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Figure 21.1 | Direct and indirect energy use by consumer activities in 1997. Source: Bin and Dowlatabadi, 2005 .Note: Home energy includes: space heating, other appliances and lighting, water heating, refrigeration and air conditioning. Transport operations include: vehicle purchases (net outlay) (cars and trucks, new/cars and trucks, used) gasoline and motor oil other vehicle expenses (vehicle fi nance charges, maintenance and repair, vehicle insurance, rent, lease, licenses, public transportation etc.). Housing operations include: shelter, utilities, and public services (e.g., electricity, natural gas, fuel oil and other fuels, telephone, water etc.) as well as housekeeping supplies, household furnishings and equipment (e.g., household textiles, furniture, floor coverings, major appliances, small appliances as well as miscellaneous houseware and household equipment). Personal travel includes: short and long distance travel by automobiles, trucks, air, etc.
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Figure 21.2 | Structure of energy inputs for conventional and organic farming systems. Source: Based on Jorgensen et al., 2005.
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Figure 21.3 | Per capita meat consumption across regions. Source: Prepared using data from FAOSTAT, 2008 .Per capita meat consumption varies widely across regions currently (see Figure 21.3 ) but is expected to rise with urbanization and income increases. FAO statistics show beef consumption has also the same pattern across regions. In China, while consumption change in proportion to income, change is lower for traditional pig meat consumption (0.15), for beef rate of change in consumption is more than the change in income (1.56) and for goat and poultry meat it is near proportional 0.88 to 1.05 (Masuda and Goldsmith, 2010 ). Proportional change would occur when value of ratio of change is equal to one i.e., rate of change in consumption is the same as rate of change in income. Urbanization and per capita income growth have contributed to these. In India a 1994 national food survey in 32 cities indicated that 74% of urban households were non-vegetarian and that meat consumption rose in 1980–90 at 4–8% (Landes et al., 2004 ). In Mexico, chicken consumption is expected to rise more than 64% in the next two decades. While household consumption of chicken meat for the higher-income group can be expected to rise by 0.18% for 1% change in total household expenditure, for the lowest ten percent of households arranged in order of expenditure the change in chicken meat can be as high as 1.65% for 1% change in total household expenditure (Salazar et al., 2005 ). Total meat consumption in the United States is the highest and, as in most of the world (except in Germany), has been growing at asteady rate (however, at lesser rate than, e.g., United Kingdom) for a number of years.
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Figure 21.4 | Comparison of embodied energy in average, vegetarian, and vegan diets in Sweden (1999), Scotland (1995), and Australia (1994). Calories of fish, meat, and other animal products consumed in the average diets were replaced by a proportional increase in consumption of other food products in the vegetarian and vegan diets. Source: Coley et al., 1998 ; Lenzen, 1998 ; Wallen et al., 2004 ; Wrieden et al., 2007.Figure 21.4 compares embodied energy in average, vegetarian, and vegan diets characterized with the same caloric value for Sweden, Scotland, and Australia. Embodied energy is sum total of energy use from cradle to grave of a product, i.e., energy used directly for production, transportation, marketing, as well as disposal and dismantling. There is a significant difference between energy inputs for these three diets. The difference between average and vegan diets equals 19.6 GJ/yr for a four-person family in Sweden, 24.4 GJ/yr for a similar family in Australia, and 13.8 GJ/yr in the United Kingdom – that is about 5.44 MWh/yr, 6.19 MWh/yr, and 3.02 MWh/yr respectively. These figures are similar to the average annual electricity use per household in these countries. However, the figure also attests that other determining factors that are related to the location may influence total nutritional energy use more than the dietary choice alone. For instance, a vegan diet in Australia is associated with as much lifecycle energy use as a standard Swedish diet.
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Figure 21.5 | Life-cycle energy inputs associated with local, regional, and overseas sources of food production for Sweden in 1999. Note: Tomatoes produced in Sweden were grown in a greenhouse while those in Southern Europe were open-grown; strawberries grown in the Middle East and tropical fruits were air-freighted. Source: Carlsson-Kanyama et al., 2003 , in Saunders, 2008 .Figure 21.5 compares the life-cycle energy input of fresh vegetable and fruits produced locally (in Sweden), regionally (in the European Union), and overseas. The figure illustrates that locally produced food is less energy-intensive than food shipped from a distance: the life-cycle energy input of Swedish produce differs from the overseas fruits and berries’ input by factors of two (for apples, cherries) and five (for strawberries). Fresh food produced in a different country of the same region apparently requires a less transport-intensive supply system.
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Figure 21.6 | A model for behavioral change for energy use. Source: Gardner and Ashworth, 2008.Several models and perspectives on how to change behaviors and attitudes are available, including cognitive dissonance theory (Oskamp, 2000 ), the theory of planned behavior (Ajzen, 1989), the theory of reasoned action (Ajzen and Fishbein, 1980 ), and the theory of consumer uptake and societal acceptance (Niemeyer, 2004 ). Figure 21.6 (adapted from Gardner and Ashworth, 2006 ) presents a synthesis of many of these models and approaches. One of the key issues that needs to be accounted for in any behavioral change model is the effects of external and contextual influences. These elements cannot be controlled for, yet they can have a lasting impact on behavior.
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Figure 21.7 | Comparison of macro indicator: GDP and ISEW for the United States, Germany, United Kingdom, Austria, the Netherlands, and Sweden. Source: Lawn 2003 .
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