of change. 

2.7 Research Questions 

Therefore, the research questions addressed by this study are: How do children’s 

knowledge and attitudes about new cooking technologies, such as improved cookstoves and solar 

cookers, impact their parents’ knowledge, attitudes, and decisions to adopt these technologies? 
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How does informal Education for Sustainable Development affect the development of children’s 

knowledge and attitudes about household energy and sustainability? 
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CHAPTER 3 

A Survey of Household and Community Energy Patterns 

 

Abstract 

To determine whether, and to what extent, children’s knowledge and attitudes about 

energy and the environment impact parents’ knowledge, attitudes, and behaviors regarding the 

adoption of improved cooking technology, a comparison of two towns in rural Namibia was 

undertaken. The first town, Stampriet, has a long relationship with NaDEET, a camp focused on 

Education for Sustainable Development (ESD). The second town, Gibeon, has no formal 

relationship. This chapter describes the methods used to evaluate the two towns both for 

differences along key variables, as well as across demographics in an effort to justify Gibeon as a 

control. There is evidence that children who have attended NaDEET bring their learning back 

into the home, and that this new information is transmitted through both the household and the 

community. Findings indicate that households with exposure to NaDEET’s programming score 

significantly higher on an attitude and knowledge inventory about solar energy, have a higher 

mean level of electric stove adoption, and a lower mean level of traditional cookstove adoption 

than similar homes in their community and in the control group. 

3.1 Introduction 

In order to answer the central research question of this study, How do children’s knowledge and 

attitudes about new cooking technologies, such as improved cookstoves and solar cookers, 

impact their parents’ knowledge, attitudes, and decisions to adopt these technologies, the 

premise of this study, that learning within the home is in fact bi-directional, needed to be 

established. Subsequently, and based on this premise, two sub-questions about whether there is 



 

 
 

35 

any evidence of the students’ learning being utilized within the home or being transmitted 

throughout the community was examined. The findings in this chapter are organized according to 

this logic. 

3.2 Study Context 

3.2.1 Namibia 

This study began in January 2019 in the Hardap Region of Namibia. Namibia is a young country, 

having gained its independence from South Africa in 1990. A German colony from 1884 through 

the first world war, there is still evidence of German influence in architecture, infrastructure, and 

culture throughout the country. Germany’s genocide of the Herero, Nama, and San peoples, was 

committed in the early 20th century, and to date, no official apology has been issued to the people 

of Namibia (Wallace, 2014). The population of Namibia is 97% black and 3% white, most of the 

latter being of German or Afrikaner descent. Despite the end to political Apartheid 30 years ago, 

there is obvious segregation between the two races, and incredible wealth disparity.  

Home to approximately 3 million residents (World Bank, 2019), Namibia is one of the 

least densely populated countries in the world, with an average population density of just 2.6 

person/km2. The Hardap Region is located in the south of the country, where communities are 

separated by vast distances and the population density is less than 0.7 person/km2 (Namibia 

Statistics Agency, 2011). Nationally, access to quality education on par with international 

standards continues to be a priority (Keding, 2016), especially given a high dropout rate at Grade 

10. Of the fourteen regions in Namibia, the Hardap Region is at the bottom of education rankings 

(Ministry of Education, 2014). There is high unemployment in the Hardap (Namibia Statistics 

Agency, 2011) with few prospects, especially for those who left school early (Melber, 2015). 
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The Hardap is one of the poorest regions in Namibia. A quarter of the houses are 

improvised, or informal, and more than 35% of dwellings are constructed of corrugated metal. 

Half of Hardap residents cook with electricity provided by the national grid (48%), while 46% 

burn solid fuels for their energy needs. Less than half of all Hardap residents have access to 

waste management services (Namibia Statistics Agency, 2011). 

 

Household Energy Demographics in Namibia 

In Namibia, 60% of the population lives outside of the major city centers. Ninety percent of rural 

households rely primarily on firewood for cooking (Namibia Statistics Agency, 2011), making it 

a fast degrading natural resource. As woody resources are depleted, rural Namibians tend to 

allocate additional time for fuel collection, rather than seeking alternatives or decreasing 

consumption (Palmer & MacGregor, 2009). The majority of Namibians cook indoors or in a 

semi-enclosed space, and more than half are affected by household air pollution (Global Alliance 

for Clean Cookstoves, 2017). A combination of the state of infrastructure in rural areas as well as 

a depressed economy, makes cooking with electricity, an energy-intensive task, economically 

unavailable to many households.  

 

3.2.2 Namib Desert Environmental Education Trust (NaDEET) Centre 

This research was conducted in collaboration with NaDEET, an NGO based in Swakopmund, 

Namibia, whose mission is to protect Namibia’s environment through Education for Sustainable 

Development (ESD). The NaDEET Centre is a unique residential camp located on the 

NamibRand Nature Reserve in the Hardap and has been serving communities from the region 

and across Namibia since 2003. NaDEET is one of few organizations in Africa recognized by 
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UNESCO as advancing the Education for Sustainable Development goals, and is affiliated with 

Namibia University of Science and Technology’s Nature Conservation department, where the 

director of NaDEET, a Namibian Climate Change and Conservation Ambassador, serves on the 

curriculum board. NaDEET primarily works with schools in communities in the rural Hardap 

region where people are the most economically disadvantaged, infrastructure lags, and the 

education level is the lowest in the country. 

NaDEET offers both primary and secondary programs for school groups (see Appendix 

H for program itineraries), as well as teacher professional development workshops. As part of 

camp activities, all visitors to NaDEET Centre participate in sustainability programming which 

includes a mix of classroom-based activities, preparation of all meals using efficient stoves and 

solar cookers, and living a sustainable lifestyle including the use of bucket showers, long-drop 

composting toilets, recycling and composting, and monitoring of water, waste, and energy usage 

throughout the week (see Figures 1 and 2). Students participate in dune walks to become more 

familiar with the desert’s biodiversity and to instill a deeper appreciation for Namibia’s natural 

resources. The NamibRand Nature Reserve is Africa’s first Dark Sky Reserve (International 

Dark-Sky Association, n.d.), and as such, students are also engaged in an evening of astronomy 

and light pollution education. 

 

 

 

 

 

 



 

 
 

38 

 

 

 

 

 

 

 

 

 

Figure 2 NaDEET Centre student activities. Students at NaDEET Centre on a morning dune hike aimed at 
increasing awareness and appreciation of the Namib desert’s biodiversity (left). Students learning how to measure 

their daily electricity and water usage, and waste generation (right). 

 

3.2.3 Hardap Communities 

Two communities in the Hardap Region were surveyed via household visits; Gibeon and 

Stampriet. Both towns are within driving distance of NaDEET but not geographically close to 

each other. Through its 16 years of operation in a sparsely populated region, NaDEET has 

engaged with nearly all Hardap communities at least once through grants from the national 

government and private donors. In 2011, Gibeon sent one school group of 35 primary school 

children to NaDEET Centre. Those children would now be between 18 and 20 years old. In 

Figure 1 NaDEET Centre. Some of the structures at NaDEET Centre including student cabins and showering 
facilities with a solar powered water heater (left). Students learning about solar electricity generation and storage 

in preparation for weeklong energy usage monitoring (right). 
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contrast, the Stampriet community has a long history of working with NaDEET. Stampriet has 

sent a school group for 9 of the last 10 years, and 11 adults were part of a solar cooking program 

in 2011. Gibeon and Stampriet are approximately 100 km from each other geographically, as 

shown in Figures 3 and 4. Vehicle ownership in both communities is low, and while many 

households in Gibeon own donkey carts, they are not allowed on the 2-lane freeways. The local 

network of small roads considerably increases the distance between the two towns. There is little 

migration between the towns specifically (Namibia Statistics Agency, 2011), though both 

communities travel to markets in Mariental, the nearest big town. Gibeon was used as the control 

group in this study. 

 

Figure 3 Geography of Research Sites within Namibia. Image Source: Google Earth. (2019). 
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Figure 4 Proximity of NaDEET Centre to Stampriet and Gibeon. Image Source: Google Earth. (2019). 

 

Stampriet 

Formally founded in 1898, Stampriet has a population of 1947 individuals with 482 households 

(Namibia Statistics Agency, 2011), according to the 2011 census, the most recent population 

data. The majority of the population in Stampriet lives in the location, a planned section of 

permanent housing, initially built to house the black population during Apartheid, and temporary 

housing structures, known as an informal settlement, in an adjacent area and in open spaces 

within the community. The majority of Stampriet residents speak Afrikaans or Khoekhoegwab, 

also known as Nama or Damara (Namibia Statistics Agency, 2011). Electricity is supplied via 

Namibia’s national grid. All households can have access to the grid, provided that they purchase 

their own connection box with a pre-paid meter available for purchase in Mariental (Keding, 

2016). Groundwater is their primary source of water (Hardap Regional Council, n.d.), managed 

by the Stampriet council which shuts off water access daily at 3 p.m. Many residents use the 

public toilets for N$1 ($0.07 USD) per visit. Stampriet has four schools within its borders; 

Stampriet Primary, Jakob Soul Primary, St. Konrad Primary, and Witkrans Primary. A fifth 

Stampriet 

Gibeon NaDEET Centre 
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school, an expensive private residential school for Afrikaners, is also located in Stampriet, and is 

not engaged with NaDEET nor were they approached for this research. In addition to the 

schools, Stampriet contains a medical clinic and the town council building. The primary grocery 

store, a gas station, and a few other small businesses make up the town center and are 

approximately 1.5 km from the main entrance to the location. 

  

Gibeon 

The town of Gibeon is an old town, formally founded in approximately 1850, with historic ties to 

the German-Herero and Nama wars of the early 20th century. It is a small village, and like the 

location of Stampriet, its inhabitants are black and multiracial, as imposed during Apartheid rule. 

The most recent population data puts the community’s population at approximately 2244 with an 

unknown number of households (Namibia Statistics Agency, 2011). Like in Stampriet, electricity 

is supplied by the national grid via pre-pay meters, and the water is from the aquifer. Gibeon has 

2 primary schools and 2 secondary schools, and a town council building. There are several small 

businesses throughout the town, but there is no gas station, dedicated grocery store, or town 

center. Vehicle ownership is low, and petrol is purchased directly from a private citizen, a 

donkey butcher, who fills a small tank in his yard with petrol that he purchases in Mariental. The 

majority of housing in Gibeon is permanent and of block construction. 
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3.3 Ethics Approval 

The protocol and measures used in this study have been approved by the University of Illinois 

Institutional Review Board under protocol #17037 Cooking with Stored Solar Energy, see 

Appendix A. Three Namibian research assistants were hired to help conduct, translate, and 

transcribe the interviews needed for this study. These individuals were added to the IRB 

protocol. The study has also been approved by Namibia Commission for Research, Science, and 

Technology under permit #RPIV00452018. See Appendix B for documentation of Namibian 

research approvals.  

3.4 Study Methods 

3.4.1 Survey Design 

Household interviews in Stampriet and Gibeon, consisting of survey questionnaires and open-

ended interview prompts, were conducted in March and April 2019. A stratified design with 

random walk was utilized. Census enumeration maps available online from Digital Namibia and 

Google Earth images were used to create the segments.  

Based on aerial images available, each community was divided into 12-16 segments 

along naturally occurring divisions such as streets, dry river beds, etc. that were easily 

recognizable on the ground (Eckman, Himelein, & Dever, 2018) (See Figures 5 and 6). Before 

interviews commenced in each segment, the enumeration maps were checked for accuracy using 

a handheld GPS and existing maps during a walk through the segment. This process checked for 

gross inaccuracies in terms of segment size. Because of the ways in which temporary structures 

are erected throughout the community, including on property belonging to permanent homes, an 

accurate enumeration of households was not possible. Maps were found to be relatively accurate. 
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That is, while the population may have grown, the on the ground realities appeared to 

proportionally match the aerial maps. 

 

Figure 5 Stampriet sampling segments. Segments are outlined in black. Green markers indicate each residence 
sampled. Image Source: Google Maps. (2019). 

 

 

Figure 6 Gibeon sampling segments. Green markers indicate each residence sampled. Segments are outlined in 
black. Image Source: Google Maps. (2019). 
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Households were selected using a systematic sampling method accomplished via random walk. 

The research assistants started in the southwest corner of each segment and surveyed every 5th 

household. Abandoned homes were not counted. Four households declined to participate, and in 

their place, the next household was surveyed. One hundred households in each community were 

surveyed. Without knowing the exact population size, a power analysis was run before the 

interview took place to determine the sample size needed to detect a difference in means of 17 

percentage points or greater. A total sample size of n = 200 has enough power (approximately 

80%) to detect this difference. 

Systematic sampling was used because of its advantages over simple random sampling 

(SRS) in that it is easy to apply, and less laborious than using tables of random numbers. This 

was especially true in this context where the sampling frame is unlikely to represent the 

communities as they currently exist, and where updating the sampling frame may be difficult, or 

nearly impossible, in some areas due to access, as it was in Stampriet and Gibeon. The limitation 

of this sampling method is that the probability of different elements being in the sample are not 

equal. For instance, households 2 and 3 can never both be in the sample using systematic 

sampling, whereas using SRS this would be possible. Nevertheless, systematic sampling behaves 

as simple random sampling and typically has the same precision for variables involving human 

populations (Sudman, 1976). 

All segments were sampled ensuring that the survey results are as representative of the 

entire community as possible. At the time of the research design and segment designation, the 

social structure and organization of each community was unknown to the researcher (e.g., 

stratification based on wealth, religion, or ethnicity), but it was assumed that stratification within 

the community exists, and that there is a high degree of homogeneity within each segment (Lohr, 
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1999). For this reason, all segments were sampled, with the exception of sections 1 and 2 in 

Stampriet which, upon a walk-through prior to sampling, contained business and guest houses 

for tourists, yielding a more precisely calculated sample mean for each variable. 

Two research assistants were hired for the enactment of household interviews. A female 

interviewer was employed to maximize comfortability and ease of conversation with household 

participants, who were predominantly women and children. A male interpreter and driver was 

hired to assist with the enactment of household interviews which were conducted primarily in 

Afrikaans or Khoekhoegwab. Both research assistants were added to the IRB protocol for this 

study. 

During pilot interviews it was clear that, even when the research assistants conducted the 

interviews and the researcher listened from a few steps away, the responses to the research 

questions were skewed in the hopes that the visiting American would be bringing resources to 

them after the interview or in the near future. In an effort to minimize social desirability bias 

(Nederhof, 1985), and gather the most reliable data possible, the research assistants conducted 

the interviews on their own from that point forward (Moses & MacCarty, 2018; Weiss, 1994). 

The pilot interviews were not included in the data set used for this study. The assistants followed 

a daily accountability plan (daily written summaries, uploaded audio files when possible, photos 

of the cover page of each survey completed, and household photos where permitted) to ensure 

that interviews were occurring according to schedule and protocol. 

 Interviews followed a set protocol, beginning with consent procedures. The interviewers 

were instructed to ask follow-up questions throughout to allow for a more conversational tone. 

The interview questions were comprised of demographic information about the household, 

household preferences for cooking fuel and methods, and whether children or adults have ever 



 

 
 

46 

attended a youth session at NaDEET Centre. Some questions on the survey are taken from 

validated instruments. It is important to note that these instruments were not developed, and may 

not have been previously validated, in a rural sub-Saharan community. Therefore, their use was 

exploratory. Specific measures are discussed below. 

 The interviewers requested to speak to the primary cook, and respondent answers were 

recorded manually during the interviews. Interviews were audio recorded, with participant 

permission, to allow for post-interview checking of respondent answers and for context. Half of 

the respondents permitted recordings, which were then later translated, transcribed, and coded by 

a third research assistant, who was also added to the formal IRB protocols associated with this 

work. Consent was received verbally, and documentation of consent was waived. Consent 

procedure and survey questionnaires can be found in Appendices C and D. 

 

3.4.2 Questionnaire Pilot 

The demographic portion of the household survey was piloted in two resource-limited settings 

that had been previously visited; on the Navajo Reservation near Winslow, AZ (n = 6) and in Les 

Cayes, Haiti (n = 7). This pilot was to check for timing and meaning only. Questions deemed as 

unnecessary for the rural Namibian context were deleted, combined or reworded, based on the 

Seasonal Kitchen Performance Tests developed by the Berkeley Air Monitoring Group and the 

recently released Cookstove Usability Testing Protocol (Moses & MacCarty, 2018). The 

Seasonal Kitchen Performance Test instrument streamlined some demographic questions, and 

the Cookstove Usability Testing Protocol questions are worded neutrally to capture the user-

perspective. The questionnaire was reviewed by NaDEET staff for cultural relevance and piloted 

with 10 adults before use in the Stampriet and Gibeon communities.  
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3.4.3 Household Survey Specific Measures 

The specific instruments included in the household questionnaire were chosen to make use of 

existing measures whenever possible. The aim of these instruments was to gather information 

about the primary cook’s knowledge, attitudes, and behaviors toward improved cooking 

technology and sustainability practices within the home. These instruments were not necessarily 

intended for non-Western contexts, and are thus used in an exploratory way only. This is 

described further in subsequent sections below. Efforts have been taken to ensure that key 

dependent variables are measured in numerous ways. For instance, participant responses about 

types of fuel use was asked in two different ways, both in terms of the frequency of use of each 

stove within the household as well as the number of meals prepared on the traditional stove each 

week. A photograph of the kitchen or cookstove(s) in situ, with participant’s consent, was used 

to confirm responses about stove types and usage, including where the traditional stove is located 

(e.g., by a window, with a chimney, etc.). Brief descriptions of each instrument is explained 

below. 

 

Adoption Index Survey 

This survey is part of a toolkit developed for the GACC (Troncoso, 2013; Troncoso et al., 2013). 

The survey included in this toolkit includes 8 questions regarding the user’s perceptions and 

reported use of an improved cookstove, as well as a visual observation of the stoves used to 

confirm the participant’s responses. These questions were asked for each type of cookstove or 

fuel in the home and occurred throughout the interview, rather than as a discrete set of questions. 

Based on the responses, the adoption index was calculated. The adoption index (AI) is calculated 

as a function of four variables: the frequency of use of the cookstove (FCCS), overall condition 



 

 
 

48 

of the cookstove (CCCS), level of satisfaction with the cookstove (LSC), and her interest in 

replacing the cookstove with a similar one at the end of the cookstove’s lifetime (IRS).  

Each variable mentioned above was given a score, defined by a rubric, based on visual 

observation of the stove and the respondent’s answers to the questions. Based on a cluster 

analysis of several case studies, the variables were weighted and the following adoption equation 

for an individual stove was developed (Troncoso, 2013; Troncoso et al., 2013). 

 AI=4(FCCS)+3(CCCS)+2(LSC)+1(IRS) (1) 

Photographs were taken of each stove in situ, with participant consent at the end of the interview. 

Where possible, dwelling exteriors were also photographed to provide additional context if 

needed (e.g., construction or size of home, type of property, presence of animals, etc.), though 

residents in Gibeon largely declined these photos. 

 

Revised New Ecological Paradigm (NEP) 

The original NEP instrument was developed in the 1970s as a way to measure pro-environmental 

orientation, or the public’s concern for “environmental quality” (Dunlap et al., 2000). This scale 

has since been updated to reflect the environmental concerns, priorities, and language of today 

and has been one of the most widely used instruments to assess the ecological worldview and 

attitudes of the general public, as well as with specific groups such as farmers (Dunlap et al., 

2000). It has been demonstrated that the NEP possesses both predictive and known-group 

validity (Dunlap et al., 2000). This instrument comprises 15 Likert-scale items designed to tap 

into five areas associated with an ecological worldview: the reality of limits to growth, anti-

anthropocentrism, the fragility of nature and its balance, the rejection of human exemptionalism, 

and the possibility that an eco-crisis is imminent (Dunlap et al., 2000). There is debate about the 
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appropriateness of using scales developed in high income countries in LMIC contexts (e.g., 

Adeola, 1996; Ogunbode, 2013) due to differences in values, economic means, and cultural and 

traditional differences. However, this instrument has recently been used in LMICs including 

India and Turkey, and across Latin America (Bechtel et al., 1999; Dunlap et al., 2000; Khan et 

al., 2012; Leung & Rice, 2002; Rauwald & Moore, 2002; Wesley Schultz & Zelezny, 1999), and 

as such was used here in an exploratory way. NaDEET reviewed both this instrument and a 

similar measure, the Nature Relatedness Scale (Nisbet et al., 2011), for use in the communities, 

and recommended that the NEP be used for its content and brevity.  

 

Attitudes about Solar Cooking 

Mercy et al. (2008) developed a short questionnaire for assessing women’s perceptions and 

knowledge about solar cookers in Mali. These 10 questions are based on a 5-point Likert scale, 

similar to other measures included in the questionnaire. Minor adjustments have been made to 

the survey to replace references to Mali, the location of the instrument development, with 

Namibia.  

 

Six Americas Short Survey (SASSY) 

The Six America’s Global Warming survey consists of 36 questions which assess a respondent’s 

knowledge and attitudes about global warming and climate change. This survey has been used 

since 2008 to segment the American population into six groups based on their beliefs, attitudes, 

and level of concern about global warming (Chryst et al., 2018). The results of this instrument 

have been used in a variety of ways by researchers, educators, and policy makers. Most recently 

there is interest in its use for tailoring communication about climate change to specific audiences 
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(Chryst et al., 2018). Several other countries have used or adapted this instrument for their own 

citizens, and the BBC recently conducted a survey of 33,000 residents from six countries in Asia 

with the explicit goal of improving their communication strategies (BBC Media Action, 2013). 

The instrument has also been used on small, sub-groups such as farmers in the corn belt of the 

United States (Arbuckle et al., 2013), but to date, no studies exist in which rural residents of 

LMICs have been surveyed. Recently, a subset of four questions was used to reliably assess an 

individual’s perceptions about global warming risks, expected harm to future generations, and 

how important the respondent finds these issues, as accurately as if the entire instrument was 

used (Chryst et al., 2018). These four questions were asked at the very end of the survey as to not 

introduce bias into NEP responses. 

3.5 Findings 

3.5.1 Sampling Weights 

Sampling weights were calculated to account for differential probabilities of selection based on 

unequal segment sizes in terms of number of households per segment, to improve precision of 

mean estimations. The sampling frame and data from the Namibian 2011 census was used to 

determine the population size in individual, or groups, of segments used in this study to calculate 

the weights. For instance, according to the census, there were 513 people living in areas 1, 2, 3, 

and 4 in Gibeon in 2011. This data, combined with household size data collected during the 

study, was used to calculate sampling weights for each segment. The total number of people in 

the houses sampled in these four areas was n = 196, yielding a base weight, the inverse of 

probability of selection, wi = 2.62.  

