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Executive Summary


This report presents the results of a limited analysis of the economic significance of Lake Hopatcong for the four municipalities that border the Lake: Jefferson and Roxbury Townships and Mount Arlington Borough, all in Morris County, and Hopatcong Borough in Sussex County. The report concludes that the economic benefits attributable to Lake Hopatcong are large enough to make a solid case for these communities to invest in maintaining or increasing the Lake’s water quality. 

Summary of Results


The results obtained in the study can be summarized as follows (all figures are in 2007 dollars):

	Table 1: Summary of Findings (2007 $)

	Component of

Total Economic Value
	Annual value

$MM/yr
	Present value

$MM*

	Recreational value
	$ 1.2 - 1.3
	$ 40 – 43

	Econ. activity value (pvt. sector)
	2.7
	90

	Consumption goods value
	0.1 – 0.2
	2 – 5

	Water supply reserve value
	2.3 – 2.6
	77 – 87

	Property enhancement value
	2.1 – 6.9
	71 – 230

	Other ecoservice values
	?
	?

	Non-use values
	?
	?

	Total
	$ 8.4 – 13.6
	$ 280 – 455 




* based on discounting at 3% per year in perpetuity.

Note:  columns may not add to totals due to rounding.

In more detail, the benefits found in the study are as follows:

· The Lake and the adjacent Hopatcong State Park provide at least $1.2-1.3 million/year in recreational benefits to visitors; the additional benefits attributable to near-by residents were not estimated due to a lack of necessary data.

· The economic activity attributable to the Lake is estimated to be at least $2.7 million/year in terms of value added to New Jersey’s Gross State Product, the most widely used measure of economic output. Again, this estimate does not include Lake residents.

· The Lake provides a minimum of $60,000-150,000 in consumption goods (mainly fish) annually; these figures are conservative because they represent a single fish species (trout) for which data were readily available.

· The Lake serves as a supplemental water supply, and this “ecosystem service” is estimated to have an annual value of $2.3-2.6 million.

· Proximity to the Lake is estimated to add $2.1-6.9 million/year to the value of lakefront homes.

· The Lake also provides other ecosystem services and non-use values whose value could not be quantified for this study.

Because so many of the estimates are conservative due to lack of complete data, the “true” value of these benefits is undoubtedly much higher than the above estimates, and it seems reasonable to round the total annual value up to $9-15 million and the total present value up to $300-500 million.

Limitations of the Study


This study is subject to a number of limitations, including lack of certain relevant data, the existence of uncertainties in the correct values of certain physical and economic parameters, the need to adopt a local rather than a regional or statewide perspective, the constraint imposed by a static rather than a dynamic perspective, the assumption of stable economy-wide prices, the use of average rather than marginal parameter values, and others. 


Despite these limitations, the study gives us a “ball-park” or order of magnitude estimate of the Lake’s contribution to the local communities at a point in time. That estimate is believed to be sufficiently well-supported to give us some confidence in using it as a basis for certain types of decisions faced by the Hopatcong communities, mainly those related to measures for maintaining or improving water quality.


As noted above, the figures cited in Table 1 most likely understate the Lake’s true economic value, since values have not been estimated for a number of benefits due to methodological or data limitations. However, even with these omissions, we can confidently state that the local communities derive substantial economic benefits from the Lake. The Lake is an irreplaceable asset that the towns cannot afford to lose through degradation of water quality, and its protection merits the attention and stewardship of local officials and residents.

General Approach

Definition of Economic Value


In estimating the Total Economic Value (TEV) of a natural asset such as Lake Hopatcong, economists often use a classification scheme for benefits to ensure that all of the major types of benefits are included. The following scheme is probably the most widely used:

	Table 2: Types of Economic Value

	Use or Non-Use
	Active or Passive
	Specific Types
	Examples

	Use values
	Direct or active
	Non-consumptive
	Boating

	
	
	Consumptive
	Fishing

	
	Indirect or passive
	Ecosystem services
	Water supply; species habitat

	
	
	Property values
	Home values

	
	
	Other
	

	Non-use values
	(no breakdown
	Existence value
	Non-use values

	
	at this level)
	Option value
	will be discussed

	
	
	Bequest value
	later in the report



Some studies of the economic value of natural assets such as lakes include amounts spent by owners of lakefront property on maintenance, repair and enhancement above and beyond what they would spend anyway. This study does not include this factor, on the basis that payments from homeowners to, e.g., contractors, are not bringing new dollars into the area and are already reflected in the area’s economic base; in fact, they can be seen as costs to the homeowners rather than benefits.
 Similarly, tax revenues are not included as a benefit, since they represent transfers of funds from taxpayers to local or state governments and, as such, are already part of other benefits, e.g., the gross revenues of businesses that rent equipment to Lake visitors.


It is also important to note that some values involve the actual exchange of cash, while others do not. Table 3 shows some of the possibilities:

	Table 3: Cash and Non-Cash Values

	Activity
	Cash Value
	Non-Cash Value

	Fishing
	Amounts paid for equip-ment, bait, boat rentals, etc.
	Anglers’ subjective enjoyment

of fishing as an activity

	Water supply
	Amounts actually paid for water
	Implicit value of having a reserve source of drinking water

	Existence value
	Usually none, except donations for conservation
	Public satisfaction from knowing that the Lake exists.


For the average person, cash may be what counts most in terms of any “economic” analysis, but for economists, non-cash benefits represent a fully legitimate type of economic value, even if the absence of cash payments makes it harder to estimate the magnitude of non-cash values. This report will present estimates of non-cash values where it is possible to do so.

Annual and Present Value Results


Economic values can be stated as annual flows or streams of benefits (or costs) and/or as the present values of stocks of economic assets (or liabilities). The former can be thought of as the entries on an income or cash flow statement and the latter as those on a balance sheet.

The present value of a given income stream over a defined period of time is the amount of money needed now to generate that stream of dollars at a given interest rate over that period. For example, if we want to receive investment income of $1,000 per year over the next 7 years, and if we have an opportunity to invest at an annual rate of 4%, we can determine the amount $X that we would need to invest now to produce that income stream. In this case, $X is the present value of the annual income stream of $1,000 calculated at 4% over 7 years; the amount works out to be $6,000.


We can also perform the calculations in the other direction, in which case the best analogy would be a home mortgage, where we know the principal amount, the interest rate (for a fixed rate mortgage), and the term (for a fully amortizing mortgage), and we want to find the monthly payment (excluding payments to tax and insurance escrows). The main results of this study will be presented both as annual flows of value and as the present value equivalents of those flows.


The calculations involved in converting annual flows to present values and vice versa depend entirely on the assumed interest rate and time horizon. For example, the value of the Lake economy includes both annual spending by visitors and a one-time differential in the price of lakefront homes. In comparing or adding the two, how many years of visitor spending should we assume—10? 30? 100? Similarly, what interest rate should we assume—3%? 7%? 10%? Economics can tell us how to do the calculations, but it cannot generally tell us what time horizons and interest rates to use.


For that reason, this report will show all results in 2007 dollars based on discounting or amortization at a rate of 3%/year in perpetuity. The 3% rate is commonly used in studies of this type, and the use of perpetuity rather than an arbitrary time horizon emphasizes the value of the Lake if sustainably managed over an indefinitely long time horizon.


Based on the above approach, the succeeding sections of this report present the analyses and conclusions relating to the types of economic value outlined in Tables 2-3.

