
 
 

Tax Behavior of 
 Non-Industrial Private Forest (NIPF) Landowners of United States 

 
 

By: 
 

Rajendra Kumar Chaini 
Department of Forestry and Natural Resources 

Purdue University 
West Lafayette, Indiana 

 
Dr. William L. Hoover 

Department of Forestry and Natural Resources 
Purdue University 

West Lafayette, Indiana 
 
 

Acknowledgement 
 
We are thankful to Dr. Shorna Broussard, Dr. Timothy Cason, Dr. John Lee, Amy Ross-Davis 
and Kenli Schaaf of Purdue University for providing guidance and support at different stages of 
the research. We also acknowledge the financial support provided by IFAFS for this project.   
 

 
 

Abstract 
 
Federal and state governments provide financial incentives through tax policies to the non-
industrial private forest (NIPF) landowners to achieve the goal of sustaining private forestlands. 
Taxes are considered as a major factor affecting the land use and land management decisions of 
forestland owners. This research identifies to what extent taxes affect decisions of different types 
of forestland owners so that suitable tax structures that encourage forest landowners in sustaining 
their forestlands can be identified. The research used physical evidence and results of a mail 
survey to capture the tax awareness of the landowners in general and to classify the landowners 
into different behavioral groups. Experimental economics methodology was then used to test 
economic theory like capital gains lock-in effect and effectiveness of property tax programs.   
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1. Introduction  
 

About fifty eight percent forests in United States are Non-Industrial Private Forests 
(NIPFs) owned by more than ten million land owners (Birch 1996). In addition to being the 
principal source of timber supply, these forests provide habitat to endangered wildlife species 
and recreation and other amenities to their owners as well as to the society. Empirical studies 
have suggested that owners of these forests have several management objectives of which 
timber, wildlife, recreation, aesthetics are among the most important category in addition to 
being an important investment opportunity. Many land owners are retired and therefore look at 
their forestlands as an asset to pass to their heirs (Sampson and DeCoster 1997). The central 
hardwood region that spans over 18 states and comprises about 340 million acres is the principal 
source of valuable hardwood species in the United States. Most of the forest land in this region 
are primarily owned by private forest landowners and are the primary source for timber and non-
timber forest products. For example, 87% of combined harvests of hardwood in Indiana, 
Missouri and Tennessee came from NIPF lands (USDA Forest Service 1999). But factors like 
urbanization, other land-use changes, and habitat fragmentation adversely affect the 
sustainability of these private forest lands. As most of the productive forests in this region are 
NIPF lands, the environmental quality of this region critically depends on the management 
decision of the landowners.  

 
Empirical studies have suggested that tax policies affect land use decision such as 

reforestation, harvesting and land use (Amacher 1999, Chang 1996, Jacobson2001). Federal and 
many state governments have several tax incentive programs for forest landowners to encourage 
sustainable management of their forests. But provisions of tax policies are either less effective 
than expected or are detrimental to sustain the private forest lands. Forest landowners very often 
consider tax policies as inadequate and burdensome for taking effective management decisions. 
Therefore there is a need to investigate whether these policies are adequate to address the current 
problem of sustaining forest management on private lands. This paper reviews the tax policies 
that affect NIPF lands and identifies the impact of tax policies on the decision behaviour of the 
private forest landowners.  
  

The study is part of an interdisciplinary research project of three land grant universities 
such as Purdue University, University of Tennessee, Knoxville, and University of Missouri, 
Columbia. The project is designed to provide socioeconomic and environmental information to 
support natural resource management decision addressing several target areas including 
collaborative planning and policy, human dimensions, natural resource values, forest taxes, 
landscape fragmentation, agro-forestry, and best management practices. The project’s overall 
objective is to develop a decision model incorporating biological, economic and social 
dimensions that provides decision makers with quantitative and visual projections of the 
outcomes and impacts of natural resource management decisions over a temporal and spatial 
scale.  

The objective of this paper is to identify the impact of the existing tax policy on the 
decision making process of forest landowners in order to determine appropriate tax structure that 
will encourage landowners to sustain their forestlands. Theories on tax consequences are 
considered and studied for various types of forest taxes and landowners. Empirical studies are 
then compared and the impact of tax policies affecting the decision behavior of private forest 



landowners is identified. Finally suggestions are made for further research in identifying the 
tipping points where taxes affect the decisions of the different typology of landowners. To 
achieve these objectives, existing federal, state, and local tax policies that affect private forest 
landowners were first reviewed and then the level of landowners’ awareness of various tax 
policies were ascertained from the results of a mail survey. Then the influence of taxes and tax 
incentive programs on the management and land use decisions of NIPF landowners was 
identified using experimental economics methodology. Several research questions are addressed 
in this paper such as; do federal, state, and local tax policies actually affect land use decision of 
NIPF landowners? How do property tax incentive programs actually affect landowners’ 
decisions? Does capital gains tax lock-in long lived assets like NIPF lands? Also, does tax 
impact on forest land vary with owners’ objectives and stages in lifecycle? Scopes for further 
research has also been discussed at the end of this paper.  

