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Qualitative Analysis: Modes of Production

The change in production methods of humans reveals a shift from variable costs to fixed costs. Beginning with foragers, and ending with industrialists, production methods have gone from complete labour intensive methods to extreme mechanical operation methods. Although this would appear to bring many benefits to humans, it also brings with it an array of costs. Through a cost-benefit analysis of each production method, a comparison is constructed to measure the impacts on humans and assess the sustainability of each method. This paper argues that as humans have progressed in production efforts, uncertainty levels have decreased. Five different phases are examined which include: Foraging, Pastoral, Horticulture, Intensive Agriculture and Industrialization.

Calculations are considered to follow this formula:

K= fixed costs

C= variable costs

T = time

r = Rate of return

S = product value 

( = Uncertainty

C = SN(d1) – Ke-rTN(d2)

Foraging


The earliest method of human survival and production was a process of hunting and gathering. Generally speaking, this implies that groups of people acquired food, clothing and shelter from the naturally occurring plants and animals of the environment. Until approximately 10,000 years ago, this was the predominant form of production. 

A prominent feature of foraging is the lack of effort to increase resources with an emphasis on increasing the availability of resources instead (Peoples and Bailey, 2006). This might be done by burning areas of land to allow for new plant growth or by settling in new territories to exploit resources there.  Overall, the environment is modified very little and productivity comes from the efficient organization of human capital (Peoples and Bailey, 2006). In a study of the Ache, a foraging people of Paraguay, Kaplan and Hill find that foragers must be careful not to overexploit resources through the intensification of labour. By sharing any surpluses, the Ache people minimize any potential rewards of labour intensification such as prestige or wealth accumulation (Kaplan and Hill 1985).  Environmental costs are thereby kept at a minimum and nature remains sustainable.


Other characteristics of foragers include nomadic or mobile lifestyles, community sharing and cooperation and flexible rights to resources (Peoples and Bailey, 2006). Mobility and a lack of permanent residence allow foragers to move to areas of supply depending on weather or seasonal patterns. Production costs, then, are associated mostly with labour rather than cultivation or land development. Labour costs may include the "rate at which the resource is encountered, pursuit time..., and preparation time" (Layton et al., 1991).

Foraging is made possible through the practice of sharing; workers take turns collecting food and then divide any findings among all those in their group or band. As almost no storage is possible, food must be consumed quickly and so people who have collected a larger amount, which is common if an animal is killed, will share with the others (Kaplan and Hill, 1985). In this way, labour is used most effectively because there are virtually no scrap costs and therefore variable costs are minimized. Flexible rights to resources also minimize costs in that there is no need for a large, fixed investment in land because people can use the land when they inhabit the area. Foragers invest very little in resources other than their time and energy.  In terms of physical labour, however, these people groups must sacrifice permanence of residence and the ability to live in large settlements in order to meet production needs. Hunter-gatherers can be defined as having high variable cost but low fixed costs.

As foraging does not consist of a system of exchange or a functioning market, costs and benefits must be measured in non-monetary terms.  It is useful to look at the daily caloric intake in comparison to the calories contained in the food gathered. Kaplan and Hill find that Ache adults consume a maximum of 5,000 calories per day and children a maximum of 2,500. A separate study by Kaplan suggests that the average consumption for an Ache adult is only about 3087 calories, much less than the maximum (Kaplan, 1994). A band of 15 to 28 adults and children will collect mean resources of 84,290 calories contained in such things as fruit, honey and meat. The average single man will collect 6,086 calories, while a family consisting of a man and woman and one child will collect 11,080. Clearly, the needs of the band are adequately covered, but only through the use of reciprocity and sharing (Kaplan and Hill, 1985).

Pastoralism


Over time, production developed and cultivators and herders pushed foragers to regions with harsh conditions, where agriculture would not survive (Peoples and Bailey, 2006).  Introduction of domestication or the purposeful development of plants and animals began about 9,000 years ago in Asia and 5,000 years ago in Mexico (Peoples and Bailey, 2006). Pastoralism, the herding of animals for food production began to emerge where cultivation was too difficult. Animals are fed from the natural environment, which means that pastoralists must also be nomadic in order to move to where herds can graze. Layton, Foley and Williams suggest several reasons as to why pastoralists emerged.  These include climate change, the development of new technology and the increasing complexity of social relationships (Layton et al., 1991). 