 There were 4 nonresponses; 1 in Stampriet, and 3 in two different segments in Gibeon. 

Nonresponse weights,  
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 !"# = 	 &'&( (2) 

where Ss is the number of cases sampled for the segment and Sp is the number of responses 

obtained for the segment, were calculated for segments containing a nonresponse. Nonresponse 

weights were multiplied by the base weight for an adjusted base weight. The relative weights, 

were then found by dividing the adjusted base weights by  w, the mean of all adjusted base 

weights for the community,  

 w =	 [*(,-)("-)]"   (3) 

to yield the total sampling weight. When the survey design was declared in Stata, these total 

sampling weights were then used for all mean estimations using Stata’s svy commands which 

more precisely estimates means and confidence intervals. Unless specifically discussing the 

sample, weighted data was used for all analyses. 

 

3.5.2 Gibeon as a Control 

Gibeon was chosen as a control group to Stampriet at the suggestion of the director of NaDEET. 

Both towns are located approximately equidistant to the nearest large town, Mariental, are rural, 

and similar in population size. To confirm the appropriateness of Gibeon as a control group for 

the treatment group, Stampriet, several key variables were measured and compared across the 

towns. This section describes the justification for Gibeon as a control group by examining 

demographics, electricity access and use, household cooking fuel patterns, and socioeconomic 

status.  
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Demographics 

In Stampriet, 34 of the households interviewed had at least one member of the household that 

had been to NaDEET Centre at some point in the past. Two households in Gibeon reported 

similar experiences. One of these respondents stated that her daughter attended NaDEET Centre 

with the 2011 school group. The other respondent is a young woman who moved to the control 

town for marriage, and who had attended NaDEET herself as a student from a different Hardap 

town. 

Several key variables were measured to compare the two towns, including household 

size, average adult education, language spoken, number of children per household and whether 

the children in the household have the appropriate number of years of schooling based on their 

age1, electricity, and fuel use. Independent samples t-tests were used to determine that there were 

no significant differences across these variables, indicating that the two towns are similar 

demographically, Table 1 below. 

 

    
 Stampriet Gibeon t(198) p 
Total household size 5.88 5.34 1.35 0.177 
Number of children in household 2.67 2.55 0.39 0.695 
Average adult education 7.49 8.20 1.90 0.059 
Children have appropriate level of education  0.90 0.88 0.46 0.645 
Female Head of Household  0.45 0.58 1.85† 0.066 
Age of Respondent 43.6 46.7 1.27 0.204 
Female Respondent 0.87 0.94 1.69† 0.092 
Afrikaans Speaker 0.87 0.79 1.51† 0.133 

 

Table 1 Demographic comparisons of treatment and control towns. T-test results used to confirm demographic 
similarities between Stampriet and the control, Gibeon.  

† Indicates z-scores from a non-parametric proportion test of means due to the dichotomous nature of these 
variables. A t-test produces the same test statistic and p-values. 

 

 
1 Nationally, many Namibian students drop out of school at Grade 10, and thus adults and teenagers who completed 
grade 10, or above, were considered to have the appropriate amount of schooling. 
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Access to and Use of Electricity 

More homes in Stampriet (97%) have access to electricity than do in Gibeon (81%), however 

access to is not equivalent to use of electricity. In both towns, electricity is the primary light 

source if the house is connected to the grid, and thus more Stampriet households use electricity 

for their lighting needs. However, these grid-connected households in Stampriet use their electric 

lights considerably less (M= 2.72 hours, SD = 1.83) than those in the control (M = 3.52, SD = 

1.08), as measured by an independent samples t-test, t(168) = 3.38, p = 0.009, with a medium 

effect size as defined by Cohen (1988), d = 0.52.  

Households in Gibeon with grid access own, and use on a daily basis, similar numbers of 

electrical appliances as Stampriet houses. Likewise, electric stove ownership across both towns 

is approximately 70%, despite the disparity in access to electricity. For reasons which will be 

explored later in this section, just 72% of Stampriet households with access to electricity use it 

for cooking, an energy-intensive task, as compared to 85% of such households in Gibeon. It 

follows, then, that grid-connected households in Gibeon spend significantly more on monthly 

electricity costs than households in Stampriet, as shown in Table 2.  

 Stampriet 
(n = 97) 

Gibeon 
(n = 81) t df p 

Electricity as primary light source 0.96 0.79 3.92† 197 0.001* 
Electric stove ownership 0.70 0.71 0.16† 176 0.877 
Monthly electricity expenditures (N$) 270.21 384.11 2.46 173 0.015 
Number of electrical appliances owned 
(excluding stoves) 4.05 4.30 0.67 198 0.504 

Number of electrical appliances used daily 
(excluding stoves) 2.96 3.45 1.83 169 0.068 

 

Table 2 Respondents' electricity usage in Stampriet and Gibeon. T-tests to compare electricity usage in Stampriet 
and Gibeon for households connected to the municipal grid.  

* Indicates p-values less than 0.001  

† indicates z-scores as a result of proportion tests, rather than t-tests 

 



 

 
 

54 

Cooking Fuel 

Despite nearly ubiquitous access to electricity in Stampriet, more than half of the surveyed 

households use firewood as their primary cooking source, while just a third primarily uses 

electricity. In Gibeon, where 81% of sampled households have access to electricity, half of all 

respondents report using electricity as their primary cooking fuel, and 44% use wood. Primary 

fuel use by town is shown in Figure 7. 

 

 

Figure 7 Access to electricity and primary cooking fuel used across Stampriet and Gibeon. 

 

Namibia is the fifth largest producer of charcoal globally, formally employing nearly 

10,000 people across the charcoal value chain, in large part due to bush encroachment and efforts 

to remove an invasive tree species (Staff Reporter, 2019). And while charcoal is commonly used 

throughout Namibia for traditional cooking as well as for braais, or barbecues, it was seen in just 

two households in Gibeon, and not at all in Stampriet. Charcoal can be purchased from most 

grocery shops, and from roadside sellers. This is confirmed by the energy demographics 

described in the 2011 census report (Namibia Statistics Agency, 2011). 
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Looking at all cooking fuel usage across the two towns, there is not a significant 

difference between the number of households who use firewood or electricity for at least some of 

their cooking needs. In both towns, 92% of respondents cook with an open fire at least some of 

the time. Likewise, there is no significant difference between households who use electricity for 

at least some cooking events, as measured by a two proportions z-test, z = 0.31, p = 0.758. The 

ways in which households in both towns stack cooking fuels is also similar. Two fuels, usually 

wood and electricity, is the most common stack. Just one household in Stampriet and five in the 

control reported using three fuels, four of which reported LPG use and two charcoal. LPG use is 

less common in Namibia’s interior, ostensibly because petroleum-based fuels increase in price 

the farther inland a town is located in relation to Walvis Bay, Namibia’s only port city 

(Government of the Republic of Namibia, 2017). Additionally, two sampled households in 

Stampriet owned parabolic solar cookers, but neither respondent in either household made 

mention of it when asked about the households’ energy sources for cooking. 

 

Firewood Collection 

In terms of fuel procurement, there is no significant difference between the two towns in the 

proportions of residents who collect firewood (Table 3). More people in Stampriet purchase 

firewood than those in Gibeon, though it is useful to know that many households in Gibeon are 

situated close to the bush, while residents in Stampriet report a longer walk to woody resources. 

Perhaps for this reason, more households in Stampriet report purchasing firewood than in 

Gibeon. Further, 27% of Stampriet households and 16% of those in the control, reported that the 

household both collects and purchases firewood. The price of firewood varies across the country 

and by place of sale. For instance, in the larger cities like Windhoek and Swakopmund, a sack of 
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wood at the grocery store consisting of five or six pieces of hardwood sells for between $5-7 

USD. 

 

 Stampriet  Gibeon  z p 
Collect 0.64 0.68 0.62 0.533 
Purchase 0.65 0.48 2.38 0.017 

 

Table 3 Firewood procurement in Stampriet and Gibeon. Two proportion z-test results comparing firewood 
procurement methods in Stampriet and Gibeon, the control town, as percentage of respondents who use firewood. 

 

In contrast to most cookstove literature which positions fuelwood collection as women’s 

and children’s drudgery, men collect firewood as frequently as women in these two rural Hardap 

towns (see Table 4). These variables are dichotomous, and thus a two proportion z-test was 

performed which indicates that more adults are responsible for this task than children, z = 6.11, p 

< 0.001. Households in Gibeon spend, on average, 12.55 hours (SD = 6.81) collecting fuel each 

week which is significantly more than Stampriet’s 9.65 hours (SD = 8.32) as measured by an 

independent samples t-test, t(108) = 2.00, p = 0.047, Cohen’s d = 0.38.  

 

 Stampriet Gibeon z p 
Adults 0.89 0.80 1.38 0.167 

Men 0.63 0.53 1.08 0.280 
Women 0.53 0.43 1.00 0.314 

Children 0.35 0.38 0.30 0.768 
 

Table 4 Responsibility for fuel collection. Results of two proportion z-tests comparing percentages of residents in 
sampled households responsible for collecting firewood in each town. 
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Firewood as Primary Cooking Fuel 

Respondents who indicated that they primarily cook with firewood, were asked to explain why it 

was their first choice. This is of special interest in Stampriet where nearly all dwellings have 

access to electricity. Responses were coded using Grounded Theory (Glaser & Strauss, 1967) 

and seven themes emerged, as shown in Table 5.  

 

Firewood as Primary Fuel Code Stampriet Gibeon 
n (%) n (%) 

No electricity  6 (9) 2 (4)2 
Cost savings/save electricity 39 (57) 38 (84) 
Custom, habit, and tradition 7 (10) 1 (2) 
Speed and convenience 5 (7) 3 (7) 
Preference 6 (9) 0 (0) 
Fear of electricity 3 (4) 1 (2) 
Availability of wood 2 (3) 0 (0) 

 

Table 5 Respondents’ reasons for choosing firewood as the primary household cooking fuel. 

 

While more households in Gibeon, the control town, lack access to electricity than in 

Stampriet, and thus truly do not have any other option, 9% of Stampriet respondents also stated 

that they have no access to electricity, even though all but 3% of houses were connected to the 

grid, formally or informally via a neighbor’s house. Through interviews it became clear that 

electricity was carefully managed, and this may account for the discrepancy; it is not that they do 

not have access, it is more that it is impractical, or cost prohibitive, for them to use electricity for 

such an energy-intensive task. In Namibia, nearly all household electric meters are pre-pay. In 

both towns, numerous respondents mentioned that when the electricity “ran out” they used 

 
2 A note of interest, nearly 20% of sampled residents in the control town do not have access to electricity, all of 
whom report firewood as their primary cooking fuel, with the exception of 2 who cook with electricity at a 
neighboring household. Yet, only 2 of the expected 19 households state that the reason firewood is used is because 
their home lacks access to the grid.  
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candles for lighting and firewood for cooking. In other households it was clear that in order to 

make the electricity last longer for lighting, phone charging, and other small tasks, firewood was 

used for cooking.  

 

Socioeconomic Status  

The key difference between the two towns is the overall socioeconomic status (SES). This was 

observed initially as a visual assessment of the communities (Figure 8). While Gibeon has one 

segment (Segment 3, n = 13 households) that contained some informal dwelling units (e.g., those 

made from found materials including sheet metal, tarps, and scrap wood), large areas of 

Segments 10-14 (n = 60 households) in Stampriet are largely informal.  

      

 

Figure 8 Dwellings in Stampriet. Clockwise, from top left: a permanent home of block construction, a permanent 
house with an informal room off the back, and an informal dwelling unit. 



 

 
 

59 

A variable was created as a proxy for socioeconomic status. Five other variables – 

segment is mostly permanent housing, electric stove ownership, the presence of an indoor tap, 

primary cooking fuel is not firewood, and television ownership – were selected as indicators of 

higher SES for the types of amenities and conveniences they afford households. The five 

variables had adequate internal consistency, as measured by Cronbach’s alpha, a = 0.71, an 

index of reliability (Cronbach, 1951). To ensure these variables were associated with a single 

construct, an unrotated factor test was performed producing one eigenvalue over 1.0 accounting 

for 95% of the variance with all items loading at 0.5 or higher.  

An independent samples t-test comparing the two towns reveals that households in 

Gibeon have a higher mean SES (M = 3.47, SD = 1.34) than those in Stampriet (M = 2.10, SD = 

1.79), t(198) = 6.13, p < 0.001, with a large effect size, Cohen’s d = 0.87. This confirms visual 

observations made during drive- and walk-throughs. SES is used in the many of the analyses that 

follow. As such, it is important to note that there is no correlation between NaDEET experience 

and SES. That is, households across the socioeconomic spectrum are represented in the 

subsample of houses with NaDEET experience. Since NaDEET’s participants are from 

government, or public, schools, and because the experience, including travel to and from the 

Centre, is subsidized or provided freely, there is no bias toward higher or lower SES households. 

 

3.5.3 Evidence of NaDEET’s Impact  

In order to answer the research question posed by this study, the premise that bi-directional 

learning occurs within the household when children bring home information learned from an 

external source, such as ESD programming from NaDEET, needed to be established. If this is 

true, then the hypothesized answers to the research sub-questions were that the parents of 
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children with NaDEET experience would be more knowledgeable about the topics addressed by 

the ESD programming than those without, and that this would make a community more 

knowledgeable and receptive to change over time (e.g., This last section of the study’s findings is 

structured in this way.  

 Additionally, three primary comparisons are made between, and within, the two 

communities. To support the first point above, NaDEET households are compared against 

similar households in Stampriet, that is, households with school-aged children who are eligible to 

attend NaDEET, but have not yet participated in that experience. The second and third points are 

addressed by analyses that compare households who have a family member with NaDEET 

experience against all households without such experience, and the two towns directly. The 

comparisons described here are primarily conducted using t-tests, two proportions z-tests, and 

their nonparametric equivalents, including Kruskal-Wallis ANOVAs, Mann Whitney or 

Wilcoxon rank-sum, and Wilcoxon signed rank tests.   

For ANOVAs, Stampriet households are assigned to two groups, a within-community 

group and an across-community group. The within Stampriet groups consist of NaDEET 

households, and non-NaDEET households with and without children living in the residence. The 

across community groups consist of all control group households, Stampriet households with and 

without NaDEET experience. 

An emphasis is also placed on households that primarily cook with wood in each of these 

analyses for two reasons; one because cooking with wood is highly correlated with a lower 

socioeconomic status (r = 0.75), which can keep modern fuels out of reach, and two because it is 

fuelwood users whose behaviors the larger cookstove community seeks to change. Firewood as a 
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primary cooking fuel was inversely related to the five other variables that were used to construct 

the latent SES variable. 

 

Family Knowledge of NaDEET Centre Activities  

Respondents who either themselves attended, or had a family member attend, NaDEET Centre at 

some point in the past were asked what they remembered about the experience at NaDEET. This 

question was asked at the beginning of the interview, immediately after collecting demographic 

information (e.g., age, gender, level of education) of all residents in the household. Responses 

were coded, and all but one naturally fell under NaDEET’s four foci; energy, water, waste, and 

biodiversity. The topic that did not group with the others referenced “evening programming,” 

understood here to mean the astronomy session.  

Of the 36 households with NaDEET experience, which includes the two from the control 

group, 69% of households could report at least one topic or activity in which the participant 

engaged. 31% of households (n  = 11) reported that they could not remember, or did not know, 

about the family member’s time at NaDEET. Of these respondents, three were siblings of the 

NaDEET participant, and wouldn’t necessarily be expected to know or recall specifics. Nor 

would one expect this of a grandparent (n=2) or a mother-in-law (n=1). The other five were 

parents of a child who attended NaDEET, however with the exception of one household, 

multiple years had passed since the child’s participation; 2, 3, 8, and 10 years. Two of the 

mothers mentioned that their sons tell them “nothing,” and thus their unknowingness has less to 

do with NaDEET and more to do with their relationships with their children. 

 Of the remaining 25 households, the mean number of topics or activities recalled was 

1.89 (SD = 1.14). An average of 9.28 years (SD = 2.29) has passed for the 8 individuals who 
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attended NaDEET themselves. The remaining 17 respondents who were able to recall specifics 

about a family member’s experience at NaDEET were parents (n = 10), siblings (n = 4), and 

older relatives like an aunt (n = 1) and grandparents (n = 3). This is presented to highlight that 

71% of respondents who were parents of former NaDEET participants were able to name at least 

one topic or activity their child had engaged in, despite 3.5 years (SD = 0.64 years) being the 

average length of time since participation. 

Topics in household energy (e.g., solar cooking, solar energy, efficient cookstoves, 

energy conservation) accounted for nearly half (43%) of all remembered items, significantly 

more than topics of NaDEET’s other themes; water (21%), waste (8%), biodiversity (28%), and 

astronomy (2%). The activity that received the most mentions during interviews was solar 

cooking, with four past participants, and seven family members, recalling the topic. Solar 

cooking accounted for 21% of all responses (past participants n = 4, other family members n = 7) 

and nearly half of the energy-related responses.  

 

Future Cookstove Decision-Making 

 Respondents were asked with whom they would discuss future cookstove purchases. If 

the respondent was a parent and they did not mention their children, they were asked if they 

would discuss it with their children. Approximately half of all respondents in both towns said 

that they would indeed gather their children’s input. This is true for parents of school-aged and 

adult children. 

Each respondent was also asked if they knew where they could buy an efficient 

cookstove. Just four respondents, one in the control group and three in Stampriet, were able to 

offer an answer for this question. The Stampriet residents stated that efficient cookstoves could 
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be purchased in Windhoek, the capital. The respondent in Gibeon suggested Swakopmund, a 

small coastal town. No responses were more specific than naming one of the largest towns in the 

country. That said, no improved cookstoves or solar cookers were observed in grocery stores or 

camping goods stores in either of these cities, though an exhaustive search was not undertaken. 

 

3.5.4 Adoption of Cooking Devices Across Towns 

Using Troncoso (2013), adoption indices were calculated for each cookstove, including 

traditional cooking fires, in each residence. The four variables used in determining a score for 

each cookstove was based on the rubric shown in Table 6. Each variable is weighted, and 

adoption scores are out of 10 points; 1 indicating “very bad adoption” and 10 indicating “very 

good adoption” (Troncoso, 2013). The condition term was dropped for electrical devices since 

tinkering or making modifications to an electrical device is outside the expertise of most users. 

This term, as well as the interest in replacing term has no meaning in the context of traditional 

stoves, and was thus also eliminated. Adoption scores ranged from 0 to 7 for electric stoves, and 

up to 6 for traditional cookstoves (Table 7).  A one-point difference between scores, based on the 

variables and weightings used, represents an additional two or three days of cookstove use per 

week, or an increase from ambivalence to high satisfaction with the stove’s performance.  

 Value 
0 0.25 0.5 0.75 1.0 

Frequency of use 
(FCCS) Never Once per week 

or less 
2 to 3 days per 

week 
4 to 6 days per 

week Every day 

Condition 
(CCCS) 

Destroyed 
or in disuse 

Modifications; 
performance 
impairment 

Modifications; 
no performance 

impairment 

Working with 
low 

maintenance 

Perfect with 
good 

maintenance 
Level of satisfaction 
(LSC) Unsatisfied Low 

satisfaction 
Regularly 
satisfied Satisfied Very satisfied 

Interest in replacing 
(IRS) No  

 Maybe  Yes 

 

Table 6 Troncoso's rubric for scoring adoption index variables (Troncoso, 2013). 
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Original 
Scale 

Electric 
Cookstoves 

Traditional 
Cookstoves Adoption Description 

9 – 10 6.3 – 7 5.4 – 6 Very Good Adoption 
8.5 > 9 5.95 > 6.3 5.1 > 5.4 Good Adoption 
7 > 8.5 4.9 > 5.95 4.2 > 5.1 Regular/Moderate Adoption 
5 > 7 3.5 > 4.9 3 > 4.2 Bad Adoption 
1 > 5 1 > 3.5 1 > 3 Very Bad Adoption 

 

Table 7 Modified versions of Troncoso's adoption scoring guide for use in this study (Troncoso, 2013). 

  

Electric Stove Adoption 

Electric stove adoption was measured by the following equation,  

 4(FCCS) + 2(LSC) + (IRS) (4) 

where FCCS is the frequency of use, LSC is level of satisfaction, and IRS is interest in replacing 

the stove at the end of its lifetime. Table 8, below, describes mean electric cookstove adoption 

scores across Stampriet. A one-way ANOVA of households in Stampriet with NaDEET 

experience, and those without NaDEET experience and with or without children in the house, is 

also significantly different, F(2, 97) = 3.22, p = 0.044. The effect size of this difference is 

moderate, h2 = 0.06.  

 

Stampriet Group n Mean SD 
NaDEET Experience 31 3.81 2.68 
Household with Children 51 2.48 2.50 
Household without Children3 18 3.64 2.17 

 

Table 8 Electric cookstove adoption scores across Stampriet. A higher mean indicates higher frequency of use 
and/or satisfaction with cooking with an electric stove. 

 

 
3 Households without children in Stampriet are largely single male residents or the elderly. The elderly receive a 
monthly pension from the government which is used for their expenses, including the cost of electricity. The single 
men reported disinterest in needing to collect firewood or start a fire after being at work all day. Single men appear 
to favor electric hot plates. 
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Independent samples t-tests were done to further examine the differences between the 

groups, and found that within Stampriet, households with NaDEET experience have higher mean 

adoption scores for their electric stoves than similar homes with children and without NaDEET 

experience, t(80) = 2.27, p = 0.026, and Cohen’s d = 0.52. 

In Gibeon, electricity is more commonly the primary fuel, and thus these households 

have adopted their electric stoves at a higher degree than households in Stampriet. An 

independent samples t-test comparing the two towns shows that Gibeon does indeed have a 

higher electric cookstove adoption rate than in Stampriet, t (138) = 4.08,  p < 0.001, with a large 

effect size, Cohen’s d = 0.69. However, there is not a significant difference between Stampriet’s 

NaDEET households and those in Gibeon, t(95) = 1.34, p = 0.184, indicating that NaDEET 

households, in a town that primarily cooks with firewood, are actually more similar to the town 

that primarily cooks with electricity (Figure 9). 

 

 

Figure 9 Electric cookstove adoption scores across both towns. Non-NaDEET and NaDEET categories represent 
subsamples of surveyed Stampriet respondents. The horizontal blue line indicates the minimum value to be 

considered an acceptable adoption score. 

 
 A multiple regression analysis was performed to predict the value of electric stove 

adoption based on several demographic variables known to affect adoption in other studies, 
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namely SES and the respondent’s highest level of education. NaDEET experience was also 

added as a covariate. The overall model is significant, but only SES is a significant predictor, as 

shown in Table 9.  