 
Further sections of this paper are organised as follows. The second chapter presents 

various tax policies that affect the decision behavior of private forest landowners. The third 
section presents the results of mail surveys conducted in the states of Indiana and Missouri 
describing various methodologies used for the analysis. The fourth section describes the 
classification of the landowners into behavior typologies and the differences in the behavior of 
landowner types using results of the mail surveys. In the fifth section, results of two pilot 
laboratory experiments have been presented where   experimental economics methodology was 
used to test the impact of different levels of tax savings and penalty provisions of property tax 
incentive programs and to test the lock-in effect of capital gains tax.  
 
 
2. Taxes that affect NIPF landowners 
 

Non-Industrial Private Forest landowners are subject to three types of taxes; an annual 
property tax on the assessed value of the land, federal income tax and capital gains tax; feredal 
estate and gift tax and state inheritance tax on intergenerational transfers.  
 
Property tax on private forestland 
 
Property taxes are annual recurring costs to forest landowners. They are an important source of 
revenue collected by the counties and distributed among the local units of government such as 
townships, school districts etc. (Jacobson 2001). Individual states promulgate their own property 
tax programs resulting in a variety of structures that range from ad valorem to modified 
assessment based on productivity or current use values to yield taxes and exemption (Chang 
1996).  
 In case of ad valorem property tax, the fair market value or the highest and best use value 
of the properties are considered. This is a common type of property tax where valuation of 
property generally includes the value of the standing timber. But most states exclude value of the 
timber and in many cases a modified ad valorem tax is used based on a reduced fair market 
value. The common complain against this type of property tax is its distortionary nature due to 
inclusion of the values of standing timber i.e. the unrealized revenue is assessed every year for 
tax purpose resulting in multiple taxing of timber growth (Klemperer 1996). Though this type of 
tax is easier to administer, it does not improve forest management practices.  



 
 In United States a wide variety of current use property tax systems are currently in use by 
different states. Tax programs such as Site Value Tax, Productivity Tax, and Modified 
Assessment Tax can be grouped as current use property tax (Hibbard et al 2003). These 
programs are based on the current use value of the property and not the highest and best use. 
Current use property taxes on forestland are either based on annual growth of the forest or on a 
gross or net mean annual income of the land as a function of average annual growth. Site value 
tax excludes the value of timber on the land. It is based on the productivity potential of the land. 
Often it is base on the fair market value of the bare land. Many states assess additive taxes such 
as yield tax and severance tax coupled with site value taxes (Hibbard et al 2003). Income 
capitalization valuation, commonly referred as current use valuation, takes into consideration the 
site characteristics such as soil and cover type and the stumpage values.  
 
 In addition to property tax benefits for forestlands embedded in the current use taxes, 
many states have special voluntary property tax incentive programs for forest and other types of 
open lands in order to reduce the likelihood of these lands falling to development. The structure 
and provisions of these programs vary widely from state to state. In general, to be able to avail 
the tax savings, there is an eligibility requirement for the landowners such as cover type, 
minimum acreage, a commitment from the owners to follow certain guidelines. In addition, there 
is a penalty provision usually a roll back tax if the owners want to withdraw from the program. 
Summery of three property tax incentive programs within the study area has been furnished in 
table 1.  
 
 
State                              Indiana                              Tennessee                           Missouri    
 
Program              Classified Forest                        Greenbelt                      Forest Cropland 
 
Eligibility                    10 acres                                  15 acres                             20 acres 
 
Assessed Value          $ 1 / acre                                 Use value                      $ 3($1*)/acre 
Penalty                       tax savings                           tax savings                      all tax savings  
                                    10 years                                   3 years                          with interest 
 
* For properties enrolled before the year 1974 
                            
                      Table1. Property Tax Incentive Programs of three Midwest States  
 
 
Federal Income and Capital Gain Tax 
 

Timber harvests are subject to ordinary or capital gains tax under the Federal Revenue 
Code (IRC). Also, forestlands can be treated as long term capital assets and be subjected to 
capital gains tax. Although capital gains tax rate is considerably lower than the ordinary income 
tax rate, the rate is still quite high in view of the long term investment and the lower rate of 



return from the investment (JEC 1997). Other provisions like lack of rapid amortization of 
establishment costs also discourage long term investment in forestlands.  
  

Capital gain is the increase in the value of an asset which can be applicable to almost all 
kinds of assets such as corporate stocks, real estate, homes and land. Under the IRC, capital 
assets are those not held for sale in the ordinary conduct of business or for use in a trade or 
business. Capital gains are recognized only when realised by sale or other disposal. Gains on 
assets held for less than one year are short term gains taxed as ordinary income. Whereas, gains 
on assets held for more than one year are long term gains and are subject to a preferential tax rate 
usually lower than the ordinary income tax rate. The current capital gains tax rate is 15% and 5% 
for the higher income and lower income brackets respectively. Preferential tax treatment has 
made the capital gains tax a subject of controversial debate over many decades. Advocates of 
reduced capital gains tax rates argue that some assets appreciate rapidly in nominal terms due to 
inflation with no commensurate adjustment of the basis, thus increases the real tax burden 
considerably. Such arguments stress economic efficiency and suggest that a higher capital gains 
tax restricts investment in long term assets and thereby reduces economic growth. Opponents of 
lower capital gains tax rates  however argue in terms of equity suggesting that capital gains is no 
different than ordinary income and any preferential treatment favors only the wealthy who fall in 
the higher bracket of income tax rates. Though it has been predicted that reduction in the tax 
rates will unlock a considerable sum of unrealized capital gain to be available for further 
investment, there is no substantial evidence for such positive result (Meade 1990).  
 
