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Do property tax benefits for forest landowners work? A review of 
effectiveness at retaining and promoting active management of 
private forests 

Gregory E. Frey 
U.S. Department of Agriculture, Forest Service, Southern Research Station, P.O. Box 12254, Research Triangle Park, NC 27709, USA   

H I G H L I G H T S  

• Past research explored effectiveness of preferential forest property tax programs. 
• Moderate evidence of a weak impact on retaining forestland. 
• Little evidence of any impact on increasing active forest management. 
• Conserving forestland and increasing management may require different policies. 
• Past research has potential biases.  
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A B S T R A C T   

Over the past several decades, concern about loss of forest-based ecosystem services has caused all fifty states to 
adopt programs to lower property taxes on enrolled private forestland. Although there has been a moderate 
amount of research on the effectiveness of these preferential forest property tax programs (PFPTPs), most studies 
only assess individual states, explore perceptions without an empirical basis, or present seemingly contradictory 
findings. This manuscript presents a systematic review of literature to determine the strength of evidence sup-
porting PFPTPs’ effectiveness at retaining and also promoting active management of private forests. There is 
moderate evidence that PFPTPs reduce forest land-use change, parcelization, or sales, although the effect 
apparently is relatively weak. There is very little evidence that PFPTPs encourage more active forest manage-
ment. To design a PFPTP that does more to retain forests, studies indicate that a PFPTP may need fewer re-
quirements and rules, whereas to encourage active management a PFPTP may need more. Thus, greater clarity of 
policy goals will help determine which approach is merited.   

1. Introduction 

Forests provide numerous beneficial ecosystem services for society, 
including regulation of air and water quality, provision of timber and 
non-timber products, sequestration and storage of carbon, and provision 
of habitat for wildlife (Millennium Ecosystem Assessment, 2005). Since 
most forests in the United States are privately-owned (Oswalt et al., 
2019; Sass et al., 2020), losses of private forests to other, more profit-
able, land uses can markedly impact the level of these ecosystem ser-
vices. Beyond this, within private forests that continue to exist, an 
overall lack of active management and investment limits benefits such as 
timber, carbon sequestration, etc. (Adams et al., 1982; Malmsheimer 
et al., 2008). Thus, U.S. institutions have dedicated substantial research, 

resources, and policy debate to the twin tasks of retaining private forests 
and incentivizing active management (Best, 2002; Straka, 2011). 

In the United States, direct public payments to incentivize private 
landowners to provide forest-based ecosystem services have declined by 
almost 25 % in real terms over the last decade (Frey et al., 2021), and 
despite the emergence of ecosystem service markets, existing payment 
mechanisms do not fully compensate most landowners for the societal 
benefits the forests they own provide. Thus, a major method to incen-
tivize and indirectly compensate forest landowners has emerged 
through federal and state tax law. In particular, all fifty states offer 
reduced property taxes to forestlands that enroll in a preferential forest 
property tax program (PFPTP) (Kilgore et al., 2018a, b). While laws and 
regulations often do not clearly state the specific objectives of these 
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PFPTPs, stated justifications frequently include the promotion of various 
ecosystem services such as provision of timber, maintenance of scenic 
values, habitat for fish and wildlife, and recreation (Kilgore et al., 
2018a). 

A moderate amount of literature has emerged assessing the effec-
tiveness of PFPTPs in retaining forestlands and incentivizing active 
forest management the U.S.; however, these studies often address single 
states, utilize disparate methodologies, and sometimes present seem-
ingly contradictory results. Understanding the implications of this body 
of work is elusive. I reviewed and synthesized this past work to generate 
lessons to aid future research and policy development. 

1.1. Objectives 

The objectives of this research involved understanding how prefer-
ential forest property tax programs (PFPTPs) impact private forest land 
and landowners. Specifically, I hoped to address the following research 
questions, based on existing, peer-reviewed, scientific literature:  

(1) Does enrollment in a PFPTP make retention of private forest 
parcels in the United States more likely (effectiveness at the 
extensive margin)?  

(2) Does enrollment in a PFPTP make private forest landowners in 
the United States more likely to undertake more active forest 
management activities than they would otherwise (effectiveness 
at the intensive margin)? 

I define “retention” of private forestland in Objective 1 broadly as 
forestland continuing as forest land use under the same ownership. This 
implies the avoidance of conversion (e.g., development), sale, and par-
celization. In reality all three of these processes are distinct, and one 
does not necessarily lead to another. However, researchers and policy- 
makers generally view parcelization and sale to be highly linked to 
each other and to be frequent precursors of conversion, which increase 
the likelihood of forest loss (see, e.g., Gobster and Rickenbach, 2004; 
Kilgore, 2014; Ko and He, 2011; Mundell et al., 2010; Stone and Tyrrell, 
2012). 

I define “active forest management” in Objective 2 as any activity 
conducted in the forest to modify forest structure or ecology, or to 
facilitate such modification, including planting or cutting trees, me-
chanical or chemical control of plants or animals, prescribed fire, 
infrastructure development, etc. 

2. Background 

2.1. Private forest owners in the United States 

Since government-owned lands, including land held in trust (e.g., for 
tribes) do not pay property taxes, privately-owned forests are the rele-
vant focus of this inquiry. Private forest ownerships constitute 58 % of 
forestland in the United States, although the distribution is not even, 
with private ownership covering 81 % of eastern but only 30 % of 
western U.S. forests (Oswalt et al., 2019). Among private categories, 
families own approximately 65 %, corporations 25 %, timber investment 
management organizations (TIMOs) and real estate investment trusts 
(REITs) 8 %, and other groups (such as conservation organizations, as-
sociations, and private land owned by tribes) 2 % (Sass et al. 2020). 

Family forest owners (in the past, this term has overlapped signifi-
cantly with “non-industrial private forest” (NIPF) owners) are the largest 
single forest landowning group in the U.S., and a particularly hetero-
geneous one, so the literature dedicates significant attention to them. A 
broad overview of family forest issues and research is beyond the scope 
here, but some key reviews and summaries of the family forest literature 
include Aguilar and Kelly (2019), Floress et al. (2019), Mayer (2019), 
and Straka (2011). Family forest owners vary widely in area owned, 
reasons for owning, activities pursued on their land, as well as concerns 

and motivations for the future (Butler et al., 2021a; Finley and Kittredge, 
2006). In general, however, concern about taxes, participation in a 
PFPTP, more active management, and harvest of timber are positively 
correlated with larger land area owned (Butler et al., 2021b). Still, for 
most family forest owners, financial issues are simply-one among many 
motivations and concerns (Koontz, 2001). 