 

 B SE b t p 
Socioeconomic Status 1.25 0.08 0.78 14.85 0.001* 
Level of Education - 0.05 0.05 - 0.06 - 1.04 0.301 
NaDEET experience - 0.17 0.61 - 0.02 - 0.29 0.773 
F(3, 193) = 95.98, R2 = 0.57      

 

Table 9 Summary of regression analysis for variables predicting electric cookstove adoption.  

* Indicates p-values less than 0.001 

 

Traditional Cookstove Adoption 

There is no published literature that examines the degree to which a household or community has 

“adopted" their open fire, or traditional cookstove. In the context of an open fire, “adoption” is 

taken to mean the degree to which a household is committed to their traditional cookstove. While 

poverty remains the largest obstacle to efficient cooking, it has long been understood that there is 

no universal reason for households choosing to adopt, or dis-adopt, a new cooking technology 

(Cundale et al., 2017). It stands to reason then that understanding what these factors are, and 

attempting to identify or quantify their predictors, may shed some light on how receptive a 

household, or community, may be to a new cooking device. If recipients of cookstove 

implementation programs are chosen based on the community’s willingness to use a new 

technology in their kitchens, rather than out of logistical convenience (e.g., on the ground 

partners with existing relationships in the community, ease of access to the community, etc.), it is 

rarely, if ever, reported in the literature. Because there are no current mechanisms for measuring 

the degree to which a household has “adopted” their open fire, Troncoso’s (2013) adoption index 
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was used, as described earlier. Using the same weights and rubrics, each household’s adoption of 

their traditional cookstove was measured. Adoption scores range from 0 to 6, with Troncoso’s 

adoption scores adjusted to reflect the smaller scale used here (Table 7). 

A one-way ANOVA of the Stampriet groups (NaDEET households, and non-NaDEET 

households with and without children), shows significant differences with a large effect size as 

shown in Table 10, F(2, 96) = 6.74, p = 0.002, h2 = 0.12. 

 

Stampriet Group n Mean SD 
NaDEET Experience 31 3.72 2.22 
Households with Children 51 5.55 0.91 
Households without Children 17 5.06 2.08 

 

Table 10 Traditional cookstove adoption scores in Stampriet. A higher mean indicates higher frequency of use 
and/or satisfaction with cooking over an open fire. 

 

T-tests were performed to further detail the differences between these groups of 

households. When comparing households with NaDEET experience to other households with 

children in Stampriet, findings indicate that NaDEET households are less committed to their 

open fires, and therefore, potentially more open to a new cooking device, t(80) = 5.22, p < 0.001. 

The effect size of this analysis is large, d = 1.19.  

Similarly, a significant difference is indicated in a one-way ANOVA comparing 

traditional cookstove adoption scores between Stampriet households with and without NaDEET 

experience and in Gibeon, F(2, 192) = 4.78, p = 0.009, h2 = 0.05. When comparing just the 

NaDEET households sampled in Stampriet to those in Gibeon, the NaDEET households have 

adopted their traditional cookstoves less than Gibeon (M  = 4.55, SD = 2.00), but the difference 

is not quite significant, t(123) = 1.95, p = 0.053. This again suggests that NaDEET households 
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cook more similarly to Gibeon where electricity is most commonly used, rather than like 

Stampriet and its culture of firewood (Figure 10).  

 

 

Figure 10 Traditional cookstove adoption scores by town. The horizontal blue line indicates the minimum score for 
acceptable adoption, 4.2. With the exception of NaDEET households in Stampriet, all groups demonstrate a mean 

adoption score indicating sufficient adoption, or commitment, to the household’s open fire. 

 

A multiple regression was calculated for the same covariates as used in the electric 

cookstove adoption analysis. The overall model is significant, as shown in Table 11. All three 

independent variables – SES, average adult level of education, and NaDEET experience are 

significant predictors and are negatively associated with a higher traditional cookstove adoption 

score. F(3, 188) = 13.42, p < 0.001, R2 = 0.25. 

 

 B SE b t p 
Socioeconomic Status -0.39 0.10 -0.33 -3.77 0.001* 
Level of Education -0.15 0.07 -0.21 -2.11 0.036 
NaDEET experience -1.03 0.50 -0.18 -2.09 0.038 
F(3, 188) = 13.42, R2 = 0.25      

 

Table 11 Summary of regression analysis for variables predicting traditional cookstove adoption.  

* Indicates p-values less than 0.001 
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Scaling the adoption scores in order to compare traditional and electric cookstove 

adoption reveals that across both towns, respondents are significantly more committed to their 

traditional cookstove than to their electric stoves, t(194) = 7.91, p < 0.001, with a large effect 

size, Cohen’s d = 0.92. The difference between electric and traditional cookstove adoption is the 

smallest for NaDEET households, who have the lowest average score for traditional cookstove 

adoption and electric stove adoption score similar to those in Gibeon. In fact, after scaling the 

scores for comparison, there is not a significant difference between NaDEET households’ 

adoption of their electric cookstoves and their open fires (Figure 11), which is not true for any 

other group in the treatment or control town (Table 12). 

 

 n t p d 
Stampriet 99 6.82 0.001* 1.15 

NaDEET Experience 34 1.62 0.115  –  
Household with Children 49 9.37 0.001* 2.09 

Gibeon 96 4.40 0.001* 0.71 
 

Table 12 Scaled adoption indices for electrical and traditional cookstoves. Paired t-test results comparing scaled 
adoption indices for electric and traditional cookstoves for survey respondents in each group.  

* Indicates p-values less than 0.001 
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Figure 11 Comparison of cookstove adoption scores. A comparison of scaled adoption scores for electric and 
traditional cookstoves in Stampriet and Gibeon. The horizontal blue line indicates the minimum to be considered an 

“acceptable” level of adoption. 

 

The role of poverty in the adoption of cookstoves in these two communities cannot be 

ignored. Households that can afford electric cookstoves, regardless of regularity of use, have 

mean traditional cookstove adoption rates that are significantly lower (M = 4.23, SD = 2.14) than 

households without electric stoves (M = 5.59, SD = 0.82), as measured by an independent 

samples t-test, t(193) = 4.76, p < 0.001. The effect size of this analysis is moderately-high, 

Cohen’s d = 0.74. Similarly, an independent samples t-test examining only the respondents who 

live in informal settlements, or who primarily cook with wood, and thus those who are among 

the poorest, shows that there is not a significant difference across communities, regardless of 

NaDEET experience.  

 

Recycled Fireballs 

While solar cookers are used for lunch and dinner preparation at NaDEET Centre, the morning 

meal, typically mielie pap, a maize porridge, and hot water for coffee and tea is prepared over 
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fuel efficient stoves. As part of NaDEET’s energy programming, school groups make recycled 

fireballs for use in these stoves. All used paper is saved at NaDEET for this purpose, 

simultaneously teaching children how to decrease fuelwood consumption and eliminate paper-

based rubbish, which often becomes litter due to few municipal waste management programs 

nationally. Paper is soaked in water, children shred the wet paper into small bits, and then press 

handfuls together to form a tight ball (Figure 12). Each fireball is then dried on a rack for one 

week. Fireballs made during the previous session are used in the stoves during the children’s 

camp visit. Approximately ten fireballs are needed to heat a pot of water using a purchased 

efficient cookstove, and 10-15 are needed in the handmade equivalent constructed at NaDEET4. 

 

 

Figure 12 Recycled fireballs at NaDEET. An 8th grade student making a recycled fireball (left), an efficient 
cookstove made at NaDEET that is used to boil water each morning (right). 

 

NaDEET is aware of an organization in Sesriem, the town at the entrance to the most 

visited part of the Namib-Naukluft National Park, that has made recycled firebricks in the past, 

 
4 NaDEET held workshops for Hardap communities (not those included in this study) to learn to make this style of 
efficient cookstove in the past. Efficient cookstoves are not common in the Hardap, but are more so in northern 
regions of Namibia. 
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but it is unknown whether this still occurs. Sesriem is two and a half hours by car north of 

NaDEET Centre over rough terrain (see maps in Figure 3), and approximately five hours to both 

Gibeon and Stampriet. NaDEET staff knows of no other organization that makes these or a 

similar product. 

 Naturally, households with NaDEET experience report knowledge or use of fireballs at a 

significantly higher proportion than do sampled households without such experience as measured 

by a two-sample test of proportions, z = 4.53, p < 0.001. All respondents who attended a session 

at NaDEET themselves (n=8), reported using or making fireballs in the past. In comparing the 

two towns directly, regardless of NaDEET experience, 18 sampled Stampriet households report 

knowledge of recycled fireballs as compared to 5 in in the control group, which is again an 

unsurprising significant difference, as measured by a two-sample test of proportions, z = 2.88, p 

= 0.004.  

Though a small subsample (n = 7 in Stampriet, n = 4 in Gibeon), it is the non-NaDEET 

households’ knowledge and/or use of recycled fireballs that provide some insight into the 

transmission of information throughout the communities. In Stampriet, where school groups 

have been regularly attending NaDEET’s programming for a decade, information about recycled 

fireballs is spread by both children and adults in public spaces. With the exception of two 

respondents, all reported knowledge of these recycled fireballs came from within the community; 

the majority report learning about it directly from a child or family member, while others heard it 

discussed “around town” and “in the shops.” When looking at it from this perspective, nine of 

the ten non- NaDEET households who have heard of recycled fireballs learned of it locally, and 

40% made them at home. In the control town, just one respondent of the four, a teacher, learned 

of recycled fireballs from a local source, a colleague. The other four respondents in Gibeon 
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learned about recycled fireballs from a magazine or at a workshop, though where this workshop 

occurred and who it was sponsored by remains unknown. 

 

3.5.5 Attitudes and Knowledge   

Solar Cooking  

Mercy et al.’s (2008) solar cooking instrument was used to evaluate what respondents knew 

about solar cooking and their attitudes toward it. The 10-questions span both understanding and 

attitude questions (e.g., The sun can be used to cook food; solar cookers are accepted in my 

culture) to questions about their availability and affordability. This scale showed an adequate 

degree of internal consistency as measured by Cronbach’s alpha, a = 0.73. Using factor analysis, 

three factors emerged with eigenvalues over 1. However, the first factor had a significantly 

higher eigenvalue, 3.17, as compared to the other two, 1.11 and 1.07, and all but one item loaded 

on to the first factor at 0.4 or above indicating that it is a dominant factor. The item that did not 

load on to the first factor, Solar cookers do not burn food, is ambiguous in that it does not 

differentiate between solar cookers. While it is unlikely that food will burn in a solar oven, which 

operates effectively like a slow cooker, it is entirely possible to burn food when using a solar 

parabolic. Both types of solar cookers are used at NaDEET and both can be found in Namibia. 

Dropping this item from the scale does not appreciably affect the scale’s internal consistency, a 

= 0.75.  

The composite score, the mean of all items excluding the item about burning food, is 

significantly higher for respondents whose households have NaDEET experience (M = 4.15, SD 

= 0.60) than households without (M = 3.80, SD = 0.72), as determined by a two-samples t-test, 

t(186) = 2.64, p = 0.009, with a moderate affect size as measured by Cohen’s d = 0.49. 
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Examining respondents who are parents across both towns, parents of children who attended 

NaDEET Centre in the past score significantly higher on this instrument than other parents in 

Stampriet or Gibeon, t(163) = 2.40, p = 0.018, and Cohen’s d = 0.63. Evaluating only the 

households that rely primarily on firewood for their cooking energy, NaDEET households score 

higher than similar non-NaDEET households in Stampriet and those in the control town, t(108) = 

3.84, p < 0.001, Cohen’s d = 0.75.  

Scores on this instrument are significantly higher in Stampriet in general (M = 4.00, SD 

= 0.61) than in Gibeon (M = 3.74, SD = 0.77) as measured by a two-samples t-test, t(186) = 2.48 

at p = 0.014, with a slight effect size, Cohen’s d = 0.36. For households that rely primarily on 

firewood for cooking fuel, Stampriet households have significantly more positive attitudes about 

solar cooking than those in Gibeon, t(100) = 3.72, p < 0.001, with a large effect size as measured 

by Cohen’s d = 0.75. In the poorest residences, there was no association between NaDEET 

experience and higher electric adoption scores or lower traditional cookstove scores. There is 

evidence, however, that NaDEET’s programming has positively shifted knowledge and attitudes 

for this group. 

While this instrument about solar cooking is meant to be a scale, and thus no single item 

is likely to measure a specific construct, there are three items on the scale that are of high interest 

in terms of their relevance to criticisms of the viability of solar cooking and/or cookstoves, and 

thus worth examining. Of these three items, the first asks about the participant’s understanding of 

cooking with solar energy, while the other two inquire after their personal beliefs about a solar 

cooker’s utility in meeting local and global energy needs. Because these three items are Likert-

type, nonparametric tests were used to test for significant differences (Cooper & Johnson, 2016). 

Each item is discussed briefly below. 
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Energy from the sun can be used for cooking. A Kruskal-Wallis ANOVA for households 

in Stampriet with and without NaDEET experience, and in Gibeon, reveals a significant 

difference, c2(2) = 6.41, p = 0.041. Examining Stampriet first, 97% of NaDEET households (n = 

33) agreed or strongly agreed that solar energy can be harnessed for household cooking, with just 

one respondent, an older sister to the family member who attended NaDEET, expressing 

disagreement that solar energy can cook food. This is compared against the 77% (n = 50) of non-

NaDEET households who expressed similar answers (p = 0.020, Fisher’s exact test). The 

majority of Stampriet respondents understand that solar energy can be used for cooking, 

regardless of experience with NaDEET. Because of the small number of observations included in 

this, and subsequent analyses, Fisher’s exact test was used in lieu of a chi-square test. 

Significant differences exist between respondents in Stampriet and in Gibeon in their 

responses to this prompt. In Stampriet, 91% of sampled households agreed or strongly agreed 

that solar energy can be utilized for household cooking, as compared to 70% in Gibeon (p < 

0.001, Fisher’s exact test). For sampled households that primarily cook with wood, 91% of 

Stampriet respondents agree or strongly agree with this statement, while 59% of Gibeon 

households answered similarly (p = 0.002, Fisher’s exact test).  

 Solar cookers are accepted in my culture. Solar cookers are frequently critiqued for their 

inability to meet the local cultural context into which they are introduced (Iessa et al., 2017), and 

so of interest is whether the respondent believes solar cookers are culturally acceptable. A 

Kruskal-Wallis ANOVA using the groups defined in the previous prompt demonstrates the effect 

of these community groups on their beliefs about the cultural acceptability of solar cookers was 

significant, c2(2) = 8.15, p = 0.017.  
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Fisher’s exact tests were performed to further elucidate these differences. In Stampriet, 

NaDEET houses find solar cookers more acceptable than non-NaDEET houses (p = 0.048, 

Fisher’s exact test). 80% of Stampriet respondents stated that the agreed or strongly agreed with 

the statement that solar cookers are culturally acceptable, as compared to 54% in Gibeon, the 

control group (p < 0.001, Fisher’s exact test).  

Even more telling, however, is a comparison between households that cook primarily 

with fuelwood, a “traditional” energy source, across both towns. As with the general Stampriet 

population, 80% of households who cook primarily with wood find solar cookers to be 

compatible with their culture as compared to 41% of similar respondents in Gibeon (p = 0.001, 

Fisher’s exact test). When examining just these households in Stampriet, there is not a significant 

difference between the households with and without NaDEET experience (p = 0.578, Fisher’s 

exact test), indicating that this view is held by the majority of this community, even the most 

socioeconomically disadvantaged. 

 Solar cooker usage can solve energy problems. Solar energy is not uncommon 

throughout Namibia. Households were asked to what extent they believed solar cooking could be 

used to solve some of Namibia’s energy problems. The type of solar cooking was not specified 

and thus the respondents could reasonably have taken this to mean solar box cooking, solar 

parabolic cooking, or cooking with electricity produced by solar photovoltaic cells. Both towns 

agree that solar cooking can alleviate some of Namibia’s energy burden, with no significant 

difference between Stampriet and Gibeon (p = 0.057, Fisher’s exact test).  

As with the previous two prompts, when comparing households who primarily cook with 

firewood, significant differences do arise. For these households, a greater proportion of sampled 

Stampriet households (86%) believe that solar cookers can solve energy problems than those in 
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Gibeon (64%) (p = 0.044, Fisher’s exact test). Similarly, 94% of households who have 

experienced NaDEET programming believe that solar cookers can solve energy problems as 

compared to 71% of those without across both towns (p = 0.039, Fisher’s exact test). Comparing 

Stampriet households with NaDEET experience (94%) to similar homes with children (77%), the 

null hypothesis cannot be rejected (p = 0.156, Fisher’s exact test). 

Solar Cooker Availability and Affordability. Residents in both towns disagree that solar 

cookers are readily available (p = 0.945, Fisher’s exact test) or affordable (p = 0.836, Fisher’s 

exact test), regardless of NaDEET experience. Grocery, sporting goods, and camping stores, as 

well as establishments meant for equipping tourists on safaris, were visited across Namibia. No 

solar cookers were observed in any of these shops, though an exhaustive search was not 

undertaken. 

Finally, what makes the differences in attitudes and knowledge about solar energy 

between the towns more stark is that there is not a significant difference between the residents’ 

general environmental attitudes. One might expect that a higher score on an inventory about 

solar cooking would be correlated with a higher score on inventories about the environment and 

climate change, but this is not the case. This indicates that an external factor, such as exposure to 

solar cooking at NaDEET, is responsible for the difference between the communities. General 

environmental and climate change attitudes are explored in the next section. 

 

General Environmental Attitudes 

Participants were asked questions from two scales, as described earlier, to assess their general 

environmental attitudes. The NEP scale was not found to be a suitable instrument for this 

context. The internal consistency of the scale was low, a = 0.29. The majority of respondents 
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needed help understanding at least one question, particularly the more abstract questions such as  

“The earth is like a spaceship with very limited room and resources.” During pilot interviews the 

word spaceship was replaced with ship for understandability, but even so, many respondents 

struggled with the meaning of this prompt. Similarly, hypothetical prompts regarding humans 

interfering with nature or abusing nature were too esoteric. Many respondents answered this 

question locally, rather than from a global or theoretical perspective. For instance, in response to 

the prompt, Humans are severely abusing the environment, one respondent said, “I don’t know 

what they’re doing.” When pressed by the interviewers to elaborate, she explained that she did 

not know what all of the people in other Namibian towns were doing, and thus she could not 

possibly answer this question.  

The transcripts of the audio recorded interviews revealed that the interviewers struggled 

to make the meaning of several of these prompts clear to respondents. In an effort to speak more 

plainly, or perhaps due to the translation from English to Afrikaans or Khoekhoegwab, some 

nuance was discarded. The interpreter also explicated some of the prompts for some, but not all, 

respondents. For example, in the prompt The earth has plenty of natural resources if we just 

learn how to develop them, the interpreter offered specific examples of what is meant by “natural 

resources,” primarily water, to respondents who did not understand the question. This is 

problematic. Positioning water as the natural resource to a respondent living through a drought in 

the desert changes the emphasis of the prompt. Instead of this prompt gauging a respondent’s 

views about human dominion over the earth’s and Namibia’s vast natural resources, and whether 

humans should develop them for all of their needs, many respondents naturally focused on water. 

“There is no water” was a common refrain, and one that rings true especially in Stampriet where 

the town council turns off municipal water supplies at 3 p.m. Taken together, the results from 
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this instrument are not useful for furthering our understanding of these communities and supports 

Adeola’s (1996) and Ogunbode’s (2013) assertions that scales created for one context may not 

work in another. 

A survey of environmental attitudes with plainer language would potentially make for a 

better instrument for use in this context. The Six Americas Short Survey (SASSY) consists of 

four simply stated questions regarding a respondent’s concerns about global warming: How 

much do you think global warming will harm future generations of people? How important is the 

issue of global warming to you personally? How worried are you about global warming? and 

How much do you think global warming will harm you personally? In contrast to the NEP, which 

was asked first, respondents had little trouble with these questions. Based on the responses to 

these questions, respondents were scored and assigned to one of six categories; Alarmed, 

Concerned, Cautious, Disengaged, Doubtful and Dismissive. Individuals who fall in the Alarmed 

and Concerned categories are those that are the most concerned and potentially the most 

motivated to act, whereas the Doubtful and Dismissive categories are associated with less 

concern, motivation, and in the United States, the lowest belief that global warming is occurring 

and due human action (Leiserowitz et al., 2014). 

Interestingly, the 200 adult respondents in Namibia are significantly more alarmed or 

concerned about global warming and its effects than the general American population (Table 

13), as reported in Chryst et al. (2018), and as measured by a one-sample t-test, t(198) = 2200, p 

< 0.001. There are no significant differences between towns or within groups. A higher 

categorical score on this instrument, and thus more concern about climate change, is not 

correlated with the respondent’s level of education nor his or her SES.  
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 Alarmed Concerned Cautious Disengaged Doubtful Dismissive 
Stampriet & 
Gibeon 63 25 0 7 1 4 

United States 22 30 20 4 10 12 
       

Table 13 Percentage of respondents in Stampriet and Gibeon in each scoring category of the Six Americas Short 
Survey, as compared to the general American population. 

 

3.6 Discussion 

This study seeks to determine if children exert some influence over energy-related knowledge, 

attitudes, and behaviors in the home as a result of their own education. The data collected in 

these two communities provide support for the view that learning within a household is bi-

directional. The evidence suggests that children who attended NaDEET brought their learning 

back into their homes upon their return. The majority of respondents who are parents of children 

who have attended NaDEET could name specific activities, or topics, in which their child was 

engaged when at the Centre, despite the average length of time since the child’s attendance being 

3.5 years (SD = 2.55).   

Having established that children do share their educational experience at NaDEET Centre 

with their parents, it was necessary to then determine whether and how this experience 

influenced the household, or the community, over time. The data collected from respondents 

regarding their energy-related knowledge, attitudes, and behaviors points to NaDEET’s impact 

both at the household and community level.  

For instance, on an inventory of solar cooking knowledge and attitudes, households in 

Stampriet scored significantly higher than those in Gibeon. And within Stampriet, households 

with NaDEET experience scored highest of all. One might expect that this understanding and a 
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more favorable view of solar cooking, which is not a common practice in Namibia, might be 

correlated with higher attitudes about the environment in general, but this is not the case. Both 

towns are equally concerned about global warming, as shown by the analysis of SASSY scores. 

