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Cost Analysis Tool Applied to No Way to Meet a Neighbor (Low Road)
Partnerships for Preventing Farm Injuries to Rural Youth

Objectives: 

1. Who in the community is at risk of these types of injuries?

2. What are the costs of these injuries, and who bears these costs?

3. In what ways can these injuries be prevented, 
and why is it cost effective to do so?
Economics: Economics includes the study of production, distribution, and consumption of goods and services.  Students need to understand how their economic decisions affect them (microeconomics), others, and the nation as a whole (macroeconomics). 

Academic Expectation 2.18:  Students understand economic principles and are able to make economic decisions that have consequences in daily living. (Grade 11) 

1. The basic economic problem confronting individuals and societies is the scarcity or imbalance between unlimited wants and limited resources available for satisfying those wants.
SS-H-3.1.1: Scarcity of resources necessitates choices at both the personal and societal levels.

SS-H-3.1.3: To make informed choices, consumers must analyze advertisements, consider personal finances (including the importance of savings, investment, and use of credit), and examine opportunity cost.

2. To deal with the problem of scarcity, people and societies create economic systems and institutions.
SS-H-3.2.2: Economic institutions include such organizations as corporations, labor unions, banks, stock markets, cooperatives, and partnerships. (also insurance)

SS-H-3.2.3: Individuals attempt to maximize their profits based on their role in the economy (e.g., producers try to maximize profit, workers try to maximize income, savers and investors try to maximize return).
3. Markets are institutional arrangements that enable buyers and sellers to exchange goods and services.

SS-H-3.3.1: Numerous factors influence the supply and demand for products (e.g., supply, technology, cost of inputs, number of sellers; demand, income, price of similar products, consumers’ preferences).

SS-H-3.3.2: Specific financial and non-financial incentives often influence individuals differently (e.g., discounts, sales promotions, trends, personal convictions).

4. All societies deal with questions about production, distribution, and consumption.

SS-H-3.4.1: An entrepreneur is a person who organizes and manages a business and/or enterprise usually with considerable initiative and risk.

SS-H-3.4.2: Technological change and investments in capital goods and human capital/resources increase productivity.

SS-H-3.4.3: Investments in capital goods and labor can increase productivity but have significant opportunity costs.

Microsoft Excel™ Spreadsheet: No Way Meet a Neighbor

Exercise 1: Review of the cost of Jake’s and Sam’s deaths.

WORKSHEETS 
Jake’s Death



Sam’s Death



Insurance



Social Cost
Risk Factors



Intervention Cost
Damages 

One of Jake’s daughters, named Sue, was a lawyer. She was determined to seek damages for her mother as a result of her father’s death. Sue examined the road and saw that a faded solid line was painted down the centerline, thus no car should have passed the tractor her father was driving. Then she examined the hay trailer that her father was towing and saw that it had no slow-moving-vehicle sign or turn signals. Sue then examined the tractor that her father was driving. Even though the wheel had been broken off in the collision, the tractor seat was still intact. If her father had fastened a seatbelt, as he always did in his pickup, he may have survived the crash. A seatbelt is always installed when a roll-over protective structure (ROPS) is installed, and conversely, a seatbelt should never be installed in the absence of a ROPS. 
Even though Jake’s tractor was not equipped with a ROPS and seatbelt, Jake could have retrofitted the tractor with a ROPS and seatbelt. This is an example of an opportunity cost where Jake bought a large-screen TV for the same price that a ROPS and seatbelt retrofit would have cost in money and time. When resources are limited, decisions need to be made when purchasing goods and services; which is an example of scarcity. Jake’s death led to the unexpected consumption of particular goods and services, which is addressed below. 

This and the next two exercises involve entering data into a spreadsheet and understanding the results of the analyses. These entries progressively affect the series of 12 worksheets. For example, the first worksheet is “Jake’s death.” Data entered into this worksheet affects the calculations of the following worksheets. Note that as we start, each worksheet contains missing data. 

WORKSHEET 1—Jake’s Death
Sue analyzed the costs related to her father’s death and prepared a Cost Schedule. Several Direct Costs resulted from the collision: 
The EMS response cost $1,000.
The coroner was at the scene, but there was no charge for his service. He was paid $250 by the county. 
Jake’s body was taken by one EMS vehicle to the county morgue where an autopsy was performed to determine the cause of death. The cost to the county for this procedure was $4,000. Jake’s family did not have to pay for the autopsy. 
The fire and police response to the collision cost the county $1,500, that was apportioned to Jake’s death by the county relative to Sam’s death. 