The Lock-in Effect 
 

The controversy over capital gains tax is primarily focused on its ‘lock-in effect’. 
Because investors holding appreciated assets can defer taxes until the assets are disposed off, 
they tend to be locked-into these assets. Sometimes asset holders may prefer to pass the asset 
onto their heirs to avoid payment of taxes completely as the gains will automatically added on to 
the basis ob the inheritor of the asset. It is commonly believed by both proponents and opponents 
of capital gains tax that the lock-in effect is the primary reason for lower tax collections at higher 
tax rates. The lock-in effect is defined as the disincentive to dispose of an appreciated asset in a 
manner that will generate capital gains taxes on accrued but unrealized appreciation (Landsman 
and Shacklford 1995).  

 
Numerous studies have established the lock-in effect of capital gains tax focusing on the 

impact of different tax rates at various levels of the basis of the assets, and wealth and age of the 
asset holders. In the absence of taxes investors will choose and hold assets that yield the highest 
risk-adjusted return (Abeyesekera and Rosenbloom 2002). But in the presence of taxes, investors 
will try to postpone reallocation until the differential return offsets the capital gains tax imposed 
at the time of disposal of the assets. Meade(1990) also pointed out that the lock-in effect is 
believed to retard investment in new risky ventures as it induces the investors to postpone sales 
of appreciated assets till the rate of return on the new ventures do not offset the capital gains tax. 
Wealthier and aged stockholders are more likely to be locked-in to their stock portfolio because 
of a low basis and may also prefer to pass the assets on to their next generation to avoid payment 
of taxes altogether (Woo 1981, Yitzhaki 1979). Lock-in effect also has considerable effect on the 
development timing of land. Such effect forces asset holders to sell their land just before the 



development and therefore the development time is distorted because any asset holder with a low 
basis is likely be subjected to a sizable capital gains tax liability at the time of disposal which 
forces investors to remain locked-in with the current asset. 
 
Estate Tax 
 

Estate tax is another federal tax which often put substantial economic burdens on owners 
of private forest estates or their heirs making it necessary to sell all or a portion of the estate to 
developers or harvest all or part of their forest regardless of sustainable forest management 
principle (Karpinnen 1998). It can be as high as 49% for estates that are worth more than $1.5 
million. Timber sales due to tax burden are generally not optimal in terms of economic or 
ecological point of view for the forestlands. The problem is becoming more acute as by 1994 
owners of more than 90 million acres of private forestlands are over 65 years of age (Sampson & 
DeCoster 1997).  
 
Theories on the effect of taxes on forestland owners’ management behavior 
 

Traditionally, forest policies were targeted to promote timber harvesting activities of 
private forest owners. But during last few decades, more and more emphasis has been given to 
forest policies targeted to promote conservation practices. Earlier studies to find alternatives to 
the Faustmann (1849) model on forest taxation assumed that private forest landowners value 
only harvest revenue and not amenity services. But recent studies suggest that land owners also 
manage their forests for other amenity services beside timber revenue. Amenity values prolong 
the rotation age of a forest as these values increase with the age of the forests (Hartman 1976).  
Koskela and Ollikainen (1997, 1997a ,2000, 2001) have proposed that under Faustmann model 
harvest taxes like yield tax increase the rotation age where as site value tax and productivity 
taxes do not have any effect on the rotation age. On the other hand, in the Hartman model where 
amenity values are considered in the objective function of the landowner, the rotation age 
depends on the change in the amenity value with age. If the amenity value increases with time, 
then the rotation age is longer than that is prescribed by Faustmann model. It is preferable from a 
policy stand point to use a neutral tax system which does not affect incentives to use land at the 
margin than it is to rely on distortionary taxes (Klemperer, 1996).   
 
 Decisions on private forests based on the Faustmann model have a major drawback as 
they consider an infinite time horizon where as private forest owners have a limited life 
(Tahvonen 1999). Based on the theory of rational choice, Tahvonen suggested an in situ model 
to explain that forest owners’ instantaneous utility is a function of their consumption and the age 
of the forest. A rational forest owner increases his consumption level and additional unit of 
consumption becomes less and less important over time. This shows that timber becomes less 
and less important to the owner who is willing to increase the in situ utility of the forest leading 
to an infinite rotation. The model explains the role of wealth on the decision behavior of the 
forest owners and suggests that tax incentives are not required to sustain the forests of higher 
income group because the in situ utility of these forest landowners is already too high as 
compared to owners of lower income group.  
 



 Most developed countries have some kind of bequest tax that imposes a heavy cost to 
landowners who consider a bequest (Amacher et al 1998). Using a two period model, Amacher 
et al have suggested that productivity and capital gains taxes can reduce harvesting only in the 
presence of bequest taxes. On the other hand, bequest taxes reduce long run bequests that results 
in less forest capital available to the society in long run. They have also pointed towards 
conflicting effect of various taxes on the decision of landowners and on the success of tax 
policies. In this paper we have tried to identify the impact of individual taxes on the landowners 
using experimental economics methodology that allows observation of impact of one tax 
structure controlling all other influencing factors.  
 