And while one might expect Stampriet to score higher on the SASSY than Gibeon, this follows 

previous findings that “critical environmental experiences can accelerate change in 

environmental worldview” (Arcury & Christianson, 1990). Residents in both Stampriet and in 

Gibeon live in a desert and are experiencing the effects of a severe drought. Climate change is 

not a politicized topic in Namibia, as seen by its inclusion in their constitution. Reducing the 

vulnerability of poor rural communities to the negative consequences of climate change and 

improving communities’ adaptive capacity is a priority in Namibia (Republic of Namibia, 2011). 

Neither a concern for global warming, nor a positive view of solar cooking, is correlated 

with the respondent’s level of education, SES, nor the average adult level of education in their 

community. This then suggests the presence of an external source of information. This also 

points to children’s exposure to NaDEET’s programming as an external source which influences 

both household knowledge and attitudes. Stampriet as a whole, regardless of exposure to 

NaDEET, scores higher on the solar inventory, thus providing evidence of the child’s learning 

being transferred not just within the house, but throughout the community as well. 

Further evidence of the way that children’s learning has impacted the community comes 

from the analysis of recycled fireball knowledge and use. Children who attend NaDEET learn to 

make these as part of the primary and secondary school programs. While it is true that the 

residents in Gibeon would have fewer opportunities to encounter these alternatives to firewood, 

there were a handful of residents who were aware of them. These adults learned about recycled 

fireballs primarily from print and media sources. In Stampriet, residents without any firsthand 
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NaDEET experience report learning about recycled fireballs from a child in the neighborhood, 

family members, and in public spaces in the town. This local sharing of knowledge is evidence 

of the way in which children’s learning is shared within their households and across their 

community. 

Behaviors are both difficult to change and difficult to quantify. In an effort to determine 

whether experience at NaDEET affects energy-related behavioral change at the household level, 

the degree to which households adopt their electric and traditional cookstoves was examined, 

where adoption score was used as a proxy for behavior. The majority of residents in Gibeon use 

electricity as their primary energy source for cooking, whereas in Stampriet, fuelwood is most 

common. Thus, electric cookstove use and satisfaction is higher in Gibeon. However, a 

comparison of Gibeon to NaDEET households in Stampriet indicates that both groups have 

similar electric cookstove adoption scores. Additionally, compared to all other households, in 

both towns, households with NaDEET experience have the lowest adoption scores for their 

traditional cooking fires. And while electric stove adoption is positively, and strongly related to 

SES, and traditional cookstove adoption is negatively, though weakly, associated with SES. 

There is no correlation between SES and NaDEET experience.  

However, when examining the poorest households in both towns, those who report using 

wood as their primary fuel source or whom live in informal dwelling structures, there is no 

difference between towns, or households with and without NaDEET experience, in terms of their 

traditional cookstove adoption scores. This is likely a function of poverty, which remains the 

largest obstacle to implementing changes to cookstoves and fuels. Yet NaDEET experience does 

positively impact knowledge and attitudes, even when there is no evidence of behavioral change. 



 

 
 

83 

 This study finds evidence of children’s ESD learning being transmitted throughout the 

household and community. Significant differences between the NaDEET households and the 

Stampriet community, as contrasted against Gibeon, indicate that energy-related knowledge and 

attitudes are increased as a result of NaDEET’s programming. Furthermore, households with 

NaDEET experience have higher electric cookstove adoption and lower traditional cookstove 

adoption scores than other households in the treatment town. 

 Taken together, this study points to the effectiveness of Education for Sustainable 

Development programming for children as a way to improve household energy-related 

sensitivities and behaviors. And while the results of this study do not indicate strong widespread 

adoption of electric cookstoves, it is important to note two things; first, that NaDEET’s 

programming was not designed to specifically change parents’ behaviors. That is, while students 

learned about efficient cookstoves and the health, environmental, and economic injustices of 

residential biomass for cooking, they were not equipped with stoves nor talking points for their 

return home. Regardless, significant differences were observed in some behaviors, and in 

knowledge and attitudes. And two, in the absence of a cookstove implementation program, 

poverty will continue to keep modern fuels inaccessible to those who could seemingly benefit the 

most. As such, this study recommends that ESD be part of future cookstove fieldwork and 

research.  

3.7 Specific Contributions 

The findings of this study contribute to the cookstove community’s multidisciplinary body of 

research in two primary ways. The first is in terms of its importance to cookstove development 

efforts, particularly as it relates to adoption. The call for increased attention to education as a 

vehicle for advancing improved cooking behaviors and technologies has been raised periodically. 
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In practice, very little research or published evidence exists to support this agenda. The results of 

this study indicate that education, specifically youth orientated-ESD, can change behaviors, 

attitudes, and knowledge about residential cooking energy. This is of importance because 

cookstove adoption is behavior-dependent, and changing behavior has been a centerpiece of 

household energy development projects for decades. The type of education described in this 

study is a potential mechanism for supporting cookstove adoption efforts.  

The second contribution, eluded to above, is that this study demonstrates the importance 

of broadening the definition of stakeholder in cookstove research, particularly in implementation 

and adoption studies, to include children. The findings of this study strongly point to youth 

sustainability education as positioning the children as agents of change within their own homes 

and communities. The findings are also likely to be of interest to researchers in the international 

field of Education for Sustainable Development.   

3.8 Limitations 

As in any study, there are limitations. While every effort was taken to systematically sample the 

entire town to achieve a representative sample of each community, it is possible that groups of 

households were missed due to the random walk method employed during sampling, interviewer 

errors, or households that were inaccessible due to lack of roads or were unobservable and far 

from the primary residential areas. This may be especially true for informal settlements outside 

of the neighborhood centers.  

Namibian research assistants conducted the household interviews to minimize social 

desirability bias, but given how long the assistants were in each community, it is possible that 

some respondents, especially those interviewed later in the process, knew who the research 

assistants were and which organizations they represented.  
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 Human behaviors and attitudes are informed by a tapestry of interwoven variables and 

influences. While there is evidence that points to NaDEET’s impact at the household and 

community level, there is no way to know for certain if observed differences are due to learning 

accrued at NaDEET, or if there is some other factor that was not uncovered by the interview or 

during the time spent in these communities. This could also be compounded by the fact that the 

researcher and her research assistants were outsiders to the communities. Some nuance in 

responses may have not been detected due to a lack of understanding of cultural context, shared 

experience, and interpretation.  

 Additionally, the measures used in this study have their own limitations attached to them. 

The general environmental attitude inventory, the NEP, was not found to be culturally, or 

linguistically, useful and thus some context about the community may have been overlooked that 

a more appropriate questionnaire may have detected. Troncoso’s adoption index was used 

because it was already developed and promoted by the Clean Cooking Alliance, but there are 

some issues with it as an instrument, and though its developers advocate for its flexibility in use, 

it was heavily adapted for this study. One criticism of this index is that adoption as a construct is 

complex, and this formula considers just four factors. For instance, it touches on fuel stacking by 

incorporating frequency of use of the cookstove in question, but does not necessarily consider 

the degree of fuel stacking within the household. The instrument does not capture what the 

cookstove is replacing, or how many other fuels and stoves are used. That said, it is the only 

attempt to quantify adoption of a cookstove at this point, and represents a necessary start.  
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CHAPTER 4 

Youth Energy and Environmental Attitudes 

 

Abstract 

To determine to what extent children’s knowledge and attitudes about energy and the 

environment change as a result of programming at NaDEET, a camp focused on Education for 

Sustainable Development (ESD), a six-month study was undertaken. This chapter describes a 

series of surveys used to evaluate the energy and environmental-related knowledge and attitudes 

of nearly 1000 Namibian students. Students took a survey before and after a week at NaDEET 

Centre, and again six months later. Findings indicate that children who attended NaDEET exhibit 

significant increases in their energy knowledge and attitudes, are more receptive to solar energy 

and solar cooking, and state a preference for cleaner burning fuels, after camp and as compared 

to the control group. Some of the largest gains are attributed to students whose families primarily 

burn biomass in their homes. At the time of writing, data is still being collected from the six-

month follow-up surveys, but initial findings indicate that the gains hold. 

4.1 Introduction 

NaDEET was founded in 2003 on the NamibRand Nature Reserve in the Namib Desert (see 

Figures 3 and 4). Covering nearly 500,000 acres, NamibRand is thought to be the largest private 

nature reserve in Africa (NamibRand Nature Reserve, n.d.). Originally a collection of 17 

individual livestock farms, the nature reserve was founded in 1992 and more than 1600 km of 

fencing was removed permitting the local zebra, giraffe, ostrich, cheetah, and antelope 

populations to freely roam (Tindall & Shaw, 2016). The reserve is committed to preserving the 

Namib Desert’s ecology through conservation, eco-tourism, and education. Within the reserve, 
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there are several eco-lodges, a hot air ballooning tour company, a hiking company, a research 

center, and NaDEET. 

 Since 2003, NaDEET has hosted 403 groups at their Centre at NamibRand. Of these 

programs, 233 were primary (Grades 1-7) school groups, 63 were secondary (Grade 8-12) school 

groups, and 17 were extra-curricular youth groups. NaDEET has also offered 90 programs for 

adults, including teacher professional development and community workshops. While 

NaDEET’s target audience is school groups, and primarily from the Hardap Region, they also 

host private schools from the Windhoek and Swakopmund areas. These schools pay their own 

way to the camp and are one of the many ways that NaDEET is able to offer free or heavily 

subsidized programming to underserved government schools. Programs at the Centre are 

residential in nature, typically beginning on Monday afternoons and ending on Friday mornings.  

 Students visiting NaDEET participate in a variety of sustainability education activities 

including preparation of meals using efficient cookstoves and solar cookers, and lessons about 

solar electricity, climate change, household fuel, and drought (Figure 13). Students are also 

engaged in lifestyle behaviors that are not explicitly taught including the use of long-drop 

composting toilets, “tippy taps” to improve sanitation while reducing water wastage during hand-

washing, and cups of water for brushing teeth. Students are tasked with the monitoring of their 

waste, water, and energy usage while at the camp.  



 

 
 

88 

 

Figure 13 Students learning to use the solar cookers at NaDEET Centre. 

 

Namibia is one of the only countries in the world, and the first in Africa, to include 

conservation and sustainability in its constitution. In Article 95: Promotion of the Welfare of the 

People, the Namibian constitution outlines the state’s support for six entities; children, the 

elderly, disabled, and unemployed, the right to a reasonable standard of living, and the protection 

of the environment.  

The State shall actively promote and maintain the welfare of the people by adopting, inter 
alia, policies aimed at the following … maintenance of ecosystems, essential to 
ecological processes and the biological diversity of Namibia and utilization of living 
natural resources on a sustainable basis for the benefit of all Namibians, both present and 
future (Republic of Namibia, 1990). 
 
There are many EE or ESD service providers across Namibia, many situated within 

national parks or conservation organizations. NaDEET is recognized as an exemplary 

organization, most recently by the UNESCO-Japan Prize on Education for Sustainable 

Development, for its commitment to sustainability and the effectiveness of its programming. 

Unlike many EE/ESD organizations, NaDEET “practices what it teaches,” in that the staff 

engages in the same behaviors and activities that they teach to visiting learners. Even when there 

is no school group at the Centre, NaDEET staff cook with solar cookers and efficient cookstoves, 
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use long-drop composting toilets, and monitor their waste and water usage. It is NaDEET’s 

belief that this approach to ESD is what makes them successful. They believe and engage in the 

lifestyle that they promote.  

The purpose of this study conducted at NaDEET is to address the second research 

question, How does informal ESD affect the development of children’s knowledge and attitudes 

about household energy and sustainability? This study also seeks to understand how the changes 

in a young person’s knowledge and attitudes about sustainability are maintained over time. 

Particular attention is paid to changes in knowledge and attitudes regarding household energy, 

especially for students who rely on biomass at home, as it is this population that the cookstove 

community seeks to make changes within. 

4.2 Ethics Approval 

The protocol and measures used in this study have been approved by the University of Illinois 

Institutional Review Board under protocol #17844 Cooking with Stored Solar Energy in 

Educational Settings (Appendix A). A research assistant hired to assist with survey distribution 

and data entry was added to this IRB protocol. The study has also been approved by Namibia 

Commission for Research, Science, and Technology under permit #RPIV00452018. Permission 

to work with schools and children was granted by the Ministry of Education. See Appendix B for 

documentation of Namibian research approvals.  

4.3 Methods 

All students who attended NaDEET Centre in 2019 were invited to participate in this study, 

which consists of a series of three surveys. Approximately one month prior to their scheduled 

arrival at NaDEET, schools were contacted by email or telephone, informed about this research 
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project, and given the opportunity to participate. Participating teachers were tasked with 

administering the surveys during the school day on a prescribed schedule, described below. See 

Appendix E for recruitment and consent documents. 

 

4.3.1 Pre-Survey 

Two weeks before the students’ visit to NaDEET Centre, surveys as well as 

consent/assent letters and teacher instructions were sent to the schools via NamPost Courier, the 

courier arm of national postal service. Teachers were instructed to read the questionnaire out 

loud to students as a group in English, the language of instruction throughout Namibia, or in the 

children’s primary language, as needed. Students recorded their answers on the questionnaire 

provided. Teachers were asked to check the questionnaires for completeness as the students 

turned them in to minimize missing data. Completion of the surveys was completely voluntary, 

both for the students and the teachers. The pre-survey consisted of a written questionnaire to 

establish the students’ baseline knowledge and attitudes about residential energy and other 

sustainability-related concerns (see Appendix F). The questionnaire is a mix of existing 

instruments and original questions written for this specific study in collaboration with NaDEET 

leadership. Teachers were provided with a pre-paid envelope to return the completed surveys via 

courier. 

 

4.3.2 Post-Survey and Follow-Up Survey 

Students again completed the questionnaire one week after their time at NaDEET, upon return to 

their school. The follow-up questionnaire is a shorter version of the pre-survey, plus four open-

ended questions asking about their experience at the camp, included at NaDEET’s request, and 
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as shown in Appendix G. Teachers returned the post-survey in the same pre-paid courier parcel 

as the pre-survey. 

Follow-up surveys were, and continue to be, sent to schools four to six months after their 

visit to NaDEET. Because the national school calendar ends in December, school groups that 

visited NaDEET in July or later would receive the follow-up surveys after the students had 

moved up a grade. To maximize participant retention, all schools who attended NaDEET Centre 

prior to the end of August were sent their follow-up surveys before the end of December. As the 

new school year commenced in January, the remaining follow-up surveys were couriered to 

teachers, but attrition is expected. Most data discussed in this chapter includes just the pre- and 

post-surveys. Analyses conducted with the six-month follow-up surveys will be discussed in 

future publications. 

Many of the participating schools’ visits fell outside the window of time that the 

researcher was based in Namibia. As such, data entry of surveys, as they were returned, was 

managed by a NaDEET staff member who has been added to the IRB for this study. Data are 

password protected and stored in secure Box folders. All identifying information is deleted from 

individual observations once the follow-up surveys are matched to the pre- and post-surveys. 

 

4.3.3 Control Group 

Each participating school was asked to identify a class of students one grade below the students 

scheduled to attend NaDEET to serve as a control group. This ensures that the control group is 

similar to the NaDEET participants, eligible for the same opportunities, but without prior 

NaDEET experience. Surveys were administered to both NaDEET learners and the control group 
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on the same schedule. With the exception of four open-response questions that applied to the 

NaDEET learners only, all students answered the same questions. 

 

4.3.4 Pilot 

Early pilots of the questionnaire with students at a nature camp in Illinois during the summer of 

2017 demonstrated the importance of having an adult read the questions aloud to the students to 

aid in the students’ understanding and ability to complete the questionnaire. NaDEET staff edited 

the surveys for cultural appropriateness and alignment to current NaDEET curriculum.  

The first teacher to receive the questionnaires was consulted during their visit to 

NaDEET about the logistics of the survey implementation, and to check for any sensitivity issues 

or confusion about the questions themselves. No such issues were reported, but some formatting 

changes were made to improve the ease of use of the document.  

 

4.3.5 Specific Instruments Included in the NaDEET Youth Questionnaire 

New Ecological Paradigm with Revised Language for Children 

This version of the NEP includes modified, age-appropriate language, and consists of 10 

questions, rather than the 15 on the adult version (Manoli et al., 2007). This instrument can be 

used to find a single composite score (after reverse-scoring negatively worded items) 

representing where youth fall on the anthropocentric to ecocentric scale (Manoli et al., 2007). 

This instrument does not have a history of use in non-Western countries, and as such, is used in 

only an exploratory manner.  
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Attitudes about Solar Cookers  

Students answered the same questions about solar cookers as the adults surveyed in Stampriet 

and Gibeon (see Chapter 3). The prompts about the economics of solar cookers were eliminated 

from the set of questions given to students in an effort to be age-appropriate. 

4.4 Findings 

4.4.1 Participants 

In 2019, 20 school groups from 18 different schools attended the NaDEET Centre. Each school 

was invited to participate in this study. Of these schools, 16 participated in this research. A 

summary of the participating schools are found in Table 14.  

 

Participant Inclusion Based on School Location 

All but two participating schools are either located within the capital city, Windhoek, or in the 

Hardap region (Figure 14). In each location, the schools can further be separated into two groups. 

For instance, in Windhoek, there are socioeconomic divisions between the government and 

private school households. The same is true between larger, more urban Hardap towns, such as 

Mariental and Rehoboth, and those that are smaller or more geographically isolated. 
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n School 

Type Region Program 
Prior NaDEET 
participation 
(years) Treatment Control 

St. Paul’s College  80 50 Private Windhoek Secondary 3 

Waldorf School  19 18 Private Windhoek Primary 6 

Amazing Kids 40 36 Private Windhoek Primary 3 
Deutsche Hohere 
Privatschule 80 25 Private Windhoek Primary 15 

Cimbebasia  38 35 Government Windhoek Primary 0 

Khomasdal 34 --  Government Windhoek Primary 0 

Ruimte  38 33 Government Hardap Primary 7 

Danie Joubert 62 56 Government Hardap Primary 14 

Stampriet Primary* 29 27 Government Hardap Primary 7 

Jakob Soul* 27 38 Government Hardap Primary 5 

AA Denk 22 22 Government Hardap Primary 3 

N. Mutschuana 33 -- Government Hardap Primary 3 
Reverend P.A. 
Schmidt 30 -- Government Hardap Primary 1 

St. Joseph 31 -- Government Hardap Primary 1 
Privatschule 
Swakopmund 34 -- Private Erongo Primary 4 

Kahenge Combined 
School 20 -- Government Kavango 

West Secondary 0 

Total 617 315     

 932     
 

Table 14 List of schools participating in NaDEET study.  

* Denotes schools located in Stampriet, one of the two communities discussed in Chapter 3. 
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Figure 14 Locations of participating schools. Kahenge Combined School is in the north, near the Angolan border, 
and is not pictured. Private School Swakopmund is on the Atlantic coast. All other schools are located in Windhoek 

and in the Hardap regions of Namibia. Retrieved from Google Earth. (2020). 

 
Two schools, Private School Swakopmund (PSS) and Kahenge Combined School (KCS) 

are from Swakopmund in the Erongo region and the Kavango West region, respectively, (Figure 

14) and differ considerably from the rest of the students enrolled in this study. These schools are 

included in general, overall results of the study (e.g., The average score across all participants 

was 3.76 (SD = 0.54)), however they are not part of any specific comparisons between 

government and private schools, due to cultural and ethnic dissimilarities to the locations of the 

other schools. Neither Kahenge Combined School nor Private School Swakopmund are similar 

to the Hardap where approximately half speak Afrikaans and the other half Nama-Damara 

(Namibia Statistics Agency, 2011), nor are they necessarily similar to Windhoek. The capital 

describes its 431,000 residents (Macrotrends, 2020) as “an ethnic cross-section of Namibia. 

Indigenous groups include the Owambo, Herero, Damara, Nama, Kavango, Caprivian, San, 
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Batswana and Baster communities, as well as Afrikaners, Germans and other international 

groups” (City of Windhoek, n.d.). 

 Of the remaining 14 schools, a private German school in Windhoek, Deutsche Hohere 

Privatschule, returned anonymous surveys prohibiting the matching of any subsequent surveys 

and were thus not included in any results. All schools sent primary grade students with the 

exception of St. Paul’s College, a Windhoek private school, and KCS from Kavango West. St. 

Paul’s sent two groups of Grade 8 students. Given that these students are just one year older than 

some of the primary grade participants, and that NaDEET’s primary and secondary programs are 

similar, these students are included in key analyses. The KCS students were upper secondary 

school students and are only included in demographic analyses unless explicitly stated otherwise. 

 

Participant Demographics 

Of the 852 surveys that were returned and identifiable, 537 (63%) were NaDEET learners, while 

315 were students in the control group (37%). The majority of students, 94% (n = 798), are from 

Windhoek or the Hardap. Most (68%) attend government schools, and just over half (56%) 

identify as female. Table 15 describes the NaDEET participants and the control group across 

several key demographical variables including age, gender, type of school attended, family size, 

and access to indoor plumbing and electricity. 
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 NaDEET Control t(779) p 
Age 12.93 11.93 19.95 0.001* 
Female Student 0.56 0.54 0.50† 0.616 
Government School  0.68 0.67 0.24† 0.810 
Family Size 6.08 6.09 0.07 0.942 
Indoor Tap 0.88 0.83 0.62 0.534 
Electricity  0.93 0.98 2.85† 0.004 

 

Table 15 Overview of all NaDEET participants and students in the control group across key demographical 
variables.  

* Indicates p-values less than 0.001 

† z-test scores as a result of two-proportion tests of means of binary variables 

 
 
 Significant differences between Hardap and Windhoek schools exist across the 

demographical variables described above. For instance, while nearly all Windhoek students have 

indoor plumbing, only 79% of Hardap students report the same. Table 16 below demonstrates 

these differences for each region, and includes responses from both the NaDEET participants and 

the control groups. Because schools across these two contexts significantly vary, most of the 

analyses that follow in this chapter report results disaggregated by location.  

 

 Hardap Windhoek t(475) p 
Age 12.86 12.11 8.78 0.001* 
Female Student  0.58 0.54 1.15† 0.249 
Government School  1.00 0.31 21.15† 0.001* 
Family Size 6.68 5.43 6.81 0.001* 
Indoor Tap 0.79 0.95 6.32† 0.001* 
Electricity  0.93 0.97 4.61† 0.001* 

 

Table 16 Comparison of participants from the Hardap and from Windhoek, across key demographical variables. 
Both NaDEET participants and students in the control group are included.  

* Indicates p-values less than 0.001 

† z-test scores as a result of two-proportion tests of means of binary variables. 
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The cost per person paid by each school to attend NaDEET Centre is highly correlated 

with Windhoek schools, r (796) = 0.82. The average price per student paid by Windhoek schools 

was N$828 ($58 USD), where all private schools paid the full N$980 per person weekly rate and 

the government schools paid, on average, N$516 per student. This is significantly different than 

the average rate of N$207 ($14.50 USD) that Hardap schools paid, t(796) = 39.98, p < 0.001, and 

as indicated by a large effect size, Cohen’s d =  2.85. Within the Hardap, the cost per person is 

highly correlated with schools from the larger, more urban towns, r(446) = 0.61. One of these 

towns, Rehoboth, is a small city an hour south of Windhoek from which many people commute. 