2.2. Voluntary financial incentive programs for forest owners 

Because family forests and other private ownerships in the U.S. are 
responsible for generating such a large portion of the nation’s ecosystem 
services, governmental and non-governmental organizations have 
developed a large number of voluntary financial incentive programs to 
move them towards retaining those lands and more actively managing 
them. These generally can be grouped into two types: direct payments 
and tax incentives. Direct payments to private forest landowners have 
averaged about $3.3 billion (2015 dollars) per year (Frey et al., 2021) 
and include public government programs (such as “cost-sharing” pro-
grams that pay a portion of the cost of conducting some activity), 
compliance transactions (such as credits or offsets bought and sold 
through a market created by a law or regulation), and voluntary mar-
kets. Tax incentives include income tax incentives and property tax in-
centives, the latter of which is the focus of this inquiry. Although the 
magnitude of income tax incentives is unknown, Kilgore et al. (2018a) 
estimated that PFPTPs lower participants’ cumulative property taxes 
owed by $1.6 billion (2014 dollars) in 2014, to landholdings totaling 85 
million ha. This area of land participating in PFPTPs is multiple orders of 
magnitude larger than that participating in direct government payments 
(Frey et al., 2021). 

Participation in voluntary financial incentive programs for forest 
owners is generally low nationwide (Aguilar and Kelly, 2019), although 
there are important differences by region and state (Frey et al., 2019). In 
general, one of the strongest correlates of participation in these pro-
grams is level of knowledge or awareness of the program itself, although 
this might be a case of at least partial reverse causation (participation in 
a program leads one to be more aware of it) (Aguilar and Kelly, 2019; 
Floress et al., 2019; Frey et al., 2019). Education and age also are 
landowner characteristics frequently linked to participation (Floress 
et al., 2019; Frey et al., 2019). However, land parcel and program 
characteristics may be more important drivers of enrollment (Frey et al., 
2019). 

2.3. Forest property tax history and research 

Taxation has historically been a topic of great interest, passion, and 
at times controversy within the forestry community, and between the 
forestry community and other sectors of society in the United States. 
Historically, property tax applied to both the value of the land itself, as 
well as the value of the standing timber on it (Colligan, 2000; Shaw, 
1907). Proponents of forest management believed the taxation of 
standing timber as real property to be a disincentive to owning and 
investing in forests, because of the long investment period in timber, 
haphazard appraisal rules, and the fact that agricultural crops were not 
taxed (Fairchild, 1908). Evidence of this disincentive included obser-
vations of destructive timber cutting, lack of replanting, underinvest-
ment, eroded watersheds, and land forfeiture (Fairchild, 1908; Shaw, 
1908). 

Researchers explored theoretically numerous forms of forest taxa-
tion, work which continues to the present, seeking tax systems in which 
forests would pay their fair share but not be unfairly disincentivized, as 
well as not encourage changes away from sound management (e.g., 
Amacher, 1997; Chang, 1982, 2018a; Koskela and Ollikainen, 2001). 
Spawned by the work of Fairchild (1935), a consensus emerged in the 
first half of the 20th century that annual taxation of bare land would be 
neutral in the sense that it would not change the optimal management 
for the land, and annual taxation of timber would be replaced with a 
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yield or severance tax, applied when timber was cut. Despite relatively 
slow adoption of site value plus severance/yield tax by state legislatures 
(Haines, 1995; Williams, 1961), this view of the optimal taxation regime 
for forests remained common among foresters and forest landowners 
through at least the 1980s (Bare, 1990). 

At the same time, the reality on the ground was already shifting 
(Colligan, 2000). The mass production of automobiles and post-war 
movement to suburban and exurban communities put new develop-
ment pressure on forests. While previous generations of foresters feared 
denuded, barren landscapes and eroded soils (Fairchild, 1908), the new 
reality was subdivisions, strip malls, and parking lots. While previous 
generations believed annual taxation of timber disincentivized forest-
land because it imposed annual costs without annual income (Fairchild, 
1935), the new reality was that taxation of land at the “highest and best” 
fair market value imposed strong financial disincentives on owning 
forestlands, when that “highest and best” use was for urban develop-
ment (Colligan, 2000; Koontz, 2001; Sampson and DeCoster, 2000). At 
the same time, the growing environmental movement also highlighted 
how human society depended on ecosystem services (Millennium 
Ecosystem Assessment, 2005). 

Taxes in general reduce financial returns to forestry significantly, 
and property taxes can be the highest single tax (Cushing and Newman, 
2018). Forest landowners and their advocates have suggested that high 
bills might force them to sell or parcelize (Butler et al., 2010; Olson, 
1979; Stone and Tyrrell, 2012). Threatened by the potential loss of 
forest-based ecosystem services (Kernan, 1999), all fifty states eventu-
ally created PFPTPs to lower property taxes for forests (Kilgore et al., 
2018a). All these laws provide some form of justification based on 
provision of ecosystem services, most common of which is timber pro-
vision (Kilgore et al., 2018a). 

Currently, PFPTPs take various forms, which scholars classify as 
either exemptions, flat taxes, or modified taxes, the latter of which can 
be based on a modified rate or modified assessment (Hickman, 1989; 
Kilgore et al., 2018b). The most common of these at present is the 
modified assessment approach, in particular the “current use valuation” 
method (Kilgore et al., 2018b). Indeed, modified tax programs have 
increased over time to include 43 states in 2014, up from 35 in 1977 
whereas exemption and flat tax programs combined for only 13 states in 
2014 (Jacobson and McDill, 2003; Kilgore et al., 2018b). At the same 
time, the number of states with a yield or severance tax has apparently 
decreased from a high of 30 or more states (Hibbard et al., 2003) to 
about 20 or fewer (Greaves, 2009; Timber Tax, n.d.). Thus, it can be said 
that the new emerging consensus form of forest property taxation in 
practice, in response to the threat of development, is to tax forestland at 
low assessed values, usually based on the value of land for timber pro-
duction and not the “highest and best” fair market value, and exempt 
timber from property taxation. This emerging consensus perhaps lacks 
the rigorous theoretical support that was present in the previous 
consensus. Further, the methods, rules, and valuation approaches 
employed are highly variable (Colligan, 2000; Kilgore et al., 2018b; Li, 
2019). 

3. Methods 

3.1. Systematic review 

This research used the approach as described by the Preferred 
Reporting Items for Systematic Reviews and meta-Analyses (PRISMA) 
Statement (Liberati et al., 2009; Moher et al., 2009), where applicable. 
The PRISMA Statement essentially is a list of items to include when 
reporting a systematic review. It was originally written with medical 
science in mind, so some items do not apply, but most of its principles 
and approaches are broadly applicable. The original protocol for this 
research was described in Study Plan SRS-4804-2-12 which can be ob-
tained from the author. 