Empirical studies on tax behavior of NIPF landowners.  
 

Empirical studies have suggested that NIPF landowners’ non-timber value are substantial 
and even exceed timber value (Kurtz & Lewis 1981, Karpinnen 1998, Brockett & Gebhard 
1999). But most of these studies focused on capturing the attitude and behavior of private forest 
landowners employing survey methodology. Kurtz and Lewis provided a decision framework 
suggesting that landowners arrive at a management decision by linking their motivation and 
objectives to their socio-economic and resource characteristics. They further suggested that 
based on their motivation and objectives landowners can be classified in to five owner types; 
Timber Agriculturalist, Timber Conservationist, Forest Environmentalist, Range Pragmatist and 
Common Dispositions. They further suggested that in order to address the needs and 
requirements of different landowner groups, distinct programs should be developed to address 
the needs and requirement of different landowner groups. Karpinnen (1998) too used a mail 
survey to study the structural changes and regional differences in private forestry of Finland. 
Based on objectives of forest ownership, he classified the landowners into four owner groups 
such as Multi-objective owners, Recreationists, Self-employed owners and Investors.  

 
A variety of results have been reported by studies in different states of United States 

regarding the success of the property tax incentive programs.  From a study on the NIPF 
landowners of Pennsylvania it has been reported that tax incentive programs help landowners to 
retain ownership of their forestlands. Removal of such programs would adversely affect the 
sustainability of private forestlands (Jacobson 2001) .On the other hand, it has been reported that 
some tax incentive programs extend benefits to landowners who do not require such programs to 
sustain their forestland (Brockett, Gottfried & Evans 1998). Most of these studies are based on 
surveys asking attitudinal questions. Very little literature was found reporting studies of revealed 
behavior. It is essential to know why some landowners manage their forestlands only for amenity 
values in spite of high holding costs and why others who realize considerable financial gains 
decide to part with a portion or all of their forestland. The marginal conditions behind such 
behavior have to be revealed to sustain private forestlands under threat. In this paper we have 
tried to test the effectiveness of property tax incentive programs with changes to their provisions. 
We further tried to classify the landowners in to decision type and suggested identifying tax 
behavior of each type using experimental economics.  
 
 
Experimental economics on Tax Policy Research 

 



This paper reports how experimental economics can be used to explore further in the 
study of tax behavior of forest landowners. Experimental economics methodology has a great 
potential for studying individual behavior (Smith 1988, 1989, Davis & Holt 1994). Experimental 
economics can also help testing capital gains lock-in effect as well as in comparing alternate tax 
structures (Davis & Swenson 1988, Meade 1990). Many market experiments have studied impact 
of capital gains tax on the bubble and crash phenomenon (Lei, Noussair & Plott 2002). 
Economic theories predict that people behave rationally to maximize their economic gains. But 
in reality people do behave irrationally too and deviate from the optimal economic decisions. 
Experimental economics helps in identifying the factors causing such deviation. Experimental 
economics can also help evaluate qualitative aspects of competing tax systems under controlled 
laboratory conditions (Davis & Swenson 1988). 
 
3. Results from the Mail Surveys 
 
Tax Awareness of Private Forest Landowners 

 
Tax awareness of NIPF landowners was assessed through three mail surveys conducted 

in the states of Indiana, Missouri and Tennessee. Three watersheds were selected one each in 
these three states as the study area of the project. In each state, fifteen random sample blocks of 
nine square miles each (3 × 3 miles) were selected by stratified random sampling on the basis of 
criteria such as land use pattern, percentage of forest cover, ecological distribution, 
fragmentation, level of development etc. This paper presents results from mail surveys for the 
states of Indiana and Missouri. Quantitative and qualitative data on characteristics of landowners 
and their forestlands were collected and analysed systematically.  

 
Transactional evidence on current land uses for all properties within the selected sample 

blocks was collected from property cards and aerial photographs. Physical data of the area and 
composition of the forestland on each property were collected and analyzed. Following that in 
each state, a mail survey was sent out to all land owners with more than 1 acre of forest within 
the sample blocks. The survey was primarily focused on human dimension target area with 
attitude and behavioral questions for the landowners but also had questions on landowners’ 
awareness of taxes and use of tax incentive programs. The response rate to the survey was 55% 
in Missouri and 51% in Indiana. A summary of land and landowner characteristics as reported in 
the mail surveys have been furnished in Table 2.    
 

Both the average area of land and average area of woodland in the state of Missouri was 
found to be higher than that of Indiana. In Missouri the average land size and wood land size are 
180 acres and 67 acres respectively where as for Indiana it is 131 acres and 31 acres respectively.  
In Missouri, two extreme outliers (15000 acres and 80000 acres) were not considered for the 
analysis as they raise the average values by more than 250%. Similar to average land area, the 
average age of the landowners in Missouri is also higher by eight year than that of Indiana. Most 
of the private forest lands owned in these two states are purchased as it is seen that eighty three 
percent of landowners in Indiana and seventy nine percent Missouri have purchased their land. 