The wrecker service cost Jake’s wife $500.


The local funeral home transported Jake’s body to the funeral home and prepared it for burial. The charge to Jake’s wife for the transportation, embalming, coffin, and burial service was $10,000. 

The cemetery where Jake was buried charged $3,000 for the burial plot. 


Jake’s family bought a grave marker at a cost of $2,000. 
► Place the cost/unit and number of units as listed above by Sue for Direct Costs into the blue boxes under the Cost Schedule on Worksheet 1—Jake’s Death. 


Sue then tallied the Indirect Costs related to the collision. Indirect costs primarily affect productivity since input (Jake’s labor and entrepreneurship) into the farm production process has been eliminated. Other production inputs that were damaged include the tractor, baler, and hay wagon. These inputs are part of the farm’s capital, another factor of production. 

Sue calculated the hired labor to replace her father’s time at $50,000 per year.
The 1983 tractor was destroyed and replaced at a cost of $10,000. 


The baler and hay wagon required repairs at cost of $1,500. 


The hay that was lost when thrown from the trailer was valued at $300. 

The delay in harvesting that led to crop deterioration was estimated to cost $10,000. 


Legal fees for settling Jake’s estate were $20,000. 


Refinancing cost for their crop loan was $5,500. The loan was necessary because of the harvest delay and added costs of crop loss. 


Extra labor to harvest the crops cost $10 per hour for 100 hours. 

QUESTION 1.1. What was the total cost to Jake’s family related to Jake’s death? $____________
WORKSHEET 2—Sam’s Death

Carlos, the human resources director at Sam’s place of employment, had to collect cost information regarding Sam’s death and company-related insurance claims. From the perspective of Sam’s estate, Carlos found the following Direct Costs related to the collision:
The EMS response cost $1,000.

The coroner was at the scene, but there was no charge for his service. He was paid $250 by the county. 
The fire and police response to the collision cost the county $4,500, which was higher than for Jake’s death because of the extrication required to remove Sam’s body from the wreckage.

The wrecker service cost Sam’s family $500.

Sam’s body was taken by another EMS vehicle to the local funeral home where it was prepared for burial. The charge for this service, the coffin, and the burial service was $12,000. 


The cemetery where Sam was buried charged $3,000 for the burial plot. 

Sam’s family bought a grave marker at a cost of $2,700. 

Carlos then calculated several Indirect Costs related to the collision: 


Sam would have earned $65,000 per year until he was age 65. He was 38 years old at the time of his death.

Sam’s car, worth $25,000, was totaled. 


After Sam’s death, his wife sold their house for $200,000 and moved back to town into a new house. The new house cost her $220,000. 

Sam’s family had to pay $25,000 for the move back to town. 

Legal fees for processing the estate cost Sam’s family $30,000. 


The 8 weeks of time lost at the company meant that the company endured a reduction in productivity. The productivity loss from Sam’s absence equivalent to twice his weekly salary at $2,500 per week. 

The cost of training a new employee cost the company $15,000. 


Carlos spent 60 hours working on the case of Sam’s death at a cost to the company of $75 per hour (included fringe benefits and overhead). In addition, the company engaged an attorney to handle legal matters related to Sam’s death. The attorney expended 40 hours at a cost of $350 per hour. 


The company allowed administrative leave for 30 employees to attend the funeral at a cost of $125 per employee. 

► Place the cost/unit and number of units as listed above for Indirect Costs related to Sam’s death into blue boxes under the Cost Schedule on Worksheet 2—Sam’s Death. 

QUESTION 1.2. Which costs more, indirect costs or direct costs? ____________.
WORKSHEET 3—Insurance

Insurance became a major factor for Sam’s family. Insurance companies are economic institutions established to provide cost-sharing regarding risks. Carlos knew that the fatality would not be covered by workers’ compensation, since the injury occurred away from the place of work. 

Sam’s car was worth $25,000, but it was covered by insurance. The automobile insurance cost $550 per year, and Sam had the car for three years.


However, Sam carried health insurance for his family that provided a death benefit of $200,000. In addition, Sam had taken the option of also carrying a $100,000 rider for accidental death, which was an additional benefit for the family. Sam had paid $150 per month for this policy over the last five years. The company had shared in paying a matching amount for this policy. 


Sam carried a life insurance policy for $500,000. He had paid a premium of $1,500 per year for the policy over a period of 10 years. 