Rephrasing the research questions stated in the Objective section 

above in the language of systematic reviews (Moher et al., 2009), the 
participants, interventions, comparators, and outcomes (PICOs) are:  

• Participants – private tax parcels with forest land use, or the owners 
of such parcels  

• Interventions – enrollment in a PFPTP  
• Comparators – non-enrollment in a PFPTP  
• Outcomes – twofold: (1) intervention group on average has a higher 

percentage that remains in forest land use, is not sold, or not par-
celized than comparator group; and (2) intervention group on 
average has more active forest management than comparator group. 

Importantly, this study focuses on changes in behavior at the indi-
vidual landowner level caused by enrollment in a PFPTP. It does not 
comprehensively review at the related and important question of what 
factors cause landowners to enroll. 

3.2. Literature search 

In November 2021, I performed searches in the databases Google 
Scholar and Web of Science (core collection). I used search terms to 
identify literature focusing on property taxes as they relate to forests or 
timber. Table 1 presents the search terms used in each database. I aimed 
to include literature exploring the research questions described in the 
Objectives section, to understand the PICOs described above. To be 
considered relevant for this systematic review, a manuscript must be 
about the PICOs described, within the U.S., from 1990 to present. The 
start year was somewhat arbitrary, but approximately aligns with the 
time period by which most states had established current-use value 
taxation or similar programs for forests (Eckhoff et al., 2007; England, 
2002; Fortney and Arano, 2010; Newman et al., 2000). I included 
research published in refereed, scientific journals, as well as scientific 
theses and dissertations, proceedings papers, and technical reports when 
they reported results that were not otherwise published in refereed 
journals. I preliminarily reviewed titles in each of the search results to 
eliminate those that were clearly not relevant. I combined the search 
lists and removed duplicates. Within the relevant manuscripts, during 
the full-text assessments described below, I iteratively identified cited 
references that seemed to provide relevant information and added these 
records to my list. From these sources, I conducted two types of syn-
theses: qualitative and quantitative. 

3.3. Quantitative synthesis 

To be included in the quantitative synthesis, a study had to present 
some way of testing a hypothesis in an applied context, relevant to the 
research questions and PICOs. These included simulations, capital 
budgeting, and numerical models (hereafter “models”); stated prefer-
ence, perception, or intention studies (hereafter “perception studies”); 
and observational or empirical studies (hereafter “empirical studies”). I 
included strictly theoretical formulations in the qualitative synthesis, 
but not the quantitative. Within the quantitative assessment, I placed 

Table 1 
Search terms used in the systematic review.  

Search Database Search terms # of results a 

1 Google scholar intitle:forest intitle:taxation “property” 178 
2 Google scholar intitle:forest intitle:tax “property” 212 
3 Google scholar intitle:timber intitle:taxation 

“property” 
43 

4 Google scholar intitle:timber intitle:tax “property” 64 
5 Web of science forest* “property tax*” 115 
6 Web of science timber “property tax*” 22  

Other sources  34  

a Total number of results with no time-period restriction, prior to any 
screening or removal of duplicates. 
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more emphasis on the results of empirical research, as these are less 
dependent on the researchers’ modeling assumptions or respondents’ 
biases, and generally are considered to be the principal avenue by which 
the hypotheses formulated based on models or perception studies can be 
confirmed or rejected. 

For research question/outcome 1, I identified and recorded research 
findings related to comparing land-use conversion, sale, or parcelization 
between enrolled and non-enrolled lands. For research question/ 
outcome 2, I identified and recorded findings related to increased 
number, frequency, intensity, or overall conduct of forest management 
activities, between enrolled and non-enrolled lands. To merit inclusion 
in the quantitative synthesis, these findings had to be concrete results of 
the study in question, not the authors’ discussion or speculation. For 
both questions, these findings took many different forms, and some 
interpretation was necessary. In addition, I recorded information about 
data sources, model type, and unit of analysis. 

I conducted two types of vote-count methods on the combined results 
from outcomes described above. First, I used the “conventional” vote- 
counting procedure following Light and Smith (1971), as described in 
Bushman and Wang (2009). I determined if the research finding in each 
study was statistically significant at a 0.05 alpha-level (p-value < 0.05). 
If not, I noted the finding as not significant. If so, I noted the sign of the 
effect. In some cases, statistical significance was not a relevant measure 
– for example in studies using deterministic numerical models. In these 
cases, I relied on the authors’ discussion of the results and my own 
judgment to determine if the magnitude of the impact was substantial 
enough to merit inclusion as a positive or negative effect; otherwise, I 
noted as “no substantial change.” When a study tested the hypothesis in 
multiple ways, I counted each individual finding separately. Then, I 
counted the number of findings in each category (positive, negative, not 
significant), with the category containing the most findings being the 
“winner” (Light and Smith, 1971). This method has the benefit of 
simplicity and family forest researchers have used it previously (e.g., 
Floress et al., 2019). However, other scholars have criticized it because 
the power of the procedure is very small and is asymptotically zero when 
the statistical power of individual studies is small (i.e., when effect sizes 
and sample sizes of individual studies are small) (Bushman and Wang, 
2009; Hedges and Olkin, 1980). 

Second, I conducted a vote count with “sign test,” which partially 
addresses the critique of the conventional method (Bushman and Wang, 
2009). I utilized the sign of the result in each study, regardless of 
whether it was statistically significant, thereby bypassing the impact of 
statistical power. If the independent variable has no effect on the 
dependent, one expects a positive sign about 50 % of the time. I used a 
simple binomial table to determine if the number of positive results is 
more than would be expected in that case, at a 0.05 significance level 
(Bushman and Wang, 2009). I conducted the sign test on two sets of 
studies – all studies in the quantitative synthesis, and only those clas-
sified as empirical. 

Bushman and Wang (2009) propose several other tests related to 
vote counting, and various other forms of quantitative synthesis can be 
conducted based on measurements of effect sizes. Unfortunately, the 
studies in this sample were too heterogeneous (as described above) to 
have comparable effect measurements. Therefore, I was limited to the 
two quantitative vote count approaches described above: conventional 
and sign test. 

3.4. Qualitative synthesis 

Because study designs, locations, and the details related to PFPTPs 
and participation varied substantially, the value of the quantitative 
synthesis is somewhat limited. Therefore, I also qualitatively described 
studies, results, and key implications, paying particular attention to 
consistencies and inconsistencies between studies. To be included in this 
qualitative synthesis, a study had to present some novel idea, theory, or 
evidence, relevant to answering or explaining one or more of the 

research questions, i.e., understanding the effect of the intervention on 
the outcomes. This qualitative synthesis helps provide greater nuance 
and understanding of the issues and impacts. This qualitative synthesis 
results in a narrative, which I incorporated into both the Results and 
Discussion sections. 