Direct Uses: Recreational Value


The most obvious economic benefits provided by Lake Hopatcong are the recreational opportunities it offers to visitors and local residents, including boating, swimming, fishing, winter sports, etc.
 The basic measure of these benefits is the value of these services to the individuals themselves.


The generally accepted measure of such direct use value is the willingness of actual or prospective users to pay for the opportunity to enjoy a site’s recreational “services”, i.e., the maximum amount that they would be willing to pay for the opportunity to enjoy those services (Freeman 2003).  In many cases, this amount (their willingness to pay or WTP) will exceed the amount that users actually pay. For example, a user might be willing to pay up to $10 if required for the right to visit a particular park, but the actual admission charge might only be $6.  Economists call the difference “consumer surplus”. Whether consumer surplus is important for the Lake and how it might be measured will be discussed below.


The most obvious way to quantify users’ WTP for the Lake would seem to be the revenues from admission charges for visitors to Hopatcong State Park. The Park charges $6/vehicle on weekdays and $10/vehicle on weekends for drive-ins and $3 for those who walk-in or bicycle.
 Since vehicles usually contain more than one person, it seems likely that these minimal fees do not represent the total WTP of visitors to the Park.  Put differently, it seems plausible that most visitors would be willing to pay, for example, another dollar or two to use the Park’s facilities.
 By understating users’ total WTP, entry fees thus understate the total recreational value of the Park, and the understatement could be quite large. Put another way, users of the Park in the aggregate are realizing a very substantial but unquantified consumer surplus.


Under these circumstances, one conventional way of estimating that consumer surplus or, equivalently, of estimating total WTP, would be a “revealed preference” method such as contingent valuation. The contingent value (CV) method essentially involves use of a carefully constructed survey (analogous to a market survey or public opinion poll) to elicit expressions of WTP under various hypothetical circumstances from actual or potential consumers, in this case visitors to the Park.  For example, actual and potential visitors might be asked whether they would be willing to visit the Park if the entry fee were increased to a given hypothetical level.  The technique may sound simple and subject to manipulation
, but well-designed CV surveys contain numerous safeguards to detect responses that do not in fact represent users’ true WTP.


While the results of a CV survey could be considered hypothetical, economists who design and conduct such surveys defend them as having as much validity as market or consumer research and public opinion polling, each of which is widely used in business, advertising, and electoral politics by firms and candidates who presumably think the results are worth something since they are willing to pay large sums to the survey firms. Nonetheless, skeptics continue to criticize CV as offering only expressions of opinion not backed by actual economic behavior.  Moreover, a good CV survey takes time and skill to design and conduct and carries a substantial price tag. As far as is known, no CV study has ever been conducted for the Park or the Lake.

Travel Cost Method


Another frequently used method for estimating the total WTP of visitors to recreational facilities is the “travel cost” (TC) method.
 In economic theory, the value of recreational services to a visitor is the visitor’s willingness to pay (WTP) for the services; the aggregate value for all visitors is then the sum of the individual WTPs.  WTP in turn is based on the demand for recreational services (at the individual or aggregate level).  Models for estimating recreational demand are based on the fact that visiting a recreational site involves an implicit transaction in which the visitor incurs various costs (see below) in return for the value or “utility” he or she experiences during the visit.  Assuming that the value of the visit to the visitor is at least equal to the costs incurred, the total cost represents the implicit price of the visit to the visitor and hence provides at least a “lower bound” for the value of the visit.


The costs incurred in visiting recreational sites include the value of the time spent traveling to the site and back, the value of the time spent at the site, the admission fee (if any), and any cash travel costs, e.g., tolls and gas. Travel and visit times are normally the largest components of the visitor’s total cost.  Since no one has unlimited time, time has an implicit “scarcity value”.  Traveling to and from a recreational site and visiting it take time away from other potential activities, i.e., they reduce the visitor’s opportunities to engage in other activities.  Travel and visit times therefore represent “opportunity costs” to the visitor.  Since spending time on travel and visiting involves no explicit cash outlay for the time itself, the question is how to assign a value (in economic terms a “shadow price”) to that time.


Most empirical models of recreational demand take the relevant wage rate (or a percentage thereof) as the basis for measuring the opportunity cost of travel and visit time. In the simplest case, if a visitor has the opportunity of working additional hours at his or her usual wages, the value of the visitor’s time equals 100% of the wage rate, since visiting a recreational site entails giving up an opportunity to earn additional income.  The assumption made by economists is that the value of the visit to the visitor must at least equal the wage rate, or else the visitor would forego the visit to engage in additional hours of paid work.


Since not everyone has the opportunity to work additional hours for pay, for a large number of individuals the average value of recreational time will usually be less than 100% of the wage rate.
  Economists have developed a variety of techniques for obtaining empirical estimates of this parameter; the techniques involve complex analytic procedures and survey data and are described in Freeman (2003), chapter 13.


A full study using the Travel Cost Method (TCM) requires that information be available on the amount of time that visitors spend traveling to specific facilities, the amount of time they spend at those facilities, and several other factors; such information is often collected through a visitor survey.  While the information needed for a complete TCM analysis of recreational value is not available for the Park, it is possible to use results from other locations to obtain an estimate of the value to visitors of their trips to the Park. Table 4 summarizes a number of such studies, as well as a multi-site CV study for comparison. The values are expressed as dollars per acre per year, which is a frequently used metric in this type of study.

	Table 4: Recreational Values from Selected Lake Studies (2004 $)

	Study & Yr. Publ.
	Study Location
	Method
	 Low Est. 
	 High Est. 
	 Average 

	
	
	
	dollars per acre per year

	Shafer, E. L. 1993
	Spring Cr., PA
	Travel cost
	$938
	$938
	$938

	Ward, F. A. 1996
	Sacramento CA
	Travel cost
	17
	1,635
	826

	Cordell, H. K. 1993
	Chatuge Lk, NC
	Conting. val.
	326
	1,210
	768

	Shafer, E. L. 1993
	Fisherman's Paradise PA
	Travel cost
	470
	470
	470

	Cordell, H. K. 1993
	Santeetlah Lk, NC
	Conting. val.
	241
	682
	462

	Cordell, H. K. 1993
	Fontana Lk, NC
	Conting. val.
	162
	679
	420

	Burt, O. R. 1971
	3 lakes in MO
	Travel cost
	393
	393
	393

	Piper, S. 1997
	Black Hills, SD/Wyo.
	Travel cost
	205
	205
	205

	Cordell, H. K. 1993
	Hiwassee Lk, NC
	Conting. val.
	115
	242
	179

	Kreutzwiser, R. 1981
	Long Pt. Marsh/Lk Erie PA
	Travel cost
	154
	154
	154

	Shafer, E. L. 1993
	Middle Cr., PA
	Travel cost
	83
	83
	83



The average of the averages for these eleven sets of results is $445/acre/year, and the median of the averages is $420/ac/yr (both figures in 2004 dollars), or about $461 and $488 in 2007 dollars, respectively. Since the area of the Lake is 2,686 acres, the implied total recreational value in 2007 dollars is about $1.2-1.3 million per year. It should be noted that this amount greatly exceeds the actual entry fees visitors pay. In other words, the Park’s recreational value to visitors is much greater than their actual out-of-pocket payments for entry fees, with the difference representing consumer surplus (see above).