In addition, each of Sam’s wife and children qualified for a Social Security benefit of $430 per month until the youngest child reached age 18. One child was 8 years old, and the other was 10 years old. Sam and his employer shared half of the Social Security insurance payment against his wages of at a rate of 7.8% above the first $20,000 of salary per year. Carlos calculated that payment for survivor benefits as 10 years. The Social Security Administration is also an economic institution established to provide “old age,” disability, and survivor insurance. 
► Place the cost/unit and number of units as listed above for insurance payments related to Sam’s death into the three blue boxes under the Cost Schedule on Worksheet 3—Insurance. 

QUESTION 1.3. Do the benefits exceed the insurance premiums?  ______ 
WORKSHEET 4—Social Cost
View the cost of both Jake’s and Sam’s deaths on the worksheet, which shows the distribution of costs by those who pay for the consequences of the collision. In economics, the term, distribution, also refers to the delivery of goods and services between different locations. 
QUESTION 1.4. What is the social cost of this collision? $______________.
WORKSHEET 5—Risk Factors

Jake, as was typical of all farmers, drove his tractor and other machinery an average of 4 miles per day on public roads and 92 days per year. His average speed was 8 miles per hour; which meant that his annual exposure to roadway collisions was 46 hours per work-year at an annual risk of a collision of 0.61%. When adjusted to an equivalent work-year of 2000 hours, the risk of a farm machinery collision on public roads is 26.4% per work-year (300 collisions/49,400 farms). 

► Place the percentage for the likelihood of a farm machinery collision on public roads into the first blue box in Worksheet 5—Risk Factors.

In preparing her case, Sue identified several risk factors that contributed to the crash. 

First, she noted that if the tractor had been equipped with a rollover protective structure (ROPS) and seatbelt, Jake would have survived the crash. Jake always wore his seatbelt when he drove his truck or car. Sue argued that Jake would have worn his seatbelt if his tractor were equipped with a ROPS and seatbelt.

Second, the highway was narrow, which made it difficult for cars to pass farm machinery. The government is responsible for roadways, but governments cannot be sued because of a legal principle called sovereign immunity. 

Third, the trailer lacked turn signals and other lighting and marking that could have warned an automobile driver approaching from the rear of the tractor driver’s intention to turn left. 


Fourth, left hand turns are inherently dangerous. Jake could have constructed a second access road into the field directly across from driveway at his farm yard house. That would have allowed him to see oncoming traffic in both directions. 


Fifth, Sam should have waited since there was a solid no-pass line down the center of the road. 


Sixth, Jake could have had his wife follow him in her car. She could have used her flashers and turn signals to alert drivers approaching from the rear that the tractor and wagon were about to turn left.  


Seventh, Jake could have inched his way into the turn so he would not block the lane until he could see behind him. 

Eighth, Sam’s employer could have recognized that its employees are at special risk on rural roadways and offered a defensive driving course to their employees with a focus on hazards associated with slow-moving farm vehicles. They could have incorporated this course into its “proactive traffic safety program.” See http://www.nhtsa.dot.gov/people/injury/alcohol/EconomicBurden/pages/WhatDoTCCost.html .

Sue could sue if she could find any other person or corporation at fault for negligence or any person or corporation strictly liable for selling a defective product (a product that can knowingly result in harm). Negligence is harder to prove than strict liability, for the fault lies with the person or corporation rather than the inherent defect of a product or service. 
QUESTION 1.5. Which risk factors could be a basis for Sue’s suit against other entities for negligence or product defects? 
□ no ROPS and seatbelt 
 
□ narrow highway
 

□ no turn signals
 
□ change field access to avoid left-hand turns
 

□ obey solid no passing line
 

□ use a trailing flag car
 
□ use more caution when turning 

□ implement a defensive driving class
 
► As you did above, click on each risk factor for which Sue could sue somebody else for liability for the death on the appropriate checkbox in Worksheet 5—Risk Factors. 

WORKSHEET 6—Intervention Cost
Sue identified three risk factors that could serve as a basis for a strict liability suit. Although, Sam was negligent and should not have passed the wagon because of the solid center line, she decided not sue Sam’s estate since the line was faded, which could be an effective defense. So she approached Sam’s wife to join in the suit on two of three counts: the manufacturer and dealer should not have sold a trailer without proper marking and lighting, and the employer should have instructed Sam on the hazards of rural driving. Sue would also sue the tractor manufacturer and dealer for manufacturing and selling a tractor without a ROPS and seatbelt. The intervention costs for each of these factors were: 
· ROPS and seatbelt: $800
· Proper lighting and marking on the trailer: $200