Given the diversity of data and model types used, it was impossible to 
combine quantitatively the results in any way to create a meta-measure 
of magnitude of the effects, as discussed above. Where possible, I 
qualitatively assessed the magnitude as none, weak, moderate, strong, 
or inconclusive. Generally, I based this on the responses of the various 
survey or focus group respondents, or in the case of empirical mea-
surement of the effect, on the authors’ presentation of the results or their 
discussion. In some cases, the authors used terms with precise defini-
tions (e.g., “elasticity” - the percentage change in outcome induced by a 
one percent change in intervention); where possible I translated these 
into weak, moderate, or strong (e.g., “inelastic” or an elasticity less than 
one I interpreted as weak). 

3.5. Assessing risk of bias in individual studies 

For each study, I assessed the relative potential for various types of 
bias. Systematic reviews of literature on health interventions frequently 
assess risk of bias using scales, checklists, or individual components 
(Higgins and Altman, 2008; Liberati et al., 2009; Moher et al., 2009); 
however, the specific tools available in the literature to my knowledge 
are generally focused on clinical trial research, with narrow bias criteria 
and specific indicators relevant for that type of work. The literature on 
PFPTPs, on the other hand, while much more limited in number, has a 
much wider array of methodologies. I found no previous relevant risk-of- 
bias assessment frameworks in the literature. Given the wide range of 
approaches, it was necessary for me to create a framework that would 
include a wide range of possible biases. 

After a preliminary assessment of all the literature from the search 
above, I identified six broad classes of potential bias within individual 
studies (Table 2). Many of these were linked to the type of methodo-
logical approach taken. For example, projections of future outcomes are 
inherently uncertain. However, steps can be taken to mitigate the impact 
of that uncertainty on the work. Therefore, I created a rubric with a 
three-point scale for each risk-of-bias class: low (1), medium (2), and 
high (3). Low represents little likelihood of that class of bias in that 
methodological approach. Medium represents modest potential for that 
class of bias in that type of research, or strong potential but steps taken 
to mitigate the bias. High represents strong potential for bias and few or 
no steps taken to mitigate bias. 

Because particular biases may have greater or smaller negative 
impact than others, depending on specifics, I determined it was not 
appropriate to sum the scores across classes, or otherwise create a single 
“bias risk score.” The risk assessment, therefore, remains categorical and 
qualitative in nature. 

3.6. Limitations 

Systematic literature reviews are inherently limited by the search 
protocols used. In particular, the databases and search terms may omit 
certain manuscripts. Also, the preliminary review of results may inad-
vertently eliminate certain studies that seem unrelated at first, but 
provide valuable results. I mitigated the limitations of the databases by 
utilizing two databases (Google Scholar and Web of Science) that have a 
different group of manuscripts and search methods. Because Google 
Scholar searches manuscript full texts, unrestricted searches for terms 
such as “forest tax” produce many results of limited or no relevance. 
Therefore, I chose to restrict searches for certain terms in Google Scholar 
to titles only. Web of Science searches titles and abstracts only, and a 
more restricted set of high-quality sources (i.e., refereed scientific 
literature). I further mitigated any gaps that might come from databases, 
search terms, or inadvertent exclusions by iteratively assessing the 
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manuscripts and adding to the list of records any literature cited that 
seemed to provide valuable material. 

4. Results 

4.1. Results of literature search 

Fig. 1 presents the number of records reviewed and documents 
included in this systematic review. In sum, out of 432 records screened, I 
selected 76 for the qualitative synthesis. Of these, 32 contain findings 
relevant to the quantitative analysis, of which 23 are relevant to 
retaining forestland (extensive margin) and 17 to active forest man-
agement (intensive margin) (eight have findings relevant to both 
questions). 

4.2. Effectiveness of preferential forest property tax programs at retaining 
forestland (extensive margin) 

I reviewed studies providing evidence as to whether the intervention 
of enrollment in a PFPTP is effective in the outcome of retaining 
forestland. Twenty-three manuscripts meet the criteria for inclusion in 
the quantitative analysis (Table 3) of which five are models, twelve are 
perception studies, and eight are empirical studies (two of the manu-
scripts present findings of two different types). Four perception manu-
scripts report results by region of one single large research study and are 
thus included as a single study here; similarly, two other manuscripts 
report results of a single study. Three of the empirical studies provide 
two different statistical tests on different metrics. Taken together, there 
are five model findings, eight perception findings, and eleven empirical 
findings, or 24 findings in total. 

For the conventional vote count including substantial or statistical 
significance, twelve indicate a positive relationship, two a negative 
relationship, and ten no significant relationship. Among only empirical 
studies, five indicate a positive relationship, two negative, and four no 
significant relationship. For the sign test, 21 of 24 findings overall are 
positive; a result that large or higher would occur with probability 
0.0001 if positive and negative results were equally likely. Looking only 
at the empirical studies, nine of eleven are positive, with a probability of 
0.0322. In both cases I rejected the null hypothesis that positive and 
negative results are equally likely. Together, these vote-count meta- 
analyses suggest a positive relationship between PFPTPs and private 
forest land retention. 

The five models are unanimous in their findings that lower taxes for 
forestland would be expected to increase the forest land area. This is 
consistent with standard economic theory (Anderson, 1993), and most 
likely therefore one of the core underlying assumptions of those models, 
that lowering taxes will increase relative profits to forestry and land-
owners will select the most profitable use of land. 

Perception studies paint a more nuanced picture. These studies 
report perceptions of both state tax administrators and landowners. 
Although no studies report a perception that PFPTPs could decrease 
forest land area, only six of ten studies report a perception that PFPTPs 
assist in retaining forest land area that would otherwise be converted, 
sold, or parcelized. Qualitatively, authors report that administrators and 
landowners generally view the effectiveness as moderate at best (Butler 
et al., 2012; Greene et al., 2010; Jacobson et al., 2009a, 2009b; Kilgore 
et al., 2007; Ma et al., 2014). 

Empirical studies mostly show a positive link between PFPTPs and 
forest land area. It is worth noting that the most appropriate level of 
analysis for these studies is the parcel or plot level, which is the level of 
the participant and intervention, at which a land retention decision 
would be made. Other studies report observations at the township, 
county, or state level. Of the three studies conducted at the parcel or plot 
level, all show a significant positive but weak effect. In addition to the 
empirical studies in the quantitative analysis (Table 3), two other studies 
report observational findings that are suggestive of no significant effect, Ta
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but not conducted in a manner consistent with reporting a correlation 
between a treatment (enrollment in a PFPTP) and an outcome (land-use 
conversion, sale, or parcelization). Karlwolfgang (1998) finds that 
abandoned lands and lands in a PFPTP had different population means, 
suggesting enrolled lands are different from abandoned lands in ways 
other than just enrollment. Ma et al. (2014) finds no discernible differ-
ences in outcomes between states grouped by PFPTP characteristics and 
perceptions. These results slightly lessen the confidence in the outcome 
of the quantitative synthesis finding a positive link between PFPTP 
enrollment and retention of forestland, but overall, there is still 
moderately strong evidence of the link. 

