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CHAPTER I 

INTRODUCTION 

Increasing land prices and diminishing net returns from livestock 

production pose a serious econoinic problem to ranchers. This is true, 

for all sizes of ranching operations, but especially for small ones. 

There is an increasing need for land-ox-mers to make adjustments in 

their operations to make more efficient use of their land. Land

owners need to re-evaluate their land resources xd.th the question in 

mind, "V/hat additional use could be made of my land compatible vilth. 

its present use?" or "How could I use my land to a better advantage?" 

Some rangeland could also be used for recreational purposes compatible 

x̂ri-th livestock production. This study deals xd.th factors which 

influence the value of land suitable for recreation or development 

adjacent to lakes, and it should aid "the land-oxmer in deciding if his 

land is suitable for such purposes. 

There is a question as to the effect of woody vegetation upon 

land values. In some areas, such as recreational areas, woody 

vegetation can have a positive value for shade or aesthetic purposes. 

Ranchers often have little appreciation for woody vegetation because 

it reduces grass production needed for livestock. However, in a 

situation x<rhere the woody vegetation contributes significantly to 

the value of the land, the land-owner might prefer not to eradicate 

the woody vegetation. The value of woody vegetation for recreation 
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should be of value to both private and public land-oxmers who acquire 

land for recreation. 

Public agencies who acquire land suitable for recreation are 

faced xd.th the problem of properly allocating their funds in 

purchasing the types of lands that are most desired by the public. 

Public tastes and preferences must be recognized and considered by 

those responsible for the allocation of such funds. A study of 

recreational land characteristics desired by the public should prove 

to be of value to such agencies, ' 

Objectives of this study werej 

1) To analyze certain characteristics (variables) which influence 

the value of land, principally rangeland, in the vicinity of 

selected lakes, 

a) In order to provide land-oxmers xdLth information that 

is helpful in evaluating their land resources for 

recreation or development, 

b) In order to provide public agencies xdLth information 

helpful in decision-making pertinent to acquiring land 

for public recreation, 

2) To analyze the effect of woody vegetation (such as mesquites 

and oaks) upon land values in the vicinity of lakes. 



CHAPTER II 

LITERATURE RS^/IEW 

There has been a steady upxrard trend in land values throughout 

most of the nation. Land values are generally increasing at a rate 

of 5 to 10^ annually. This general range of increases is shoxm by 

various federal agencies. The folloxd.ng are estimated average annual 

increases in land values as reported by several agenciest 

Economic Research Service . . . 6^ 

Bureau of Public Roads 7j> 

F.H.A, Financed Homes 8^ 

T.V.A. Lands 9^ 

Corps of Engineers 6^ 

National Park Service , 5 to 1(^ 

(U.S. Dep, Intei'ior, I967). 

There is considerable regional, state, and local variance from 

the national trends. During the I96O-I966 period, land values have 

increased in California 71^ (lO;̂  per annum), in Texas 65,̂  (9;̂  per 

annum), in Vfyoming 8̂5̂  (75̂  per annum), and in Indiana ^ ^ (6^ per 

annum) (U.S. Dep. Interior, I967). Since farm land is quite often 

the kind of land being sought for recreation, the above information 

should at least be indicative of the general trends in recreation land 

values throughout the nation. 

The price of lands suitable for recreation are rising at a more 

rapid rate than the general increase of 5 to 10^ for farmlands. The 
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rapid increase of the values of recreation land led the Bureau of 

Outdoor Recreation to conduct a study of factors responsible for the 

increase. It X'xas concluded that recreational land price escalation 

is primarily the result ofj 

"1) a rising trend in land values generally throughout the 

nation, 

2) keen competition betx-reen individuals, developers, and 

public agencies for prime recreation lands, particularly 

those which are water-oriented, and ' 

3) the upgrading of lands as a result of change in land use, 

i.e., in many cases from normal agricultural land x-ri.th 

frontage on water or easy access thereto" 

(U.S. Dep, Interior, I967)• 

Information from the Economic Research Service (Table 1) is very 

indicative of the positive influence recreation has upon land values 

(U.S. Dep. Agr., I966, unpublished, data). In March, I965, the 

estimated value per acre having direct access to water was about $1,370 

nationally (Table 2). The value of recreation land without access to 

water X'j'as $530. The range of Xirater-associated recreational land was 

from $^50 per acre in the "Spring 1-Jheat" region to $^,^10 per acre in 

California (U.S. Dep. Interior, I967). 

The potential demand for opportunities to engage in outdoor 

recreation xd.ll more than double in the next ̂ 0 years due to population 

growth alone. Other factors will undoubtedly multiply the demand 

further (Outdoor Recreational Resources Review Commission, 1962a), The 

fast increasing demand for recreational opportunities stems from such 

http://xd.ll
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Table 2. Most frequent prices of recreation land by farming region, 
comparing lands with and vdthout direct access to water, 
March, 1965,^ 

Region Without water With water 

Northeast 

Eastern daily ' 

Lake state dairy 

Lake states cur over 

General farming 

Eastern com belt 

Western corn belt 

Spring wheat 

Eastern cotton 

Central cotton 

VJestern cotton 

Eastern tobacco 

Northern range livestock 

Southern range livestock 

Northwest dairy 

California 

Florida 

All others 

United States 

^10 

wo 

î 6o 

270 

390 

6î 0 

360 

210 

650 

320 

^ 0 

800 

560 

530 

800 

1,670 

570 

610 

530 

1,M0 

1,460 

— 

1,130 

1,230 

670 

560 

1,530 

1,220 

890 

2,290 

2,000 

1,190 

1,580 

3,610 

7^0 

1,230 

1.370 

^Compiled from U.S. Dep, Interior. Bureau of Outdoor Recreation. 
Recreation land price escalation. Washington, D.C, 

1967. 
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factors as increase in population, leisure, incomes, mobility, and 

urbanization. Because of the rapid increase in demand for recreation, 

there should be continuing adjustments in the allocation of oxrr land 

and water resources (Knetsch, I963), 

In theory it woxild seem that resources could be allocated to 

recreation in accordance with consumer preference in much the same 

xiray that goods and services are allocated according to consiuuer 

preference. Obstacles to allocation of resources for recreation stem 

from the lack of clear, direct expressions of the values that are 

attached to outdoor recreation such as we have in most market gocjds. 