 



                                                                                        
                                                                                            Indiana                  Missouri 
 
Average area of land owned in the study area                     131 ac                       180* ac 
Average area of woodland owned                                         31 ac                         67 ac           
Mode of acquiring majority of the land   
       Purchase                                                                         83%                           79% 
       Inherited                                                                         16%                           15%   
       Gift                                                                                  1%                             3%    
       Others                                                                              0%                             3%     
Average age  of landowners                                                 51 yrs                         59 yrs 

 
*Excluding two extreme outliers (15,400 and 80,000 ac.). Otherwise 463ac 
 

 
                         Table2. Land and landowner characteristics 
  

Indiana 
 
 
 
 
 
 
 
 
 

 
 

Missouri 
 

 
 
 
 
 
 
 
 
 
 
 
 

             Figure1. Tax awareness of landowners on Itemized Deduction of Expenses 
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Comparative charts on landowners’ perception about impact of various tax policies are 
presented in Figure 1. As responded by landowners of both the states, property tax has the 
highest impact on the landowners than other taxes such as federal income tax and estate tax. 
Estate tax has the least impact as hardly 16% of landowners in Indiana and 15% in Missouri 
inherited their land and out of those only 10% in Indiana and 3 % in Missouri paid estate tax for 
inheriting their property. But estate tax may pose a threat to the forestlands in these two states 
within next few decades, sooner in Missouri than in Indiana as the average age of the landowners 
is 59 years and 51 years for the two states respectively. Landowners of both the states responded 
that federal income tax has a low effect on the decision of landowners. About 24 % in Indiana 
and 21% in Missouri responded positively that they consider federal income tax influence their 
land use management decision. The reason for such low effect may be due to lack of awareness 
about various tax deduction opportunities provided in the income tax policy. Among all kinds of 
tax deduction provisions of the income tax, landowners have knowledge and therefore used the 
property tax deduction most. About 75 % of land owners in both the states reported that they are 
aware of the itemised deduction of the property tax and 64% of them in each state have taken 
advantage of the benefit. But hardly 38% and 25% of the landowners in both the states are aware 
of the itemised deduction of the management expenses and reforestation tax credits respectively. 
Only 19% landowners of both the states have actually taken advantage of the itemized deduction 
of the management expenses. On the other hand, land owners in these two states have rarely 
taken the benefit of reforestation tax credit as only 3% of the landowners responded positively.   
 
Classification of the Landowners 

 
 In this paper we have made an attempt to classify the landowners of Indiana and Missouri 
in to behavior types based on the motivation behind owning their forestland. Three broad 
categories of landowner objectives for holding their forestlands are identified from the literature. 
They are consumption, conservation and preservation objectives. Production of timber and other 
forest products, hunting, fishing and recreation are considered as consumption objectives. 
Aesthetic, emotional and environmental objectives are grouped as conservation objectives. 
Where as bequest motives like passing the land to their heir and holding the land as part of their 
heritage together with long term investment are considered as preservation objectives. Scores 
from mail survey response to motivational question was considered in the analysis for 
classification of landowners of Indiana and Missouri. Landowners were asked to assess the 
importance of fifteen different ownership objectives as to why they own their forestland. They 
were asked to rank the objectives on a five point scale (1= not important, 2 = of little importance, 
3 = somewhat important, 4 = Important, 5 = Very Important). These scores are then use for 
classification of landowners in to Consumptionists, Conservationists or Preservationists.  

 
Because of the very large number of objectives used in the mail survey and we required a 

few broad category of objectives for our analysis, a principal component analysis was used to 
condense the original variables it to two or three objectives that could be interpreted and further 
used to classify the landowners in to behavioral classes. The Rotated Component Matrix for 
Indiana and Missouri are furnished in Table 3 and Table 5 respectively. For Indiana initially four 
factors with Eigen value more than one loaded in the analysis but the composition of original 
variables within each factor could not assign distinct broad objectives to each factor. Therefore 
we extracted three factors intentionally with Varimax rotation in order to assign each factor with 



a distinct objective depending on the loading of the original variables. Factor 1 had loadings of 
most of the conservation objectives, factor 2 had consumption objectives and factor 3 had 
preservation objectives. The three factors explained 55% of variation with a carmine theta of 
0.84. But in case of Missouri, the data could not load three distinct factors with Eigen value more 
than 1. Therefore, we extracted only two factors that explained about 56% of variation with 
carmine theta value of 0.92. Original variables of both consumption objectives and conservation 
objectives were loaded in factor 1 and variables of preservation objectives loaded in factor 2. 
This shows that landowners in Missouri do not distinguish much between consumption and 
conservation objectives while deciding the motivation behind their owning the forestland.   
 
 Using the principal component scores as new variables, K-means cluster analysis was 
then used to classify the landowners into behavior types based on the cluster centers of the factor 
scores (See Table 4 and 6). Indiana, landowners could be grouped in to three clusters each of 
which was centered at a distinct factor variable and therefore could be identified with a distinct 
objective as their motivation. Based on their cluster membership, in Indiana there are 32% of 
land owners can be grouped as conservationists, 41% as consumptionists and 27% as 
preservationists.  Similarly two clusters of landowners were identified in Missouri each centered 
at one of the two factor variable. From their cluster memberships, 34% of landowners in 
Missouri could be identified as Conservationists and 66% of them as Preservationists. Though 
factor variable 1 for Missouri had both conservation and consumption objectives, the group can 
be called conservationist because these variables had higher mean scores compared to the 
consumption variables as seen from a descriptive statistical analysis.   