· Defensive driving class for 200 employees: $10,000

► Enter the intervention costs into the appropriate blue boxes in Worksheet 6—Intervention Cost. 
QUESTION 1.6. What is the total intervention cost?  $__________ 
WORKSHEET 7—Damages

See the costs that would be the basis for the suit on Worksheet 7—Damages. In addition, Sue placed a value for “pain and suffering” for Jake’s wife, his children, and grandchildren at $3 million and for Sam’s wife and two children also at $3 million. Pain and suffering is meant to compensate for the loss of a loved one that could have been prevented with the compensation going to spouses, children, and grandchildren. In addition, Jake’s wife will miss Jake’s entrepreneurial skills in operating the farm. 
► Enter the amounts for “pain and suffering” into the appropriate blue cells in Worksheet 7—Damages.

QUESTION 1.7. What is the total amount that Sue will ask for damages on behalf of the two families? $_____________ 
Exercise 2: Decision analysis for making the farm equipment safer for road travel.

WORKSHEETS


Probabilities

Injuries Averted

To bring a strict liability suit, Sue had to establish three things: First, the problem of injuries related to collisions between cars and farm machinery on roadways was knowable. Second, the state-of-the-art for the interventions was available. Third, the intervention was known to be effective. 
WORKSHEET 8—Probabilities

To conduct a decision analysis, Sue uses the probability of events leading to collisions like the one associated with her father’s death. She focused first on the lack of turn signals on the trailer. Sue’s research revealed that a turn signal was 50% effective in controlling passing on narrow roads. 

► On this worksheet, enter the effectiveness of a turn signal into the blue box marked, “Turn Signal Effectiveness.”


As part of her gathering of evidence, Sue was able to calculate the probabilities of different severities of injuries associated with a collision of farm vehicles with cars on public roadways. These are shown in Table 2.1. 

► From Table 2.1, enter the percentages that represent the probabilities of injuries associated with a collision of farm equipment with cars on public roadways into the appropriate blue boxes on Worksheet 8— Probabilities.

	Table 2.1. Probabilities of Injuries by Severity Associated with Farm Machinery Collisions

	Injury
	MIAS
	Probability

	Death
	6
	1.9%

	Critical Injury
	5
	6.3%

	Serious Injury
	3
	15.4%

	Minor Injury
	1
	24.5%


QUESTION 2.1. Does the potential for “no injury” increase or decrease when turn signals are installed and used? It _____________
WORKSHEET 9—Injuries Averted

Observe the pie charts with the injuries averted as a result of the installation and use of turn signals on farm machinery. 
QUESTION 2.2. What is the total number of injuries averted per 100,000 farm-vehicle drivers?  _____________  injuries
QUESTION 2.3. What is the total number of injuries averted per 100,000 automobile drivers and occupants?  __________ injuries
Exercise 3: Cost analysis for making farm equipment safer for road travel. 

WORKSHEETS

Cost Schedule 

Inflation


Cost Effectiveness Analysis


Various types of cost analyses can be used to compare one alterative to another. In this exercise, the primary focus is on cost-effectiveness analysis. This analysis builds on previous results of potential injuries averted as analyzed by Sue and Carlos. 

WORKSHEET 10—Cost Schedule

The Intervention Cost has been automatically copied onto the worksheet. 

►Retrieve the estimates of the Injury Cost for each level of severity (MAIS 1, 3, 5, and 6) from Table 3.1 and enter them into the four blue cells under Injury Cost.

QUESTION 3.1. The year that this data is related to is important for use later. In what year was the database created?  ____________. 
	Table 3.1. Costs of injuries for different levels of severity. 

	MAIS Level*
	Severity Scale
	Comprehensive Cost†

	6
	Untreatable, death
	$3,366,388

	5
	Critical
	$2,402,997

	3
	Serious
	$314,204

	1
	Minor
	$15,017

	* Maximum Abbreviated Injury Scale
† Year 2000 dollars


WORKSHEET 11—Inflation
Any cost data taken from the past must be adjusted for inflation between when that data was created and its current money value.

►To adjust this data for inflation; click on the link, www.bls.gov/cpi/home.htm, on the worksheet. Find and click on the Inflation Calculator, enter $100 into the top cell of the calculator and the Injury Data Base Year in the next cell. Take the resulting calculation (the same buying power) for the current year (2005) and enter it into the blue cell under Inflation Calculator on WORKSHEET 11.