More explicit evaluation of the economic benefits and costs of 

recreation x-rould allow a more positive approach to questions of 

quantities and kinds of resources, of location, and of timing of 

acquisition and development (Knetsch, I963). 

Attempts to appraise the benefits and costs of recreational use 

can be placed in three categories. These are: 

1) First approach, define demand c\irves on which to base the 

allocation of resources for recreation. 

2) Second approach, count the number and types of people 

engaged in a recreational activity. 

3) Third approach, survey property values along the shoreline 

to measure the market value of private access to a waterfront. 

The last of these approaches is based upon the assumption that private 

market allocations form an ideal against which to measxire allocation 

for public recreation (David, 1968), In some studies the measurement 
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of property values is not limited to the waterfront, as in the third 

approach just mentioned (Knetsch, 196'*-). 

Information concerning the natural qualities of land which make 

it suitable for outdoor recreation has been poorly developed. There 

is a lack of full agreement as to the qualities of land which make it 

valuable for recreation. There has been, however, a few studies made 

for some sample areas (Clawson and Stewart, I965). 

Knetsch (196'<-) conducted a study of land values adjacent to a 

number of Tennessee Valley Authority reservoirs. He noted that • 

recreational and aesthetic value is the most important source of land 

value increase. Reservoirs are an immobile resource, and some users 

xd.ll desire to purchase property close to the reservoir, thereby 

increasing the value of adjacent land. This increment to the value 

of land is an expression of an economic product of the reservoir. 

Knetsch also noted that while the reservoirs in the Tennessee 

Valley are responsible for large increases in value of certain land 

tracts, the increases in individual values vary greatly. In Knetsch's 

study an estimate x/as made of the relationship between the values of 

land around existing reservoirs and factors observed to be associated 

xri.th their particular values. Multiple regression equations were used 

to express the relationship of values with and xd.thout the reservoir 

project. The value of land was taken as the dependent variable and 

various factors affecting land value as independent variables. 

Not all of the value determinants can be isolated, but an analysis 

of a large number of real estate values should show the relation 

between value and some of the more important of these variables. The 

http://xd.ll
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variables provided significant information about how reservoirs 

directly affect the values of land. 

Knetsch* s analysis of the value of reservoir land is based upon 

519 sales of land on or near 11 of the T.V.A. reservoirs and includes 

a range of values for all of the important variables. The sales took 

place during the pericjd from 19^6 to early I962 x-ri.th the majority 

occurring in the I958-I96I period. About half of the properties 

involved front directly on reservoirs, and the others lie at varying 

distances from the lake. Some of the variables tested were not 

included in the expression of land values. Among these were size of 

the individual reservoir on x-rhich the property was located, and the 

annual fluctuations of the reservoir. Variables which were considered 

as significant and useful for expressing the value of reservoir land 

are as follows: 

1) Distance of land from the reservoir 

2) Topography 

3) Urban proximity 

^•) Leisure time (the declining workweek) 

5) Tract size. 

David (1968) also conducted a study, in Wisconsin, using 

multiple regression, X'fhich related property values to a number of 

characteristics of land with direct lake frontage. The land character

istics, taken as independent variables, help to explain differences in 

property values. Sx̂ amp and steep topography decreased property values. 

Water of good quality, population, and surface x̂ ater increased property 

values. No significant relationships were found between property value 
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and access, the amount of public land in the vicinity, or fluctuation 

of water level. 

David suggested that many of the attributes considered valuable 

for private market are likely to be valuable for public development 

as well. There are, however, some attributes that the private market 

finds undesirable for public lands. For instance, sx̂ ramp or steep 

topography would make land unsuitable for private use. It wo\0.d be 

diffictilt for a private land-oxmer to use or build a house on such 

land, and access to such land coxild also present a problem. This 

same land could be very suitable for public land as a xd.ldlife refuge 

or an ideal fish habitat. 

Another study which relates property values to land character

istics was conducted by Schutjer and Hallberg (I968) in Pennsylvania, 

This study compared the values of the same properties surrounding the 

lake before and after the lake x-ras constructed. The tracts of land 
t. 

were grouped as follows: 

1) Class 1 - tracts of less than 2 acres xri.thout buildings, 

2) Class 2 - tracts of less than 2 acres xd.th buildings, 

3) Glass 3 - tracts of 2 acres or more x-riLthout buildings. 

k) Class 4 - tracts of 2 acres or more xri.th buildings. 

Schutjer and Hallberg (I968) also analyzed three aspects of the 

land market to determine the impact of the park on the structure of 

the land market in the area considered. These were: 

1) the size of the tract, 

2) land use patterns of properties sold, and 

3) property characteristics associated xd.th market prices. 
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Another variable selected to indicate property characteristics 

xras the rating of each property on its woodland potential as derived 

from soil maps. This rating is provided by the Soil Conservation 

Service, It is based upon property characteristics which reflect: 

1) soil productivity 

2) topography 

3) drainage 

4) potential and actual erosion 

5) surface stone and boulders 

6) depth of soil 

7) data on species priority. 

The influence of distance from a public park for properties sold 

before or during 1956 was not significant. This was because there was 

no certainty about establishment of the park until 1957» Distance 

from the park was significant for properties in Class 1 sold after 

1956. Distance from the park had no significant influence on the per 

acre price of Class 2, Class 3, or Class ^• properties either before or 

after the announcement of the park construction. 