Three benefits of herding are outlined by Peoples and Bailey. First, animals have the ability to consume plants humans cannot and then humans can consume animal products such as meat or milk.  This allows pastoralists to live even in areas where the vegetation is inedible.  Secondly, animals are a more level supply than agriculture because they may be eaten or sold even when a crop is destroyed by natural conditions.  Finally, livestock are a mobile asset in that they can be relocated if the environment is harming them, whereas any form of agriculture or plant life is fixed.  In this way, risk is reduced.  Pastoralists have high variable costs because the task of herding is labour intensive.  Fixed costs are low however, as animals live and feed off of the natural environment (Peoples and Bailey, 2006). 

A prominent disadvantage of breeding animals is termed the "10 percent rule" (Peoples and Bailey, 2006). By definition this means that only about 10 percent of energy obtained by one level in the food chain will be transferred to the next level. Consumers therefore lose much of the value contained in the vegetation eaten by animals. Herders survive off of a much more limited diet than foragers who are able to gain nutrients from a variety of sources (Layton et al., 1991). Even though pastoral production may include relatively lower costs, this will be reflected in a lower value of production, or a decrease in profitability.

An analysis by R.M.T. Baars looks at the relative costs and benefits of animal husbandry of a nomadic people group in eastern Ethiopia. Results indicate that pastoralists invest in capital, livestock purchases and drugs for the livestock (Baars, 1999).  These fixed costs amount to about 20 percent of total costs with the remaining 80 percent resulting from labour costs.  This variable cost is made up of herding, transporting and milking, with the largest component being herding.

Horticulture

According to an Oregon State University definition, horticulture is, "an agricultural technology distinguished by the use of hand tools to grow domesticated plants, [which] [d]oes not use draft animals, irrigation, or specially prepared fertilizers (Definition, 2007)." Horticulture is a system that uses human capital to sow, manage and harvest plants. Like a gatherer, a horticulturist gains sustenance from plants and vegetation.  The major difference between the two societies is the amount of people that can be supported from a given amount of land (Peoples and Bailey, 2006).  Domesticated crops are intentional and so the land is actively cleared and prepared to yield a crop.


Possible reasons for the development of horticulture relate to climate change and a growing population (People and Bailey, 2006). A warmer climate has made more regions conducive to agriculture, while a growing population has emphasized the need for more food per unit of resource. More people also lessen the ability to be mobile and search for food.  Horticulture led to the establishment of more permanent settlements of larger numbers.


A cost analysis reveals that as productivity and efficiency increase, so do the costs involved. Fixed costs increase remarkably because land rights must be better defined and so horticulturalists must purchase or own land, possibly paying a premium to plant near water sources so that they can haul water if needed. Tools also become essential to improve the efficiency of human labour and are a fixed investment in terms of the materials and time needed to construct them. The value added from these additional costs becomes the higher profitability obtained from the higher yield of products per unit of resource.

A study by Rasul and Thapa investigates the financial and economic costs of a variety of forms of horticulture, including the harvesting of pineapples, in the Chittagong Hill Tracts of Bangladesh. Financial analysis indicates that over 51% of costs can be attributed directly to labour (Rasul and Thapa, 2007). While this amount is a large portion of costs, it is much smaller than labour costs for either foraging or pastoralism, revealing the decline in variable costs but the rise in fixed costs. Fixed costs included interest on capital, initial establishment costs and the costs of fertilizers, pesticides and seeds.

Intensive Agriculture

Beginning approximately 5000 years ago in places such as Egypt, India and Western South America, farmers moved to a more complex system of agriculture (O'Neil, 2006). Where horticulturalists had to leave land fallow after a few years of planting because of nutrient depletion of the soil, new agriculturalists were able to practice almost continuous cultivation (Peoples and Bailey, 2006).  This ability was made possible through the use of other forms of energy in addition to human labour.  Firstly, the invention of the plow and the use of animals to move it, made land preparation faster and with the ability to penetrate deeper into the soil to unearth nutrients (O'Neil, 2006). Secondly, artificial irrigation and chemical fertilizers reduced the risk of failed crops and improved the chances of a higher yield. Over time, these methods developed into sophisticated processes using machinery powered by fossil fuels to work the land, rather than using animal power. 