QUESTION 3.1. Observe the chart, Comparison of Death Cost With and Without Inflation. Does the cost inflate?  _________
WORKSHEET 12—Cost Effectiveness

The time horizon of the analysis must be estimated, and this analytic horizon may be several years because an injury’s consequences may extend for the lifetime or absence of that life of the victim. Sue assumes a time horizon for her analysis of 30 years, since the children and grandchildren of the two victims are young and have many years to live without Jake and Sam available to help, support, and advise them. She can vary this number to check on how sensitive the results are to differing number of years.

► Use the scroll bar and button to enter 30 years for the Time Horizon. 

Walla! This worksheet summarizes the results of the cost analyses.
QUESTION 3.2. Are the NET COST results a cost or a savings? _________
QUESTION 3.3. Looking at the COST-EFFECTIVENESS results, do the expected injury costs appear trivial? ________ 
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Glossary 


Annual exposure: The amount of time per year, such as hours, that an individual is exposed to a potential hazard. An equivalent work-year is defined as fifty 40-hour weeks per year, or 2000 hours of work per year. 


Benefit: Something of positive value. 


Cost (of inputs): Price paid or loss incurred to acquire or produce something. 


Direct costs: Costs incurred to secure medical treatment and medications. 


Distribution: The manner in which the costs and benefits of a decision affect different groups of people in terms of demographics, geographic location, and other descriptive factors. 


Economics: Study of the choices people make and the actions they take in order to make the best use of scarce resources in meeting their wants and needs.


Entrepreneur: A factor of production that is the process of looking for new possibilities: making use of new ways of doing things, being alert to new opportunities, and overcoming old limits. 


Indirect costs: Costs not directly associated with prevention and health care activities that accrue to individuals, society, or employers such as productivity losses. 


Insurance: Potential individual costs of low risk events are shared by a group. 


Intervention: An attempt to change how things are done in order to improve safety. 


Labor: A factor of production that involves human work as input in producing goods and services.


Macroeconomics: Branch of economics that deals with large-scale economic phenomena such inflation. 


Microeconomics: Branch of economics that deals with choices and actions of small economic units such as households or business firms. 


Opportunity cost: Cost of a good measured in terms of lost opportunity to pursue the best alternative activity with the same time and resources.


Price: The amount of money received from a sale or for a purchase including labor. 


Productivity: The relationship between input and output 


Risk: A measure of both the severity and frequency of potential harm posed by a hazard. 


Scarcity: When there is not enough of a resource to meet all people’s wants and needs.


Social cost: The total cost to society that includes all costs no matter whom or what incurs the cost.


Workers’ compensation: A no fault insurance system in which employees are compensated for medical expenses and some lost wages in exchange for not having a right to sue their employer for a work-related injury. 








Glossary 


Disability: A physical or mental impairment that substantially limits one or more major life activities. 


Decision analysis: An explicit, quantitative, systematic approach to decision making under conditions of uncertainty. 


Loss control: The economics of safeguarding against injury to people or damage to property. 


MAIS: Maximum Abbreviated Injury Scale—In multiple injuries, the classification is based upon the most severe or maximum injury. 


	MAIS 0: no injury


	MAIS 1: minor—superficial abrasion or laceration, sprain, 1st degree burn, headache


	MAIS 2: moderate—major abrasion or laceration, concussion, digit crush/amputation


	MAIS 3: serious—major nerve laceration, ribs fractured, organ contusion, limb amputation


	MAIS 4: severe—spleen rupture, leg crush, chest wall perforation, neurological damage


	MAIS 5: critical—spinal cord injury, deep laceration, 2nd/3rd degree burns, unconscious


	MAIS 6: untreatable—fatal 


Probability: A number between 0 and 1, and the sum of the probabilities that the event will occur and that it will not occur is equal to1.0. 





Glossary 


Analytic horizon: the period of time used in analyzing the costs into the future. This period of time may be based upon the effective life of the intervention or the estimated time that the consequences of a decision (or lack thereof) may extend into the future. 


Inflation: A sustained increase in the average price of all goods and services because of an increase in currency. 


Market: Any arrangement that people have for trading with one another. 


Cost analysis: The process of estimating the cost of prevention activities. 


Cost effective: Comparison of alternative interventions (including no interventions) per health outcome achieved and is presented as cost per case (injury) prevented. 


Cost-effectiveness analysis: An economic analysis in which all costs and benefits (negative costs) are related to a single, common effect. 














�  The “Low Road” version of the Cost Analysis Tool has excluded certain concepts so that other concepts could be taught under the time constraints for teaching in high school. Because of their complexity, concepts excluded were discounting, present value, decision tree, sensitivity analysis, break-even analysis, exposure hours, and some applications of probabilities.
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