Class 1 properties located on paved roads sold for $848.20 more 

per acre than properties located on unimproved roads. Class 1 

properties sold at a lower price if they xrere located close to a small 

toxm. 

Class 2 properties usually sold for a premium if they possessed 

characteristics of a good residence site and had relatively large 

frontage. 
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Class 3 properties vrere significantly influenced by size of tract 

(the smaller tracts sold for more per acre) and whether a good scjurce 

of water existed on the property. 

Class 4 lands usually sold for a premium if they were located on 

a paved road, xrere heavily forested, and had a high yield potential 

for corn. 

From the study discussed above it was concluded that public 

investment in water-based recreational areas can significantly 

influence the value of rural property. 

Munger (1964) carried out a study in Wisconsin that associated 

land values xd.th land characteristics through multiple regression. 

TxTO variables, 1) adjacency to lakes, and 2) adjacency to subdivisions, 

seem to have a dominant effect upon rural land prices in the area 

studied. The average price per acre from lake properties xras 

approximately 100 times that of a sample of open-country oxmerships. 

Concentrated improvements of lakeshore land might account for a 

large portion of this difference in price, Munger (1964) found a 

strong negative relationship between heavy tree cover and land price. 

This seems to indicate that selective cutting and clearing usually go 

along with certain types of recreational development rather than that 

tree cover reduces the value of the land. If the value of water access 

is nearly as important as this study suggests, there appears to be 

ample justification for existing public reservoirs. Undoubtedly much 

of the value of public lakes is capitalized into private-oxmed 

property which controls access to these lakes. 
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A study x-7as conducted in 1964 on land price escalation in a non

federal recreation area at the Pearl River Reservoir, near Jackson, 

Mississippi (Mann and Mann, I968). This study was made by a private 

contractor for the Pearl River Valley Water Supply District, an agency 

of the State of Mississippi, It shows a well-documented price increase 

folloxri.ng the announcement of the public recreation project. It also 

shows how a public project can greatly affect land values outside but 

adjacent to the reservoir project. 

Analysis was made of 304 sales involving 25,310 acres of land 

adjacent to or xd.th good accessibility to the reservoir project 

between 1950 and May, I964, An analysis was also made for the same 

period of 101 sales involving 11,141 acres in a comparable area not 

influenced by the reservoir project. This area served as a "control" 

area. The average price paid per acre of land adjacent to the project 

increased 9!̂  annually prior to announcement of the project in March, 

1959. 

Folloxd.ng the announcement of the reservoir project, construction 

prices increased 1635̂  the first year, 28^ the second year, 25/̂  the 

third year, 20^ the fourth year, and 22̂ ^ for the first half of the 

fifth year (through May 15, 1964) when the study xras concluded, Thi.s 

is total price increase of 258)2 over a 5 year period. The sale prices 

per acre for the control area from 1950 through I964 continued to 

follow a normal price trend. Tho speculative influence of the project 

upon prices paid per acre within the immediate area is clearly indicated. 
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A sound evaluation of the factors that influence land values 

around reservoirs leads to a more complete accounting of the total 

economic effect of this type of investment and, in so doing, can 

lead to greater efficiency in resource allocation (Knetsch, 1964), 



CHAPTER III 

STUDY AREAS, METHODS, AND PROCEDURES 

Study Areas 

This study v;as conducted in areas adjacent to three very scenic 

lakes in central Texas: Lake Broxmxrood, Lake Buchanan, and Lake 

Ljmdon B. Johnson (Fig. 1, 2, and 3). 

Lake Broxmwood is located in Broxm County, Texas, 9 miles north

west of Broxmx-j-ood, The lake has 95 miles of shoreline, a surface 

area of 7,384 acres, and a storage capacity of 136,600 acre ft of 

water. Lake Brox-mwood provides water for Brovmx-rood, Bangs, Santa Anna, 

and Early (Brownwood Chamber of Commerce, unpublished). 

Lake Buchanan is on the Colorado River, 11 miles west of Bxirnet, 

Texas. It xras constructed primarily to generate electrical power. 

Construction was finished in 1937 and was named in honor of the late 

Congressman J. P. Buchanan. Capacity at elevation 1,020.5 ft above 

sea level is 992,475 acre ft. The lake measures 5 miles xd.de and 30 

miles long with a 124 mile shoreline that lies about equally in 

Burnet and Llano counties. It covers a surface area of 23,060 acres 

(Lox-rer Colorado River Authority, unpublished). 

Lake Ljmdon B. Johnson is on the Colorado River, doxmstream from 

Lakes Buchanan and Inks. The dam, Alvin J. Wirtz Dam, is 5 miles west 

of Marble Falls, Texas, The dam was completed and the lake was filled 

in 1950, The purposes of the project were to conserve water and to 

provide hydroelectric generation. The lake measures 1,9 miles xd.de 

15 
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Fig, 1. Aerial view of Lake Broxmwocxi, 
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Fig, 1, Aerial view of Lake Broxmwood, 



17 

Fig, 2, Lake Buchanan. 
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Fig. 3. Scenic view of Lake Lyndon B, Johnson xd.th 
Packsaddle Mountain in background. 
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(maximum) and 21.15 miles long. Capacity at elevation 825 ft above 

sea level is 135,460 acre ft. Surface area is 6,375 acres (Lower 

Colorado River Authority, impublished). 

Land adjacent to all three of these lakes is primarily rangeland 

of moderate prcxiuctivity but is very suitable for outdoor recreation. 

Water-oriented recreation and hunting, primarily for deer, is of 

considerable economic importance. Fig. 4 illustrates the importance 

of Lakes Buchanan and Lyndon B. Johnson to the local economy. 