As the name suggests, intensive agriculture retrieves everything possible from the land.  This leads to increased productivity of the land and the provision for more people. Farmers invested in capital and land, can produce more food than they need to support their family and friends. Such efficiency allows farmers to sell their excess supply or to trade for other things they value. 

Agriculture led to the birth of society, as we now know it.  When people can produce more than they need, relationships and organizations are formed to divide the wealth.  These political and economic ties lead to the creation of civilization with government and class distinctions (Peoples and Bailey, 2006). Agriculture allowed other people to spend their time doing other tasks besides farming and then to trade their value creations for the food surplus produced by the farmers. The formation of society also created damaging situations. Wealth is unequally distributed and only some people benefit from the organizations of society.

Intensive agriculture represents the highest costs as well as the most efficient resource use. Human capital is still absolutely necessary but is used to operate equipment rather than to directly work the land.  In fact, even more labour is necessary to use the land so intensively. This may be obtained through the use of employees. Other variable costs include seed and fertilizer purchases. Fixed costs grow as an operation grows more complex and an increase in management and administration is necessary.  Expensive equipment and capital assets such as mechanical irrigation systems must also be purchased to remain competitive and to produce a surplus.  Larger areas of land must be owned to ensure that demand requirements are met. Other, new fixed costs arise such as taxes and environmental fees as political organizations are formed.

Industrialization

The age of industrialization has brought with it many benefits and subsequent costs. Marking the turn in human development was the ability to transform iron into many different products. As Chen indicates, guns were an early feature of this stage, which enabled hunting to become more efficient and sustainable. Unfortunately, as history records, guns have played an important part in wars that have been fought, ultimately acting as a deterrent against population expansion. Wars have shaped how societies have been formed, how lands have been occupied and conquered as well as boundaries and trade routes established (Chen, 2005). 

As industries continued to invent better uses for iron, manufacturing was able to grow and produce at higher levels of output. For example, tools and machinery were developed to make farming practices easier, enabling larger areas of land to be cultivated, therefore producing more crops and further increasing their excess supply, which could be taken to market. Industrialization has enabled larger markets to exist where trading of many of these agricultural and manufactured goods can occur. Refrigeration is one of the giant leaps that this time period has been able to overcome. Without refrigeration, the transportation and storage of food for long periods of time without spoiling was unheard of. Now, food can travel long distances and be traded in locations where climatic conditions prevent growth of that type (Briley, 2004).

Another key element of industrialization is the ability of individuals and firms to see substantial increases in profits. Mohl describes this as “the profit motive” (Mohl, 1976). With technology rapidly advancing, product invention and quality were able to adapt quickly to consumer demands. With output levels increasing, job opportunities became more centralized and urbanization began to take place. For example, New York City, during the time period of 1790-1860, grew from a population of 33,000 to 800,000 and currently has a population of over 8 million. Profits have been the driving force behind urbanization. As more people enter a central area, the infrastructure required to support them is forced to grow. Markets become larger and more frequent, and housing and education facilities are forced to expand. Enlarging infrastructure creates more jobs and opportunities for investment, attracting even more rural citizens and eventually immigrants as well (Mohl, 1976). 

Urbanization brings with it an array of costs and benefits. Under the umbrella of industrialization, the cost-benefit analysis, to individuals and society of urban development, will be examined.

The industrial era has brought with it the ability to recognize the constraints facing human development. Life span and quality of life are two important measurements indicating the success of human evolution. At no time in history, has man been able to live as long as they currently do today. In addition, the prosperity level and increased varieties of lifestyle have never been as abundant. A leader in this good fortune of mankind has been a significant advance in the area of healthcare. For example, the invention of x-ray machines and MRI machines, allow medical specialists to examine areas of the body and offer solutions to repair damaged bones or tissue and avoid premature death. The ability of nurses to calculate the cholesterol levels of individuals has enabled diets to change, risk of heart disease to decrease and therefore potentially offer longer life.  Each of these areas has required enormous amounts of investment in capital. Research and development costs, some subsidized by state resources and others by firm and individual sponsorship, have been huge areas of fixed costs to society. However, the benefits are immeasurable. Longer life, better quality of health, and lower child mortality rates are just a few examples of how industrialization has had benefits (Fischetti, 2005).