Direct Uses: Economic Activity


In addition to the “utility” experienced by visitors to the Lake, spending related to such visits contributes to the local economy by supporting business and employment opportunities that result in the production of cash income. Because there is very little information on the economic activity supported by the Lake itself, this analysis will focus on the activity supported by Hopatcong State Park (the “Park”), which is obviously very closely related.

Analytic approach


Economists have developed a standard method to estimate the effects of spending by visitors to parks, forests, and similar facilities. That method relies in part on the use of data not available for the Park or the Lake, e.g., spending per visitor. In place of that information, this analysis therefore uses the average of four comparison facilities:

· Blue Marsh Lake, PA, created by a project of the Army Corps of Engineers (ACE).

· Raystown Lake, MD, also created by a project of the Army Corps of Engineers.

· Delaware Water Gap National Recreation Area, managed by the National Park Service.

· The Upper Delaware Scenic and Recreational River, also managed by the NPS.

These four sites were selected to include both lakes and sites relatively close to Lake Hopatcong and Hopatcong State Park; unfortunately, no sites were found that met both criteria. Because the four sites agree quite closely in their values for key parameters, we feel justified in using the average for the four to estimate economic activity for Hopatcong State Park.


The results of applying the method to the Park (and, by extension, the Lake), are as follows (terms are defined on the next page); explanations follow the table.

	Table 5: Multiplier Analysis for Lake Hopatcong and Comparison Group (MM 2007 $)

	
	Raystown Lake (MD)*
	Blue Marsh Lake (PA)*
	Del. Water Gap NRA**
	Upper Del. SRR**
	Hopatcong State Park

	Trips or visits 000/yr
	2,141
	1,353
	5,059
	257
	195

	Spending/trip or /visit
	$24.49
	$24.31
	$24.14
	$27.32
	$25.07

	Total spending $M/yr
	$52
	$33
	$122
	$7
	$4.9

	Capture Rate
	57%
	66%
	77%
	77%
	69%

	Direct sales $M/yr
	$30
	$22
	$94
	$5
	$3.4

	Sales multiplier
	1.48
	1.62
	1.44
	1.32
	1.46

	Total sales $M/yr
	$44
	$35
	$136
	$7
	$5.0

	Value-added/sales
	51%
	53%
	58%
	55%
	54%

	Value-added $M/yr
	$23
	$19
	$78
	$4
	$2.7

	Income/value-added
	63%
	63%
	64%
	63%
	63%

	Income $M/yr
	$14
	$12
	$50
	$2
	$1.7

	Jobs per $M sales
	15.4
	12.0
	19.5
	23.1
	17.5

	Jobs supported
	679
	419
	2,643
	165
	87

	*Army Corps of Engineers.  **National Park Service (national recreation area or scenic and recreational river).



The key results presented in Table 5 are as follows:

1. Total Spending of $4.9 million per year is projected based on annual visitation of 195,000 and spending of $25 per visit. Total Spending represents the estimated total amount spent annually by visitors to the Park The visit volume is discussed further below; the $25 factor represents the average of the four comparison sites.

2. A substantial portion of visitor spending “leaves” New Jersey and does not benefit the local economy. For example, if a New Jersey retailer sells fuel to a visitor, the amount paid for that fuel (minus the retail margin) will flow directly to an out-of-state oil company. The amount that remains in New Jersey is said to be “captured” by the local economy. Total spending times the capture rate gives Direct Sales, i.e., the net revenues of the firms that sell directly to visitors. For the Park, this is estimated at $4.9 million x 69% = $3.4 million/year. The 69% factor is the comparison group average.

3. As Direct Sales dollars circulate through the local economy, they generate further activity; this is known as the multiplier effect. Based on the average multiplier for the four comparison sites, Total Sales for the Park and environs is estimated at $3.4 million x 1.46 = $5.0 million/year.

4. Total Sales double counts certain types of activity. For example, fuel sold by distributors to retailers and then by retailers to Park visitors is counted twice in Total Sales. This double-counting is eliminated in a quantity known as Value Added, which represents the Park’s net addition to New Jersey’s Gross State Product (GSP), here estimated at $5.0 million x 54% = $2.7 million/year; the 54% is again the comparison group average.

5. Value Added includes amounts relating to inventory and “capital consumption” (depreciation), sales and excise taxes, and other components that do not constitute personal income. About two-thirds of value-added normally represents Household Income, estimated here at $2.7 million x 63% = $1.7 million/year for the Park vicinity.

6. Firm revenues (Total Sales) support jobs; this obvious effect is measured by the numbers of jobs supported per $1 million of sales. Based on the job support rates for the comparison sites, the result is estimated at $5 million in Total Sales x 17.5 jobs/$1M = 87 jobs for the Park and the surrounding area.


Number of users


With one exception, all of the factors used above were based on comparison group averages because of the lack of specific data on the Park. The exception is annual visitor volume, which is based on data provided by the State Park Service (SPS). The visit data for the most recent ten years are presented in Table 6; Chart 1 shows this data graphically. The data represent visits to the Park and not specifically to the Lake, and the Lake probably has many visitors who do not pass through the Park, e.g. those who use private moorings that are open to the public. Unfortunately, there appears to be no data on such “non-Park” Lake visitors, making it impossible to include them in this analysis; the analysis therefore understates economic activity value.

	Table 6: Visit Data for Hopatcong State Park (000)

	FY
	Visits
	FY
	Visits

	1999
	221
	2004
	181

	2000
	184
	2005
	188

	2001
	150
	2006
	200

	2002
	178
	2007
	212

	2003
	258
	2008
	199

	Average
	197
	Maximum
	258

	Avg. excl. max / min
	195
	Minimum
	150

	Median
	194
	Midpoint
	204



As can be seen, the number of visits has fluctuated substantially from year to year, driven in large part by weather conditions. In particular, the severe drought of 2001 depressed water levels and attendance; restoration of lake levels and the delay of a major drawdown of lake levels scheduled for 2003, coupled with good fall weather, substantially increased visit volume in that year. For purposes of this study, the two extreme values were ignored, and the average for the remaining eight years, calculated at about 195,000, was used in Table 5.


It should be noted that best practice in this type of analysis calls for estimating visitor spending, Direct Sales, etc. on the basis of party-days or party-nights, since a group of people (such as a family) traveling together will have aggregate spending levels that reflect common costs such as motel rooms and gasoline. Because SPS data are not sufficiently detailed to support party size estimates for New Jersey, the calculations in this report are carried out in terms of visits (i.e., visitor-days).


It should also be noted that the capture rates and sales multipliers shown in Chart 1 represent weighted averages of rates and multipliers for specific expenditure categories, e.g., food, lodging, transportation, recreation equipment, etc. Different types of spending have different economic impacts due to different geographic origins, different mixes of labor and capital, and other factors. Information at this finer level of detail is available from the author. 


The portion of the State Park Service’s budget directly attributable to the Park also supports economic activity; however, since data at this Park-specific level of detail is not available, that effect is not included in this study.


Most of the economic activity estimated above generates taxable income, resulting in tax revenues for the levels of government that impose and collect the taxes in question.  However, tax revenues are in essence transfers of money from one party to another and not fresh benefits. Given this, and for the sake of simplicity, this study does not attempt to estimate the various tax revenues related to the Park or the Lake, although such revenues may be important from a purely fiscal perspective, i.e., from the standpoint of local or state government finance.


