
Forest Owners’ Participation in Voluntary Biodiversity
Conservation: What Does It Take to Forgo Forestry

for Eternity?
Yohei Mitani and Henrik Lindhjem

ABSTRACT. We analyze what motivates Norwegian
nonindustrial private forest owners to participate in
a national voluntary conservation program. Our em-
pirical study provides new insights, since the program
requires participants to relinquish all rights to for-
estry for eternity, including future generations. To
achieve an efficient conservation strategy, it is impor-
tant to understand what drives motivations suffi-
ciently strong to participate on such terms. Our
econometric analyses suggest that forest owners’ ex-
pectation of sustainable nontimber income enhanced
by the program, positive attitude toward stricter con-
servation regulations, and lower share of mature for-
est have strong positive effects on the likelihood of
participation. (JEL Q23, Q24)

I. INTRODUCTION

Most countries have a long way to go to
reach the so-called Aichi biodiversity targets
by 2020 under the Convention on Biological
Diversity (2010). These include conservation
targets of 17% for terrestrial land (Target 11)
and to halve or bring close to zero the rate of
loss of natural habitats, including forests (Tar-
get 5). To speed up progress, much more effort
will have to go into involving and motivating
nonindustrial private forest (NIPF) owners in
conservation. This is because a considerable
amount of biodiversity exists on NIPF land,
which constitutes a substantial share of for-
estland in the western world. The direct regu-
lation approach has proved largely unsuccess-
ful in conserving forest biodiversity on private
land, since serious conflicts have erupted be-
tween NIPF owners and the government in

Land Economics • May 2015 • 91 (2): 235–251
ISSN 0023-7639; E-ISSN 1543-8325
� 2015 by the Board of Regents of the
University of Wisconsin System

many countries.1 Instead, voluntary-based in-
centive programs have received increasing at-
tention, and understanding NIPF landowners’
participation behavior in such programs has
become a crucial part of policy success (Lang-
pap 2004; Suter, Poe, and Bills 2008; Kau-
neckis and York 2009; Hanley et al. 2012).

This paper analyzes what motivates NIPF
owners to participate in a Norwegian nation-
wide voluntary forest conservation program.
In Norway, almost all conservation processes
since the early 2000s have been in voluntary
form, and there is political consensus to pur-
sue primarily this approach in the foreseeable
future. In this program, forest owners can sub-
mit for consideration the whole or a part of
their forest for conservation. After biological
assessment compared with reserve require-
ments, negotiation between the county gov-
ernors and the owner leads to an agreement
on a compensation incentive (with a one-time
payment) for a loss of timber and on the spe-
cific area for the reserve. The ownership of
the reserve remains with the forest owner, but
the owner has to relinquish all rights to for-
estry activities for perpetuity. This time fea-
ture makes the Norwegian scheme quite
unique, since other countries’ schemes, in-
cluding agroenvironmental schemes, for ex-

1 For example, see Bergseng and Vatn (2009) for Scan-
dinavia and Shogren and Tschirhart (2001) for the United
States.
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ample, the Trading in Natural Values program
in Finland or the Conservation Reserve Pro-
gram in the United States, typically have time-
limited contracts (Mäntymaa et al. 2009). This
time feature is clearly good for conservation
purposes once the agreement is made. How-
ever, it may considerably reduce the likeli-
hood that forest owners will participate. This
can be a big downside for biodiversity con-
servation, as it is likely that owners will need
much stronger motivation, beyond the mere
compensation incentive, to seriously consider
participation. This is the first paper that in-
vestigates motivation and participation be-
havior in the Norwegian voluntary forest
conservation program, and the first, to our
knowledge, that investigates in particular
what it would take for forest owners to forgo
forestry in a scheme that has no time limit.

A growing literature investigates NIPF
owner’s participation in incentive programs,
associated with the owner’s characteristics,
objectives, forest conditions, and policy vari-
ables (Suter, Poe, and Bills 2008; Langpap
2004). The literature has shown that NIPF
owners typically have broader motivations
than maximizing profits from timber produc-
tion, suggesting that they own forests for a
variety of reasons, such as recreation and
wildlife or as a site for their home (Raunikar
and Buongiorno 2006; Beach et al. 2005).2
There are two main types of literature on for-
est-related incentive programs: one on forest
management or sustainable forestry programs,
including planting and general silviculture
(Amacher, Conway, and Sullivan 2003; Kil-
gore et al. 2008), and one studying forest con-
servation programs, including conservation of
biodiversity and preservation of endangered
species habitat (Langpap 2004; Dickinson et
al. 2012; Markowski-Lindsay et al. 2011).
The former strand typically originates from
forest economics, usually with an interest in
promoting increased forestry activities among
NIPF owners. The latter literature typically
approaches the issue from environmental eco-
nomics and conservation planning, often with
the motivation that public goods such as bio-