Recreation is of ever-groxdLng importance in the lake areas (Fig. 5). 

Methods and Procedures 

Analysis of the data gathered was accomplished by means of a 

step-xd.se multiple-regression program. This procedure relates the 

sale price of a number of individual tracts of land to certain 

characteristics of the tracts. This procedure shows the extent of 

influence that each of the several characteristics has upon land 

values in the study areas. 

Variables measured were: 

1) Dependent variable: The sale price of the land (price per 

acre). 

2) Independent variables: 

a) Size of tract. The tract xras measured in acres. 

b) Date of sale (time). Only sales from 1950 to the current 

year (I969) were sampled. Each tract was assigned a 

value of zero to 19. The value given a tract was the 

number of years after 1950 that the sale occurred. A 

http://step-xd.se
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Fig, 4. National Bank, Kingsland, Texas, The 
picture illustrates the place of Lakes 
Buchanan and Lyndon B. Johnson in the 
econoray of the region. 
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Fig. 5. Recreation is a growing part of the 
economy of Llano and Burnet counties. 
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tract sold in 1950 has a zero value, A tract sold in 

1969 had a value of 19, 

c) Dow-Jones Industrial Average, A yearly average of 

the Dow-Jones Industrial Average was taken as an 

indicator of the economic situation at the time of 

each sale (Moody's Investor's Service, Inc, I969), 

Measurement of this variable is to determine the 

influence of inflation of the general econonQr upon 

land values in the areas of this study, 

d) Population density. Population was estimated for each 

year from I95O to I969 xd.thin a radius of 75 miles of 

each of the three lakes. To make these estimates 

figures were taken from the Texas Almanac and State 

Industrial Guide for the years 1950, I96O, and I967 

(Anonymous, I96I; Anonymous, I968), Interpolations 

xfl'ere made for years betx-reen 1950 and I96O and between 

i960 and 1967. Projections xrere made to obtain 

estimates for I968 and I969. 

e) Distance of the tract from the reservoir. To show the 

gradient of decreasing values xd.th respect to distance, 

three separate variables were measured. For the first, 

an on-off variable, a value of one was given tracts xdith 

direct frontage on the lake, and a value of zero was 

given tracts off the lake. The second variable was the 

actual distance from the tract to the lake in increments 

of 100 ft. The third variable was the distance from the 
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tract to the lake squared. This allows the effect of 

distance to be non-linear. Inclusion of these terms 

shows the rate at which land value decreases xd.th 

distance and determines the extent of the influence of 

reservoirs on land values (Knetsch and Parrott, 1964). 

f) Stability of water level. This factor was based on an 

index of one to ten. The further that water could 

recede from a tract, the lower the value assigned. 

Tracts adjacent to Lake Lyndon B. Johnson were assigned 

a value of nine. Fluctuation of water level on this 

lake is minimal. It is considered a "constant-level" 

lake. The water level of the other two lakes were 

subject to considerable fluctuation. Values assigned 

to tracts on these lakes were based primarily on 

steepness of the shore. IThen the bank of the shore 

is very steep, fluctuation of the water level would 

move the waterline very little. Hoxrever, if the bank 

is very gradual, a moderate drop in water level would 

result in a movement of the waterline a considerable 

distance from the tract. Topographic maps were helpful 

in assigning values, 

g) Access from the tract to tho reservoir. Each tract was 

assigned an index value from one to ten. This was a 

measurement of the ease of access from the tract of land 

to the reservoir. For tracts off the lake, type of road 

and topography are considered, A value of ten would be 
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given a tract xd.th paved-road access to the reservoir 

x<rhere topography was not,an obstacle. For tracts 

xd.th direct frontage on the lake, topography was the 

primary consideration. Very steep topography would 

make access to the reservoir difficult, and low value 

would be assigned, 

h) Distance from the tract to toxm. The presence of a 

doctor living and practicing in a community is considered 

in this study an indicator of a toxm of significance. 

Nearness to urban facilities (a doctor, hospital, 

shopping, and banking facilities, etc.) is especially 

important to the elderly and retired people. 

i) Access to the tract. Index values from one to ten 

were assigned. Ten represents the easiest access, such 

as a state highxray, A paved farm-to-market road vras 

given a value of nine. Smaller values were given tracts 

on unpaved roads. Land vdthin 1,000 ft of a paved 

road or xd.th access roads leading to it were considered 

to have good access, 

j) Topography, An index value from one to ten has been 

given to each tract as an estimate of the desirability 

of the land with respect to topograpl^. The steeper 

the land, the nearer the assigned value was to zero,. 

Flat land was assigned a value of ten, 

k) Woody vegetation. Woody vegetation was grouped and 

measured in three types: 
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1) Type I - vegetation that is comprised of oaks 

(Quercus spp.) or similar types of trees that 

are suitable for shade trees, 

2) Type II - mesquite trees (Prosopis glandulosa) 

that are suitable for shade trees, 

3) Type III - brush, that is, woody vegetation that 

is not suitable for shade. 

The percentage of the total area that is covered by each of the 

three above types was estimated. 

The field work for this study was conducted from Jxine 4 through 

August 16, 1969. Actual sales of land tracts form the basic data for 

this study, and only undeveloped land was sampled. All sample sales 

were inspected in the field to determine the characteristics of each 

tract. Sale prices were verified through interview with buyer or 

seller or from legal documents on record in the county records. Only 

sales xd.thin 1-j miles of the lakes were used. In most instances there 

were no improvements, or very few, that would enhance the value of the 

land. In the two instances where improvements did increase the value 

of the land significantly, the approximate cost of the improvements 

was deducted from the sale price. 