Direct Uses: Consumption Goods


Fishing is one of the major recreational activities at the Lake, and that activity can produce fish harvests with monetary value. According to the 1992 and 2003 editions of surveys conducted by the Division of Fish and Wildlife, thirteen species are found in Lake Hopatcong (Table 7). Of these, trout ranks as the species most often kept and the third highest species most often caught on a statewide basis.

	Table 7: Statewide Catch and Retention Data for Freshwater Fish

	Species
	'92 Caught
	'92 Kept
	'92 Kept
	'92 Kept
	Metric
	Len. (in.)
	Wtd len.

	Trout
	39,075
	13,986
	31.5%
	39.5%
	TL/SL
	40.8
	16.1

	Sunfish
	42,732
	5,829
	13.1%
	16.5%
	TL
	15.7
	2.6

	Yellow perch
	15,573
	4,808
	10.8%
	13.6%
	TL
	19.7
	2.7

	Crappie
	20,906
	2,624
	5.9%
	7.4%
	TL
	20.1
	1.5

	Largemouth bass
	41,859
	2,537
	5.7%
	7.2%
	TL
	38.2
	2.7

	Catfish
	10,146
	1,884
	4.2%
	5.3%
	TL
	29.1
	1.6

	Channel catfish
	5,474
	1,242
	2.8%
	3.5%
	TL
	52.0
	1.8

	Smallmouth bass
	8,896
	785
	1.8%
	2.2%
	TL
	27.2
	0.6

	Pickerel
	14,134
	671
	1.5%
	1.9%
	TL/FL
	27.2
	0.5

	Carp
	3,917
	521
	1.2%
	1.5%
	TL/SL
	51.7
	0.8

	Walleye
	661
	193
	0.4%
	0.5%
	FL
	42.1
	0.2

	Striped bass hybrid
	1,133
	169
	0.4%
	0.5%
	TL
	59.1
	0.3

	Muskie/No. Pike
	1,369
	142
	0.3%
	0.4%
	TL/FL
	63.0
	0.3

	Subtotal
	205,873
	35,391
	79.7%
	100.0%
	
	Incl. Trout
	31.7

	All other
	30,061
	9,009
	20.3%
	
	
	Less trout
	-16.1

	Total
	235,934
	44,399
	100.0%
	
	
	Excl trout
	15.5

	Sources:
	
	Length metrics:

	Freshwater Fishing in NJ in 1992, "Survey of License Holders".
	
	TL = total length (incl. fins)

	Division of Fish and Wildlife, "Places to Fish", 2003.
	
	FL = fork length (excl. fins)

	Anglers' Participation in Fishing and Harvest Success, 2003.
	
	SL = std. length (excl. fins)

	Fish lengths: www.fishbase.org.
	
	(end of vertebral column)



Since the economic value of any fish species depends in part on the fish size, we obtained two estimates of trout length and one for trout weight; trout was selected because data is more readily available for this species and because it appears to be the dominant recreational fish for the Lake. The estimates are as follows:

· Based on estimated lengths for the “typical” representative of each species for the US, if the distribution by species is the same in the Lake as in the state as a whole, the weighted average fish length is 16 inches for trout and 15.5 inches for all other Lake species for an overall weighted average of slightly under 32 inches (see Table 7 for details).

· Data on trout production for the Pequest Trout Hatchery, which stocks the Lake with about 9,200 trout annually, suggest a somewhat smaller trout size of just under a foot (Table 8). The Pequest data also provides weights by type of trout, from which we calculated a weighted average of 0.60 lb/ft or 0.56 lb for the weighted average length of the Pequest trout. (Note: Pequest also stocks other waters in New Jersey.)

	Table 8: Trout Stocking Data for Pequest Trout Hatchery

(Fall 2006 to Spring 2008)

	Type
	Avg len. (in.)
	Wt. (lbs.)
	No. of fish
	% of Fish

	Rainbow
	11.3
	216,296
	419,180
	32.7%

	Rainbow-brood
	18.1
	14,731
	5,380
	0.4%

	Brook
	11.4
	294,622
	519,532
	40.6%

	Brook-brood
	16.1
	10,323
	4,800
	0.4%

	Brown-brood
	19.1
	14,224
	4,530
	0.4%

	Brown
	10.8
	173,432
	327,344
	25.6%

	
	
	723,628
	1,280,766
	100.0%

	Avg length-in
	11.3
	
	Avg wt. (lb.)
	0.56

	Avg length-ft
	0.94
	
	Avg lb./ft.
	0.60


The Pequest data seems more relevant to the present analysis than the estimates based on a “typical” US trout and is therefore used in this analysis.


Based on the Pequest data, Table 9 presents an estimate of the value of the annual Lake Hopatcong trout catch.

	Table 9: Estimated Value of Trout Kept

	
	Wholesale
	Retail

	Trout stocked
	9,200
	9,200

	  % trout caught
	100%
	100%

	Trout caught
	9,200
	9,200

	  % trout kept
	100%
	100%

	Trout kept
	9,200
	9,200

	Avg. wt. per trout (lb.) *
	0.60
	0.60

	Trout wt kept (lb)
	5,520
	5,520

	Trout price/lb. ($) **
	$4.36
	$10.90

	Value of trout kept
	$24,067
	$60,168

	Trout % of total kept
	39.5%
	39.5%

	Estimated total value/yr
	$60,900
	$152,249

	Assumed disct. rate/yr.
	0.03
	0.03

	Present value (perpetuity)
	$2,029,987
	$5,074,967

	*assumes length = 1 ft when caught

	**ratio of retail price to wholesale price estimated at 2.5

	  based on 1997 USDA estimate for beef (ERS 2002)



In Table 9, trout released in a given season are assumed to be caught and kept in that season or in a subsequent season or to die from natural causes (which could presumably include pollution of the Lake). Maximum ages of 11, 15 and 38 years have been reported respectively for rainbow, brook, and brown trout, and because these figures are so high, this analysis assumes that all trout released in the Lake are caught and kept at some point in their lives. If this were not the case, the total stock of lake trout would presumably increase each year, and there seem to be no reports of that. Trout released as too small are therefore implicitly assumed to be caught in a subsequent season, i.e., the catch in a given season likely includes some fish released in prior years. These assumptions could be refined if Lake-specific estimates of trout mortality were available.


The other key parameters in Table 9 relate to fish size and value per pound. The assumed size is based on the average from Table 8, rounded upwards slightly to 0.6 lb to account for assumed post-release but pre-catch weight gains. The price per pound is based on data from a food service industry website,
 which on 9/26/08 reported an average price of $3.00 for trout between 8 and 14 ounces. Based on the midpoint of 11 ounces, the $3.00 represents a price per pound of $4.36.


Based on the foregoing, Table 9 shows an estimated average wholesale value of $61,000/yr and an average retail value of 152,000/yr. (Retail restaurant prices for freshwater species vary widely and reflect cost and profit components whose relationship to the value of the raw fish is minimal.) While these figures may appear relatively small, the present value of the annual catch, using a discount rate of 3%/yr in perpetuity, comes to $2.0 million at the wholesale level and $5.1 million at the retail level.


Since trout represents an estimated 40% of the catch from the Lake, the above estimates understate the total value of fish caught and kept each year. Unfortunately, the data for the other species found in the Lake lack sufficient detail to support a similar analysis. The estimated value of the consumption goods harvested from the Lake is therefore conservative, i.e., it understates the true value by an unknown amount.