The other town, Mariental, is popular with tourists as a launching point for safaris in the Kalahari 

desert. Three of the participating schools are from these towns; St. Joseph’s and Ruimte in 

Rehoboth, and Danie Joubert Primary in Mariental. The other four Hardap schools are from the 

rural towns, Stampriet, Mariental, Gochas, and Kalkrand. Many of the analyses presented in the 

remainder of this chapter sort and compare students by cost per person as a proxy for 

socioeconomic status. 

Student responses on the questionnaires were entered into an Excel spreadsheet for 

analysis that was then imported into Stata version 15, a statistical software package. The NEP 

and attitudes about solar cooking were scored according to their published instructions. Because 

the study with students includes pre- and post-test questionnaires, students’ questionnaires were 

matched. The baseline survey scores for each participant were used as a covariate to adjust for 

group differences in attitudes or knowledge using ANCOVA or multiple regression procedures 

(Dugard & Todman, 1995).  
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4.4.2 Baseline Survey 

Past Experience with NaDEET 

In its fifteen years, NaDEET has engaged nearly every school in the Hardap and multiple schools 

in the Windhoek area. Of the 754 students who took the pre-survey, 47% report having a family 

member who has attended NaDEET Centre in the past. There is not a significant difference 

between the control (M = 0.52, SE = 0.03) and the NaDEET learners (M = 0.47, SE = 0.02) in 

this regard, z= 1.95, p = 0.051. If a child reported that a family member has previously attended 

NaDEET, it was usually a sibling (67%) or a parent (18%). In the Hardap Region, 63% of 

NaDEET participants and 71% of the control group report that someone in their family has had 

past experience with NaDEET programming, z = 1.48, p = 0.140. Nineteen (5%) of Hardap 

students report having been to NaDEET at some prior time themselves, and 10 (3%) Windhoek 

students state the same. Children who report having a family member with NaDEET experience 

exhibit slightly higher initial scores on the solar energy attitude scale and questions ascertaining 

prior knowledge about topics in household energy or environmental issues, but not significantly 

so. This is examined more in the Discussion section. 

 

Youth as Energy Stakeholders 

An underlying assumption of this dissertation is that youth are already energy stakeholders 

within the home. To establish the veracity of this claim, students were asked about their 

responsibilities for cooking and fuel procurement.  

While the majority of students report that their mothers are the primary cooks in the 

household, 73% of students report cooking at least once a week, and 40% report engaging in this 
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task multiple times a week. There was no difference between the treatment and control groups, z 

= 0.44, p = 0.661. However, females in both groups report cooking significantly more often than 

their male peers, z = 3.36, p < 0.001.  

A series of Mann Whitney tests were conducted between groups within and across the 

Hardap and Windhoek to give a clearer picture of household cooking dynamics. Hardap youth 

are expected to help with the cooking at home more than their peers in Windhoek z = 3.85, p < 

0.001. In Windhoek, there is not a significant difference between the government and private 

school children. But, in the Hardap, the children in the rural towns report helping with meal 

preparation significantly more often than the children in the urban towns, z = 4.92,  p < 0.001. 

Similarly, students from the Hardap region report enjoying cooking more than their 

Windhoek peers, z = 9.14, p < 0.001. And within Windhoek, the government school children also 

enjoy cooking meals more than the students who hail from private schools, z = 7.50, p < 0.001. 

Just 8% of all respondents report no responsibility for any cooking duties within the 

home, significantly less than the youth who do, as measured by a one-sample test of proportion, z 

= 27.50, p < 0.001. This highlights both that youth are in fact stakeholders in terms of household 

cooking energy, and that energy use within the home is a family affair. 

 

Energy Access in the Home 

Students were asked about their family’s access to energy and energy choices within the home. 

As shown in Table 15, the majority of students have access to electricity. Using electricity for 

cooking is common across Namibia, particularly in larger towns. The majority (75%) of the 

youth participants reported an electric stove in their home, but this varies across regions, as 

shown in Figure 15. 
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Figure 15 Primary cookstoves used in the homes of Hardap and Windhoek participants. 

 

 Most students reported having one or two stoves in their family’s residence. Just 9% had 

three stoves, and less than one percent had four or five stoves. Of families with just one type of 

stove, 68 % use electric stoves, 18% use gas stoves, and 13% use open fires. The most common 

combination of two stoves is a traditional open fire and an electric stove (52%), followed by an 

electric and gas stove (31%), and an open fire and gas stove (13%). Just 2% of students report 

having a solar cooker (either box type or parabolic) at home, most of these students reside within 

the Hardap. However, 44% of all respondents report having used a solar cooker either at home, 

school, or at a friend or family member’s house. More than half of these students are from the 

Hardap. 

 Traditional fires, either as the primary stove or in combination with other devices, are 

reportedly used in 36% of respondents’ homes. If a student indicated that their open fire was 

actually a braai, or grill, it was not counted as such. Of these traditional open fires, 62% of them 

occur within the Hardap.  
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Because the cookstove community seeks to change the attitudes and behaviors of 

traditional cookstove users, special attention is paid to this subset of youth participants in the 

remaining analyses presented this chapter. 

 Stove used most often. The primary stove, as reported by youth in the Hardap and in 

Windhoek, mirrors the frequency of ownership described in the previous paragraph. Electric 

stoves are the primary stove in just 65% of participants’ households, despite nearly 95% of all 

respondents having access to electricity at home. Gas stoves are the primary stove used in 19% 

of respondents’ households, while open fires account for 14%.  

 Across the Hardap, similar to Windhoek, an electric cooker is the most commonly used 

stove as reported by 56% of participants. However, more rural Hardap students report open fires 

as the primary cookstove (43%) than electric stoves (36%), furthering the rationale for the 

disaggregation of data within this region. 

 

 How often do you collect firewood? Approximately half of all youth respondents indicate 

that they participate in firewood collection for their families’ energy needs. These students were 

instructed to choose a response that best matched the frequency of which they engaged in this 

activity. Choices ranged from never (score of 1) to daily (score of 5). Given that the majority of 

open fires occur in the Hardap, it is unsurprising that 41% of Hardap children report collecting 

wood weekly or daily, while just 13% of the children in Windhoek report the same. Within the 

Hardap, 66% of rural students report collecting firewood weekly or daily, while only 15% of the 

students from the larger towns are expected to do the same. This follows stove usage patterns in 

which rural households are more likely to use open fires than the urban households. There is not 

a significant difference between male and female youth being tasked with firewood collection. 
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 The survey asked the participants how much they enjoyed collecting firewood. The 

answer choices were a series of five faces ranging from a deep frown indicating “not at all” to a 

big smile meaning “very much.” Students were instructed to select the face that most closely 

matched how they feel about the task of firewood collection. A significant proportion of Hardap 

children enjoy the task of collecting firewood, as indicated by smiley faces, as compared to 

children in Windhoek who enjoy this chore less, z = 3.41, p < 0.001. Further, in the Hardap, the 

rural students enjoy collecting wood more than the students who live in urban areas, z = 6.99, p < 

0.001. Interestingly, in the Hardap, children whose parents have attended NaDEET in the past 

significantly like collecting firewood less than those whose parents do not have such experience 

as measured by a two proportions z-test,  z =  2.68,  p = 0.008. 

 

Ideal cooking fuel 

Students were asked to state their ideal cooking fuel. They were given the choices ranging from 

electricity, firewood, animal dung, charcoal, etc., and had the opportunity to write in other 

alternatives. Choosing electricity, gas, or solar was scored as a 1, and indicated a preference for a 

“modern,” or healthier fuel for indoor cooking. Whereas firewood, charcoal, and animal dung 

were scored as zeroes. As the surveys were administered via paper and pencil, nothing prohibited 

a student from indicating more than one answer. If the student chose one clean fuel in 

combination with a solid fuel (e.g., firewood, charcoal, or dung), they were given a score of 0.5. 

Overall, there was no difference between students attending NaDEET (M = 0.62, SD = 0.47) and 

the control group (M = 0.57, SD = 0.49) in these preferences, t(764) = 1.34, p = 0.180. Nor were 

there differences between Hardap students (M = 0.58, SD = 0.49) and those in Windhoek (M = 



 

 
 

104 

0.64, SD = 0.47), regardless of whether they attended a private or government school, t(710) = 

1.54, p = 0.124 

 For students with access to electricity at home, 76% of Windhoek students report electric 

cookstoves as their household’s primary stove, and 56% of Hardap students report the same. This 

is a significant difference as measured by a two proportions z-test, z = 5.66, p < 0.001. However, 

of these students, only 66% from Windhoek, and 58% from the Hardap, express a preference for 

cleaner energy sources even though their families primarily cook with electricity (Figure 16) Of 

all 488 participants, NaDEET learners and the control group, who report electric stoves as the 

primary cooking device, 70% prefer that energy source. 

 

Figure 16 Proportion of students whose families primarily cook with an electric cookstove, and of those, the 
proportion who state a prefrence for a modern, or clean, cooking fuel source. 

 

In the Hardap, 20% of students’ households primarily cook with an open fire, and 31% of 

those students prefer a clean energy source for cooking. This is significantly less than Hardap 

students who do not primarily cook with wood, z = 5.82, p < 0.001. However, this follows the 

same pattern above, in that approximately 70% of the students prefer the energy source of which 

they are most familiar.  
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 Overall, participants from the urban towns in the Hardap significantly prefer clean 

sources of cooking energy (M = 0.71, SD = 0.45) as compared to students in the rural towns (M = 

0.46, SD = 0.50), t(388) = 5.29, p < 0.001, Cohen’s d = 0.54. Table 17 describes comparisons 

between rural and urban Hardap participants and their preference for a clean energy source for 

cooking in terms of their access to electricity, primary stove use in the home, and whether they 

have had a family member attend a session at NaDEET in the past. The cost per person to attend 

NaDEET is included to provide context to these comparisons. The significant difference between 

the urban and rural students disappears when examining families who have had past experiences 

at NaDEET. 

 

 Rural Urban df t p 
Cost per person (N$) 109.32 307.45 446 16.28 0.001* 
Has access to electricity 0.46 0.72 356 5.24 0.001* 
     Primary stove: electric 0.61 0.75 210 2.05 0.041 
          Prior family NaDEET  0.64 0.77 121 1.54 0.127 
No access to electricity 0.43 0.50 25 0.23 0.817 

 

Table 17 Comparisons between rural and urban Hardap students and their stated preferences for a clean cooking 
fuel by demographical variables.  

* Indicates p-values less than 0.001 

 

Baseline Attitudes 

 Students were asked a series of questions, and answered two instruments, described 

earlier in this chapter, to gain an understanding of their beliefs and concerns about the 

environment. In this section, each instrument or attitude item will be briefly discussed. 

 How worried are you about plastic and other rubbish in your environment? This question 

was scored on a three-point Likert scale, 1 indicating “not at all” and 3 meaning very worried. 
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Students preparing to attend NaDEET were significantly more worried than the control group, as 

measured by Mann Whitney test, z = 4.42, p < 0.001.  

 A Kruskal-Wallis ANOVA indicates that significant differences exist between school 

locations, c2(4) = 50.56, p < 0.001. Examining participants from just the Hardap and Windhoek, 

the focus of this study, a Mann Whitney test reveals that Hardap youth are significantly more 

worried about plastic and other rubbish in their environment, z = 3.35, p < 0.001, as shown in the 

figure below. 

 
Figure 17 Degree of concern for plastic and rubbish in the environment. Proportion of students by region in terms 

of how concerned they are about plastic and other trash in their environment. 

 

 What do you do to save water at home? Approximately 75% of all students, both 

treatment and control, report that their families engage in at least one water-saving behavior. 

This was an open-ended question and responses were coded 1 if the respondent listed a specific 

behavior (e.g., “we use the shower water to flush our toilet”) and 0 if the response was 

nonspecific (e.g., “we use less water”). If a student did not respond to this question, it was 

assumed that there were no water saving activities performed at home and was thus was also 
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scored as zero. There is not a significant difference between the treatment group and the control 

group overall, as measured by a two-means proportion test, z = 1.73, p = 0.084. Results of a 

Kruskal-Wallis ANOVA by region indicate that there are significant differences between the 

regions in terms students’ reporting water conservation at home, c2(4) = 10.54, p = 0.032. 

However further analysis indicates that while there is no overall significant difference between 

Windhoek and Hardap students, this is only the case because the majority of the government 

school children in Windhoek (86%) report water saving strategies at home. A significantly 

smaller proportion of private school students in Windhoek (70%) state that their family 

intentionally saves water, as measured by a Mann Whitney test, z = 3.20, p = 0.001.  

In the Hardap region, 76% of students report at least one water saving effort in the 

household. This is similar to students from the coastal Erongo region (76%), and in the Kavango 

West region (79%). 

 

New Ecological Paradigm 

Students took the New Ecological Paradigm inventory adapted for children, which 

consists of ten items meant to measure their pro-environmental outlook. The internal consistency 

of this instrument used with this population was not strong, Cronbach’s a = 0.52. The developers 

of the scale state that the mean of all items, after reverse-scoring negatively worded items, yields 

a value which indicates a respondent’s pro-environmental outlook. Three subscales have also 

been identified by the developers, and in subsequent studies by other researchers with North 

American populations. A factor analysis revealed the presence of three factors with eigenvalues 

over one. However, the first two factors had eigenvalues of 2.11 and 1.49, while the third was 

just 1.03. Two items loaded onto the third factor as well as the first. Upon rotation it was clear 
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that only the first two factors were significant, will all questions loading at 0.45 or higher. The 

items that loaded on to the second factor did align with the human exemptionalism subscale, an 

indicator of how much the respondent agrees that humans are exempt to the laws of nature, or 

superior to nature. However, given the overall weak internal consistency of the scale as a whole, 

the subscale will not be addressed in any meaningful way. 

Students who did not answer these ten questions were dropped from the analyses (n = 

140, 17%). These students were primarily from schools who attended NaDEET Centre on short 

notice when another school cancelled, or did not receive the surveys due to the reliability of the 

national courier system, or potentially, a miscommunication with the participating schools. An 

analysis of the remaining missing data shows that 74% of students had complete data, and 9% 

had one or more missing items. There were no patterns in the data, and it is assumed that the 

missing data is missing at random (MAR).  

Students with missing items received a total instrument score based on the number of 

items that were answered. For instance, if a student answered all items on the instrument with the 

exception of item 5, their average score is as if the scale contains nine questions only.  

The mean total score on the NEP for all students who took the pre-survey is 3.72 (SD = 

0.50). The authors of the scale state that a score of 3 is the boundary point between a pro-

environmental world outlook and the Dominant Social Paradigm, which describes attitudes and 

beliefs that are anthropocentric, that nature exists to serve human needs (Manoli et al., 2007). A 

score above 3 indicates a pro-environmental attitude. There are no significant differences 

between the students attending NaDEET and the control group. With the exception of one rural 

Hardap school, there is also not a significant difference in initial NEP scores between students 

with a family member who has previously attended NaDEET and those who have not.  
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Consistent with this scale’s literature in the North American context, urban respondents 

have a significantly higher total score than rural respondents. Respondents in Windhoek (M = 

3.86, SD = 0.45) score significantly higher than students in the Hardap overall (M = 3.60, SD = 

0.51), t(655) = 6.69, p < 0.001, Cohen’s d = 0.52, as measured by a two-samples t-test. Likewise, 

urban Hardap students score higher than rural students, t(332) = 11.77, p < 0.001, and with a 

large effect size, Cohen’s d = 1.30. Urban participants in the Hardap and students in Windhoek 

have similar scores, t(508) = 0.14, p = 0.888. 

 

Solar Cooker Attitude Inventory 

Adapted from the solar cooker inventory given to adults in the community survey, students were 

asked eight of the ten items on the instrument, excluding two regarding solar cookers and 

household economics. The internal reliability of this instrument, which is used in an exploratory 

way, is acceptable but weak, a = 0.56. An examination of missing data for the items in this 

inventory reveal that 72% of the cases are complete, and that like before, 17% of participants did 

not answer this portion of the survey. There are no patterns of missingness in the remaining data, 

and thus it is again assumed that the data is MAR. Missing data was handled as described in the 

previous section. A factor analysis of these 8 items indicate that there is one factor, with all items 

loading at 0.45 or higher. 

 Obtaining a total score was done by calculating the average on all answered items. The 

mean total score for all participants is 3.76 (SD = 0.54), with no significant difference between 

gender or whether a family member has ever attended NaDEET. Students from the Hardap have 

significantly higher views of solar cooking (M = 3.84, SD = 0.54) than students from Windhoek 

(M = 3.70, SD = 0.52), t(654) = 3.33, p < 0.001, with a small effect size as measured by Cohen’s 
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d = 0.26. In the Hardap, students from the urban areas of the Hardap are significantly more 

positive about solar cooking than the students from more rural areas, t(332) = 3.39, p < 0.001, 

and as indicated by a moderate effect size, Cohen’s d = 0.37. 

There is a significant difference between the students who are about to attend NaDEET 

(M = 3.79, SD = 0.52) and the control group (M = 3.69, SD = 0.56), as measured by a two-

samples t-test, t(708) = 2.38, p = 0.018, with a small effect size, Cohen’s d = 0.20. It is likely that 

students preparing to attend NaDEET have knowledge about the solar cooking at NaDEET as 

their schools and families work out logistics and meal plans with NaDEET Centre. 

 

Opportunity to Attend NaDEET Centre 

Each student was asked how important the opportunity to attend NaDEET Centre is to them 

personally. A Mann Whitney test shows that students who were about to attend NaDEET value 

this opportunity more than the control group z = 1.97, p = 0.049, but this difference is just 

significant. There is not a significant difference between NaDEET participants located in 

Windhoek as compared to the Hardap, but there are differences within each. For instance, 

students at the government schools in Windhoek find the opportunity to attend NaDEET more 

important than the students from the private schools, z = 5.42, p < 0.001. The same is true of 

urban students in the Hardap, z = 2.79, p = 0.005. 

 

4.4.3 Results from Post-Survey 

Within two weeks of their NaDEET Centre visit, teachers were instructed to give their students, 

as well as the associated control group, the post-camp survey. The results discussed in this 

section will focus on changes in attitudes and knowledge. The behaviors inquired about by this 
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survey focus on household energy patterns, and while it is not impossible that children may 

influence these household behaviors, and in fact there is compelling evidence that children do in 

fact do this (Chapter 3), fuel-switching is not expected to occur in the short-term, without readily 

available alternatives and intentional supports. 

 

Preference for Modern Fuels 

A greater proportion of the children stated a preference for a modern fuel after NaDEET 

attendance, than before their arrival at the Centre (Figure 18). There is no change in the control 

group. Overall, the proportion of students who prefer modern fuels after camp increased by 17%, 

z = 5.72, p < 0.001. This increase is largely driven by private school students in Windhoek where 

25% more of the students selected a modern cooking fuel, z = 4.03, p < 0.001. Students enrolled 

in the government schools in Windhoek did not exhibit a significant change, however, 93% of 

these students stated a preference for a modern fuel on the pre-survey. The 94% who now state 

this preference is still significantly larger than the proportion of private school students, z = 2.53, 

p = 0.011.  
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Figure 18 Proportion of Hardap and Windhoek students who prefer a modern fuel before and after NaDEET 
experience. 

 

 On the pre-survey, approximately 60% of Hardap students reported a preference for a 

modern fuel as compared to the 75% on the post-camp survey, z = 2.92, p = 0.004. Students in 

the urban areas of the Hardap exhibited a 15% increase, z  = 2.60, p = 0.009, while the rural 

towns demonstrated an increase of 10% which was not quite statistically significant. 

 Perhaps most tellingly, is that for students who attended NaDEET and whose family 

primarily cook with wood, 70% now state a preference for a modern fuel as opposed to just 41% 

before camp. This is a significant increase as measured by paired t-test, t(42) = 3.03, p = 0.004, 

with a moderate effect size, Cohen’s d = 0.49 (Figure 19). Similar, but slightly smaller, gains are 

also seen in households in which electric stove users are most commonly used. For instance, 

before camp, 68% of students stated a preference for electricity, gas, or solar energy as compared 

to 83% after camp, t(259) = 5.00, p < 0.001, Cohen’s d = 0.37.  
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Figure 19 Proportion of respondents preference for a clean cooking fuel before and after their visit to NaDEET. 
Data for all NaDEET learners, and just those whose families primarily cook with traditional cookstoves. 

 

Plastic 

On the post-camp survey, all students, both NaDEET learners and the control group, expressed 

more concern about plastic and rubbish in the environment as compared to the pre-survey. While 

both groups exhibited an increase in concern, NaDEET students demonstrate a change in concern 

that is significantly greater than the control group, z = 3.75, p = 0.002, as shown by a Wilcoxon 

signed rank test. Windhoek students who attended NaDEET, regardless of the type of school 

attended, exhibited no change in concern about rubbish in the environment.  

A Mann-Whitney test indicates that Hardap students were significantly more concerned 

about plastic and rubbish after their NaDEET experience, z = 4.31, p < 0.001. This increase in 

sensitivity is largely due to gains in the urban learners’ attitudes, z = 2.27, p = 0.023. 
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New Ecological Paradigm 

Immediately after camp, students do not exhibit significant changes in their score on the New 

Ecological Paradigm. This is true for the students who attended NaDEET as well as the control 

group. The test-retest reliability of the NEP was calculated using the control group and was 

found to be adequate, a = 0.76. The internal consistency of the NEP the second time it was given 

to students remains low, a = 0.53 for both NaDEET students and the control group.  

 

Solar Cooker Attitudes 

After cooking with solar cookers for four days at NaDEET Centre, students exhibit a marked 

change in their attitudes toward the devices as measured by a paired t-test, t(393) = 4.30, p < 

0.001, with a slight effect size, Cohen’s d = 0.24. Students in both Windhoek and in the Hardap 

demonstrate positive gains on this scale, mostly driven by private school students and urban 

students, respectively. Interestingly, students who report that their families primarily cook with 

open fires have the biggest gains, as measured by an independent samples t-test, t(392) = 3.19, p 

= 0.002, and as shown by a moderate effect size, Cohen’s d = 0.51, as shown in Figure 20.  