Analysis of the collected data was accomplished by means of a 

step-xd.se multiple-regression program. Quadratic forms of some of the 

variables and interactions between selected variables were used in the 

program. In this program the data was taken through a series of steps, 

and in each step the variable which made the "least significant 

contribution" was deleted, A coefficient of determination (R2) 
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CHAPTER rv 

RESULTS 

The first effort toward a step-xvise multiple regression analysis 

of the data using all of the variables measured resulted in a 

coefficient of determination (R^) of ,2794, Hence, only 27.945̂  of 

the variation due to regression was accounted for by the variables 

measured. 

In an effort to accoxmt for a greater proportion of the variation, 

several combinations of variables, as well as the original variables, 

were entered in the step-xd.se regression program as separate variables 

(APPENDIX A). The R2 x̂ as thereby increased to =5480. The step-wise 

multiple regression program then deleted, one at a time, several 

variables which made the least significant contribution to the value 

of the land. The variables retained in the program (Table 3) were 

those which had the most significant influence upon the land values. 

The R^ was reduced to .5231. Therefore, 52.31^ of the variation due 

to regression is accounted for by the 17 variables remaining in the 

program. These variables were used to construct a prediction model. 

In the prediction model the variables are arranged in the order of 

their importance (Table 3). The prediction model is as follows: 

2 
Y = bo + b^Xi + b2X2X3 + b3X2 + b̂ pCi + h^T^Y^z 

+ b̂ XgXî  + br̂ XgX^ + bgXj + bgX^ + \(^^^ 

2 2 
+ bi^XgXg + b^gXg + b^3X2Xr, + h^i^XQ 

+ bĵ ^X2X^ + bj^6^1^2 + ^17-^10 

27 
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Table 3. Variables of prediction model in the order of their importance. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10, 

11. 

12, 

13. 

14. 

15. 

16. 

17. 

Variables 

1 

Distance to toxm 

Population X Access to Reservoir 

Population 

(Distance to tox'm)^ 

Population X Distance to town 

Date X Population 

(Date)^ X Population 

(Date)^ 

Date 

Population X Stability of water level 

(No. acres)^ X Population 

(No. acres)2 

Population X Water front footage 

Percentage oak cover 

Population X Percentage mesquite cover 

Population X (Distance to town) 

Topography 

Subscript 

B 0 

B 1 

B 2 

B 3 

B 4 

B 5 

B 6 

B 7 

B 8 

B 9 

B 10 

B 11 

B 12 

B 13 

B 14 

B 15 

B 16 

B 17 

Regression 
coefficients 

-34,581.2394 

2,642.5703 

-3.3721 

53.6870 

-83.0602 

10.4319 

1.9498 

10.8974 

-75.3707 

1,473.6305 

-2.9426 

-.000004 

.0027 

.6760 

190.9639 

-.4094 

-.2726 

.0012 
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Where, 

Y = Price of land per acre, 

X-^ = Distance to a doctor, 

X2 = Population density xjithin a 75-mile radius, 

X3 = Access from tract to reservoir, 

Xij, = Date of sale, 

Xc = Stability of x-iater level, 

X^ = Numbers of acres in tract, 

Xn = Water front footage, 

Xg = Percentage oak cover, 

Xq = Percentage mesquite cover, 

X^Q = Topography, 

The prediction model xd.th the regression coefficients is as follows: 

Y = - 34,581.2394 + 2,642,5703X1 - 3.3721X3X3 

+ 53.687X2 - 83.0602X^ + 10.4319X1X2 

+ 1.9498X2Xẑ  + IO.8974X2X? - 75.3704xJ 

+ 1,473.6305X1,. - 2.9426X2X3 - .000004X2X5 

+ .0027X5 + .6876X2X.J, + 190.9639Xg 

- .4094X2X9 - .2726X^2 + . 0012X^0' 

Analysis of variance for the prediction model is in APPENDIX B. 

Each independent variable was correlated xd.th the dependent 

variable, land price per acre (Table 4). The r̂ 's xrere also calculated 

(Table 4). The r^ value for a given variable indicates the proportion 

of variation due to regression that is accounted for by that variable. 
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Table 4. Correlation coefficient (r) and r^ for each independent 
variable, 

Variables 

Date of sale 

Population 

Distance to town 

Topography 

Percentage oak cover 

(No, acres)^ 

(Date of sale)^ 

(Distance to toxm) 

(No, acres)^ X Population 

Date of sale X Population 

(Date of sale)^ X Population 

Population X Water front footage 

Population X Stability of x,rater level 

Population X Access from tract to reservoir 

Population X Distance to toxm 

Population X (Distance to toxm) 

Population X Percentage mesquite cover 

.2059 

.2582* 

-.2794* 

.1728 

-.0397 

-.1175 

.1873 

-.2217 

-.0954 

.3309** 

.3037* 

.2555* 

.2522* 

-.1910 

-.1790 

.0687 

-.1769 

.0424 

.0667 

.0781 

.0299 

.0016 

,0138' 

.0351 

.0492 

.0091 

.1095 

.0922 

.0653 

.0636 

.0365 

.0321 

.0047 

.0313 

*Significant at the .05 level of probability. 
**Significant at the ,01 level of probability. 



CHAPTER V 

DISCUSSION 

As might be expected, there was much variation in the price per 

acre of land in this study. Not any one variable was of great 

importance by itself. Even with the 17 variables in the prediction 

model, the variables accounted for only 52,31^ of the variation due 

to regression. Deletion of any of the variables in the prediction 

model greatly reduced the coefficient of determination (R ), 

Distance to Town 

The linear variable distance to town proved to be a significant 

variable (Table 4). 

Since lake areas have a high percentage of elderly and retired 

people, distance to town is a serious consideration. Naturally, these 

people xjoiild prefer to be conveniently located to urban facilities (a 

doctor, hospital, shopping, and banking facilities, etc). Sometimes 

nearness to town is even essential for such people. Being conveniently 

located to urban facilities is also attractive to other people as well. 