Another significant benefit attributable to urbanization is the ability to defend climatic changes. For example, during extremely hot weather, people can still work, relax and educate themselves in air-conditioned buildings. During extreme snowstorms, large communities have the ability to plough the streets and walkways. Society can continue to operate and be productive during times of extreme weather (Cox and Alm, 1999). 

Greater numbers of people inhabiting smaller areas of land creates risks that were once unheard of. Schneiderman gives a vivid example of the risks that have been introduced to society. 

“Behavioral, or so-called lifestyle, risk factors include cigarette smoking, lack of exercise, faulty diet, excessive alcohol use, high-risk sex, and shared use of needles for injecting recreational drugs. Psychosocial risk factors include hostility and depression. Societal risk factors include low educational or job status, being a member of an ethnic or racial minority, or being subjected to chronic occupational social stressors (Schneiderman, 2008).”

Each of these described above are costs borne by society and individuals. Specific examples of these are HIV/Aids, cancer of all types, diabetes and crime. Pre-industrial stages were not faced with such a magnitude of costs. For example, horticulturalists were solely consumed with growing enough food to meet their demand requirements. Among other things, industrialists are faced with stress to get a quality education, to pave the way for a successful career, to provide finances, which can be used to purchase shelter and food from markets, and ultimately save for a better quality of life for their offspring. 

In addition, there are constantly changing inflation rates, which can escalate costs upward leading to further stress and anxiety as people try to survive on fixed incomes. Unemployment figures were of no concern during the first four stages of human development. However, in the age of industrialization, unemployment rates and social services to provide for people without work are critical costs to society. Exhibit one is an example of how living costs have dramatically changed over a period of 100 years. Although wages have also risen, some necessities of life have risen in value much faster.

The production costs of industrialization cannot be complete without a discussion surrounding energy use and costs. As manufacturing and production have become less labour intensive and more machines centered, energy use has considerably increased. Although some forms of energy such as electricity have actually dropped in price as greater infrastructure such as hydroelectric dams have been erected, others like fossil fuels have on average seen prices rise. Non-renewable energy sources are faced with the law of supply and demand. As supply continues to shrink and demand increases the cost has no alternative but to rise. As a result, many costs associated with production are forced to reflect higher energy prices and raise prices as well. For example, the median price of a home in 1920 in the US was $4,700 whereas today it hovers around $140,000 (Cox and Alm, 1999). 

As exhibit two details in the past 100 years, many households have purchased appliances, which have become necessities for survival. For example, many homes do not have wood burning fireplaces or stoves, so in order to prepare meals, electric or gas fired ranges are used. Some communities restrict the use of wood burning due to the soot in the air, and others simply find it more convenient and less labour intensive to simply flip a switch. However, as more people begin to tap into the grid for energy, its sustainability weakens and costs rise. 

Comparison


Each of the five groups discussed has unique production characteristics during their time period. However, a common trend is obvious throughout. As global population has been steadily increasing since the time of foragers, production output has met or exceeded demand. As this has occurred, fixed costs of production have risen as well. By definition, as fixed costs rise at lower levels of uncertainty, variable costs should decrease more rapidly. This definition appears to hold true, as humans have developed new techniques of production. In addition, holding product value, time and rate of return constant, as fixed costs increase and variable costs decrease, uncertainty level has to become less. This is a property of analytical theory and is revealed through these five stages.


Foragers, the only group that can be considered to have no real fixed costs and high uncertainty, have extreme levels of variable costs. For example, if they were unable to hunt and gather, due to climate, health, or drought, their survival rate would be seriously affected. Without adequate sources of nutrition, they invoke upon themselves further health issues. Although food storage was available in a limited form, extended droughts forced people to relocate to areas where reliable supply could be sustained. If fixed costs, like housing were introduced to their production methods, it would have no noticeable impact on their variable costs.


Pastoralism had a more sustainable lifestyle because livestock could be depended upon to reproduce and provide sustenance. Animals could provide milk, meat and clothing (leather and fur), which brought promises of longer life and less chance of starvation. However, this involved greater investment of those involved. Extensive labour was needed to care for herds and provide for them. Risk of disease was great without awareness of medicinal cures and treatments. In addition, these people were still nomadic so their variable costs were high without structured habitats.