Every study reviewed in the quantitative synthesis has some risk of 
bias in at least one category (Table 3). Generally speaking, models 
project potential future outcomes based on a set of researcher assump-
tions and uncertain future conditions. Perception studies rely on sam-
pling people’s views, which may not match reality. These two categories 
are important for constructing theories and hypotheses, which must be 
tested empirically before they can be accepted or rejected. Empirical 
studies attempt to measure these real-life correlations, but are subject to 
other biases (i.e., correlation is not causation). Control for confounding 
(or endogenous) variables is an important measure before beginning to 
make inferences about causation. In my review, I identified only two 
empirical studies that take steps to control for confounding variables 
(although each had other potential biases): Bagdon and Kilgore (2013) 
and Poudyal and Hodges (2009). Notably, both show a significant pos-
itive, but weak, effect of PFPTPs on forest land retention. 

Enrolled land may not be distributed randomly (Locke and Rissman, 
2012), which could be correlated with forest land retention probability, 
as well. Some scholars propose a non-linear effect of the degree of ur-
banization, distance from urban center, or population on likelihood of 
enrollment, suggesting possible conflicting incentives (Frey et al., 2019; 
Hickman and Crowther, 1991). This could be explained by the fact that 
there is little incentive to enroll forestland in highly rural areas because 
taxes are already low, and there is strong disincentive to enroll forest-
land in highly urban areas because the value of land in other uses is so 
high. Therefore, land in areas with moderate development pressure may 
be the most likely to enroll (Frey et al., 2019). In order to assess the 
actual impact of PFPTPs on forest land retention, researchers should 
control for these effects, which is frequently not done because of its 
difficulty. 

With regards to relative effectiveness among PFPTPs nationwide, 
those with stricter standards/restrictions (e.g., construction on property 
not allowed) or more requirements (e.g., forest management plan 
required) to enroll or stay in the program are linked to lower enrollment 
(Frey et al., 2019; Stevens et al., 2002; Williams et al., 2004), and more 
forest loss/fragmentation (Ma et al., 2014). One study finds that larger 
tax reduction leads to higher enrollment (Stevens et al., 2002), whereas 
others find that the magnitude of tax reduction not linked to enrollment 
(Dennis and Sendak, 1992; Frey et al., 2019). Theoretically, the basis for 
imposing the tax (site value or flat tax versus net forest productivity tax) 
can incentivize different land-use choices (Chang, 2018b), but this has 
not been tested empirically. 

Fig. 1. Flow of documents included in the systematic review.  
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Table 3 
Literature assessing impact of preferential forest property taxation on forest land area, by category of study, including five “models” (simulations, capital budgeting, 
and numerical models), twelve “perception” (stated preference, perception, or intention) studies, and eight “empirical” (empirical or observational) studies.  

Study State 
b 

Data 
srce c 

Methd 
d 

Unit 
anal. e 

Effect 
sign f 

Signf. 
g 

Qual. 
mag. h 

Potential risk of bias i Description/Notes         

1 2 3 4 5 6  

Simulations, capital budgeting, and numerical models 
Cho et al. (2017) TN, 

KY 
NLCD LU Plot + Sub Weak 3 2 1 1 1 2 Waiving property taxes increases the 

share of forestland. 
Brockett et al. (2003) TN Tax CB Parcel + Sub Weak 3 3 1 1 1 2 Depending on reservation prices, property 

tax program might fully protect 4 % of 
parcels from development. 

Daigneault et al. (2020) Nat’l FIA PE Plot + Sub Mod. 3 2 1 1 1 2 Shifting from current use to fair market 
valuation reduces area by 3.4 % (5 million 
hectares). 

D’Amato et al. (2010) MA Trans CB Parcel + NSub Weak 3 3 1 1 1 2 Current use value tax program can make 
timber management profitable, but 
enrollment is low. 

Nepal et al. (2015) KY Soil CB Plot + Sub Strong 2 3 1 1 1 2 Eliminating property tax increases 
economically feasible area of biomass tree 
plantations eightfold.  

Stated preference, perception, or intention studies 
Butler et al. (2012) Nat’l S/F Likert State/ 

LO 
+ NSub Mod. 1 1 3 2 2 1 Tax policies, in and of themselves, usually 

are not causing forest owners to take 
unplanned actions. 

Brockett and Gebhard 
(1999); Brockett et al. 
(2003) a 

TN S BC LO + NS None 1 1 3 3 1 3 No difference in plans to change land use. 

Greene et al. (2010); 
Jacobson et al. 
(2009a, 2009b);  
Kilgore et al. (2007) a 

Nat’l S Likert State + Sub Mod. 1 1 1 2 3 1 Program administrators ranked 
effectiveness at preventing conversion 
and parcelization as moderate. 

Ma et al. (2014) Nat’l S Likert State + NSub Mod. 1 1 1 2 3 1 53 % state program administrators view 
property tax programs effective at 
protecting forest resources. 

Meier et al. (2019) Nat’l S BC LO – NS None 1 1 2 2 1 3 Enrollees indicate no greater likelihood of 
divesting land. 

Rushakoff (2021) OR S L LO + S Mod. 1 2 2 3 1 1 A hypothetical increase in tax of $5/acre/ 
yr increases stated probability of selling 
land by 7.5 % 

Williams et al. (2004) TN S Likert LO + NS Mod. 2 1 2 3 1 1 19 % of owners self-report that the 
program is a major factor in keeping their 
land forested, additional 15 % reported 
some influence. 

Stone and Tyrrell (2012) NY S Likert LO + Sub Strong 1 1 2 3 1 1 Burden of property taxes was the number 
one stated reason for actual/potential 
parcelization (37 %/60 %).  

Empirical or observational studies 
Bagdon and Kilgore 

(2013) 
MN Tax L Parcel + S Weak 1 3 1 1 1 2 Relatively few landowners enrolled in 

program that would lower taxes 
substantially, but places greater 
restrictions on development. 

Hickman and Crowther 
(1991) 

TX Tax Corr. Cnty - / + S / NS Inc. 1 3 1 1 3 3 Participation negatively correlated with 
urbanization level, but withdrawal not 
correlated. 

Kilgore (2014) MN Tax, 
Trans 

Corr. TS - / + S / NS Inc. 1 1 1 1 3 3 Negative relationship found between 
forestland sale activity and forest land 
property tax burden in some cases, not 
significant for other measures. 

