EXERCISE ON TRAVEL COST METHOD

Happy Valley is the only available camping area in Rural County. It is owned by the county, which allows free access to campers. Almost all visitors to Happy Valley come from the six towns in the county.
Rural County is considering leasing Happy Valley for logging, which would require that it be closed to campers. Before approving the lease, the county executive would like to know the magnitude of annual benefits that campers would forgo if Happy Valley were to be closed to the public.
An analyst for the county has collected data for a travel cost study to estimate the benefits of Happy Valley camping. On five randomly selected days, he recorded the license plates of vehicles parked overnight in the Happy Valley lot. (As the camping season is 100 days, he assumed that this would constitute a 5 percent sample.) With cooperation from the state motor vehicle department, he was able to find the town of residence of the owner of each vehicle. He also observed a sample of vehicles from which he estimated that each vehicle carried 3.2 persons (1.6 adults), on average. The following table summarizes the data he collected:

	Town
	Miles from Happy Valley
	Population (thousands)
	Number of Vehicles in Sample
	Estimated Number of Visitors for Season
	Visit Rate (Visits per 1,000 People)

	A
	22
	50.1
	146
	3,893
	77.7

	B
	34
	34.9
	85
	2,267
	65.0

	C
	48
	15.6
	22
	587
	37.6

	D
	56
	89.9
	180
	4,800
	53.4

	E
	88
	98.3
	73
	1,947
	19.8

	F
	94
	60.4
	25
	666
	11.0

	Total
	
	
	
	14,160
	



In order to translate the distance traveled into an estimate of the cost campers faced in using Happy Valley, the analyst made the following assumptions. First, the average operating cost of vehicles is $0.36 per mile. Second, the average speed on county highways is 50 miles per hour. Third, the opportunity cost to adults of travel time is 40 percent of their wage rate; it is zero for children. Fourth, adult campers have the average county wage rate of $9.25 per hour.
The analyst has asked you to help him use this information to estimate the annual benefits accruing to Happy Valley campers. Specifically, assist with the following tasks:
a. Using the preceding information, calculate the travel cost of a vehicle visit (TC) from each of the towns.
b. For the six observations, regress visit rate (VR) on TC and a constant. If you do not have regression software available, plot the points and fit a line by sight. Find the slope of the fitted line.
c. You know that with the current free admission, the number of camping visits demanded is 14,160. Find additional points on the demand curve by predicting the reduction in the number of campers from each town as price is increased by $5 increments until demand falls to zero. This is done in three steps at each price: First, use the coefficient of TC from the regression to predict a new VR for each town. Second, multiply the predicted VR of each town by its population to get a predicted number of visitors. Third, sum the visitors from each town to get the total number of predicted visits.
d. Estimate the area under the demand curve as the annual benefits to campers.







ANSWER

	3.a. The travel cost from each town consists of two components (admission is free). The first is vehicle operating expense, estimated as $0.36 per mile times the round-trip distance. The second is the opportunity cost of time, which is estimated as the travel time of adults multiplied by 40 percent of the wage rate. For example, the travel cost for a visit from Town A, which is 22 miles from Happy Valley (44 miles round trip), is:

($0.36/m)(44 m) + (0.40)($9.25/h)(1.6 adults)(44 m)/(50 m/h)    
= $21.05/vehicle-visit

Because there are 3.2 persons/vehicle, the average travel cost per person is:
$21.05/3.2 = $6.50/person.

The costs per person (and the cost/trip) for the towns are thus: 

	Town		   Travel Cost/trip		  Travel Cost/person		
	  A			$21.05				6.58
	  B			$32.53				10.17
	  C			$45.93				14.35
	  D			$53.58				16.74
	  E			$84.20				26.31
	  F			$89.94				28.11

	3.b. The estimated regression equation (standard errors in parentheses, R2=0.96) is:

VR = 93.14 - 2.88 TC            
        (11.15)  (-6.47)

The estimated equation indicates that each dollar of additional travel cost reduces the visit rate by 2.88 visits per 1000 residents.

	3.c. Consider, for example, the impact of a $10 admission fee.  The following table summarizes the calculation procedure:

	Town
	New Visit Rate
	Predicted Visits

	A
	77.7-2.88*10=48.9
	2,451

	B
	65.0-2.88*10=36.2
	1,264

	C
	37.6-2.88*10=8.8
	138

	D
	53.4-2.88*10=24.6
	2,213

	E
	19.8-2.88*10=-9.0
	0

	F
	11.0-2.88*10=-17.8
	0

	Total
	
	6,065




Note that a $10 admission fee leads to a prediction of negative visit rates for Towns E and F. As visit rates cannot be negative, we set these predicted visit rates to zero. Summing the predicted number of visits for the towns gives a total 6,062 visits.

Repeating this procedure leads to the following points on the derived demand curve:

	Admission Fee ($)
	Predicted Visits

	0
	14,160

	5
	9,338

	10
	6,065

	15
	3,410

	20
	1,268

	25
	288

	30
	0



Demand falls to zero between $25 and $30. (The calculated choke price is $26.98, but the accuracy of the estimation procedure does not justify such a precise prediction)

[bookmark: BM_1_]	3.d. To estimate the area under this demand curve, multiply the average heights of adjacent points times their width, $5, and sum:

area = {[(14160+9338)/2]+[(9338+6065)/2]+[(6065+3410)/2]
+[(3410+1268/2]+[(1268+288)/2]+[(288+0)/2] }($5)
        = $137,245

Therefore, our estimate of the annual benefits from camping in Happy Valley is $137,245.