Horticulturalists have even more costs associated with their production techniques; however, they weigh heavier on fixed costs then variable costs. The reason for this is primarily land ownership. As individuals became owners of land on which they farmed crops and tended to larger herds of animals, fixed expenses were incurred to pay governments or other principal owners. This fixed cost brings more assured production and even greater dependency. Families could settle in one area, raise their children and year after year focus on improving their harvest. As a result, the uncertainty levels are lower because expected harvests each year and their variable costs lower.


Intensive agriculture was an efficiency jump from horticulture. Yields increased because of better farming and ranching practices, and developments in technology provided cultivation tools and irrigation systems. Larger harvests meant more supply and the ability for increased trading to occur. Farmers with abundant supply could afford to trade for items or products that they were deficient in. This reveals how the uncertainty level with this group is even lower than any group prior. Excess supply allows more freedoms and resources can be spent on other things like education and health. Intensive Agriculture was also a jump forward in the fixed costs that were needed. New technologies came with a price, but they could be used year after year. For example, installing massive irrigation systems were expensive but they lasted for many generations. 


Industrialization has the highest fixed costs of all. As expected, with low uncertainty levels their variable costs are remarkably lower as well. With advances in social services provided by many states in some fashion, the risk other groups were faced with are much lower. For example, many states now have some form of social services, providing for the needs of those unable to sustain themselves. In times of large-scale famines, droughts, or disasters, many states combine resources to help those affected. Although uncertainty levels are lowers, overall total costs have risen. Desertification, clean water supply, and natural resource depletion are examples of how industrialization has impacted the environment. This is just one area that will require even more expenses to remediate the problems if future groups expect to live sustainable lives. 

Conclusion

Production theory can be described by examining five stages of human development. Analyzing the data on each of the five groups reveals that with significant changes in methods and technology, more investment can be focused on fixed costs rather than variable costs. To achieve greater returns in quality and quantity of life, uncertainty levels have also decreased through the stages. Although this paper has a very broad scope on the data collection and input variables, it can be explained by the analytical theory of project investment.

Exhibit 1: The High Cost of Living.  Source: Cox and Alm, 1999.


1897 Sears 

1997 work-

Item catalogue 

price equivalent price*

1 lb. box of baking soda 


$ .06 


$ 5.34

100 lb. 16d nails 



1.70 


151.39

Garden hoe




.28 


24.94

26” carpenter’s saw 



.50 


44.53

13” nail hammer



.42 


37.40

9“steel scissors 




.75 


66.79

Aluminum bread pan 



.37


32.95

Ironing board




.60 


53.43

Telephone 




13.50 


1,202.23

Men’s cowboy boots 



3.50 


311.69

Pair men’s socks 



.13 


11.58

Pair ladies’ hose



.25 


22.26

200 yd. spool of cotton thread


.02 


1.78

Webster’s dictionary



.70 


62.34

One dozen pencils 



.14 


12.47

250 manila envelopes



.35 


31.17

1 carat diamond ring



74.00 


6,590.00

Upright piano 




125.00 


11,131.76

Bicycle





24.95 


2,221.90

Baby carriage 




10.25 


912.80

* Prices are in terms of how much a manufacturing employee would earn today working

the same number of hours required to afford the product in 1897. For example, a

1-pound box of baking soda sold for 6¢ in 1897. At an average hourly wage of 14.8¢

the typical manufacturing worker would have had to labor 24 minutes to earn enough

to buy the box of soda. Today, 24 minutes earns that worker $5.34.
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Exhibit 2. Example of increased costs to households with 

industrialization. Source: Cox and Alm, 1999.