Indirect Uses: Ecosystem Services


Any region of Earth produces a set of “ecosystem services” that influence human well-being.  The two most widely-cited definitions of ecosystem services are as follows:

“Ecosystem services are the conditions and processes through which natural ecosystems, and the species that make them up, sustain and fulfill human life. They maintain biodiversity and the production of ecosystem goods, such as seafood, forage timber, biomass fuels, natural fiber, and many pharmaceuticals, industrial products, and their precursors.” (Daily 1997)

Put more simply, “[e]cosystem goods (such as food) and services (such as waste assimilation) represent the benefits human populations derive, directly or indirectly, from ecosystem functions.” (Costanza et al. 1997)

When managed sustainably, lakes provide multiple ecosystem services; Box 1 below lists the most important of these.

	Box 1:  Ecosystem Services Provided by Healthy Lakes


1. Hydrological services: fresh and clean water is essential to life and is one of humanity’s most valuable natural assets.  When water supplies fail, water must be imported at great expense, more extensively treated, or produced using more expensive means (such as desalinization). Lakes help ensure that rainwater is stored and released gradually rather than allowed to immediately flow downstream as runoff. Lakes also provide a natural buffer between human activities and water supplies by diluting pathogens, nutrients, metals, and sediments. This service benefits both humans (by providing cleaner drinking water) and plants and animals (by reducing harmful algae blooms, increasing dissolved oxygen, and reducing excessive sediment in water).

2. Disturbance mitigation: many natural and semi-natural landscapes provide a ‘buffering’ function that protects humans from destructive environmental perturbations. For example, lakes help mitigate the effects of floods by trapping and containing stormwater.

3. Aesthetic/recreational:  intact lakes attract people who fish, hunt, hike, canoe,  watch wildlife, etc., delivering direct “utility” for which people are willing to pay. People are also often willing to pay to preserve the integrity of a natural site to protect the beauty and quality of that site.

4. Cultural/spiritual: some lakes have special meaning for people, even those who do not live nearby.  That meaning can be cultural, historical, spiritual, or even religious, depending on the circumstances.

5. Wildlife habitat/refugia:  Contiguous landscape areas large enough for natural ecosystem functioning support many plant and animal species. Without such areas , species populations can decrease below the levels needed to maintain genetic variation, withstand events like storms, droughts, and population oscillations, and meet breeding and migration needs. Intact lakes can serve as critical population sources for some species that human beings value for aesthetic and functional reasons.


In 2007, the Department released a comprehensive report on the value of these ecosystem services (“ecoservices”) for New Jersey. The report drew mainly on published peer-reviewed studies and was therefore limited in the ecoservices it could cover. For lakes and other bodies of open fresh water, the report could find high-quality data sources for only two ecosystem services: aesthetic/recreation and water supply. Since the former was dealt with earlier in this report, this section will focus on water supply services provided by Lake Hopatcong.

Water supply services


The total volume of Lake Hopatcong has been estimated at 14.7 BG (billion gallons). The annual flow (discharge) from the Lake in a “normal” year, excluding evaporation, is estimated at 7.5 MGD (million gallons per day), which equals about 2.74 BGY (billion gallons per year). At that rate, the Lake would be emptied in 5.37 years if it were not replenished by precipitation falling on the Lake and on its 13,500-acre watershed.


Some studies treat the annual flow from lakes as contributions to water supply; however, this treatment seems inappropriate for the Lake for several reasons:

1. It is unclear whether the discharge from the lake should be attributed to the Lake itself, to its watershed, or to both. If the Lake is fed in part by underground streams from the watershed, the Lake can be viewed as simply a temporary conduit or “holding tank” for that portion of its discharge. The watershed is roughly five times the size of the lake, suggesting that a 5:1 attribution might make sense. In that case, the Lake would be credited with providing 1.25 MGD  (about 0.5 BGY).

2. It is also unclear which water users the Lake is actually supplying in non-emergency conditions. NJGS data indicates that for the decade 1990-1999 (the most recent years for which data are available), an average of 3.4 BGY of the total average annual withdrawals for all uses in the Upper Musconetcong HUC11 (HUC11 02040105150) came from groundwater and only 0.2 BGY from surface water. Consistent with this, maps of the Lake and its environs show that the Lake is surrounded by dozens of public and private wells.

3. NJGS data show that for the same decade, domestic wells and purveyors of potable water accounted for 60.2% of the total water use in the Upper Musconetcong HUC11; of the remainder, 39.5% went for industrial, commercial, and mining (ICM) uses and 0.3% for agricultural and non-agricultural irrigation. (The largest ICM user appears to be Saxton Falls Sand and Gravel, which uses about 5.5 MGD or 2,000 MGY.) Drinking water is therefore the main use of water in this HUC11, and as noted above, most of the area’s drinking water comes from underground sources, not from the Lake.

4. The water discharged from the Lake flows downstream into Musconetcong Lake and the Musconetcong River. That water obviously helps maintain the water level in that lake and the passing flow in the river and therefore contributes substantially to the water quality in both. That contribution in turn helps maintain various species of aquatic plants and animals, but is difficult to estimate the economic value of those species.


While it is unclear that the Lake’s normal discharge can properly be analyzed as a water supply benefit separate from the underground flows and runoff from the watershed, the Lake clearly functions as a reserve supply or natural reservoir, since its total volume exceeds its annual outflow. During the severe drought of 2001, the Lake’s outflow (which can be controlled) was reduced to 4.4 MGD, a reduction of 3.1 MGD or over 40%. The maximum permitted reduction in flow is to a level of 3 MGD.


Since the 3.1 MGD reduction in 2001 probably served to offset evaporative losses from the Lake, i.e., to maintain the Lake at 14.7 BG, we cannot simply use it as a measure of the amount of Lake water available for use as an emergency water supply; the question is what portion of the 14.7 BG is normally available? In that regard, State officials are authorized to temporarily reduce the Lake’s level by 26 inches once a year and by 60 inches once every five years; these drawdowns facilitate maintenance and repair of public and private infrastructure around the Lake. One could argue that these amounts represent water that could potentially be diverted to human consumption in severe droughts. The questions then become, how much water does that represent and how much is that water worth in monetary terms? The table below presents a rough analysis of the first of these questions.

	Table 10: Estimate of Lake Hopatcong Water Supply Reserve

	Parameter
	26-inch drawdown
	60-inch drawdown

	Normal Lake volume

(1 ac-ft = 325,851 gal.)
	14.7 BG or

45,113 acre-feet
	14.7 BG or

45,113 acre-feet

	Area of Lake
	2,686 acres
	2,686 acres

	Implied Lake depth
	16.8 ft or 202 in.
	16.8 ft or 202 in.

	Assumed drawdown
	26 inches
	60 inches

	Pct. of normal depth
	12.9%
	29.8%

	Amount of water withdrawn
	1.90 BG
	4.38 BG


Except under severe drought conditions, these reductions can be repeated annually.


The final question is the economic value of this water supply reserve. Many studies use the delivered price of water, i.e., the price paid by customers of water purveyors, expressed as a volume charge (per 1,000 gallons) plus a connection charge. Some water purveyors are regulated by the NJBPU, and their rates are publicly available. For example, as of 7/1/05, the BPU-approved rate for customers of Roxbury Water Co. was $2.99 per 1,000 gal., while that for customers of United Water Co. of Arlington Hills was $1.52 per 1,000 gallons.