 
Responses of these different types of landowners to tax awareness questions were 

compared and presented in Table7. For Missouri, preservationists had distinctly high mean score 
than Conservationists in the awareness of both property tax as well as federal income tax. But in 
case of Indiana, there is a mixed response. Distribution of missing values may also be a reason 
for such result which will be looked in to during further analysis. However, it is clear from such 
result that survey methodology has limitations in analysis of landowners’ decision behavior. 
Experimental economics methodology may be more helpful in analysing the decision behavior of 
each landowner type under each tax policy.  
 

 
 
 
 
 
 
 
 
 
 
 
 



Indiana 
 

 
Table 3 

 

 
Table 4 

 
  

Final Cluster Centers

.69572 .14071 -1.02906

-.51976 .84425 -.64027

-.75827 .38043 .32933

REGR factor score
1 for analysis 1
REGR factor score
2 for analysis 1
REGR factor score
3 for analysis 1

1 2 3
Cluster

Rotated Component Matrixa

  .878

  .899

.703   

 .554 .286

 .717  

.427 .587  

.733   

.637   
 .749  

.639   

 .587  

.607 .396  

.759   

.620   

To pass on to my
children or other heirs
As part of my family
heritage
To enjoy scenery
As a long-term financial
investment
To collect firewood
To pick nuts, berries,
mushrooms, etc
To supply food and
habitat for wildlife
For privacy
For timber production
To have trees
surrounding my primary
or vacation home
For hunting and fishing
For recreation other than
hunting and fishing
To learn from nature
To protect the
watershed/provide clean
water

1 2 3
Component

Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization.

Rotation converged in 5 iterations.a. 



Missouri 
 

 
Table 5 

 

 
Table 6 

Final Cluster Centers

.65453 -.34175

-.85711 .44752

REGR factor score
1 for analysis 1
REGR factor score
2 for analysis 1

1 2
Cluster

Rotated Component Matrixa

 .838

.255 .757

.399 .607

.549 .421

.768  

.777  

.579 .404

.543 .379

.688 .273

.677  

.738  

.726  

.597  

.685 .417

.663 .341

To pass on to my
children or other heirs
As part of my family
heritage
To enjoy scenery
As a long-term financial
investment
To collect firewood
To pick nuts, berries,
mushrooms, etc
To supply food and
habitat for wildlife
For privacy
For timber production
To have trees
surrounding my primary
or vacation home
For hunting and fishing
For recreation other than
hunting and fishing
Because the land can't
be farmed
To learn from nature
To protect the
watershed/provide clean
water

1 2
Component

Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization.

Rotation converged in 3 iterations.a. 



  
 
                                                 Property Tax                                  Federal Tax 
 
Indiana                                       Mean (1 to 3 & 9)                            Mean ( 1, 2 &9)   
                                                 
I. Conservationists                             1.82                                             1.89                     
II. Consumptionists                            1.57                                             1.77           
III. Preservationists                            1.73                                             1.71           
 
Missouri  
I. Conservationists                             2.04                                            2.38                            
II. Preservationists                             2.26                                             2.75                   
 

  
                            Table7. Tax awareness of each type of landowner 
 
4. Results of Laboratory Experiments on tax policy research  
 

In this research experimental economics was used to identify how various provisions of 
property tax incentive programs influence the decision of hypothetical landowners in a 
laboratory setting. Experimental economics helped in identifying the changes in the decision 
with alternate tax structures and compare effectiveness of various levels of tax incentives and 
associated penalty provisions. It also helped in establishing the lock-in effect of capital gains tax 
on long lived assets like forestlands. Two pilot laboratory experiments were conducted in the 
Vernon Smith experimental economics laboratory at Purdue University with student subjects. 
The first experiment examined the impact of different levels of tax incentives and penalty 
provisions on student subjects of induced with three levels of reservation prices.  
 
Pilot Experiment 1:- Impact of property tax programs 
 

This pilot experiment was designed to study how provisions of a hypothetical property 
tax incentive program influence the land use decision of subjects to identify the most effective 
tax structure. The experiment considered individual decision making of the student subjects who 
were economics and forestry graduate students of Purdue University. A hypothetical property tax 
incentive program called Green Forest was considered for the experiment. On enrolment with 
the program subjects could enjoy reduced property tax rates but there was a penalty provision for 
withdrawal from the program. The amount of tax savings and penalty provisions were considered 
as treatment variables and therefore varied in different sessions. An experimental franc was used 
as the currency for the experiment. Nine subjects acted as hypothetical landowners each 
randomly assigned with one of three predetermined reservation prices. Reservation price for an 
asset is the sum of the use value of the asset and the reservation premium of the asset owners. All 
landowners had the same use value but different reservation premiums thus making their 
reservation price different. The use value per acre was considered at 700 francs, but three levels 
of reservation premium were considered resulting in three levels of reservation prices such as 
900 francs, 1100 francs and 1300 francs.  