 


	Foraging
	 
	 

	The Ache People of Paraguay
	

	 
	 
	

	Caloric intake and collection
	

	Band size: 15-28 people 
	

	
	Mean # men: 9.6
	

	
	Mean # women: 6.6
	

	
	Mean # children: 9.0
	

	Mean daily calories acquired by the band:
	

	
	Collected resources (fruit, insect larvae): 
	17139

	
	Honey 
	17874

	
	Meat
	49277

	
	Total
	84290

	
	 
	

	Average Consumption
	

	
	Adult
	3087

	
	Child
	2500

	
	 
	

	Average Daily Consumption
	

	
	Adults (9.6 men + 6.6 women)
	50009.4

	
	Children (9)
	22500

	
	Total
	72509.4

	
	 
	

	Surplus of benefits over costs
	11780.6

	
	 
	

	
	 
	

	Variable Costs as a % of Total Costs
	 
	100%

	
	 
	

	Data obtained from: http://links.jstor.org/sici?sici=0011-3204%28198504%2926%3A2%3C223%3AFSAAFT%3E2.0.CO%3B2-E


	Pastoralism
	 
	 

	Fixed Costs
	
	

	
	Capital
	$395

	
	Livestock 
	$0

	
	Drugs
	$100

	
	Total
	$495

	
	
	

	Variable Costs
	
	

	
	Labour
	$1,955

	
	
	

	Total Costs
	
	$2,450

	 
	
	

	Fixed Costs as a % of Total Costs
	
	20.20%

	Variable Costs as a % of Total Costs
	
	79.80%

	
	
	

	Data obtained from: http://www.springerlink.com/content/n064401r7886x767/fulltext.pdf (p. 123)
	
	


	Horticulture 
	 
	 

	Variable Costs
	
	

	
	Labour costs (converted to $US)
	$1,057

	
	 
	 

	Fixed Costs
	 
	 

	
	Non Labour Costs
	$668

	
	Initial Establishment Costs
	$312

	
	Total Fixed Costs
	$980

	
	
	

	Total Costs
	 
	$2,037

	
	 
	

	Fixed Costs as a % of Total Costs
	48.09%

	Variable Costs as a % of Total Costs
	51.91%

	
	

	Data obtained from: http://www.springerlink.com/content/671533150266w342/fulltext.pdf (p. 277)
	


	Intensive Agriculture
	 
	 
	 
	 
	 

	Variable Costs
	(in thousands of dollars)
	
	
	Fixed Costs
	

	Cash Wages
	$517,478
	
	
	Property Taxes
	$20,928

	Commercial Seed
	$78,557
	
	
	Cash Rent
	$48,712

	Commercial Feed
	$323,775
	
	
	Share Rent
	$3,592

	Livestock purchases
	$59,097
	
	
	Interest
	$149,110

	Total
	$978,907
	
	
	Repairs
	$56,187

	
	 
	
	
	Electricity
	$44,713

	
	
	
	
	Telephone
	$18,103

	
	
	
	
	Heating Fuel
	$63,096

	
	 
	
	
	Machinery Fuel
	$96,094

	Total Costs
	$2,363,724
	
	
	Machine Repairs
	$107,361

	
	 
	
	
	Insurance
	$42,187

	
	 
	
	
	Custom Work
	$92,153

	
	 
	
	
	Crop/Hail Insurance
	$3,908

	
	 
	
	
	Irrigation
	$3,073

	
	 
	
	
	Twine, wire
	$78,721

	
	 
	
	
	Legal fees
	$70,137

	
	 
	
	
	Other
	$58,745

	
	 
	
	
	Depreciation
	$273,494

	
	 
	
	
	Vet fees
	$37,833

	
	 
	
	
	Fertilizer and lime
	$85,108

	
	 
	
	
	Pesticides
	$31,562

	
	 
	
	
	Total
	$1,384,817

	
	 
	
	
	
	

	
	 
	
	
	
	

	Fixed Costs as a % Of Total Costs
	 
	
	58.59%
	
	

	Variable Costs as a % of Total Costs
	 
	
	41.41%
	
	

	
	 
	
	
	
	

	Data obtained from: http://www.statcan.ca/english/freepub/21-012-XIE/21-012-XIE2007002.pdf (p. 37)
	

	Industrialization - Oil & Gas Industry
	 
	 
	 
	 
	 

	Variable Costs
	(in millions of dollars)
	
	
	Fixed Costs
	

	Labour
	$4,557
	
	
	Capital Cost
	$52,197

	Cost of material
	$10,071
	
	
	Cost of Energy
	$1,892

	Total
	$14,628
	
	
	Cost of Service
	$9,668

	
	
	
	
	Total
	$63,757

	
	 
	
	
	
	

	Total Costs
	$78,385
	
	
	
	

	
	 
	
	
	
	

	Fixed Costs as a % Of Total Costs
	 
	
	81.34%
	
	

	Variable Costs as a % of Total Costs
	 
	
	18.66%
	
	

	
	 
	
	
	
	

	Data obtained from: http://www.statcan.ca/english/freepub/15-003-XIE/15-003-XIE2007001.pdf (p. 25)
	


References

Baars, R M T. “Costs and Returns of Camels, Cattle and Small Ruminants in Pastoral Herds in

      Eastern Ethiopia.” Tropical Animal Health and Production. 32. (2000): 113-126.