There are several problems with using such figures as measures of the value of a water supply reserve. First, rates for several water purveyors are not available from BPU, e.g., the Hopatcong, Stanhope, and Netcong Water Departments and Mountain Shore Water Supply. More importantly, the rates that are available represent the price of water at the tap, which includes treatment and delivery. Under present conditions in the Eastern US, those costs are much higher than the cost of “raw” water. Even if all relevant rates were available, using them to measure value would therefore be misleading. For example, customers pay the Roxbury Water Co. $2.99/1,000 gal. for water that 1) comes out of a faucet in their homes or places of businesses 2) on demand, after 3) having been treated to remove contaminants. Water not meeting these three criteria has a much lower value to consumers.


To address this problem, a 2007 report by NJDEP developed an estimate of the cost of raw water based on information from the New Jersey Water Supply Authority (see www.nj.gov/dep/dsr/economics). The method is somewhat complex, but the result is an estimated cost for raw water of $0.394 per 1,000 gal. in 2004 dollars. Inflating this to 2007 dollars gives a cost of $0.432/1,000 gal. However, these figures represent the cost of raw water under current market conditions, not the true value of water to consumers. Economists define value as the amount people would be willing to pay for a good or service if they had to. If we had to, we would all undoubtedly be willing to pay much more than a few dollars per 1,000 gallons for water simply because water is essential for life—there is no substitute. (In formal terms, this means that the demand for water is relatively inelastic, i.e., a 1% increase in price will reduce consumption by less than 1%.) 


The difference between what we actually pay for water and what we would be willing to pay if we had to is called consumer surplus. The 2007 NJDEP report developed a method to estimate total economic value (including consumer surplus) under certain conditions using only the elasticity of demand as an input. The method is highly complex, but the key result for present purposes is that for residential water users, the total economic value equals about 2.5 times the market value. Using the figure given above of $0.432 per 1,000 gal. (in 2007 dollars), we get $0.432 x 2.5 = $1.08/1,000 gal. Applying this to the results in Table 10, we obtain the following estimates for the value of the water supply reserve provided by the Lake:

1.90 BG x $1.08 / 1,000 gal. = $ 2.05 million

4.38 BG x $1.08 / 1,000 gal. = $ 4.73 million

These are one-year values; over a five-year drawdown cycle, the total and average values are as follows:

	Table 11: Water Supply Reserve Value

	Year
	Drawdown in BG
	Nominal Value MM
	Discount Factor*
	Present Value MM

	0
	
	
	1.000
	

	1
	1.90
	$2.05
	0.971
	$1.99

	2
	1.90
	2.05
	0.943
	1.93

	3
	1.90
	2.05
	0.915
	1.88

	4
	1.90
	2.05
	0.888
	1.82

	5
	4.38
	4.73
	0.863
	4.08

	Total
	11.98
	$12.93
	
	$11.70

	Annual average
	
	$2.586
	
	$2.340

	Discount rate
	
	0.03
	
	0.03

	PV in perpetuity
	
	$86.20
	
	$78.00

	* based on discounting at 3%/year in perpetuity.


The last row of Table 11 shows the present value if the annual average is maintained over an indefinitely long time horizon.


Estimates such as these have several limitations as follows:

· Reductions in Lake outflow decrease downstream passing flows and the amount of water available to downstream users, and each of these decreases imposes an economic cost.

· It is unclear whether additional infrastructure would be needed to actually use the remaining Lake water as an emergency water supply. The cost of such infrastructure, e.g., pipes and pumps, should arguably be deducted from the “gross” value of the reserve.

· Diverting Lake water to use as drinking water would reduce Lake levels, which could directly or indirectly reduce the attractiveness of the Lake as a location for boating, swimming, fishing, etc. Those losses would also arguably need to be deducted from the gross value of the water identified for use as an emergency supply.

In conclusion, it is very difficult to assign a value to the Lake’s value as a reserve water supply, but it is clearly significant. The discussion above has outlined the major considerations, presented preliminary value estimates, and described the key limitations of those estimates.

Indirect Uses: Property Values


There is a substantial body of independent peer-reviewed research which supports the conclusion that proximity to open space (i.e., undeveloped land) and in particular, legally preserved open space, increases the value of privately-owned residential property. Some analysts classify this effect as an ecosystem service, but because of the difference in methods and the difficulty in comparing results, it is treated separately in this report.


The research in question uses a technique called “hedonic price analysis” to estimate the value that people assign to open space and other environmental “amenities” (e.g., scenic views).
  The basic concept is that a piece of residential property consists of a “bundle of attributes”, e.g., lot size, number of rooms, school quality, scenic views, etc.; these attributes are sold as a package rather than separately, but each attribute contributes something to the total value of the property. The hedonic approach applies statistical techniques to information on actual real estate transactions (usually sales of privately-owned homes) to isolate the value that homebuyers assign to the home’s environmental features.


As an example of the hedonic method consider two otherwise identical homes that differ only in their proximity to an area of legally protected open space.  If the home closer to the open space commands a higher price in an arm’s length sale, then economists will attribute the difference in price to the value which home-buyers assign to being closer to the open space.  Since few, if any, houses are identical in all respects save their environmental attributes, a large sample of home sales must be analyzed using statistical techniques to correct for the many other differences among homes.  While hedonic price analysis is complex, it is an accepted economic technique; more detailed discussions can be found in Freeman (2003) and other sources.


As noted above, hedonic analysis examines the effect of proximity to natural “amenities” on the value of residential real estate; the results are usually expressed in terms of the change in home sale prices (in dollars or percent per foot) as a function of the distance between the amenity and the home. In theory it is possible to translate dollars per foot into simple dollars; however, the translation is extremely complex, and very few hedonic studies have attempted it.


Fortunately, there are a small number of hedonic studies that express their results in metrics that can be used to estimate the impact on property value of the environmental amenity in question, and a few of those studies deal with lakefront property, using the metric of dollars per lakefront-foot. The table below summarizes the assumptions and results of those studies in original and 2007 dollars. While the results cover a wide range, they fall into four groups as shown. Three of the groups contain at least one result from the Northeastern US, including one from New Jersey, while one group does not. The analysis here will use the values from the four asterisked studies to estimate the value added by Lake Hopatcong to lakefront properties.

	Table 12: Hedonic Studies of Lakefront Property Values

	Study
	Location
	Yr of data
	$/lakefront-ft
	2007 $

	*Troy et al. (2007)
	Long Branch NJ
	2001-04
	$ 329
	$ 374

	Michael et al. (1996)
	3 lakes in Maine
	1996
	317
	419

	
	
	
	
	

	*Lansford / Jones (1995)
	Lake Austin TX
	1995
	448
	609

	
	
	
	
	

	*Boyle et al. (1998)
	3 lakes in Maine
	1998
	657
	836

	Lansford / Jones (1995)
	Lake Austin TX
	1995
	637
	867

	
	
	
	
	

	Lansford / Jones (1995)
	Lake Austin TX
	1995
	827
	1,124

	*Michael et al. (1996)
	3 lakes in Maine
	1996
	870
	1,149



Since the available results are given in dollars per lakefront foot, we will need to estimate that factor for the lake. The following calculation does this in a highly simplified fashion, based on the method used in a Maine study:

	Table 13: Lakefront-Feet for Lake Hopatcong

	Perimeter of the Lake in miles
	40
	40

	Perimeter of the Lake in feet
	211,200
	211,200

	Pct. of perimeter assumed developable
	90%
	95%

	Developable perimeter = lakefront-feet
	190,080
	200,640



The key unknown here is the portion of the Lake’s perimeter that is assumed to be developable. Inspection of a land use-land cover map for the Lake and its environs shows that most of the area around the Lake was classified as “urban” as of 2002, except for a small portion in the northwest corner and the portion adjoining the Park. For that reason, 90-95% appears to be a reasonable range for this analysis.