There were eight periods in the experiment to simulate decision over a period of forty 
years, each period considered decision of five years. All subjects were eligible for enrolment in 
to the tax incentive program. Each period the market price per acre for the best alternate use was 
given to the subjects and the subjects had the option to either sale their land or hold on to it till 
the next period. The market price started with 800 francs and increase at an average 10% during 
each subsequent period. A property tax of 100 francs was assessed per acre each period and 
deducted from the endowment of the subjects if they decided to hold their land for that period. 
Subjects had an option of paying a reduced tax by enrolling in to the Green Forest program at 
any period during a session. But once they decide to change their land use after enrolment, they 
had to withdraw from the program by paying a penalty as decided for the session. The 
experiment was over for the subjects who decided to change their land use and their earnings 
were calculated as the sum of their balance endowment after deductions for taxes and penalties 
and the sale price. The experiment considered individual decision making by the subjects and 
their decisions were strictly private and confidential. At the beginning of each session, subjects 
were endowed with an eligible forest land and a cash endowment of 800 francs and were asked 
to make land use decision during each of the eight periods and record their decisions in the 
provided record sheets. Each period they had to give two decisions; first whether to continue 
enrolment in the program and second, whether they want to change their land use by selling the 
land at the market price given for that period.   
 
 There were three sessions in this experiment, each with a different treatment. Two levels 
of tax savings and two levels of penalty provisions were used as treatments during the sessions as 
follows:  
                                                 Tax Savings                                              Penalty  
Session I                                         50%                              Tax savings of previous 2 periods  
Session II                                       100%                            Tax savings of previous 2 periods 
Session III                                     100%                             Tax savings of previous 4 periods 
 

Observations of session I and II were compared to see the impact of an increase in tax 
savings and results of sessions II and III were compared to identify the impact of increase in the 
penalty provision. A between subject comparison was made for each treatment to see the 
differences in decisions by subjects with different reservation prices. For the analysis, average 
endowment of all subjects within a particular reservation price was calculated for each period 
and compared with the optimal land use path for each treatment. Optimum path for the subjects 
for the two choices such as continuing enrollment with the program till end of the session 
(legend W/GF) and change the land use at any of the eight periods (legend W/GF/CHANGED) 
have been furnished along with the observed paths (Result) under each treatment in figures 3 to 8 
to see the impact of tax on subjects’ decisions. The option of not enrolling in the program was 
ignored as all the subjects preferred to enroll into the program at the beginning of each session. 
Comparisons between treatments have been done for each reservation price to see the impact on 
each type of subject and difference of impact between the types of subjects.  

 
 
 
 
 



Results: Reservation Price 900 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                   
 
 

Figure 3 
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Results: Reservation Price 1100 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 6 
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Results: Reservation Price 1300 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

Figure 8 
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Figure 3 gives a comparative result of treatment I and II for subjects with reservation 

price 900 francs. It can be seen from the optimal path under treatment I (W/GF) if subjects 
continued with the program, their endowment would be 400 francs at the end of the session. But 
they could increase their endowment by changing the land use from the third period onwards as 
can be seen from the optimal path for land use change (W/GF/CHANGED). But it was observed 
that subjects continued with the program (Result) till period seven and most of them changed the 
land use only during the last period to liquidate their assets. Under treatment II with 100% tax 
savings subjects could maintain their endowment of 800 francs till end of the session if they 
continue their enrolment in the program. The increased tax savings raised their optimal path for 
changing land use higher after period three so that subjects could earn more amounts if they 
decided to change their land use. But because tax savings has increased the reservation price, 
landowners could change their land use only after fourth period. It was observed that subjects 
continued with the program beyond the fourth period but started changing land use one period 
earlier than treatment I i.e. subjects started changing land use after 6th period under treatment II 
as against 7t period under treatment I.  

 
Optimal paths and the actual observation for treatment III has been presented for 

reservation price 900 along with results of treatment II in Figure 4. It can be seen that increase in 
penalty provision from tax savings of two periods to four periods further raised the reservation 
price of subjects thus delaying profitable change of land use to period sixth onward. Such rise in 
reservation price also affected the decision of the subjects as a result of which some landowners 
held on to their assets till end of the session.  

 
Similar decisions were also observed for subjects with reservation price 1100 and 1300 

francs. Optimal paths and observed paths for these subjects under each treatment are presented in 
Figures 5 to 8. As subjects had higher reservation prices, the optimal time for changing their land 
use under treatment I was as such delayed by two periods for reservation price 1100 and four 
periods for reservation price 1300 under treatment I. With increase in the tax savings under 
treatment II, the optimal time for change is further delayed by one and two periods for the two 
reservation prices respectively. Subjects continued with the program till the optimal time for 
change though they would have as such continued till that time without the program. They tried 
to change their land use as soon as they passed the optimal time. But under treatment III, with an 
increased penalty subjects tried to hold their assets longer. Subjects with reservation price 1300 
continued with the program till end of the experiment though in any case they would have held 
their assets till the end of the session as the optimal path for change in land use never crossed the 
optimal path for holding on to the assets.  