There is also a demand for land near toxm for commercial purposes, 

and as the area population increases, the demand for this type of land 

increases even more, thus an increase in land values. 

The highest priced land x̂ras located within 2 miles of a toxm. 

Beyond 2 miles the price of land xms greatly reduced. There was a 

range of 12 to l6 miles xd.thin which the land values increased 

31 
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considerably. Apparently, people who desired to purchase land away 

from town were more xri.lling to buy several miles away from toxm (12 to 

16 miles) than nearer to to>m (6 or 7 miles). This would provide 

greater privacy than if nearer to to^m, and yet this distance is still 

within easy driving distance to town. Beyond l6 miles from town the 

land values greatly diminished. 

Population 

Population plays a major role in influencing land values (Table 4). 

As the population xd.thin a 75 mile radius around a lake increases, land 

values increase. The greater number of people represent a larger 

market and greater demand for recreation. Greater demand increases 

land values. 

Lake Broxmwood has not developed as have Lakes Buchanan and 

Lyndon B, Johnson, We note that the estimated population x-d.thin a 

75 mile radius of Lake Broxmwood in I969 is 323,998, Population for 

the Lake Buchanan area (75 mile radius) is 794,579 and for the Lake 

Lyndon B, Johnson area is 1,124,794. In comparing the rate of grox-rth 

between the lakes we note that since I96O Lake BroxmxTOod has 

experienced an annual growth rate of 1.04^, x<rhereas the Highland Lakes 

(Buchanan, Inks, Lyndon B, Johnson, Marble Falls, and Travis) have 

experienced a consistent annual growth of 18^ from I96O to I966 (Bray, 

1966), We note also that considerably lower land values prevailed 

adjacent to Lake Broxmwood than adjacent to the other lakes studied. 

In the opinion of J. Nunnally, real estate dealer. Marble Falls, Texas, 

(personal communication) low population density is the primary cause 

for the lack of development and relatively low land prices adjacent to 
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Lake Brovmwood. However, due to rapid increase in population and 

demand, all who oxm lake frontage on Lake Brovmwood or elsewhere have 

good cause for optimism concerning the future value of their land. 

It should be noted that the increase in demand is due to more 

than just an increase in population (Schmedemann, Wooten, and Franklin, 

1964), People have become more recreational-oriented. They have more 

leisure time (due to a shorter vrork week), more money to spend, and 

better transportation than ever before (Outdoor Recreation Resources 

Review Commission, 1962b), Also, people have become increasingly 

retirement-conscious. The lakes provide an excellent place for retire

ment, away from the croxflded conditions and high costs of living common 

in big cities (J, 0, Pike, personal communication). 

Date of Sale 

Date of sale is important because of inflation that has occurred 

over the years. Land values are increasing at a rate of 5 to 10^ 

annually, and recreational land values are increasing at an even higher 

rate (U.S. Dep. Interior, I967). Both the linear and quadratic forms 

of date of sale interacting with population are significant. This is 

demonstrated by the higher land prices in recent years adjacent to 

Lakes Buchanan and Lyndon B. Johnson as compared with the less densely 

populated area of Lake Broxmwood, 

Inflation of recreational land has occurred at such a rapid rate 

that agencies have had a difficult time of estimating appropriations 

needed for the purchasing of recreational land in the future. The 

U,S, Department of Interior has recommended that agencies planning on 
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acquiring recreational lands do so as promptly as possible so as to 

miniinize the effects of inflation (U,S, Dep. Interior, I967). 

Stability of Water Level 

Stability of water level is significant when interacting with 

population. A tract of land located where the >jater level remains 

relatively constant and the population density is high sells for a 

premium price. Lakes Broxmxrood and Buchanan are not constant-level 

lakes. The level of these lakes is dependent entirely upon rainfall. 

On such lakes when a tract of land xd.th lake frontage has a shallow 

embankment the water can move quite a distance from the tract with 

only a moderate lowering of the x̂ ater level. Lake Lyndon B, Johnson 

is a constant-level lake. The v;ater level is maintained at its 

operating level (825 ft above sea level) by releasing water from Lakes 

Buchanan and Inks, The "constant-level" feature has proven to be very 

attractive to the purchaser, and land values adjacent to Lake Lyndon 

B, Johnson (constant-level lake) are significantly higher than adjacent 

to Lakes Broxmwood and Buchanan (not constant-level lakes), Lake 

Lyndon B, Johnson also has the advantage of being in a more densely 

populated area. 

The follovdng variables contributed significantly to the regression 

equation as a group, but not individually, I xd.ll discuss each of them 

because they can be important in certain areas. Hopefully, the reader 

xd.ll benefit from my opinion and experience. 

http://xd.ll
http://xd.ll
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Access to Reservoir 

In areas of high population density the purchasers x̂ ere willing 

to pay a premium price for land having good access to the reservoir. 

In as much as the presence of water (lakes) is the major contributor 

to the value of the land, it is only logical that access to the 

water should be important. Access to the reservoir should be very 

important with regards to a tract of land which has no water front 

footage. Such a tract is benefited very little by the presence of 

the lake if access to the lake is difficult. Also, if a tract of 

land having lake frontage has a steep and high embankment that makes 

access difficult, the value of the land could be significantly reduced. 

Size of Tract 

Normally, the smaller the tract, the greater the price per acre. 

This is especially true in the more densely populated areas. An 

extreme example found in this study was a 2,63 acre tract on Lake 

Lyndon B. Johnson which sold for $60,000.00 ($22,831 per acre). 

Developers would prefer tracts of sufficient size to justify 

promotion and development, usually 50 acres or more. Individuals 

purchasing land for their oxm use would usually purchase a much 

smaller tract. 

Water Front Footage 

Water front footage seems to be especially important in densely 

populated areas. Front footage is priced higher on Lake Lyndon B. 