2 A closely related agricultural economics literature
finds that farmers have broader motivations than profit max-
imization (see, e.g., the pioneering work by Gasson [1973]).

diversity and nonprovisioning forest ecosys-
tem services are underprovided (Lindhjem
and Mitani 2012). The literature shows that
different sets of variables explain participa-
tion in these two broad types of programs, that
is, management and conservation. Langpap
and Kim (2010) provide an excellent review
of these literatures, with particular emphasis
on carbon sequestration, and conclude that (1)
for forest management programs, economic
incentives alone are not effective, and the
owners’ lack of knowledge about such pro-
grams makes a difference; and (2) for forest
conservation programs, economic incentives
can be effective; in particular, owners whose
main objective is not timber production may
be more willing to participate at lower com-
pensation. Further, they note that some of the
divergence found in previous results suggests
that the effectiveness of incentive programs
may be a context-dependent, empirical ques-
tion.

The literature on NIPF participation in for-
est conservation incentive programs can be
categorized into two different approaches
from the methodological perspective. The first
approach utilizes the NIPF owner’s actual or
stated participation in an existing program,
where binary participation decisions are ob-
served through survey data or enrollment data
(Lynch and Lovell 2003; Mäntymaa et al.
2009). This literature investigates the effects
of the owner’s characteristics and forest con-
ditions on the likelihood of participation. This
approach improves our understanding of own-
ers’ behavior regarding existing programs,
and the results are potentially useful for their
specific design and targeting.

The second approach is more recent and
utilizes the NIPF owner’s stated participation
in an experimentally designed multiattribute
hypothetical program, where the owner’s con-
tingent participation decision is collected by
a choice experiment survey (Layton and Sii-
kamäki 2009; Broch et al. 2013). This ap-
proach makes it possible to estimate the
owner’s willingness to accept (WTA) com-
pensation, as well as to investigate the impact
of policy variables other than financial com-
pensation on the likelihood of participation.
The results are useful for future or ongoing
policy design.
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This paper uses a representative survey of
NIPF owners in Norway to investigate their
participation decisions in the existing, volun-
tary incentive program designed to conserve
forest biodiversity. Our relatively rich set of
variables allows for examining the effects of
the owner characteristics, forest characteris-
tics, ownership objectives, and the owners’
perceptions and expectations of the policy.
Few studies include more than one type of
driver for forest owner participation decisions
(Kauneckis and York 2009). Our study pro-
vides further insights into biodiversity con-
servation of private forestlands, since the Nor-
wegian scheme requires participants to give
up all their rights to forestry activities for eter-
nity, including future generations. To achieve
an efficient strategy for sustainable, long-term
biodiversity conservation, it is necessary to
understand what drives sufficiently strong
motivations to participate in such programs.

This paper attempts to find causal evidence
of factors increasing participation. The pre-
vious studies provide statistical evidence of a
correlation between the probability of partic-
ipation and the owner and forest characteris-
tics but have not identified the cause-effect re-
lationship. In this paper, based on theoretical
considerations, we focus on the causality of
the owners’ expectation of sustainable non-
timber income associated with the program in
their participation behavior. Our recursive bi-
variate probit approach treats the owners’ ex-
pectation as an endogenous regressor in the
participation equation. Identifying the causal-
ity that explains owners’ participation behav-
ior will provide practical implications for pol-
icy design and also differentiate our work
from the existing literature.

Our econometric analyses suggest that the
owners’ expectation of sustainable nontimber
income from reserve-related commercial ac-
tivities over and above the compensation pay-
ment itself, attitude toward conservation reg-
ulations, and the percentage of mature forest
have strong and robust effects on the likeli-
hood of their participation. The analysis car-
ried out in this paper provides not only the
basis for effective short-term conservation tar-
geting, but also makes the case for a long-term
marketing strategy to raise expectations and
directly and indirectly facilitate future eco-

nomic opportunities from program participa-
tion, at least around and to some extent within
the established reserves.