Li and Izlar (2021) GA Tax, 
FIA 

TT, 
OLS 

Cnty 
groups 

+ NS None 1 1 1 1 3 3 Lack of change in temporal or spatial 
forest loss trends suggests no impact of 
program 

Meng and Zhang (2013) GA NRI, 
Tax 

L Plot/ 
Cnty 

+ S Weak 1 2 1 1 2 3 Lower taxes on forestland supports 
maintaining or converting other uses to 
forest, but the effect is inelastic. 

Polyakov and Zhang 
(2008) 

LA NRI, 
Tax 

L Plot/ 
Cnty 

+ S Weak 1 2 1 1 2 3 The probabilities of land-use transition or 
retention are relatively inelastic with 
respect to property taxes. 

Poudyal and Hodges 
(2009) 

TX Trans, 
CoA 

2SLS Cnty + S Weak 1 2 1 1 3 2 Property tax rates increased ownership 
fragmentation. However, the rate was 
relatively inelastic. 

Wagner et al. (2002) NY Tax BC TS + / + S / NS Inc. 1 3 1 1 2 3 Much of land enrolled in tax program is 
already in a restrictive land-use zone.  

a Multiple manuscripts report findings of a single study. 
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In summary, there is moderately strong evidence of a positive, but 
weak link between tax reductions for forestland and retention of forests. 
There is little evidence that increasing the amount of the tax reduction 
increases enrollment in a PFPTP, but moderate evidence that reducing 
requirements and restrictions does so. 

4.3. Effectiveness of preferential forest property tax programs at 
increasing active forest management (intensive margin) 

Seventeen manuscripts report evidence related to a link between 
enrollment in PFPTPs and increased active forest management (Table 4). 
Four report findings from models, eleven from perception studies, and 
four from empirical studies. Two manuscripts report results of a single 
study, but these include both perceptions and empirical observations. 
Four perception manuscripts report results by region of one single large 
research study and I thus include as a single study here. One of the 
perception studies and two of the empirical studies report findings 
related to multiple metrics. Taken together, there are four model find-
ings, eight perception findings, and six empirical findings, for eighteen 
total. 

The conventional vote count resulted in ten positive results, three 
negative, and five not significant. Among only empirical studies, there 
are two positive, one negative, and three not significant. For the sign test 
vote count, fifteen of eighteen are positive, a result that large or larger 
would be expected only with probability 0.0038 if positive and negative 
results were equally likely. Among only empirical studies, four of five 
are positive, which has a probably 0.1886. This latter result fails to reject 
the null hypothesis that negative and positive results are equally likely 
among empirical findings; similarly, the modal category of empirical 
findings on the conventional vote count was “not significant.” More 
empirical evidence is necessary to conclude with any certainty that 
PFPTPs increase active forest management. 

Two of the three empirical studies are based on survey data, and thus 
subject to recall biases of respondents, but since the surveys asked about 
concrete past activities, I included them in the empirical section. All 
three report insignificant, mixed, ambiguous, or inconclusive results on 
forest management intensity in general. For example, Rathke and 
Baughman (1996) notes that enrollees were more likely to conduct 
timber harvest and timber-stand improvement, but were no more likely 
to plant trees, compared to non-enrollees. Brockett et al. (2003) finds a 
negative relationship with timber harvest and no relationship with other 
activities. 

Numerous studies not included in the quantitative synthesis explore 
the theoretical impacts of various forms of tax on management of forests 
for timber production, or timber in combination with other ecosystem 
services (e.g., Alvarez and Koskela, 2007; Chang, 1996, 2018a; Costello 
et al., 1998; Englin and Klan, 1990; Gaffney, 2006; Gong and Susaeta, 
2020; Karlwolfgang, 1998; Koskela and Ollikainen, 1997, 2001; Olli-
kainen, 1990; Uusivuori and Kuuluvainen, 2008). The vast majority of 

these are aimed at deriving the impact of taxes on the “optimal rotation,” 
that is, the age at which forests should be harvested in order to maximize 
profits over the long run. One could view a shorter rotation as repre-
senting more intensive management, and a longer rotation representing 
less intensive management. The results of these theoretical studies can 
be contradictory depending on the model used and assumption made; 
however, the overarching message is that the basis for imposing the tax 
(e.g., flat tax, land value tax, site productivity tax, etc.) can have 
important consequences in terms of the intensity of management. In 
general, these papers do not directly explore the impact of a decrease in 
the overall amount of the property tax, which is likely to be the most 
important factor in PFPTPs. 

Requirements for enrollment/enrollees such as having and following 
a forest management plan are among the ways that PFPTPs aim to drive 
enrollees to more active management. Oswald and Orr (2012) finds that 
most management plans do comply with the spirit, if not the letter, of the 
PFPTP regulations, thus it is plausible that enrollees may carry out better 
management. Schram et al. (2021) finds a relatively high level of 
management among enrollees. However, these studies are limited by the 
possibility that people who choose to enroll may simply be more active 
managers to begin with. 

As in the previous section, all studies related to active forest man-
agement were subject to one or more source of bias (Table 4). Unlike 
that section, none of the empirical studies included adequate controls for 
confounding factors. 

In summary, there is limited evidence that PFPTPs cause landowners 
to adopt more active forest management practices. Based on the existing 
(limited) evidence, those PFPTPs that do have an effect seem likely to be 
those with requirements for planning and implementing practices, and 
with relatively robust checks and enforcement. 

5. Discussion and conclusions 

5.1. Design of effective forest property tax policies 

Overall, the general conclusion about modern PFPTPs that can be 
drawn from the empirical literature is one of relatively overall weak or 
inconclusive effectiveness at achieving their aims. This generally aligns 
with overall perceptions of the PFPTPs among program administrators 
and others (Hibbard et al., 2003; Jacobson and McDill, 2003; Kilgore 
et al., 2007). 