 
Summary of the Preliminary Results 

 
As discussed above, it is observed that subjects with lower reservation price are more 

likely to continue with tax incentive programs when the tax saving and penalty are low. Subjects 
with higher reservation price take advantage of the tax savings though they do not require the tax 
incentive to hold on to their land. Further, an increase in tax savings with a low penalty provision 
is not sufficient for the success of tax incentive programs. Stronger penalty provision together 
with increased tax savings prolongs enrollment with the program for all type of landowners.  



Pilot Experiment 2: Testing capital Gains lock-in effect with long lived assets 
 

The second pilot experiment was conducted to test the lock-in effect of capital gains tax 
on long lived assets such as forestlands. A hypothetical asset market was considered where assets 
were traded in a double auction market institution using the z-Tree computer software. The 
experiment was conducted with student subjects using an experimental currency called franc. 
Eight subjects participated as traders in this market experiment which was run for ten periods. At 
the beginning of the experiment, an instruction regarding the trading rules was read loudly and 
then subjects were asked to trade between them. Each subject was given an initial endowment of 
10000 franc and 10 assets to start the experiment. Each period was run for about 2 minutes and at 
the end of each period the cash and asset balance of each trader were carried over to the next 
period. The cash endowments were deliberately made high to induce buying power in traders and 
to eliminate any constraint in trading due to shortage of working capital. The assets had a life 
span of ten periods and generated a stochastic dividend at the end of each period which was same 
for all traders. Subjects were informed about the stochastic nature of their dividends before the 
start of the experiment but the actual dividends were announced at the end of each period after 
the trading took place. At the end of each period, traders earned dividends (or holding cost) for 
each asset they held. Each unit earned an expected dividend of (-10) every period resulting in an 
increasing fundamental value for the asset which can be seen in table 8.  
 
Period 0 1 2 3 4 5 6 7 8 9 10 

Fundamental Value 300 310 320 330 340 350 360 370 380 390 400 

  
Table 8 

 
 There were two sessions in this experiment each with one treatment. The first session was 
without any capital gains tax and the second one was with 50% tax on the capital gains realized 
by the subjects by selling their assets. To make the tax calculation simple, difference in the 
endowment at the end and at the beginning of a period was considered as the capital gains (or 
loss) for that period and only positive gains were taxed at a rate of 50%.  
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Chart 8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Chart 9 
 
 

 Change in trade volume was considered as the measure of the impact of the 
capital gains tax. Figure 9 shows the fundamental value and the observed price path of the 
experiment. It can be seen that there is no bubble in this experiment. There fore it can be inferred 
that any significant change in trade volume observed in the second session was due to the effect 
of capital gains tax. Figure 10 presents the volume of trade in each period during the two 
sessions. It is clear that though trading started during the second session at a higher level, it 
dropped significantly each period after period 4 below the level of the first session. The 
significant drop is more evident in Figure 11 which gives the difference in the trade volume i.e. 
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the volume of trade in first period minus volume in the second period. Because the fundamental 
value of the assets rises every period, capital gains amount per asset will be higher in the later 
periods. Therefore realizing the fact that they will have to pay a significant amount of their gain 
towards tax, subjects started holding on to their assets after the initial few periods resulting in a 
decline in the trade volume. In other words, subjects were locked-in to their assets to avoid 
payment of capital gains tax. Therefore it is evident from this experiment that capital gains tax 
has a lock-in effect on long lived assets. Lock-in effect is stronger with the increase in the capital 
gains. This shows that owners of assets with a lower basis are more likely to be locked-in to their 
assets. Though the experiment provided some positive evidence of the lock-in effect, it should 
only be used as a guide for further research. A series of sessions will be conducted further to 
make the experiment robust and to get more insights on the lock-in effect.  
 
 
5. Discussion and Conclusion  
 
This paper reported part of an ongoing research on the impact of various tax policies on the 
decision behavior of NIPF landowners. As observed from responses to mail surveys, both in 
Indiana and Missouri property tax has the most impact on NIPF landowners among all kinds of 
taxes. Apart from deduction of property tax,  land owners sparingly use other federal income tax 
deduction provisions. Estate tax has the least impact on the current generation of land owners as 
most of the lands were purchased. But it may impact most in future if elimination of the tax is 
not extended by Congress. This is because most of the land owners have either passed or near 
their retiring age and therefore most of the lands are likely to change ownership within next few 
decades. It is evident from laboratory experiments that capital gains tax may have lock-in effect 
on NIPF lands like most long-lived assets. It is also evident that experimental economic 
methodology can be used for identifying the decision behavior of landowners in a controlled 
environment. From results of laboratory experiments it is clear that a higher tax savings to 
landowners is not sufficient for the success of property tax incentive programs. Stronger penalty 
provision together with increased tax savings prolongs enrollment with the program for all types 
of landowners. This research will be further extended to compare the decision behavior of 
different landowner types such as Consumptionists, conservationists, and preservationists as 
identified in this paper. Experiments will be conducted with sub sample of landowners under 
each type in each of the three states and impact of tax policies on their decisions will be 
identified. Experiments will also be conducted to test the bequest motive of different types of 
NIPF landowners. A comparative study between the three states will help in identifying effective 
tax policies for NIPF landowners of the Midwest Unites States.  
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