 

Figure 20 Participant pre- and post-scores on the solar attitude inventory by group; all NaDEET learners, 
NaDEET learners whose families primarily cook with traditional cookstoves, and the control group. 
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A multiple linear regression model was run to examine the effects of the NaDEET 

experiences, as well as other demographical variables, in predicting students’ scores on the 

second taking of the solar cooker attitude inventory. Baseline attitudes were added as covariates, 

as shown in Table 18 below. 

 

 B SE b t p 
NaDEET Learner 0.22 0.06 0.17 3.92 0.001* 
Cost per Person -0.00 0.00 -0.10 -1.49 0.137 
Gender 0.06 0.05 0.05 1.22 0.224 
Windhoek Learner 0.07 0.08 0.06 0.90 0.369 
Prefer Modern Fuel Baseline 0.09 0.05 0.07 1.87 0.062 
Solar Attitude Baseline 1.93 0.05 0.40 9.60 0.001* 
F(6, 462) = 24.48, R2 = 0.24      

 

Table 18 Summary of regression analysis for variables predicting students post-camp solar energy attitudes. 

 

 While this item is a scale and thus no particular item is likely to measure an entire 

construct, there are a few questions on this instrument that are of interest. Because they are 

individual Likert-type questions, nonparametric tests were used to evaluate changes in responses.  

 Using a solar cooker can solve energy problems. Wilcoxon Signed-Rank tests were used 

to determine changes in students’ agreement to this statement. More NaDEET learners agree or 

strongly agree with this item after camp (85%) than before (77%), z = 2.45, p = 0.014, while the 

control group shows no change. This gain is mostly explained by a positive change in attitude of 

Hardap students, z = 2.55, p = 0.011, and those whose families primarily cook with traditional 

cookstoves, z = 2.00, p = 0.045. 

 Solar cookers can cook all types of food. Before participating in NaDEET programming, 

53% of students agreed or strongly agreed with this statement. During camp, students made 
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pizza, roast chicken, bread, and macaroni salad, among other dishes, on solar cookers. After 

participation, 68% agree with this statement, representing a significant, positive change in 

attitude, z = 6.33, p < 0.001. The control group again exhibits no change. All groups of students 

from Windhoek and the Hardap show an increase, though the largest gains are attributed to urban 

students in the Hardap where 40% more students now agree with this statement post-camp for a 

total proportion of 78%. While this is a large change, it is not significantly larger than the rural 

students’ initial or post-camp attitudes about this statement, both of which were approximately 

80%.  

 Among students who report that their families primarily cook with a traditional stove, a 

significantly larger proportion of students agree with this statement post-camp (83%) than before 

(63%), z = 2.00, p = 0.046. 

 The sun’s energy can be used for cooking. Before arriving at NaDEET, nearly 90% of all 

students agreed or strongly agreed with this statement. After a school week at NaDEET, 94% of 

the students agree or strongly agree, representing a significant gain in attitudes, z = 2.31, p = 

0.021. There is no change in the control group measured for this item. 

 

4.4.4 Preliminary Six-Month Follow-Up Results 

At the time of writing, 9 of the 16 schools returned their six-month follow-up surveys, 

accounting for approximately 40% of all participants. These schools do represent both the 

Windhoek and Hardap regions, and include students from the control group (Table 19). While 

the analysis using this smaller subset of students is preliminary, some early findings of interest 

can be reported.  
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 NaDEET 
Learners 

Control 
Group 

Hardap 168 60 
Rural 113 46 

     Urban 55 14 
Windhoek 77 53 

Government School 34 –  
Private School 43 53 

Total 245 113 
 

Table 19 Description of participating students who have returned their six-month follow-up survey and the pre-
survey and/or post-survey. 

 

 Preference for modern fuels. The gain in proportion of students who prefer a modern 

cooking fuel after their camp experience persists six months later. No significant change occurs 

for NaDEET learners in the interim, t(143) = 0.20, p = 0.844, but continues to be a significant 

gain from the pre-survey, t(206) = 3.12, p = 0.002, Cohen’s d = 0.26. There are less than 80 

observations in the control group that can be used for comparison. However, the control group 

continues to exhibit no changes in their preference for modern fuels across the three surveys.  

Concern about plastic and rubbish in the environment. Interestingly, there is a significant 

decrease in students’ concern about plastic and rubbish in the environment in the six-months 

after the NaDEET experience. Not only is this a decrease from the post-survey to the six-month 

survey, but it is also significantly less than the pre-survey values. This was confirmed using a 

series of Mann Whitney and Wilcoxon Signed Rank tests, and is true for both the students who 

attended NaDEET and for the control group.  

Opportunity to Attend NaDEET Centre. Students were again asked on follow-up surveys 

to state how much they agreed or disagreed with the statement “The opportunity to attend 

NaDEET Centre is important to me.” A Mann Whitney test indicates that students who attended 
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NaDEET Centre continue to find this educational opportunity significantly more important than 

students in the control group, z = 5.21, p < 0.001.  

New Ecological Paradigm. Preliminary results indicate that there is a small, but 

significant overall gain in pro-environmental attitudes between the post-camp survey and the six-

month follow-up. This was measured using a paired t-test for these students, t(145) = 3.63, p < 

0.001, which exhibits a small effect size, Cohen’s d = 0.28. While the increase in scores is small, 

it is not known if this gain is attributed to the NaDEET experience, or on-going support of that 

learning at school or elsewhere. However, the control group, consisting of 79 students with 

complete records at this time, do not show any significant changes in their scores over this same 

period. Because of the low overall internal consistency of this instrument used in this context, the 

importance attached to this finding is minimal.  

 Solar Cooking Attitudes. When examining students’ scores on the solar cooking attitude 

inventory six months after their visit to NaDEET, there is no significant change, t(145) = 0.54, p 

= 589. This represents a sustained increase in attitudes toward solar cooking and solar energy. 

Once again, the control group’s scores remain unchanged, t(76) = 0.24, p = 0.811. 

4.5 Discussion 

 After attendance at the NaDEET Centre, students exhibited gains in general 

environmental attitudes, preferences towards modern fuels, and openness to solar cookers, an 

uncommon cooking device in Namibia. Students in the control group demonstrate no such 

changes, which provides compelling support for the capacity of effective ESD to have a positive 

impact on students’ worldviews.  

 From an energy perspective, the increases in students’ attitudes and knowledge about 

energy and cooking fuels are of the most importance. Fewer than 5% of girls and 14% of boys 
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report never being asked to do any cooking at home, and 76% of girls state that they are 

responsible for cooking meals at least once a week. Given this activity in their kitchens, it is 

reasonable to describe these children as cookstove stakeholders. 

In the Hardap, the average maternal age for a first birth is 20.9 years old (Namibia 

Statistics Agency, 2011). The average age of female students attending NaDEET in 2019 was 

12.8 years old, meaning that in just a few short years, many of these girls will be caring for their 

own children, making decisions about their households’ energy needs. This makes ESD when the 

students’ attitudes are malleable, timely and important.  

 Before attending NaDEET, students had preferences for fuels that appear to be largely a 

function of the fuels they are accustomed to at home. For instance, 69% of students from 

households that primarily cook with firewood, preferred firewood as an energy source for 

cooking. The same is true for students whose families primarily cook with electricity; 70% 

preferred electricity or LPG. From this perspective, the familiarity with a cooking fuel influences 

the respondents’ preferences, and thus puts youth who are primarily accustomed to biomass at an 

initial disadvantage. However, after the camp experience, the majority of students with a 

traditional cookstove background now state a preference for a modern fuel, exhibiting slightly 

higher gain than peers who do not cook with traditional cookstoves. Most importantly, this shift 

persists six months later. This suggests that long-term changes in fuel choice attitudes is possible, 

and that youth are a key demographic for realizing this change. 

 NaDEET’s energy programming consists of two primary activities, neither of which 

passes judgement on the types of fuels used in students’ homes. The first activity is simply that 

students are expected to help prepare their own meals using efficient cookstoves and solar 

cookers. Unless it is cloudy, solar cookers are used for the mid-day and dinner meal. The 
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efficient cookstoves are used early in the morning. Students are taught how to use the solar 

cookers the morning of their first full-day at camp, and shortly thereafter make their own pizzas 

for lunch which bake in solar ovens.  

Later in the program, before learning to make recycled fireballs, students read an article 

about the consequences of using firewood in Namibia, and then are engaged in a relay race 

(Figure 21) that simulates the disadvantages of those who must spend a significant portion of 

their day collecting firewood. Students are randomly assigned to one of three groups representing 

individuals who are able to afford modern fuels, those who can purchase solid fuels such as 

firewood or charcoal, and the poorest, who must collect the firewood themselves. The first group 

has the shortest distance to run and does not need to collect, nor carry, a sack of firewood. While 

each member of the second team must carry a heavy bag of firewood during their leg of the race, 

the bag is conveniently placed as to not slow down the team. The first runner of the third group 

must make a significant detour away from the race route to fill a sack with firewood. By the time 

the first student has completed this and returned to the starting line to begin racing, the other 

teams’ second and third runners are likely running. Especially in the secondary program, 

NaDEET makes explicit links between poverty and fuel use. 

While students learn about the environmental impacts of cooking with fossil and solid 

fuels, and the benefits of cooking with solar energy, recycled materials, and cleaner-burning 

fossil fuels, at no time are students told that cooking with firewood is wrong. Yet shortly after 

camp had concluded, on the post-survey, the majority of students, including those who are 

accustomed to biomass at home, chose a modern fuel with which they would prefer to cook, if all 

things were equal. 
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Figure 21 Grade 8 students at NaDEET Centre participating in a relay race simulating the inherent disadvantages 
of reliance on firewood for household energy needs. March 12, 2019. 

 

Similarly, gains are noted in the students’ overall attitudes toward, and knowledge of, 

solar cookers and solar energy. The use and subsequent findings of the solar cooking attitude 

instrument is interesting for a couple of reasons. First, several items on the inventory allow us to 

ascertain how well the participant understands the capabilities of a solar cooker. On the second 

and third administration of the survey, students who attended NaDEET understand that solar 

energy can be used to cook food at a significantly higher proportion than those in the control 

group. Second, solar cookers are by no means common. In fact, they are unusual devices both in 

terms of their relative rarity in usage, and the different types of cookers that fall under the solar 

cooker umbrella. NaDEET uses the two most common forms of solar cookers, parabolic cookers 

and solar box ovens. The behaviors involved in using most solar cookers have little in common 

with the practice of using a traditional or improved cookstove, a primary criticism of these 

devices. For students who attend NaDEET to overwhelmingly find solar cookers not only 

capable of cooking all types of food but that they are also culturally acceptable indicates that an 

efficient cookstove, a device more similar to the cookstoves already in homes, might have an 

even easier time being accepted by this audience.  
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It is true that students who reported having a parent or sibling with previous NaDEET 

experience have slightly higher scores on the solar attitude inventory and other knowledge and 

attitude questions (e.g., importance of opportunity to attend NaDEET Centre, there is a water 

crisis in Namibia), however the differences are not significant. This is unexpected, especially 

given the findings discussed in Chapter 3. While there is evidence that student learning 

influences parent attitudes, it is useful to remember that for most students in this study, any past 

familial experience with NaDEET was most likely to be had by a sibling. It is entirely possible 

for a child to know that his or her sibling had been to NaDEET in the past and not be aware of 

any specifics. This seemed to be true when siblings of past NaDEET participants were 

interviewed in Stampriet, described in Chapter 3. It is also possible that significant differences do 

exist and that the questions and measures used on the surveys were insufficient for revealing 

them.  

The impact that NaDEET has on students’ general environmental attitudes, as assessed 

by the NEP, remains unanswered. Preliminary results from the six-month follow-up indicate that 

students who attended NaDEET do in fact have higher pro-environmental attitudes than they did 

shortly before arriving at NaDEET. But because immediately after camp, these students 

demonstrated no change, the mechanism for this is unclear. However, given that the control 

group shows no changes whatsoever across the three surveys, the gains may be attributed to 

NaDEET, at least in part.  

It is also possible that students’ have considerably higher, or lower, pro-environmental 

attitudes after attending NaDEET and that this instrument was simply inappropriate for detecting 

the change. While the NEP remains one of the most recommended instruments worldwide, 

criticisms are presented here for its use in this context with Namibian youth. For instance, 
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despite the age-appropriate language, some of the questions are unnecessarily nuanced. The 

prompt, nature is strong enough to handle the bad effects of our modern lifestyle, can reasonably 

be understood as a statement about respecting nature. While in the United States we would likely 

interpret this as a statement about human’s plundering of natural resources, in Namibia, 

particularly in the Hardap where the usage of natural resources is minimal, this would not 

necessarily be the case. In fact, only 47% respondents disagreed with this statement, and this 

remained relatively unchanged across all three data points. Additionally, what may be considered 

a “modern lifestyle” in America (e.g., dependency on fossil fuels, consumerism, etc.), would not 

necessarily describe a modern lifestyle in the Hardap. The presence of an indoor tap or the 

ownership of a television may indicate “modern” to respondents with no such amenities.  

It is also not true to imply that Namibian youth simply do not understand or are unaware 

of climate change or other environmental concerns. The majority of the participants in this study 

live in, or very near to, a desert, and Namibia is currently experiencing the harsh realities of a 

multi-year drought. When asked to what degree they agree or disagree with the statement there is 

a water crisis in Namibia, 82% of youth participants responded in the affirmative. Less than 5% 

of students disagreed with this statement at any time over the three surveys. When comparing 

this clear understanding of an environmental issue to the way students responded to the prompt 

described in the previous paragraph, it indicates a potential misunderstanding of the intended 

meaning. It is, therefore, not difficult to point to the ways that this instrument may be inherently 

biased toward Western culture. 

 Finally, it should be noted that NaDEET is internationally recognized for its exceptional 

ESD programming. The findings of this study are not meant to suggest that any ESD provider or 

program will yield the same results. In fact, NaDEET’s approach is quite different from that of 
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other ESD providers in the country, as previously described. Many organizations offer one-day 

programs that are narrowly focused on a particular topic (e.g., human-wildlife conflicts between 

farmers and Namibia’s big cats). While these organizations have a meaningful place within the 

landscape of all ESD opportunities in the country, their philosophy and work differs significantly 

from NaDEET, which holistically focuses on living a sustainable lifestyle. At NaDEET, students 

examine root causes of Namibia’s environmental issues, and are challenged to think about how 

poverty exacerbates the issues and how the poor carry the brunt of the negative consequences. 

This is accomplished by direct, formal lessons in the Centre’s classroom as well as in games that 

simulate the social and climate injustices of poverty. Some skills are explicitly taught (e.g., 

cooking with solar cookers, monitoring water and electricity usage) while others are taught 

implicitly through the residential nature of the program. For instance, in the bathrooms, there is 

no running water at each sink nor in the shower. Students must fill a cup with water at the single 

indoor tap in the bathroom in order to brush their teeth. For a hot shower, students must first go 

outside to the hot water tank, which is heated via solar energy, to fill a bucket. NaDEET’s unique 

approach warrants further evaluation in an effort to more widely share its impact, and inspire 

others to adopt its methods and philosophies, and replicate its successes. 

4.6 Specific Contributions 

The findings of this study make contributions to the field of Education for Sustainability as well 

as to multidisciplinary cookstove research. Children are rarely considered stakeholders in 

cookstove research (Lindgren, 2020), yet this study unequivocally documents that in Namibia, 

children are already the users of cookstoves. This, by almost any definition in Stakeholder 

Theory, confirms children’s status as stakeholders (Kaler, 2002; Miles, 2017). This study also 

demonstrates that energy-related education has positive effects on children’s beliefs and attitudes 
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about sustainable energy. Both of these findings, taken together, point to the importance of the 

inclusion of youth in energy development efforts, particularly those that involve improved 

cooking technologies.  

This study confirms what has been long known to be true about ESD, that it has the 

potential to transform individuals and communities. The improvement in attitudes and gains in 

knowledge documented in this study suggests that a change in public opinion, even for long-held 

beliefs and preferences, is possible. This may have long-term and positive implications for 

sustainability. If today’s youth enter adulthood with a more pro-environmental worldview and an 

openness to alternative sources of energy, they will be poised to act. This study also highlights 

and confirms the mediating influence of poverty. Children from the poorest towns, as assessed 

by primary cooking fuel in the home and the cost per person spent for the experience at NaDEET 

(or for students in Windhoek, those from the government schools), have the lowest initial scores 

and responses on the energy and environment attitude questions and inventories. This highlights 

the importance of this type of education in reaching the populations who have the most to gain 

from it. This study, though not a comprehensive evaluation of NaDEET’s impact, does point to 

the efficacy of NaDEET’s approach, and will surely be of interest to ESD researchers and 

providers. 

4.7 Limitations 

The long-distance nature of much of this study adds to the limitations that exist by virtue of the 

methods employed. The reliance on a courier system to deliver surveys across the vast Namibian 

landscape was both more successful than, and as flawed as, expected. A number of schools did 

not receive the surveys in the intended time frame, or at all, which made acquiring three sets of 

data points from each student impossible. In addition to the schools mentioned in this study, an 
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additional private school from Windhoek, attended the NaDEET Centre. This school did not 

receive the surveys that were sent to them. And due to miscommunication and a staffing change, 

this was not discovered until it was too late to meaningfully include them in this study. 

 The environmental attitude instrument used in this survey was not found to be 

particularly useful. The NEP is one of the most well-used instruments in North American and 

European contexts, and while it has been used in non-Western contexts, the version with child 

appropriate language has had little use outside of the United States. Its appropriateness in its 

ability to communicate its intended meaning to Namibian youth is questioned. An instrument 

developed in a rural, southern African context, or even questions specifically designed for this 

study, may have allowed for more straightforward understanding, and therefore clearer results.  

Further, on the third administration of this survey, there was an observed increase in 

scores on the NEP for students who had attended NaDEET, despite no immediate post-camp 

gain. Whether this effect is due to NaDEET’s influence or some other on-going support or factor, 

it is unknown. The addition of more qualitative methods may have provided an explanation for 

this finding, and for others that are difficult to explain. For instance, after a significant increase 

in concern about plastic and rubbish in the environment as measured in the post-camp 

assessment, a large decrease in this same sentiment is noted in the six-month follow-up surveys. 

Without additional context, it is not possible to posit an explanation for this change (or for other 

findings such as students from households with past NaDEET experience not exhibiting higher 

initial scores on attitudinal scales). Qualitative methods may have helped uncover whether this 

change is because students learned behaviors at NaDEET that address recycling, composting, 

and other waste management issues and now feel empowered to act on this problem, or if they 

suddenly care less about this issue. The latter seems unlikely given the other documented gains 
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in positive attitudes, but without context cannot be known with certainty. As more six-month 

follow-up surveys are returned, a deeper analysis will be undertaken. 

The scale of this study posed some additional challenges. By including each child who 

attended NaDEET Centre as an invited participant in this research study, context that could have 

potentially been provided by working closely with a smaller population was sacrificed. At the 

time of data collection, it was not possible to engage individual students in interviews, formal or 

informal, to ask clarifying questions or to probe their understanding. While a few open-ended 

responses were included in the survey, they addressed questions that were outside the scope of 

the research questions posed here. This is mentioned because it is assumed that these responses 

may provide additional context, some of which is lost when using questionnaires with pre-

determined answer choices. These responses will be analyzed and published in future 

publications. 
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CHAPTER 5 

Conclusion 

 

The United Nations’ Sustainable Development Goals (SDGs) explicitly mention youth as 

“critical agents of change” for their potential to act on a large scale and because they will be 

most impacted by a failure to realize the goals (United Nations, 2015a). The findings of the 

studies described in this dissertation indicate that placing hope in children, or at least in youth-

oriented Education for Sustainable Development, is not misguided and has the potential to shift 

attitudes, generationally and at the community level. This chapter is devoted to examining the 

ways in which the findings from each study reinforce each other and support the use of 

Education for Sustainable Development as an effective communication tool in energy 

development work. 

5.1 Summary and Interpretation of Findings  

The work presented in this document, and carried out in Namibia in 2019, is motivated by 

historically low rates of sustained use of improved cooking devices and by the findings that 

youth are rarely purposefully engaged in cookstove dissemination programs. The research 

described within this document answers the call for more research in youth and international 

development work (von Braun, 2017) and seeks to broaden our understanding of how energy 

attitudes and behaviors are learned, and changed, within the home.  

 The community-based survey conducted in Stampriet and Gibeon, two rural towns in the 

Hardap, provide compelling evidence for the impact that youth-centric Education for Sustainable 

Development can have on individuals, households, and communities. Stampriet has sent at least 

one primary school group to NaDEET Centre for nine of the last ten years. Approximately a 
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third of the households sampled in Stampriet reported at least one family member who had 

attended a program at NaDEET in the past. These households were found to have significantly 

more positive attitudes regarding solar energy and solar cookers, and preferences for solar and 

other modern fuels. These preferences were more pronounced for families who primarily cooked 

with firewood, suggesting that fuel choice is a function of socioeconomic status.  

By evaluating all cookstoves in the home using the same measure, it was found that in 

Stampriet, families who primarily cooked with firewood and also had NaDEET experience 

“adopted” their traditional cookstove less than other similar households in Stampriet without 

NaDEET experience. In fact, these NaDEET families were more similar in their preferences and 

attitudes to Gibeon, the slightly wealthier and more educated control town, where cooking with 

firewood is less common. 

Households that had a family member who had attended NaDEET programming in the 

past were not similar in terms of socioeconomic status, education, location within the town, nor 

the type of dwelling that they lived in, suggesting that NaDEET experience is the common 

denominator. The majority (77%) of household NaDEET experience was had by children. In the 

absence of a variable that was not uncovered during the ten days spent in each community, these 

findings suggest that NaDEET’s programming has a direct impact on its participants, and an 

indirect impact on the participants’ households and communities. 

This idea is further supported by the finding that households in Stampriet with children, 

but without NaDEET experience, were considerably more traditional in terms of their 

preferences for cooking energy, and attitudes toward electricity and other cleaner fuels. This 

suggests that children who attend NaDEET Centre are exerting some influence in the home over 

energy attitudes and behaviors. 
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To confirm that students’ experiences and education from NaDEET were responsible for 

the measurable differences across Stampriet and between Gibeon, it was necessary to examine 

how students’ knowledge and perceptions of energy- and environment-related topics change as a 

result of participation at NaDEET. As such, a study of nearly 1000 Namibian children was 

conducted. Of these students, approximately 600 attended a weeklong program at NaDEET 

Centre as part of a school group. The remaining participants were from the same schools as the 

NaDEET participants, one grade younger ensuring that they had not yet had the opportunity to 

experience NaDEET’s programming themselves.  