Briley, George. “A history of refrigeration.” ASHRAE Journal. 46.11 (2004): S31-S34. 

Chen, Jing. The physical foundation of economics: an analytical thermodynamic theory.

      Singapore: World Scientific, 2005. 51-72.
CityPopulation. New York, USA. Accessed: 15 March 2008.

      <http://www.citypopulation.de/USA-NewYork.html>.

Cox, Michael W.; Alm, Richard. Time Well Spent. The Declining Real Cost of Living in

      America. 1999. 1997 Annual Report Federal Reserve Bank of Dallas. Accessed: 15 March

      2008. <http://www.dallasfed.org/fed/annual/1999p/ar97.pdf>.

Definition of Anthropological Terms. 23 June 2007. Oregon State University. Accessed: 

     12 March 2008. <http://oregonstate.edu/instruct/anth370/gloss.html>.

Farm Operating Expenses and Depreciation Charges. 2007. Statistics Canada: Agriculture

      Division Farm Income and Prices Section. Accessed 13 March 2008. 

      <http://www.statcan.ca/english/freepub/21-012-XIE/21-012-XIE2007002.pdf>.
Fischetti, Mark. “Better Exposure” Scientific American. 293. 6 (2005): 116-117.

Kaplan, Hillard. “Evolutionary and Wealth Flows Theories of Fertility: Empirical Tests and New

      Models.” Population and Development Review. 20. 4 (1994): 753-791.

Kaplan, Hillard; Hill, Kim. “Food Sharing Among Ache Foragers: Test of Explanatory

      Hypotheses.” Current Anthropology. 26. 2 (1985): 223-246.

Layton, Robert; Foley, Robert; Williams, Elizabeth. “The Transition between Hunting and

      Gathering and the Specialized Husbandry of Resources: A Socio-ecological Approach.”

      Current Anthropology. 32. 3 (1991): 255-274.

Mohl, Raymond. “The industrial city.” Environment. 18.5 (1976): 28-39.

O’Neil, Dennis. Intensive Agriculture. 22 June 2006. Palomar College. Accessed: 11 March

      2008. <http://anthro.palomar.edu/subsistence/sub_5.htm>.

Peoples, James; Bailey, Garrick. Humanity: An Introduction to Cultural Anthropology.

      California: Thomas Wadsworth, 2006. 105-126.
Rasul, Golam; Thapa, Gopal. “The impact of policy and institutional environment on costs and

      benefits of sustainable agricultural land uses: the case of the chittagong hill tracts,

      Bangladesh.” Environ Manage. 40. (2007): 272-283.
Schneiderman, Neil. “Psychosocial, Behavioral, and Biological Aspects of Chronic Diseases.”

      Current Directions in Psychological Science. 13. 6 (2004): 247-251.

The Canadian Productivity Accounts: Data. 2007. Statistics Canada. Accessed: 13 March 2008.

      <http://www.statcan.ca/english/freepub/15-003-XIE/15-003-XIE2007001.pdf>.

Changes in Production











�











Peter Dodsworth


Jody Giesbrecht


3/18/2008





Prepared For:


Jing Chen


Comm 423











0

_1267336601.doc
[image: image1.png]Percentage of households with

100
—— Electricity
= Range Foo
—— Refrigerator
—— Radio
—— Color Television a0
= Telephone
Automobile
Microwave r
—— Clothes washer
= VCR
—— Air-conditioning Feo
—— Clothes dryer
- Dishwasher
—— Computer rso
—— Cellular phane
40
E
20
Fio
" T T T T 7 T T T » T 7 T T T Fo

1000 1905 1910 1915 1920 1925 1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995




E


Exhibit 2. Example of increased costs to households with industrialization. Source: Cox and Alm, 1999.