Johnson than on the other lakes studied. This is partly due to Lake 

Johnson being located in a more densely populated area. 
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It is surprising that water front footage does not have a more 

significant influence than indicated by this study. Developed lake 

property is usually sold on the basis of the number of feet of water 

front. It seems only logical that the developer should purchase the 

land much on the same basis. Some developers do so, but it appears 

that quite often land is purchased more on the basis of the number 

of acres in the tract without due regard for the water front footage. 

Percentage Oak Cover 

The presence of oak trees and other similar type trees suitable 

for shade appeared to contribute to land values, Liveoak (Quercus 

virginiana) is the principal oak tree present in the study areas. It 

is a very beautiful tree, picturesque, and contributes to a rustic 

atmosphere (Fig, 6), and "atmosphere" seems to be one of the primary 

attractions to the purchaser. Most developers interviewed readily 

acknoxd-edged the economic value of such trees on lands adjacent to the 

lakes. Several real estate agents expressed the opinion that good 

shade trees on an average size lot enhanced the value by $1,000, and 

usually lots xd.th good shade trees sell sooner than lots without shade 

trees. 

It is possible for trees and brush to become so dense that they 

can reduce the value of land. Data collected indicated that if the 

vegetative cover is in excess of 30^ of the total area, land value is 

reduced. Oaks alone, however, were seldom this dense in the areas 

studied, 
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Fig, 6, Liveoak trees are very desirable for shade, 
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Percentage Mesquite Cover 

The analysis indicates that mesquite trees have a negative 

influence on land values, especially in the more densely populated 

areas such as the Lake Lyndon B. Johnson area. This is probably true 

in instances where the mesquite trees are very dense. It is pretty 

much second nature for people of central and west Texas to view 

mesquite xdth little or no appreciation. This is probably due to the 

fact that many people of west Texas have combatted mesquite for years. 

Very possibly, our attitudes tox̂ ard mesquite trees and brush will 

change xd.th time. Many ranching operations should be altered so as 

to utilize their lands to a better advantage economically. As our 

operations of rangelands change to add recreation income to the 

livestock income, our attitudes toward woody vegetation and the value 

of mesquite should also change. 

There are some real benefits derived from mesquite trees and 

brush: 

1) Mesquite trees provide shade, and most real estate dealers 

interviexred were of the opinion that mesquite trees, if not 

too dense, do contribute positively to the value of lands 

adjacent to lakes, 

2) It is already recognized that brush is beneficial or even 

essential for many species of xri.ldlife such as deer and game 

birds (dove, quail, turkey, etc), 

3) They have aesthetic value. They lend themselves to a rustic 

setting that many tourists appreciate (Fig, 7). 
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Fig, 7. Mesquite trees add to a rustic setting. 
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4, They can provide a degree of privacy, and it seems likely that 

as people become more crox̂ êd, privacy will become more 

important (Fig, 8) (Schmedemann and Wooten, 1964), 

5. Trees and brush might be effective in reducing noise. As our 

population mushrooms, reduction of noise is of groxd.ng 

importance. Studies are being conducted to determine whether 

trees are effective in reducing the level of noise (Cook and 

VanHaverbeke, I969). 

Fritz Wenmohs, long-time rancher and conservationist near Marble Fsills, 

Texas, is of the opinion that even now the rangeland in that area that 

has been cleared of brush and trees is of less value than the uncleared 

land (F. Wenmohs, personal commxmication). This vdll probably be even 

more true in the future. With this in mind, it would be advisable for 

many ranchers to not strive for complete eradication of their trees 

and brush but to control the woody vegetation to keep them from becoming 

too dense. Indications from this study are that woody vegetation should 

not be allowed to exceed 25^ of the total area so as to not reduce the 

value of the land for recreation. 

Topography 

Rough and steep topography seemed to reduce land values adjacent 

to the lakes studied, xjhereas flat topography seemed to enhance the 

value of land. Flat land is most suitable for building sites, and in 

theory flat land would represent the optimxom topography, Hoxrever, 

this is not a true picture. What I consider to be the most desirable 

type of topography can be seen at the Mountain View Development, Lake 
A 

Broxmx-rood, A portion of th i s land l i e s f l a t along the lake. A xTide, 
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Fig. 8. Trees and brush can provide privacy. 
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flat hill lies back from the lake 300 to 1,000 ft. Thus, there is a 

considerable portion of the land xd.th lake frontage which is suitable 

for building sites and x-d.th easy access to the water, and at the same 

time, the hill provides building sites x-dth an excellent viex̂r of the 

lake (Fig. 9). Some people would much prefer to be back away from 

the water and have a good view of the lake. They still have easy 

access to the lake. Such topography allox̂ rs good use of nearly all of 

the land X'Tith a minimum of the land wasted. 

Emphasis should be placed upon a good view of the lake. If the 

land is to be subdivided and lots sold for building purposes, a good 

view of the lake is a very important consideration. A good view can 

greatly enhance the value of land. 

Problems and Recommended Changes 

The folloxd.ng comments are for the benefit of similar studies 

x̂ rhich might be made in the future. 

A study of this nature is faced with some definite problems. 

First of all, some of the information is quite difficult to obtain. 

Tedious hours were spent searching through county records to obtain 

information on actual sales, and some of the persons interviewed were 

reluctant to give the needed information. Secondly, some of the 

variables are difficult to quantify, and it seems inevitable that the 

values assigned to many of the variables too often reflect the personal 

bias of the sampler. Thirdly, it x̂ as difficult to accurately estimate 

the percentage of oak, mesquite, and brush cover at the date of sale 

when the sale occurred several years prior to the study. Estimates 
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Fig. 9, Mountain view development. Hilltop 
provides scenic viex̂ r of Lake Brovmwood, 
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were made by ocular estimates, maps available in Soil Conservation 

Service offices, and interviews xd.th land oxmers. This allows 

opportunity for considerable error. 