If it is true that youth education is advancing sustainable energy in terms of attitudes and 

behaviors, then it was expected that significant changes would be measured by comparing pre- 

and post-camp surveys. And indeed, these changes were detected. After a week’s experience at 

NaDEET, students demonstrated significantly more positive attitudes regarding energy sources 

in the home, particularly for cooking. Preliminary results from the subset of students who have 

already returned their six-month follow-up surveys indicate that these gains hold. The control 

group exhibited no changes on the same measures across the three data points.  

It can reasonably be suggested then that NaDEET, through its youth participants, has a 

positive impact on communities. And while this has implications for supporting development 

work committed to the realization of the SDGs, the findings described here may be particularly 

interesting to the cookstove research community. Differences in the adoption rates of traditional 

and electric cookstoves, particularly between houses with and without NaDEET experiences, 

appear to have occurred organically in the absence of a specific cookstove implementation 

program. Without advancing a particular improved cooking device or brand, NaDEET’s ESD 

programming changed participants’ opinions about improved and sustainable household energy.  
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While youth participants exhibited positive gains in attitudes and knowledge after just 

one week, it is not known how quickly these beliefs are transmitted through the household or 

broader community, though it is clear from the evidence presented in Chapter 3 that both do 

occur. It is accepted that children learn from their parents and elders. However, this study did not 

uncover evidence this translates to energy attitudes. Students from households with prior 

NaDEET experience, or from communities with a history of participation in NaDEET’s 

programs, did not score higher than other students on initial inventories or individual attitude-

type questions. This is significant for two reasons. First, that youth education can have a positive 

impact on household is not a new idea. However, little research has been done on the role that 

this education has in shaping families’ energy beliefs and consumption patterns. At the time of 

writing, there is just one other study that examines this type of relationship. A study conducted in 

the Bay Area of California found that energy-focused education for Girl Scouts positively 

impacted parents’ energy-saving behaviors. No similar study has been conducted in a resource-

limited setting. Secondly, it is often assumed that environmental attitudes, of which energy is a 

part, is fixed by young adulthood. Yet the data from Stampriet and Gibeon suggest otherwise.  

 Central to both of the studies presented in this dissertation is the idea that children are 

energy stakeholders in the home and should be included in energy development work, including 

cookstove programs. To be clear, this should not be interpreted as a recommendation for 

engineers, innovators, development actors, or entrepreneurs to directly communicate about their 

product or service to children. Rather, this is a challenge, one that has been stated by others 

before, to do this work in multidisciplinary teams that are genuine collaborations with local 

organizations and individuals. While education and communication are central to the uptake and 
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sustained use of any new technology, this is best delivered by local educational partners to 

ensure that the message is contextually and age appropriate, as well as effective. 

5.2 Future Research 

These studies were just a small step toward understanding the role of youth in the advancement 

of sustainable energy. There is much more to be learned within the context of energy, and within 

the larger field of sustainable development. Further, new questions arise as a result of this 

research that can motivate several distinct, but related lines of inquiry in the fields of 

multidisciplinary cookstove research, Education for Sustainable Development, and Engineering 

Education. Each is discussed briefly. 

 

Cookstove Research 

The findings of these studies affirm the benefits of a multidisciplinary approach to cookstove 

implementation programs. Specifically, NaDEET was able to have an impact on energy attitudes 

at the community level in the absence of a specific cookstove study, indicating that youth 

education is an effective tool for communicating and affecting change. A logical next step would 

be to conduct a cookstove implementation program in collaboration with an organization such as 

NaDEET to ascertain the feasibility and efficacy of using ESD as an intentional piece of a 

behavior change communication framework.  

 This dissertation made use of the Adoption Index (Troncoso, 2013; Troncoso et al., 2013) 

to better understand participants commitment to both their traditional cookstove and any 

improved or other cooking device in the home. It may be possible that by treating all cooking 

devices equally, and by applying the same metrics to each, that we may better understand a new 

technology’s potential to be taken up by a recipient community. That said, there are a number of 
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current issues with, and limitations of, the Adoption Index, and this idea needs further 

consideration. First and foremost, the metrics used to report the successes of cookstove 

implementation program varies widely with few areas of overlap (Jürisoo et al., 2018; Lindgren, 

2020). The Adoption Index, commissioned by the Clean Cooking Alliance, is a step to address 

this issue. However, since its publication in 2013, few studies use or report this index. Further, 

there are issues with the index itself as a meaningful measure. As the cookstove community 

moves away from definitions and expectations of exclusive use toward cleaner stacks (Medina et 

al., 2019), this index, while a necessary first step, does not adequately encompass the nuanced 

ways that energy sources are prioritized within the home. Future research in this direction, 

including some guidance on universal metric reporting, particularly those that incorporate 

temporal and seasonal changes to cookstove stacking, would advance the field in terms of being 

able to distill and share best practices from a collection of disparate studies. 

 

Education for Sustainable Development 

The findings of NaDEET’s impact inspires questions such as,  

1. If changes in adoption can occur without intentional, targeted messaging, as has been 

demonstrated in Stampriet due to youth-based ESD programming from NaDEET, would 

ESD improve initial uptake and sustained usage rates if it were part of an intentional 

behavior change communication framework?  

2. If NaDEET’s programming was used as part of a behavior change communication 

framework for a particular cooking technology, such as an improved cookstove or solar 

cooker, would uptake and sustained usage rates improve as compared to participants 

without exposure to this programming? 
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3. How would these uptake rates change if dyads of mothers and their children participated 

in NaDEET’s programming together?  

 

These potential topics of future research are situated at the nexus of ESD and cookstove 

research, and a range of activities from community impact and evaluation studies, to the utility, 

efficacy, and appropriateness of ESD as a form of communication in development work, can be 

undertaken. Much needs to be learned about the development of relationships and partnerships 

between ESD providers, other educational organizations, and development actors, to support the 

inclusion of youth in energy development efforts. 

 NaDEET’s holistic and authentic commitment to sustainability deserves additional 

attention. For instance, would the results presented in Chapter 3 occur if the youth-oriented ESD 

had been provided by an ESD organization other than NaDEET? The efficacy of NaDEET’s 

approach is a ripe area for future research, not only to understand why NaDEET enjoys success 

where other institutions do not, but also in terms of the implications for scaling and the potential 

to reach broader audiences through replication, and the publication of case studies and evaluation 

results. 

 

Engineering Education 

The studies described in this dissertation are situated in cookstove implementation, after a stove 

has been designed and distributed. While subtle, the findings discussed in this dissertation have 

implications for the field of Engineering Education.  

Innovation drives sustainable development. Products and services implemented in low- 

and middle-income countries are often designed in North America and in Europe by academics 
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and practitioners who share no common bond nor experience with their target market. The 

solutions are often technically sound, but can result in technologies that are ethnocentric and 

sexist. While ESD can be used to advance sustainability and innovation, how engineers come to 

develop their ideas, especially for communities that are not their own, must also be addressed. 

The studies conducted in Namibia highlight questions about how engineers learn to design 

solutions for communities that are not their own. This work supports the nascent study of 

contextual engineering (Witmer, 2018) and points once again to the importance of 

multidisciplinary international teams that are inclusive of local actors. Local and indigenous 

knowledge must be valued equal to the importance of the technology itself.  

Two lines of questioning, central to cookstove and energy development work, can be 

pursued. First, how can context be more authentically included to support engineers’ 

professional development such that their designs are appropriate? Relatedly, how do engineers 

learn to design for multiple stakeholders? And secondly, the ways in which engineers 

communicate about their designs is an important aspect of professional engineering, and should 

be a component of contemporary engineering education, especially if we expect engineers to be 

able to effectively communicate to, and design for, a diverse set of stakeholders which may 

include youth. 

 

Improved cooking will likely continue to be a focus of the development community, and for 

good reason. With a presence in multiple Sustainable Development Goals, improved cooking has 

the potential to improve personal health and economy, and contribute to better earth stewardship. 

However, these benefits will only be realized if improved cooking technologies are acquired and 

used for the long-term. Broadening participation in these efforts, including local ESD providers, 
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multidisciplinary research teams, and an expanded definition of stakeholder, may inspire new 

avenues of research that advance both sustainable residential energy as well as our understanding 

of effective means of communicating to cookstove users. 
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Appendix C: Community Consent Document  

 
 
 
 
 
 
 
 
Responsible Principal Investigator: Dr. Bruce Elliott-Litchfield   
 
Other Investigator(s): Samantha Lindgren, Viktoria Keding, Geovanna Iipinge, Kevin Booysen 
  
Purpose of the Study:  The purpose of this study is to gather information about your thoughts regarding 
the environment and energy use. 
 
Procedures to be followed:  Researchers will be visiting your home as part of this research study. You 
will be given a short survey in which a member of the research team will ask you questions about your 
household, including the ages, education of each person in your household. The researcher will ask you 
about your current cooking habits including how often you cook, the types of food you cook, and the fuel 
and utensils you use to cook. Your name will not be used on the survey. 
 
Discomforts and Risks:  Some people feel discomfort when talking aloud about their household, family 
and personal background. The answers we are seeking are simply your opinions and so you should not 
feel anxious if you do not have an answer for a survey or interview question. However, if the interview 
causes you stress, you always have the option to stop the activity. 
 
Benefits: Participants often find sharing their opinions enjoyable. We expect that you will enjoy 
participating in this research project, which seeks to better understand environmental topics of importance 
in your community. 
 
Statement of Confidentiality: Your name will not be associated with any of the data that we collect in 
this study. However, we would like to audio record the interviews and surveys, as well as to take 
photographs of your stove(s). Faculty, students and staff who may see your information will maintain 
confidentiality to the extent of laws and university policies. Personal identifiers will not be published or 
presented.  
 
Whom to contact: Samantha Lindgren at salindgr@illinois.edu or call +1 217 550 9689.  Please contact 
Ms. Lindgren with any questions or concerns about the research. If you have any questions about your 
rights as a participant in this study or any concerns or complaints, please contact the University of Illinois 
Institutional Review Board at +1 217 333 2670 (collect calls will be accepted if you identify yourself as a 
research participant) or via email at irb@illinois.edu. 
 
Voluntariness: Participation in this study is voluntary and you may discontinue at any time without any 
penalty.   
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Appendix D: Community Household Survey 

Household Questionnaire5 
 

A. Participant Identification 

A1 Date [dd-mm-yy] 
 
 

A2 
Time of visit [hh:mm]  
24-hr time 

 
 

A3 
Household ID 
[Town Letter, Segment #, House #] 

 
 

A4 GPS coordinates of house 
 
 

A5 Town 
 
 

A6 First name of main cook 
 
 

A7 Language of Interview 
 
 

 
 

A.1 Consent 

Consent Received �  Yes             �  No              

Audio Consent Received �  Yes             �  No              

 
 

A.2 Child Questionnaire 

Child Questionnaire(s) �  Yes             �  No              

Parent/Adult Consent Received �  Yes             �  No              

Child Assent Received �  Yes             �  No              

Child Questionnaire(s) Numbers  

 
 

A.3 Photos 

Dwelling Exterior �  Yes             �  No              Image #s: 

Kitchen Area(s) �  Yes             �  No Image #s: 

Traditional Stove(s) �  Yes             �  No              Image #s: 

Efficient Stove(s) �  Yes             �  No              Image #s: 

 
5 This document, as well those that follow in subsequent appendices, were formatted to be printed on A4 paper 
which is the default size in Namibia. Tables are split across pages in this document to accommodate the smaller US 
letter paper size.  
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Solar Oven/Stove(s) �  Yes             �  No              Image #s: 

 
 
 

B.1 Primary Cook 

ID 

Relationship to Head of 
Household 
 
1: Head of House         2: Wife 
3:  Co-wife                      4: Mother-in-
law 
5:  Daughter/in-law     6: Sister/-in-
law 
7:  Son/in-law                 8. 
Niece/Nephew 
99: Other (describe) 

Sex 
 
1: M 
2: F 
 

Age 
 
Years 
 
 
 

Highest Level of Education 
 
0: None  
1: Primary       [grade:              ] 
2: Secondary [grade:              ] 
3: College 
4: Graduate School 
99: Other (describe)    

Attended a session at 
NaDEET? 
 
1: Yes                       2: No 
 
[Record Date/Year if known] 

 
B.2 Other Household Residents 

ID 

Relationship to Head of 
Household 
 
1: Head of House         2: Wife 
3:  Co-wife                      4: Mother-in-
law 
5:  Daughter/in-law     6: Sister/-in-
law 
7:  Son/in-law                 8. 
Niece/Nephew 
99: Other (describe) 

Sex 
 
1: M 
2: F 
 

Age 
 
Years 
 
 
 

Highest Level of Education 
 
0: None  
1: Primary       [grade:              ] 
2: Secondary [grade:              ] 
3: College 
4: Graduate School 
99: Other (describe)    

Attended a session at 
NaDEET? 
 
1: Yes                       2: No 
 
[Record Date/Year if known] 

B2.1      
B2.2      
B2.3      
B2.4      
B2.5      
B2.6      
B2.7      
B2.8      
B2.9      
B2.10      
B2.11      
B2.12      

 
B.3 NaDEET [only if a household member(s) has been to NaDEET] 
B.3 What do you remember about what you (or 

your family member) learned at NaDEET? 
 
 
 
 
 
 
 

 
 

C. Household Background Information 
C.1 Who is the primary income earner in the household? Use row number from B.2 above:  
C.2 What type of work provides the main source of income in the 

household at this time of year? 
No one in this house works 1 
Self-employed in agriculture 2 
Self-employed in non-agriculture 3 
Paid wages in agriculture 4 
Paid wages in non-agriculture 5 

C.3 If main source of income is not agriculture, please state what type 
of work is carried out. 

 

C.4 Do you grow any of your own food? Yes 1 
No 2 
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C.5 What do you do with your rubbish? It gets collected weekly/regularly 1 
We burn it 2 
We have a rubbish pile 3 
We take it to the dump 4 
Other (describe): 
 

99 

C.6 What do you do with food scraps? Put with rubbish 1 
Feed to animals 2 
Compost 3 
Other (describe): 
 

99 

C.7 From where do you get your water? Inside tap 1 
Private outside tap/well on property 2 
Community tap/well/tank 3 
Community well 4 
Other (describe):  
 

99 

C.8 Do you conserve or save water? How? 
 
 
 

  

C.9 What are the sources of energy that you use 
for lighting your home? 

 Primary 
Energy 
Source 

2nd 
Energy 
Source 

Days per 
week 
used 

Hours 
per day 
used 

Wood 1 1   
Candles 2 2   
Kerosene lamps 3 3   
Solar (lantern or other) 4 4   
Wind up torch/lamp 5 5   
Chargeable torch/lamp 6 6   
Electricity (connection to grid) 7 7   
Electricity (generator) 8 8   
No secondary source  88   
Other (Describe) 
 

99 99   

C.10 Does this house have access to electricity? Yes 1 
No (go to section D) 2 

C.11 What is the main source of electricity? Grid (pre-pay box) 1 
Grid (post-pay) 2 
Own Generator 3 
Solar Panel 4 
Other (describe):  
 

99 

C.12 If you purchase electricity, how much do you 
typically pay at this time of the year? 

Cost Per (Circle one) 
 Day Week Month Year 

C.13 Do you own any of the following electrical 
appliances? How often? 

Own? 
1 = Yes       2 = 
No 

Times 
Used 

How often? 

Electrical fan   Day Week Month Year 
Mobile phone charger   Day Week Month Year 
Electric heater   Day Week Month Year 
Refrigerator   Day Week Month Year 
Television   Day Week Month Year 
Radio   Day Week Month Year 
Torch charger   Day Week Month Year 
Computer   Day Week Month Year 
Other: (describe)   Day Week Month Year 

 
 
 
 

D. Cooking Fuel Information 
D.1 What type of fuel do you use the most to cook?  Primary Cooking 

Fuel 
Other Fuels 
Used 
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(circle one) (circle all) 
Wood 1 1 
Propane/LPG 2 2 
Charcoal 3 3 
Dung 4 4 
Electricity 5 5 
Other:  
 

99 99 

D.2 Why do you use this type of fuel the most? 
 

 

D.3 Do you collect or purchase your cooking fuel?  Collect (e.g. firewood)  1 
Purchase  (Go to D.7) 2 

D.4 Who collects the fuel? [use row numbers from B.2] 
 

D.5 How do you feel about time spent collecting fuel?  It is a serious burden 1 
It is a nuisance 2 
Neutral 3 
Enjoys a little 4 
Enjoys a lot 5 

D.6 How much time do you or someone who lives in our home 
spend collecting or buying fuel, (per day or per week)? 

 
 

D.7 Is fuel collected with other people from other households? 
Who (e.g. female family/friends, children, etc.)? 

 

D.8 How enjoyable is spending time collecting or buying fuel with other 
people? 

Not at all 1 
Not very 2 
Neutral 3 
Somewhat 4 
Very 5 
Doesn’t do this with other people 0 

D.9 In your opinion, what is the best fuel for cooking? Wood 1 
Gas/LPG 2 
Charcoal 3 
Dung 4 
Electricity 5 
Other (describe): 99 

D.10 Have you ever used recycled firebricks (fireballs) for fuel? Yes 1 
No (Skip to D.14) 2 

D.11 Where did you get the recycled firebricks? She/family member made them at home 1 
Bought them 2 
Child made them at school 3 
She/family member made at NaDEET 4 
Other (describe): 99 

D.12 Where did you first hear about firebricks? Adult family member 1 
Child 2 
Workshop or Training Program 3 
NaDEET 4 
Other (describe): 99 

D.13 Have you ever made a firebrick? If yes, What material do you use to 
make firebricks? 

Yes 1 
No 2 
Material Used: 

D.14 What kind of fuel do you use to heat your home?  Primary Source 2nd Source 

Wood 1 1 
Propane/LPG 2 2 
Charcoal 3 3 
Dung 4 4 
Electricity 5 5 
Other (describe):  99 99 

 
 
 
 

E. Cooking Preferences 
E.1 Where do you do most of your cooking? Separate building (separate from main house) 1 



 

 
 

186 

Separate kitchen attached to main house 2 
Indoors in separate room for cooking, enclosed with 
walls/door 

3 

Inside main living area of house 4 
Outside under a porch attached to house 5 
Outside in an uncovered area/yard/courtyard 6 
Other (describe):  99 

E.2 Do you cook with an open fire/traditional stove? Yes 1 
No 2 

E.3 How much do you like cooking on a traditional stove or 
open fire? 
 
 
 

She does not like it 1 
She does not like it but thinks it is convenient for some 
tasks 

2 

She is indifferent (she does not like or dislike it) 3 
She likes it but acknowledges some problems 4 
She likes it very much 5 

E.4 Where is your open fire/traditional stove? She does not use a traditional stove 1 
Outdoors 2 
Outside under a roof with 1 or 2 walls 3 
Indoors 4 

E.5 Has your open fire/traditional stove always been located 
here? 

Yes 1 
No [ask why stove moved] 2 
Reason stove moved: 
 

E.6 How often do you cook with an open 
fire/traditional stove?  

Times (#) Frequency (circle one) 
 Per Day Per Week Per Month 

E.7 

What other kinds of stove(s) do you use? 
 
Satisfaction: 
1: none 
2: low 
3: satisfaction 
4: good 
5: very good 

Stove Type 
Own? 
1: Yes 
2: No 

How many 
days/wk? 

Satisfaction 
Would you 
purchase it 
again? 

Efficient 
Cookstove 

    

Solar Oven 
(Box) 

    

Solar 
(Parabolic) 

    

LPG Stove     
Electric Cooker     
Other: 
 

    

E.8 

Where can you purchase an efficient stove? Local store 1 
Market 2 
Store in nearby town/city (name): 3 
Other (describe): 99 

E.10 If you were interested in purchasing a new stove, who 
would you discuss it with? [Use row numbers from B.2] 

 

E.9 
[Ask if children in household]:Would you discuss it with 
the children in the household? 

Yes 1 
No 2 
Maybe 3 

E.11 Who would make the decision about whether to purchase 
an efficient stove? 
 

Self 1 
Head of Household 2 
Jointly with Head of Household 3 
Other (describe): 99 

For Interviewer:  
1) Ask to see the traditional stove/kitchen and take photo of stove(s) in-situ.  
2) Where is the traditional stove located? [Circle one] 

By window By door to outside In hearth In hearth, with chimney Other:                      

 
 
 

F. Ask only if they own an Efficient Cookstove 
F.1 What do you cook on your efficient cookstove? [If 

she uses more than one, ask her which she uses the 
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most often and make a note of which one it is]. 
F.2 Can you cook your entire meal on this cookstove?  Yes 1 

No 2 
F.3 Have you noticed any changes in your family’s 

health since you started using the efficient stove? 
[If she uses more than one, ask about the one used 
most often] 

Yes 1 
Maybe 2 
No 3 

F.4 Does the efficient cookstove save fuel? 
 
[If she uses more than one, ask about the one used 
most often] 

No fuel savings 1 
A little fuel savings 2 
Some savings 3 
Impressed with fuel savings 4 
Very impressed with fuel savings 5 

F.5 Is smoke in the cooking area an important concern 
to you? 

Very unimportant 1 
Unimportant 2 
Somewhat important 3 
Very important 4 

F.6 Did your efficient stove come with an instruction 
manual? 

Yes 1 
No 2 

F.7 From where did you get your efficient cookstove?  
 
 

F.8 Were you trained on how to use your efficient 
cookstove? By whom? 

Yes 
 

1 

No 2 
F.9 Why did you decide to get/buy an efficient stove?  

 
 
 

 

 
For Interviewer:  

1) Ask to see the efficient cookstove/kitchen and take photo of stove(s) in-situ.  
2) What is the condition of the clean cookstove(s)? [Circle one based on your observation] 
3) Where is it located? 

Destroyed or in disuse 
With modification that 
impair its performance 

With modifications that 
do not impair its 
performance 

Working with low 
maintenance 

Perfect with good 
maintenance 

 
 

G. Ask only if they own a Solar Cooker 
G.1 What do you cook with your solar cooker? 

 
 

 

G.2 Can you cook your entire meal with this solar 
cooker? 

Yes 1 
No 2 

G.3 Have you noticed any changes in your family’s 
health since you started using the solar cooker? [If 
she uses more than one, ask about the one used 
most often] 

Yes 1 
Maybe 2 
No 3 

G.4 Does the solar cooker save fuel? 
 
[If she uses more than one, ask about the one used 
most often] 

No fuel savings 1 
A little fuel savings 2 
Some savings 3 
Impressed with fuel savings 4 
Very impressed with fuel savings 5 

G.5 Is smoke in the cooking area an important concern 
to you? 

Very unimportant 1 
Unimportant 2 
Somewhat important 3 
Very important 4 

G.6 Did your solar cooker come with an instruction 
manual? 

Yes 1 
No 2 

G.7 From where did you get your solar cooker?  

G.8 Were you trained on how to use your solar cooker? 
By whom? 