The obvious next question is, how could policy-makers make PFPTPs 
more effective? The answer is challenged by the fact that reviews of 
PFPTPs show that many have mixed goals and objectives, which may not 
be clearly stated (Newman et al., 2000). Further, sometimes tax in-
centives are utilized because they are the policy tool that can pass state 
legislatures, rather than any analysis that shows they are more suitable 
than other tools. Researchers have stated that tax programs with clear 
goals and demonstrated advantage of utilizing tax policy over other 

b States: Nat’l = National, GA = Georgia, KY = Kentucky, LA = Louisiana, MA = Massachusetts, MN = Minnesota, NY = New York, OR = Oregon, TN = Tennessee, 
TX = Texas. 

c Data source: CoA = USDA Census of Agriculture, Est. = author’s estimate, F = focus group, FIA = USDA Forest Inventory and Analysis, I = interviews, NLCD =
National Land Cover Database, NRI = Natural Resource Inventory, S = survey, Soil = soil survey, Tax = tax assessor data, Trans = real estate transactions. 

d Method: 2SLS = two-stage least squares regression, BC = bivariate comparison, CB = capital budgeting, Corr. = correlation statistic, Likert = Likert scale, LU =
land-use model based on logistic regression, L = logistic regression, OLS = ordinary least squares regression, PE = partial equilibrium, T = t-test, TT = time trends 
analysis. 

e Unit of analysis: LO = landowner, TS = township, Cnty = county. 
f Effect sign: += enrollment in program to lower property tax correlated with greater likelihood of forest retention (lower likelihood of land-use conversion, sale, or 

parcelization), - = enrollment in program to lower property tax correlated with lower likelihood of forest retention (greater likelihood of land-use conversion, sale, or 
parcelization). Effect sign is noted regardless of statistical significance. 

g Significance of effect: Sub/NSub = For models or other studies where statistical significance is not applicable or not reported, “Sub” represents a substantial effect, 
as interpreted by the study authors and/or the author of this manuscript (NSub = not substantial effect). S/NS = represent statistical significance (S) or no statistical 
significance (NS) at the 0.05 alpha-level. 

h Qualitative interpretation of the magnitude of the effect: magnitude qualitatively assessed as none, weak, moderate, strong, or inconclusive, as interpreted by the 
study authors and/or the author of this manuscript (see methods). 

i Potential risk of study bias: see methods and table 2 for definitions. 
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Table 4 
Literature assessing impact of preferential forest property taxation on forest management, by category of study, including four “models” (simulations, capital 
budgeting, and numerical models), ten “perception” (stated preference, perception, or intention) studies, and three “empirical” (empirical or observational) studies.  

Study State b Data 
srce c 

Methd 
d 

Unit 
anal. e 

Effect 
sign f 

Signf. 
g 

Qual. 
mag. h 

Potential risk of bias i Description/Notes         

1 2 3 4 5 6  

Simulations, capital budgeting, and numerical models 
Chang (2018b) N.A. Est. GF Stand – Sub Mod. 3 3 1 1 1 1 Unmodified tax has shorter rotation 

than no tax, but other tax forms have 
same rotation as no tax. 

Daniels (1995) TX  CB Stand + NSub None 3 3 1 1 1 1 Property tax incentives too low to 
induce changes except on the poorest 
sites. 

Daigneault et al. (2020) Nat’l FIA PE Plot + Sub Weak 3 2 1 1 1 2 Shifting from current use to fair 
market valuation reduces harvest by 
0.3 % and carbon by 17 %. 

Farrell (2012) N.A. Est. CB Stand + Sub Strong 3 3 1 1 1 1 Lower taxes for management regime 
can lead to favorable returns for 
either syruping or managing for 
timber.  

Stated preference, perception, or intention studies 
Brockett and Gebhard 

(1999); Brockett et al. 
(2003) a 

TN S BC / R LO + NS None 1 1 3 3 1 3 Participation not correlated with 
plans for future timber harvest. 

Galleguillos et al. (2018) WI I Cnt.A. LO + Sub Strong 1 1 3 3 1 2 Tax reduction program incentivizes 
forest grazing; potentially conversion 
to silvopasture. 

Jacobson (2001) PA S Likert LO + Sub Mod. 1 1 3 3 1 1 Some landowners (less than half) 
state tax programs will affect their 
management behavior 

Greene et al. (2010); 
Jacobson et al. (2009a, 
2009b); Kilgore et al. 
(2007) a 

Nat’l S Likert State + Sub Mod. 1 1 1 2 3 1 Program administrators ranked 
effectiveness at encouraging forest 
management as moderate 

Klosowski et al. (2001) MA F CA LO + S Weak 1 2 3 3 1 2 Increasing tax benefit from $0 to 
$2000 increase likelihood of adopting 
coordinated management from 0.6 to 
5.6 % 

Miller et al. (2014) MI, 
MN, 
WI 

F Cnt.A. LO + Sub Strong 1 1 3 3 1 1 Most landowners were interested in 
tax relief in exchange for forest 
carbon management 

Rushakoff (2021) OR S L LO - / + S / S Inc. 1 2 2 3 1 1 Landowners more likely to clearcut 
and replant, but less likely to manage 
for wildlife in response to tax increase  

Empirical or observational studies 
Brockett and Gebhard 

(1999); Brockett et al. 
(2003) a 

TN S BC / R LO + / - NS / S Inc. 1 1 3 3 1 3 Participation not correlated with 
silviculture activity; negatively 
correlated with past timber harvest. 

Rathke and Baughman 
(1996) 

MN S L LO +/+/+ S/S/ 
NS 

Mod. 1 1 3 3 1 3 Enrollees were more likely to conduct 
timber harvest and timber-stand 
improvement; no more likely to plant 
trees. 

Wagner et al. (2002) NY Tax BC Parcel/ 
TS 

+ NS None 1 3 1 1 2 3 Tax program requirements for 
management duplicated zoning 
restrictions.  

a Multiple manuscripts report findings of a single study. 
b States: Nat’l = National, MA = Massachusetts, MI = Michigan, MN = Minnesota, NY = New York, OR = Oregon, PA = Pennsylvania, TN = Tennessee, TX = Texas, 

WI = Wisconsin, N.A. = not applicable. 
c Data source: Est. = author’s estimate, F = focus group, FIA = USDA Forest Inventory and Analysis, I = interviews, S = survey, Tax = tax assessor data. 
d Method: BC = bivariate comparison, CA = conjoint analysis, CB = capital budgeting, Cnt.A. = content analysis, GF = generalized Faustmann, Likert = Likert scale, 

PE = partial equilibrium, L = logistic regression, R = unspecified regression. 
e Unit of analysis: LO = landowner, TS = township. 
f Effect sign: + = enrollment in program to lower property tax correlated with more active forest management, - = enrollment in program to lower property tax 

correlated with less active forest management. Effect sign is noted regardless of statistical significance. 
g Significance of effect: Sub/NSub = For models or other studies where statistical significance is not applicable or not reported, “Sub” represents a substantial effect, 

as interpreted by the study authors and/or the author of this manuscript (NSub = not substantial effect). S/NS = represent statistical significance (S) or no statistical 
significance (NS) at the 0.05 alpha-level. 

h Qualitative interpretation of the magnitude of the effect: magnitude qualitatively assessed as none, weak, moderate, strong, or inconclusive, as interpreted by the 
study authors and/or the author of this manuscript (see methods). 