Based on the Northeastern US estimates in Table 12, the table below presents several estimates of the Lake’s contribution to the value of the homes that border it.

	Table 14: Hedonic Value for Lake Hopatcong

	2007 $ per
	Lake value $MM for
	Lake value $MM for

	lakefront-ft
	190,000 lakefront-ft
	200,000 lakefront-ft

	$375
	$ 71
	$ 75

	$610
	116
	122

	$835
	159
	167

	$1,150
	218
	230



The results in Table 14 are based mainly on studies performed in other parts of the US and therefore may not reflect New Jersey’s generally high home prices. The figures represent the increase in value attributed to a lakefront location, not the total value of lakefront property. Also, the figure are present values, i.e., the difference in house value now. For comparison with the annual values of other benefits related to the Lake, these present values need to be converted into annual values, which is mathematically the same process as amortizing a mortgage. At an interest rate of 3%/year in perpetuity (the rate used throughout this report for discounting future cash flow streams), the annual value of the price differentials shown in Table 15 range from a low of $2.1 million to a high of $6.9 million.


A number of studies have analyzed the effect of changes in water quality on home values, and the findings have been consistent across studies: improvements in water quality (often measured in terms of clarity or Secchi depth) increase the value of lakefront property, and deterioration in water quality reduces it, although the exact magnitude of the effect varies from study to study. These studies have also found that the effect on home price is not symmetrical up and down: a given improvement in water quality will affect price less than an equal degradation. In effect, home buyers may care more about avoiding deterioration in water quality than in improving an already satisfactory level of quality by an equal amount. This finding has important implications for projects that involve short-term negative impacts on water quality but promise long-term improvements.

Non-Use Values


All of the sources of value considered thus far provide current benefits to individuals and/or to society as a whole, and economists would generally classify them as “use values”. In contrast, some sources of value recognized by economists do not involve any current use of the resource being valued. These include existence value (the satisfaction many individuals feel from merely knowing that a natural asset such as a rare species or a particularly scenic site exists, even if the valuer has no intention of ever “using” it), bequest value (the willingness of many people to pay to conserve the benefits of a resource for the use of future generations), and option value (the benefit derived from retaining the option of using a resource in the future by protecting or preserving it today
).


That State parks and forests have such additional non-use values is suggested (although not conclusively proven) by New Jersey voters’ consistent approval of open space bond issues and by residents’ pledges to private conservation funds. Non-use values are the most difficult component of Total Economic Value to quantify, and such values are usually estimated based on the results of CV studies (discussed earlier in this report). In the absence of such studies dealing directly with the Park (or with parks and forests in New Jersey generally), this report does not attempt to assign a value to the mere existence of the Park and the Lake, the options which their continued existence preserves for New Jerseyans, and their value as a bequest to future generations.

Summary and Conclusions


Table 15 summarizes the estimated economic benefits that New Jersey derives from the Lake and the Park.  As can be seen, the benefits that we were able to estimate total between $8.4 million and $13.6 million annually and have a present value of between $280 million and $455 million (based on a annual discount rate of 3% in perpetuity).
  In addition to the monetary benefits, these sites support an estimated 87 jobs (excluding temporary construction jobs and part-time or seasonal jobs). The values cited in this report are all expressed in 2007 dollars.

	Table 15: Summary of Findings (2007 $)

	Component of

Total Economic Value
	Annual value

$MM/yr
	Present value

$MM*

	Recreational value
	$ 1.2 - 1.3
	$ 40 – 43

	Econ. activity value (pvt. sector)
	2.7
	90

	Consumption goods value
	0.1 – 0.2
	2 – 5

	Water supply reserve value
	2.3 – 2.6
	77 – 87

	Property enhancement value
	2.1 – 6.9
	71 – 230

	Other ecoservice values
	?
	?

	Non-use values
	?
	?

	Total
	$ 8.4 – 13.6
	$ 280 – 455 




* based on discounting at 3% per year in perpetuity.



Note:  columns may not add to totals due to rounding.

Because so many of the estimates are conservative due to lack of complete data, the “true” value of these benefits is undoubtedly much higher, and it therefore seems reasonable to round the annual values up to $9-15 million and the present values up to $300-500 million.


As noted in earlier sections of this report, some of the benefits involve actual transfers of cash and some do not.  Some benefits involve consumption of natural resources and some do not, and some involve direct use while others represent indirect uses.  The author has cast a wide net to capture as much of the total economic value of these sites as the data and current state of valuation theory permit.


Converting annual benefit amounts to present values (“discounting”) has become a highly controversial aspect of economic analysis. Where benefits are realized over long periods of time, discounting will reduce their present value, especially at higher interest (“discount”) rates; at a high enough rate, the benefits will appear to be less than the costs of obtaining them, especially for public projects like improvements in the Lake’s water quality, for which most economists advocate low discount rates.


Discounting theory and methods are the subjects of considerable research and discussion in economics.  Besides the obvious question of which discount rate(s) to use, economists have developed a number of discounting techniques, including several in which the marginal discount rate declines the further out one carries the calculations.  Some economists favor eliminating discounting entirely unless the amounts being discounted represent actual flows of investable cash.  Rather than complicating the report with these complexities, we have limited our analysis to conventional discounting, in which a single discount rate is used for all future periods.  In keeping with a common practice in valuing benefits to society, we use a “social” discount rate of 3% rather than the much higher rates used in valuing private projects.  See, e.g., OMB (2003).


The appropriate time horizon for valuing natural assets such as the Lake is also open to discussion.  In principle, renewable assets such as the Lake have a potentially infinite life if sustainably managed and if external forces such as “development” and climate change do not intervene.  Therefore, any shorter time horizon is essentially arbitrary, and using such a horizon results in potentially understating the benefits of assets like the Lake that have no definite “useful life”.


For natural assets with an indefinite or potentially unlimited life, it can be shown mathematically that the present value is equal to the recurring annual flow of benefits (expressed in monetary terms and assumed to be constant) divided by the constant discount rate. This method has the effect of assuming an indefinitely long time horizon and thus avoids the problem of selecting an arbitrary cut-off date for present value calculations. Because of that advantage, this “perpetual annuity” approach has been used throughout this report.


Changes in land cover or land use associated with development can affect the health of the Lake and the Park and their value as providers of economically important goods and services. In a related vein, the estimates in this report assume the continuation of New Jersey’s current climate regime. As the reality and extent of global climate change become more and more evident, this assumption becomes increasingly untenable. Sites such as the Lake are not immune to such changes, which may include increased temperatures, increased and/or decreased precipitation, more frequent and intense storms, shifts in the ranges for pests and disease organisms, and so forth.  It is beyond the scope of this report to examine the possible effects of such changes on the Lake, but those effects could well be substantial.