Yes 1 
No 2 
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For Interviewer:  
1) Ask to see the solar cooker and kitchen and take photo of cooker(s) in-situ.  
2) What is the condition of the solar cooker(s)? [Circle one based on your observation] 
3) Where is it located? 

Destroyed or in disuse 
With modification that 
impair its performance 

With modifications that 
do not impair its 
performance 

Working with low 
maintenance 

Perfect with good 
maintenance 

 
H. Environment Questions 
I am now going to ask you how much you agree or disagree with some statements. There is no correct answer. Please tell me if you 
strongly agree, agree, feel neutral, disagree, strongly disagree. [Circle one answer that most closely aligns to response. Answer any 
clarifying questions] 
  Strongly 

Disagree 
Disagree Unsure/ 

Neutral 
Agree Strongly 

Agree 
H.1 We are approaching the limit of the number of people the Earth can 

support 
1 2 3 4 5 

H.2 Humans have the right to modify the natural environment to suit 
their needs. 

1 2 3 4 5 

H.3 When humans interfere with nature it often produces disastrous 
consequences. 

1 2 3 4 5 

H.4 Human ingenuity/cleverness will insure that we do NOT make the 
earth unlivable 

1 2 3 4 5 

H.5 Humans are severely abusing the environment 1 2 3 4 5 
H.6 The earth has plenty of natural resources if we just learn how to 

develop them 
1 2 3 4 5 

H.7 Plants and animals have as much right as humans to exist 1 2 3 4 5 
H.8 The balance of nature is strong enough to cope with the impacts of 

modern industrial nations 
1 2 3 4 5 

H.9 Despite our special abilities, human are still subject to the laws of 
nature 

1 2 3 4 5 

H.10 The so-called “ecological crisis” facing humankind has been greatly 
exaggerated 

1 2 3 4 5 

H.11 The earth is like a spaceship with very limited room and resources 1 2 3 4 5 
H.12 Humans were meant to rule over the rest of nature 1 2 3 4 5 
H.13 The balance of nature is very delicate and easily upset 1 2 3 4 5 
H.14 Humans will eventually learn enough about how nature works to be 

able to control it 
1 2 3 4 5 

H.15 If things continue on their present course, we will soon experience a 
major ecological catastrophe 

1 2 3 4 5 

 
I. Solar Cooking Questions 
I am now going to ask you how much you agree or disagree with some statements. There is no correct answer.  [Answer any clarifying 
questions] 
  Strongly 

Disagree 
Disagree Unsure  Agree Strongly 

Agree 
I.1 Solar cooker usage can solve energy problems 1 2 3 4 5 
I.2 Solar cooker usage can reduce time spent on cooking 1 2 3 4 5 
I.3 Solar cooking is more economical than all other types of energy in 

Namibia 
1 2 3 4 5 

I.4 Solar cookers can cook all types of food 1 2 3 4 5 
I.5 Solar cookers are durable 1 2 3 4 5 
I.6 Solar cookers are accepted in my culture 1 2 3 4 5 
I.7 Solar cookers are easily available 1 2 3 4 5 
I.8 Solar cookers do not burn food 1 2 3 4 5 
I.9 Solar cookers are affordable 1 2 3 4 5 
I.10 Energy from the sun can be used for cooking 1 2 3 4 5 

 
 
 

J. Global Warming Questions 
[Read answer choices for each question] 
J.1 How much do you think global warming will harm future generations of 

people? 
Not at all Only a 

little 
A moderate 
amount 

A great 
deal 
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J.2 How important is the issue of global warming to you personally? 

 
Not too 
important 

Somewhat 
important 

Very 
important 

Extremely 
important 

J.3 How worried are you about global warming? Not very Somewhat Very 
worried 

 

J.4 How much do you think global warming will harm you personally? 
 

Not at all Only a 
little 

A moderate 
amount 

A great 
deal 

 
K. Closing 

1) Is there anything else that you would like to tell us about your family and how you cook, use energy or water?  
2) Are there any children who would like to answer a couple of questions, it will take 3-5 minutes?  
3) Any questions? Thank you for your time! 
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Appendix E: Youth Study Consent Documents 

 
 
 
        
 
 
Dear Teacher, 
 
Re: Instructions for EE/ESD Surveys 
 
We are from the Namib Desert Environmental Education Trust (NaDEET) and the University of Illinois and we are 
writing to you because your learners will soon be attending a session at NaDEET Centre. We are conducting on how 
children’s attitudes and beliefs about the environment and sustainability change as a result of their time at NaDEET 
Centre. Your principal/director has already been informed about this research via letter.  
 
Overview of Research: 
Learners will take a brief survey, three times:  

• 1-2 weeks before their week at NaDEET Centre,  
• after their week at NaDEET Centre,  
• and six months later 

 
Participating Learners: 

• The entire class of learners scheduled to attend NaDEET Centre (even those who are unable to attend) 
• One class of children in the grade below  

o For example, if Grade 6 attends NaDEET Centre, the survey should be given to Grade 5 and 
Grade 6 learners 

 
This study has been approved by the Ministry of Education, Arts and Culture and the University of Illinois 
Institutional Review Board. A research permit for this study has been obtained from the National Commission on 
Research Science and Technology. 
  
Thank you for helping us evaluate the impact of EE/ESD! 
We look forward to seeing you at NaDEET Centre! 
 
 
Sincerely, 

 
Viktoria Keding, MsC   Samantha Lindgren, M.Ed. 
Director, NaDEET   University of Illinois, Urbana-Champaign, USA 
vkeding@nadeet.org   salindgr@illinois.edu   
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This package contains materials for two classes of learners: the learners who will be attending NaDEET 
Centre and the learners in the grade below. (For instance, if Grade 6 will attend NaDEET, then both 
Grade 5 and Grade 6 learners must complete the surveys). Please review the contents of this package and 
ensure that you received all of the materials. 
 
Package Contents: 

• Survey Instructions for Teachers (x2) 
• Teacher Consent Forms (x2) 
• 3-page Pre-Survey (enough for both grades) 
• 3-page Post-Survey (enough for grade attending NaDEET Centre) 
• 2-page Post-Survey (enough for grade below) 
• Pre-Paid Nampost Courier Easy Pack 

 
 
Teacher Instructions: 
One Week (or More) Before NaDEET Visit 

� Give each learner a copy of the 3-page Pre-Survey 
� Read Instructions to learners (next page) 
� Learners complete Pre-Survey 
� Collect Pre-Surveys, checking to ensure learners answered all questions 
� Teacher records each learner’s name on the Teacher Consent Form 
� Store Pre-Surveys in a secure location 

 
 
The Week After NaDEET Visit 
For the Grade that Attended NaDEET: 

� Give each learner a copy of the 3-page Post-Survey 
o If a learner missed the NaDEET Centre trip, he/she does not need to complete the last 

page of this survey 
� Read the introduction statement to the learners (next page) 
� Learners complete Post-Survey  
� Collect Post-Surveys, checking to ensure learners answered all questions 

 
For the Grade Below: 

� Give each learner a copy of the 2-page Post-Survey 
� Read introduction statement to learners (next page) 
� Learners complete Post-Survey 
� Collect Post-Surveys, checking to ensure learners answered all questions 

 
Return Surveys via Nampost Courier 

� Place all Materials in the pre-paid Easy Pack: 
o Pre- and Post-Surveys for both grades 

(It is helpful if the surveys are sorted by learner, but not necessary)  
o Any unused surveys 
o Teacher Consent Forms for both grades 

� Drop off or schedule a Nampost Courier Collection  
 

In Six Months: 
The Follow-Up Surveys will be sent to you via Nampost Courier in six months, following this same 
process. 
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Survey Instructions 
 

1. Teachers: Please read the following out loud to your learners before giving them a copy of the 
survey. You may read this in English and/or in your learners’ primary language/mother tongue.  

 
“You are invited to participate in a research study being conducted by the Namib Desert Environmental 
Education Trust (NaDEET) and the University of Illinois Urbana- Champaign in the United States. This 
study will take approximately 10 minutes of your time. You will be asked to complete a survey about your 
thoughts about the environment. 
    
Your decision to participate in this study is completely voluntary and you have the right to stop 
participating at any time without penalty. You may skip any questions you do not wish to answer. If you 
want do not wish to complete this survey, do not write on it. If there is a word or a question that you do 
not understand, you can ask your teacher what it means. There are no right or wrong answers. 
    
Although your participation in this research may not benefit you personally, it will help us understand 
how youth, like yourself, feel about environmental topics. There are no risks for participating in this 
survey. Your decision to participate, decline, or withdraw from participation will have no effect on your 
current status or future relationship with NaDEET, the University of Illinois, or your teachers and school. 
    
We will keep your answers private. Once we have collected your surveys, your name will be removed, and 
will not be used in any report.   
    
If you feel that you have been not treated well by this research you may call the Office for the Protection 
of Research Subjects (OPRS) at +1 217 333 2670 or e-mail OPRS at irb@illinois.edu     
    
If you have questions about this research, please contact Samantha Lindgren at +1 217 244 6477 or by e-
mail at salindgr@illinois.edu” 
  
 

2. Teachers: Please give each learner a copy of the survey. Allow learners time to complete the 
survey, 10-15 minutes.  
 
You may read the questions out loud to the learners, if you wish, in English and/or their primary 
language/mother tongue. If the learners have a question about a word or phrase on the survey, you 
may explain it to the child, but please do not tell them which answer choice to select. There are 
no correct or incorrect answers. 

 
Children should not talk to each other while completing the survey. 

 
3. Please collect and safely store all surveys. Once surveys are collected, the learners may not see 

them again nor make changes to them.  
 

4. Return both the Pre- and the Post-Surveys for both grades after the NaDEET Centre visit, 
in the same Easy Pack envelope. Please return any unused surveys. 
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I give permission for my learners to participate in this research project.  
Names of learners participating: 

 
1. ……………………………………… 

2. ……………………………………… 

3. ……………………………………… 

4. ……………………………………… 

5. ……………………………………… 

6. ……………………………………… 

7. ……………………………………… 

8. ……………………………………… 

9. ……………………………………… 

10. ……………………………………… 

11. ……………………………………… 

12. ……………………………………… 

13. ……………………………………… 

14. ……………………………………… 

15. ……………………………………… 

16. ……………………………………… 

17. ……………………………………… 

18. ……………………………………… 

19. ……………………………………… 

20. ……………………………………… 

21. ……………………………………… 

22. ……………………………………… 

23. ……………………………………… 

24. ……………………………………… 

25. ……………………………………… 

26. ……………………………………… 

27. ……………………………………… 

28. ……………………………………… 

29. ……………………………………… 

30. ……………………………………… 

31. ……………………………………… 

32. ……………………………………… 

33. ……………………………………… 

34. ……………………………………… 

35. ……………………………………… 

36. ……………………………………… 

37. ……………………………………… 

38. ……………………………………… 

39. ……………………………………… 

40. ……………………………………… 

41. ……………………………………… 

42. ……………………………………… 

43. ……………………………………… 

44. ……………………………………… 

45. ……………………………………… 

46. ……………………………………… 

47. ……………………………………… 

48. ……………………………………… 

49. ……………………………………… 

50. ……………………………………… 
 

 

……………………………………………                  ……………………………….……  …………… 
Teacher’s name (print)                  Teacher’s signature   Date 
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Appendix F: Youth Pre-Camp Questionnaire 

 

 

  

 

First Name: Surname: Teacher Surname: 

Please mark one answer choice for each question. 

1 Grade ☐ 4     ☐ 5     ☐ 6      ☐ 7      ☐ 8       ☐ 9      ☐ 10    ☐ 11   

2 Age ☐ 8     ☐ 9     ☐ 10    ☐ 11    ☐ 12    ☐ 13    ☐ 14    ☐ 15   ☐ 16    ☐ 17    ☐ 18    

3 Gender ☐ Male          ☐ Female     

4 How many children (including you) live in your house? ☐ 1     ☐ 2     ☐ 3     ☐ 4     ☐ 5     ☐ 6     ☐ More than 6   

5 How many adults live in your house? ☐ 1     ☐ 2     ☐ 3     ☐ 4     ☐ 5     ☐ 6     ☐ More than 6   

6 Have you ever been to NaDEET Centre before? ☐ Yes             ☐ No 

7 When have you been to NaDEET Centre before? 
☐ Grade 3     ☐ Grade 4     ☐ Grade 5     ☐ Grade 6     ☐ Grade 7     
☐ Grade 8     ☐ Grade 9     ☐ Never             

8 Has anyone in your family been to NaDEET Centre before? ☐ Yes            ☐ No 

 If yes, who? ☐ Parent       ☐ Brother      ☐ Sister        ☐ Uncle/Aunt     ☐ Other                

9 Does your family grow any of its own food? ☐ Yes            ☐ No 

10 What does your home do with rubbish? Check all that apply. 
☐ It gets collected every week             ☐ We have our own rubbish pile outdoors 
☐ We burn our rubbish outdoors        ☐ We burn our rubbish for cooking fuel           
☐ We take our rubbish to the dump   ☐ Other:                        

11 What does your family do with food scraps? ☐ It is rubbish        ☐ Feed to our animals     ☐ Compost    ☐Other: 

12 Does your home have electricity? ☐ Yes            ☐ No 

13 Does your home have a water tap indoors? ☐ Yes            ☐ No 
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14 How worried are you about plastic and other rubbish?  ☐ A lot          ☐ A little      ☐ Not at all                

15 What do you do at home to save water?  
 
 
 

16 Is there recycling at your school? ☐ Yes            ☐ No           ☐ Unsure            

Please mark one answer choice for each question. 

1 Who does most of the cooking at your home? 
☐ Mother      ☐ Father        ☐ Grandmother       ☐ Grandfather  
☐ Sister          ☐ Brother      ☐ Someone Else      ☐ Myself                    

2 How often do you help cook meals at home? 
☐ Every day                           ☐ Several times a week         
☐ Several times a month    ☐ Rarely                                     ☐ Never                                                                               

3 How enjoyable do you find cooking meals? Circle one. 
 
 

4 

Circle all of the stoves that you have at your house. 
 
 
 
 
 
           
          Open Fire                   Fuel-Efficient Stove              Electric Stove                       Gas Stove                            Solar Oven                Parabolic Solar  

5 Which type of stove does your family use the most? 

☐  Open Fire                         ☐  Fuel-Efficient Stove                ☐  Solar 
Oven 
☐  Electric Stove                  ☐  Gas Stove                                 ☐  Solar 
Parabolic 

6 Do you collect firewood for your family? ☐ Yes            ☐ No 

7 How often do you collect firewood? 
☐ Every day                           ☐ Several times a week         
☐ Several times a month    ☐ Rarely                                     ☐ Never                                                                               

8 Do other people in your family collect firewood? ☐ Yes            ☐ No 

 If yes, who? ☐ Parent       ☐ Brother       ☐ Sister       ☐ Uncle/Aunt      ☐ Other                
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9 
How enjoyable do you find collecting firewood? Circle 
one. 

  
 

10 
 

Have you ever used a solar cooker before? 
 
If yes, where? 

☐ Yes            ☐ No 
 
☐ Home               ☐ School             ☐ Friend/family member’s home        
☐ Other                

11 Have you ever used a recycled firebrick or fireball? ☐ Yes            ☐ No 

12 In your opinion what is the best cooking fuel? 
☐ Wood             ☐ LPG/Gas         ☐ Charcoal           ☐ Animal dung 
☐ Electricity      ☐ Solar                ☐ Recycled material   ☐Other:  



 
 

 197 

 
 
 
 

For each statement below, mark one box to state how you much you agree with the statement.  
There are no right or wrong answers. 

 
 
 

     

 
Strongly 
Agree 

Agree 

 
 
Neither 
Agree 
nor 
Disagree 

Disagree 
 
Strongly 
Disagree 

1 Plants and animals have as much right as 
people to live. ☐ ☐ ☐ ☐ ☐ 

2 There are too many (or almost too many) 
people on earth. ☐ ☐ ☐ ☐ ☐ 

3 People are clever enough to keep from 
ruining the earth. ☐ ☐ ☐ ☐ ☐ 

4 People must still obey the laws of nature. ☐ ☐ ☐ ☐ ☐ 

5 When people mess with nature it has bad 
results. ☐ ☐ ☐ ☐ ☐ 

6 Nature is strong enough to handle the 
bad effects of our modern lifestyle. ☐ ☐ ☐ ☐ ☐ 

7 People are supposed to rule over the rest 
of nature. ☐ ☐ ☐ ☐ ☐ 

8 People are treating nature badly. ☐ ☐ ☐ ☐ ☐ 

9 People will someday know enough about 
how nature works to be able to control it. ☐ ☐ ☐ ☐ ☐ 

10 If things don’t change, we will have a big 
disaster in the environment soon. ☐ ☐ ☐ ☐ ☐ 

11 Using a solar cooker can solve energy 
problems. ☐ ☐ ☐ ☐ ☐ 

12 Using a solar cooker can reduce time 
spent on cooking. ☐ ☐ ☐ ☐ ☐ 

13 Solar cooking costs less money than all 
other types of energy in Namibia. ☐ ☐ ☐ ☐ ☐ 

14 Solar cookers can cook all types of food. ☐ ☐ ☐ ☐ ☐ 
15 Solar cookers are durable. ☐ ☐ ☐ ☐ ☐ 
16 Solar cookers are accepted in my culture. ☐ ☐ ☐ ☐ ☐ 
17 Solar cookers do not burn food. ☐ ☐ ☐ ☐ ☐ 
18 Energy from the sun can be used for 

cooking. ☐ ☐ ☐ ☐ ☐ 

19 There is a water crisis in Namibia. ☐ ☐ ☐ ☐ ☐ 

20 Having the opportunity to go to NaDEET 
Centre is important to me. ☐ ☐ ☐ ☐ ☐ 
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Appendix G: Youth Post-Camp Questionnaire  

 

 
 
 

Please mark one answer choice for each question. 

1 What does your home do with rubbish? Check all that apply. 
☐ It gets collected every week             ☐ We have our own rubbish pile outdoors 
☐ We burn our rubbish outdoors        ☐ We burn our rubbish for cooking fuel           
☐ We take our rubbish to the dump   ☐ Other:                        

2 How worried are you about plastic and other rubbish? ☐ A lot          ☐ A little      ☐ Not at all                

3 What do you do at home to save water? 
 
 
 

4 What does your family do with food scraps? ☐ It is rubbish        ☐ Feed to our animals     ☐ Compost    ☐Other: 
5 How often do you help cook meals at home? ☐ Every day                           ☐ Several times a week         

☐ Several times a month    ☐ Rarely                                     ☐ Never                                                                               

6 How enjoyable do you find cooking meals? Circle one. 
 
 
  

7 

Circle all of the stoves that you have at your house. 
 
 
 
 
 
           
           
          Open Fire                     Fuel-Efficient Stove                Electric Stove                            Gas Stove                                 Solar Oven                       Parabolic  Solar  
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8 Which type of stove does your family use the most? ☐  Open Fire                         ☐  Fuel-Efficient Stove                ☐  Solar Oven 
☐  Electric Stove                  ☐  Gas Stove                                 ☐  Solar Parabolic 

9 Do you collect firewood for your family? ☐ Yes            ☐ No 

10 How often do you collect firewood? ☐ Every day                           ☐ Several times a week         
☐ Several times a month    ☐ Rarely                                     ☐ Never                                                                               

11 Do other people in your family collect firewood? ☐ Yes            ☐ No 

 If yes, who? ☐ Parent       ☐ Brother       ☐ Sister       ☐ Uncle/Aunt      ☐ Other                

12 How enjoyable do you find collecting firewood? Circle one. 
 
  
 

13 In your opinion what is the best cooking fuel? ☐ Wood             ☐ LPG/Gas                ☐ Charcoal                    ☐ Animal dung 
☐ Electricity      ☐ Solar                       ☐ Recycled material   ☐ Other: 
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For each statement below, mark one box to state how you much you agree with the statement.  
There are no right or wrong answers. 

 
 
 

     

 
Strongly 
Agree 

Agree 

 
 
Neither 
Agree 
nor 
Disagree 

Disagree Strongly 
Disagree 

1 
Plants and animals have as much right as people to 
live. ☐ ☐ ☐ ☐ ☐ 

2 
There are too many (or almost too many) people on 
earth. ☐ ☐ ☐ ☐ ☐ 

3 
People are clever enough to keep from ruining the 
earth. ☐ ☐ ☐ ☐ ☐ 

4 People must still obey the laws of nature. ☐ ☐ ☐ ☐ ☐ 

5 When people mess with nature it has bad results. ☐ ☐ ☐ ☐ ☐ 

6 
Nature is strong enough to handle the bad effects of 
our modern lifestyle. ☐ ☐ ☐ ☐ ☐ 

7 People are supposed to rule over the rest of nature. ☐ ☐ ☐ ☐ ☐ 

8 People are treating nature badly. ☐ ☐ ☐ ☐ ☐ 

9 
People will someday know enough about how nature 
works to be able to control it. ☐ ☐ ☐ ☐ ☐ 

10 
If things don’t change, we will have a big disaster in 
the environment soon. ☐ ☐ ☐ ☐ ☐ 

11 Using a solar cooker can solve energy problems. ☐ ☐ ☐ ☐ ☐ 

12 
Using a solar cooker can reduce time spent on 
cooking. ☐ ☐ ☐ ☐ ☐ 

13 
Solar cooking costs less money than all other types of 
energy in Namibia. ☐ ☐ ☐ ☐ ☐ 

14 Solar cookers can cook all types of food. ☐ ☐ ☐ ☐ ☐ 

15 Solar cookers are durable. ☐ ☐ ☐ ☐ ☐ 
16 Solar cookers are accepted in my culture. ☐ ☐ ☐ ☐ ☐ 

17 Solar cookers do not burn food. ☐ ☐ ☐ ☐ ☐ 
18 Energy from the sun can be used for cooking. ☐ ☐ ☐ ☐ ☐ 

19 There is a water crisis in Namibia. ☐ ☐ ☐ ☐ ☐ 

20 
Having the opportunity to go to NaDEET Centre is 
important to me. ☐ ☐ ☐ ☐ ☐ 
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Please tell us a bit about your experience at NaDEET Centre. 
List 3 things that you learned at NaDEET Centre. 
 
 
 
 
 
 
 
 
 
 
 

What did you learn at NaDEET that you are now doing at home? 
 
 
 
 
 
 
 
 
 
 
 

If you could visit NaDEET Centre in the future, what would you like to do again? 
 
 
 
 
 
 
 
What wouldn’t you want to do again? 
 
 
 
 
 
 
 

How would you explain NaDEET Centre to someone who has never been there? 
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Appendix H: NaDEET Programme Schedules 
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