i Potential risk of study bias: see methods and table 2 for definitions. 
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tools are more likely to be successful (Hibbard et al., 2003). 
If the overarching goal of a particular PFPTP is to retain existing 

forestland, the evidence indicates that programs are likely to be more 
successful by focusing on enrolling and keeping enrolled as much land as 
possible. Past research suggests that the potential steps to achieve this 
include minimizing the number of requirements, rules, and reviews for 
enrolling as well as restrictions placed on enrolled land (Bagdon and 
Kilgore, 2013; Frey et al., 2019; Ma et al., 2014), simplifying procedural 
steps (Fortney and Arano, 2010), and including substantial penalties for 
withdrawal from the program (Chaini, 2006; England, 2002; England 
and Mohr, 2010; Frey et al., 2019). In addition, a high percentage of 
PFPTPs focus on timber production (Jacobson and McDill, 2003; Kilgore 
et al., 2018a), which does not necessarily match landowner uses and 
values (Finley and Kittredge, 2006; Fortney and Arano, 2010; Fortney 
et al., 2011; Kauneckis and York, 2009); therefore the research suggests 
that making PFPTPs more open to various potential forest uses or non- 
uses may engage more landowners (Fortney et al., 2011; Frey et al., 
2019; Kauneckis and York, 2009). Disconnects between program goals 
and landowner values also sometimes lead to perverse incentives, 
whereby policies encourage destructive behavior (Galleguillos et al., 
2018). 

Notably, the literature is somewhat equivocal about the importance 
of the size of the tax benefit itself with some suggesting it is an important 
motivator (Fortney et al., 2011; Stevens et al., 2002) and others not 
(Dennis and Sendak, 1992; Frey et al., 2019). It may be that some 
minimum level of financial incentive is important, but beyond that is 
less necessary; in any case, the amount of the tax savings appear to be 
less important for generating higher enrollment than other factors 
mentioned above (Bagdon and Kilgore, 2013). 

On the other hand, if the overarching goal is to promote active forest 
management, a PFPTP may be designed very differently. There is little 
evidence that PFPTPs have been very successful at this goal to date, but 
that which does suggests that including requirements such as forest 
management plans and conformance reports may work to promote 
management (Sendak and Huyler, 1994). 

Thus, it appears that these two potential goals (forest retention or 
active forest management) may be at loggerheads – research suggests 
that effectiveness at retention needs fewer requirements, rules, reviews, 
and restrictions whereas effectiveness at promoting management may 
well need more. A single program may not be able to perform both goals 
well simultaneously, which brings us full circle to the discussion of 
clarity of goals and objectives. 

There are a multitude of other policy challenges, of various degrees 
of nuance, which vary by state. As an example, most states group land 
for taxation into a finite number of categories such as forest and agri-
culture; however, such categories can create challenges and barriers for 
parcels with multiple or mixed uses (Chizmar et al., 2022; Kauneckis and 
York, 2009). 

5.2. The role of outreach 

Most landowners are not familiar with the PFPTP(s) in their state 
(Butler et al., 2012; Butler et al., 2010; Meier et al., 2019; Rathke and 
Baughman, 1996), and most non-enrollees indicate that lack of aware-
ness is one of the main reasons they have not enrolled (Fortney et al., 
2011). Research indicates that having a forest management plan and 
having received forestry advice (Brockett et al., 2003), as well as level of 
familiarity with a program (Frey et al., 2019; Williams et al., 2004) are 
key predictors of enrollment. While this is not a fully causal relationship 
(i.e., there likely is reverse causation) and no study to my knowledge has 
managed to conduct a randomized controlled trial on how outreach 
impacts enrollment, evidence suggests that engagement and technology 
transfer not only drives enrollment in PFPTPs, but may directly promote 
more active management (Aguilar and Kelly, 2019; Daniels et al., 2010; 
Wolde et al., 2016). Conversely, enrollment also generates opportunities 
for trusted sources of information directly to engage with landowners 

(Rathke and Baughman, 1996; Sendak and Huyler, 1994; Snyder et al., 
2020). 

5.3. Research challenges, limitations, and risk of bias across studies 

Research related to these questions is inherently challenging. As 
discussed above, the soundest research into the effect of enrollment on 
retention or management decisions is at the scale of the decision- 
making, i.e., the scale of the land parcel or landowner. Because of the 
voluntary and complex nature of these PFPTPs, it is extremely chal-
lenging to identify a causal relationship, even though strong correlation 
may exist. That is, endogeneity of retention and management decisions 
in the enrollment decision means that simply comparing the broad 
classes of enrollees with non-enrollees is insufficient. 

Randomized controlled trials are quite challenging to devise in a 
practical way in the policy realm. The best studies seek to control for 
endogeneity and confounding factors. In this context, three options are 
likely to lead to the most accurate causal inference. First, researchers 
might seek to find instrumental variables that are correlated with 
enrollment, but not otherwise correlated with the outcome (retention or 
management decisions). These are challenging to identify. For example, 
one might suggest that forest land proximity to a cooperative extension 
center might make one more likely to know about, and thus enroll in, a 
PFPTP. However, since cooperative extension centers (and other sources 
of information) are usually located in the county seat or other urbanized 
area, that could suggest more development pressure on the land. Second, 
researchers might conduct a quasi-experimental statistical approach 
such as propensity score matching, which compares enrolled lands to 
non-enrolled lands with otherwise similar characteristics. It would be 
important in this case to look not only at the characteristics of the land, 
but also the landowner, who is making the decisions. Finally, a 
researcher might exploit a natural experiment. Differences in policy 
implementation across state or county lines are a form of natural 
experiment that can be useful, but still have limitations because various 
other policy, history, culture, and other variables are linked to admin-
istrative boundaries. A true natural experiment would require some 
subset of individual landowners arbitrarily enrolled in a PFPTP for 
reasons not linked to any of their other decision processes. 

Given these challenges, every study identified in this body of liter-
ature has at least one inherent limitation, and there is a general risk of 
bias across studies. Overall, the largest potential source of research bias 
for empirically-based studies is that of self-selection into PFPTPs – those 
landowners who were likely to keep their land forested, or who were 
likely to be active managers anyway, are those who are also likely to 
enroll. Despite the limitations, the broad range of research approaches 
mitigates the risk. 

5.4. Summary of results 

In summary, there is moderate evidence that PFPTPs reduce forest 
land-use change, sale, or parcelization, although the effect is relatively 
weak. There is limited evidence that PFPTPs encourage more active 
forest management. To design a PFPTP that does more to retain forests 
may need fewer requirements and rules, whereas to encourage active 
management may need more, so greater clarity of policy goals will help 
determine which approach is merited. Future research can seek better to 
control for endogenous variables by carefully planned instrumental 
variables, propensity score matching, natural experiments, and to the 
extent possible, randomized controlled trials. Research may also seek to 
compare outcomes of PFPTPs with different characteristics within or 
between states to better understand the impacts of specific policy 
choices. 
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