Other Limitations


This study is subject to a number of other limitations as follows:

· Lack of relevant data. Probably the most serious limitation is the lack of data specific to the area being studied. Most of the available data is at the county or watershed management area (WMA) level, although some is available at the municipal level. A basic factor for which data is not available is the average amount that visitors to the Lake and Hopatcong State Park spend on their visits. The absence of such data forces us to rely on data from other locations that may or may not be sufficiently similar to the Hopatcong area to support their use in this study.

· Treatment of uncertainties. There are many unavoidable uncertainties in the calculations. For example, if we assume a low value for visitor spending, we will obtain a low estimate for “multiplier” effects, and if we assume a high value, our estimate for multiplier effects will be larger. Wherever possible, this report presents both a low and a high estimate for a given outcome, as well as a midpoint estimate. The midpoint is not the most probable value—it is merely the figure that is halfway between the high and low estimates. More sophisticated treatments of such uncertainties are beyond the scope of this study.

· Purely local perspective. The conclusions presented below represent the Lake’s significance from the viewpoint of the Hopatcong towns. The wider effects on northwest New Jersey or the state as a whole are not considered. This limitation is an important one, because the non-local impacts may be the opposite of the local ones. For example, tourist dollars spent in and around the Lake are, by definition, not spent elsewhere in New Jersey, and people employed in Lake-related businesses are not employed elsewhere in the state. Therefore, if the Lake were not a major visitor attraction, the physical, human, and financial resources currently involved in the “Lake economy” would be freed up for use elsewhere in New Jersey, and the net impact on the state might be nil.

· Significance vs. impact. As noted in Tietenberg (2000) and elsewhere, multiplier effects should be counted only if the increase in demand generated by visitor spending leads to the employment of previously unused or underused resources, e.g., labor. This is most likely to occur in areas with high unemployment. If the increase in demand merely results in a reallocation of previously employed resources among economic sectors or geographic areas, the “increase” in economic activity is not a true increase from an economic impact perspective, although it can properly be counted in an analysis of economic significance (on the distinction, see, e.g., Wells 1997 and Stynes).


· Static vs. dynamic. The conclusions presented in this report are based on a snapshot at a point in time, i.e., they represent a static analysis of the Lake economy. However, economies change over time, and ideally we would try to construct a dynamic picture of the Lake economy. That effort is beyond the scope of this study.

· Changes in economy-wide prices. A sufficiently large project might have the effect of changing the economy’s demand for labor, which could in turn affect prevailing wages; any such changes in wages would ripple through the economy as a whole, leading to other effects, e.g., a change in the mix of labor-intensive and capital-intensive businesses. Examination of such effects calls for a “general equilibrium” analysis using specialized software and databases. Here, despite the Lake’s local importance, the related economic activity is sufficiently small to make wider effects on prices, wage rates, interest rates, etc. unlikely, and we therefore assume that no such changes would occur if the size of the Lake economy changed.

· Average vs. marginal impacts. This study examines the total economic significance of the Lake economy, which means that the study is based on average spending, average costs, etc. A more sophisticated approach would examine the marginal effects of the Lake economy, e.g., the effect of an additional dollar of tourist spending. For various reasons, marginal effects are likely to differ from average effects, and the differences can be significant. Since the data needed to analyze marginal effects are not available, we assume than an added dollar of spending has the same effect as every other such dollar.

Despite these limitations, the study gives us a “ball-park” or order of magnitude estimate of the Lake’s contribution to the local communities at a point in time.
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� On the other hand, such added expenditures may increase a home’s resale value; taking account of this would call for data which unfortunately is not readily available.


� Based on annual compounding and drawdowns of principal.


� While both local residents and non-local visitors benefit from using the Lake and the Park, it is difficult to tell what percentage of local residents in fact uses these facilities and where to draw the boundary of the “local” area so as not to double-count residents and visitors. For these and other reasons, the discussion that follows will focus on non-local visitors; however, this approach necessarily understates the recreational value of the Lake and the Park.


� For State parks and forests with fees, the difference between the regular drive-in rates and the walk-in rate arguably represents mainly payment for parking rather than for the visit per se.


� Strictly speaking, estimates such as these should be based on marginal willingness to pay (MWTP); however, any estimates of MWTP would need to be based on a complete demand curve for the Park.  Since that data is not available, this report uses average WTP.  The author believes that the very low level of WTP assumed in the illustration is unlikely to exceed MWTP for any significant class of visitors and is therefore conservative.


� Respondents arguably have a vested interest in understating their WTP to encourage Park management to keep entry fees  low.


� The following discussion draws heavily on Freeman (2003), perhaps the leading text on environmental valuation theory and methods.  The issues involved are much more complex than indicated here, and readers interested in a more complete treatment should consult Freeman (2003), chapter 13, and the many sources cited there.


� In some circumstances the percentage could exceed 100%.  See Freeman (2003), p. 439.


� It should be noted that the National Marine Fisheries Service does not report price information on recreational freshwater fish species, since freshwater fishing is not within its jurisdiction; sources such as the Fulton Fish Market in New York City report prices only for commercially harvested saltwater species.


� The term “hedonic” derives from the Greek word for pleasure, the idea being that homeowners and others derive pleasure from proximity to features that provide natural beauty or other “psychic income.”


� In the context of future decisions with irreversible consequences, some economists also distinguish quasi-option value as the improvement in the expected outcomes of those decisions obtained by preserving the information value inherent in natural resources. Freeman (2003), however, argues that this “value” is in fact the benefit of improved decision-making rather than of the natural asset in question.


� As noted elsewhere in this report, the economic activity portions of these figures do not represent the types of incremental impacts on the New Jersey economy that might be expected, for example, from the creation of a completely new business that was staffed by previously unemployed or underemployed New Jersey residents, that used no imported raw materials or out-of-state financial capital, and that sold all of its output to residents of other states or countries.  Rather, the economic activity figures are estimates of the overall significance of the State parks and forests considered as part of the New Jersey economy.
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		Table X:

		FY		Visits		195

		1999		221		195

		2000		184		195

		2001		150		195

		2002		178		195

		2003		258		195

		2004		181		195

		2005		188		195

		2006		200		195

		2007		212		195

		2008		199		195

		Maximum		258

		Minimum		150

		Midpoint		204

		Average		197

		Adj'd Avg.		195

		Median		194
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		Activity		Boating		Fishing		Swimming		Total

		MM visitor days		3.6		3.1		8.0		14.7

		MM dir sales		$246		$193		$206		$645

		MM dir sales/visitor day		$68		$62		$26		$44

		MM tot sales min.		$328		$245		$269		$842

		Sales multiplier min.		1.33		1.27		1.31		1.31

		MM tot sales max.		$450		$352		$380		$1,182

		Sales multiplier max.		1.83		1.82		1.84		1.83

		MM hsehold income min.		$126		$84		$109		$319

		% min. total sales		38.4%		34.3%		40.5%		37.9%

		% max. total sales		28.0%		23.9%		28.7%		27.0%

		MM hsehold income max.		$128		$103		$111		$342

		% min. total sales		39.0%		42.0%		41.3%		40.6%

		% max. total sales		28.4%		29.3%		29.2%		28.9%

		Min jobs		3,400		2,100		3,800		9,300

		Jobs per $1MM min total sales		10.37		8.57		14.13		11.05

		Jobs per $1MM max total sales		7.56		5.97		10.00		7.87

		Max jobs		5,700		4,300		5,000		15,000

		Jobs per $1MM min total sales		17.38		17.55		18.59		17.81

		Jobs per $1MM max total sales		12.67		12.22		13.16		12.69
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