CHAPTER VI 

SUMMARY AND CONCLUSIONS 

A study x-ras conducted adjacent to Lakes Broxmx-rood, Buchanan, and 

Lyndon B, Johnson, all located in central Texas. Several variables 

were measured and statistically analyzed to determine the extent of 

their influence on the value of land adjacent to the lakes. The 

coefficient of determination (R^) was .5231. The variables of the 

prediction model accounted for 52.31^ of the variation due to 

regression. Some of the variables measured (the variables of the 

prediction model) are certainly deserving of serious consideration in 

the allocation of lands adjacent to lakes for recreational and 

development purposes. Measurement of some other variables might 

account for more of the variation. 

From this study the folloxding conclusions have been made: 

1) Not any one of the variables x-ras of great importance by 

itself, but the combined influence of the variables of the 

prediction model upon land values was significant, 

2) Distance from urban facilities x-ras important, probably 

because many people in the lake area are elderly and retired, 

3) A distance from urban facilities of 12 to 16 miles was 

attractive to many buyers, possibly because of the privacy 

afforded by such locations. Beyond 16 miles from urban 

facilities, the value of land was greatly diminished. 

45 
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4. High popxilation density is probably the most important of 

the variables measured. It was significant in its linear 

form and in interactions with 9 other variables. The greater 

the population, the larger the market and greater the demand, 

resulting in increased land values. 

5. The price of land adjacent to the lakes is inflating more 

rapidly than most other lands. The rapid inflation seems 

likely to continue, 

6. The value of lake lands is considerably enhanced if the i 

water level of the lake remains constant. 

7. Ususlly, the smaller tracts of land are the highest priced 

per acre. 

8. Water front footage is especially significant in densely 

populated areas. Recreational lands adjacent to lakes should 

usually be bought or sold primarily on the basis of water 

front footage. 

9. In ity opinion the "ideal" topography for lake lands, though 

not significant in this study, should have several features. 

There should be some reasonably flat land for building sites 

xd.th lake frontage. There should be easy access from this 

land to the water. The "back land", that is, the land with 

no direct frontage on the lake, should provide good building 

sites (reasonably level) with a good view of the lake. There 

should be easy access from this back land to the x-rater. 

10. The presence of oaks suitable for shade, though not significant 

in this study, seem to enhance the value of lake lands. 
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11. Mesquite trees and brush, xvhen very dense, can have a 

negative influence on land values, but mesquite trees and 

brush can also produce the folloxd.ng benefits: 

a. shade 

b . cover for xd.ldlife 

c . aes the t ic value 

d. privacy 

e. possibly the reduction of noise level. 

12, For rangelands suitable for recreation and development, it 

would probably be advisable for the landoxmer to control 

the trees and brush but not seek to eradicate them. The 

woody vegetation should probably be controlled so that the 

area covered by the x<roody vegetation does not exceed 25^ 

of the total area. 
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APPEiroiX 

A. Total independent variables entered in step-xd.se multiple-
regression program. 

B. Analysis of variance for multiple regression model. 

C. Independent variables having a correlation of .9 or above xd.th 
each other. 
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APPENDIX A: TOTAL INDEPENDENT VARIABLES ENTERED IN STEP-WISE 
MULTIPLE REGRESSION PROGRAM 

Variables 

1. Number of acres 

2. Date of sale 

3. Dox-r-Jones Industrial Average 

4. Population density 

5. On-off 

6. (Distance from tract to reservoir)^ 

7. Water front footage 

8. Stability of water level 

9. Access from tract to reservoir 

10. Distance to toxm 

11. Access to tract 

12. Topography 

13. Percentage oak cover 

14. Percentage mesquite cover 

15. Percentage brush cover 

16. (Number of acres)'^ 

17. (Date of sale)^ 

18. (Distance to toxm)^ 

19. Nxuiiber of acres X Population 

20. (Number of acres)2 X Population 

21. Date of sale X Population 

22. (Date of sale)^ X Population 
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APPENDIX A: CONTINUED 

Variables 

23. Population X Water front footage 

24. Population X Stability of water level 

25. Population X Access from tract to reservoir 

26. Popxilation X Distance to toxm 

27. Population X (Distance to toxm)^ 

28. Population X Percentage oak cover 

29. Population X Percentage mesquite cover 

30. Population X Percentage brush cover 

31. Distance to toxm X Access to tract 
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APPENDIX C: INDEPENDENT VARIABLES HAVING A CORRELATION OF ,9 OR ABOVE 
I'JITH EACH OTHER, 

Variables Correlation 

No., acres X (No, acres) 

No, acres X (No, acres X Population) 

Date X Dow-Jones Industrial Average 

Date X (Date)^ 

Dow-Jones Industrial Average X (Date)'' 

Population X (Population X Stability of water level) 

Popxilation X (Population X Access to reservoir) 

Water front footage X (Population X Water front footage) 

Distance to tox-m X (Distance to toxm) 

Distance to tox-m X (Distance to toxrin X Access to tract) 

Percentage brush cover X (Population X Percentage 
brush cover) 

(No. acres)^ X (No. acres X Population) 

(No. acres)^ X (No. acres^ X Population) 

(Distance to town)^ X (Population X Distance to town^) 

(No. acres X Population) X (No. acres^ X Population) 

(Date X Population) X (Date^ X Population) 

(Population X Access to reservoir) X (Population X 
Stability of water level) 

(Population X Distance to town) X (Population X Distance 

to toxm^) 

.93996115 

.90168933 

.97426991 

.95536155 

.92307816 

.97545769 

.99259317 

.95885802 

.95055582 

.96744131 

.95425439 

.90569783 

.93795272 

.92134213 

.95085460 

.95697865 

.96970244 

.94090419 