II. VOLUNTARY FOREST
BIODIVERSITY CONSERVATION

PROGRAM

By 2014, around 3% of Norwegian pro-
ductive forests were conserved in forest re-
serves, where no forestry is allowed (NMOE
2013). Hunting, mushroom and berry picking,
and other recreational activities that do not in-
volve setting up permanent facilities in the re-
serve are allowed. In some areas, there are ex-
pectations of developing more commercial
activities in the future, such as construction of
recreational homes, or special tourism or
hunting activities. In addition to direct and in-
direct use values, the reserves also provide
important nonuse values for the public, in-
cluding some forest owners. According to an
authoritative biological assessment, at least
4.6% of the productive forest area in Norway
should be protected to satisfy public policy
goals (Framstad et al. 2002). A more recent
assessment concludes that low-lying, highly
productive forests, endangered species, and
habitat types in southern Norway, the area of
our analysis, are still highly underrepresented
in the protected-area network (Framstad et al.
2010). The Organisation for Economic Co-
operation and Development (2011) also rec-
ommends increased forest conservation in
Norway. Figure 1 depicts the survey area,
which includes the 10 most important forest
counties for conservation, the productive and
unproductive forest cover, and the current,
complete protected-area network (“conserva-
tion areas”), including forest areas under both
voluntary and previously mandatory schemes
(“forest under conservation”).

Traditionally, the main regulatory instru-
ment for conservation in Norway, in addition
to the forest law and forest certification
schemes, has been the state’s appropriation of
private forestland for forest reserves in return
for compensation based on the value of the
standing timber. This was the source of seri-
ous conflicts between forest owners, the state,
and environmental NGOs in the 1990s (Berg-
seng and Vatn 2009). In 2000, the national
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FIGURE 1
Study Area and Forest Cover: “Conservation Areas” Are the Total Areas, “Forest under Conservation” Is the

Part That Is Forest

forest owner association proposed a new vol-
untary conservation approach in which forest
owners first take the initiative to report areas
available for protection to the county govern-
ment, the areas are biologically assessed, and
a negotiation process is initiated if the areas
fulfill the biological criteria required. The for-
est owner is then compensated using the same
formula as for the mandatory scheme, usually
through a present value, one-time payment
covering discounted timber revenues, sub-
tracting harvesting costs.3 The ownership of
the reserve remains with the forest owner, but
he relinquishes all rights to forestry activities
for perpetuity. This is different from the Finn-

3 Compensation is calculated based on a felling plan for
the two most mature felling classes at current timber prices
(net of harvesting cost) within a 10-year horizon, applying
a discount rate of 5%. For the remaining timber in lower
felling classes, an additional, standard value is calculated.

ish scheme Trading in Natural Values, for ex-
ample, where contracts are time limited (10
years in the pilot program) (Mäntymaa et al.
2009). The rules of compensation are quite
similar between the mandatory and the new
voluntary approach; the main difference com-
pared to mandatory conservation lies in the
process steps and the central element of vol-
untariness (Skjeggedal et al. 2010). Since
2003, most of the new conservation processes
have been in the voluntary form,4 and there is
general political consensus to pursue the vol-
untary approach as the main mechanism for
forest biodiversity conservation in the fore-
seeable future. The most important hurdle of
progress currently seems to be a limited gov-
ernment conservation budget. Enrolling suf-

4 One important exception is Trillemarka, the largest for-
est reserve in Norway (147 km2), established in 2009.
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ficient NIPF owners in the scheme will be cru-
cial to achieving conservation objectives.
Around 75% of the Norwegian forest area is
owned by about 120,000 private forest own-
ers. A handful of them own large areas, while
the majority of the holdings are small and
owned by those in the NIPF category.

III. THEORETICAL FRAMEWORK

In this section, we present a simple model
of a NIPF landowner’s decision to participate
in a voluntary forest conservation program,
following a model developed by Lynch and
Lovell (2003) and modified by Langpap
(2004). Owners are asked to make a decision
whether to participate in a no-time-limit con-
servation program or not to participate and in-
stead to harvest their forest at the optimal time
T. Let pi be the owner i’s participation deci-
sion, where pi = 1 denotes participation in the
program and pi = 0 indicates nonparticipation.
Let xi be the vector of owner i’s and his for-
est’s characteristics, which can consist of four
vectors: owner characteristics, plot or re-
source conditions, market drivers, and policy
perceptions (Beach et al. 2005). Owner i’s
utility, Ui, can be modeled as a function of the
net revenues from harvesting at T, Ri(xi), the
nonconsumptive value for the owner of pre-
serving the land as forest given his participa-
tion decision pi at time t, Si(xi, pi, t), the non-
timber income5 given his participation
decision pi at time t, Wi(xi, pi, t), and the value
of the incentives received from participating
in the program, Ii(xi). Let q be the discount
rate, and r be the owner’s time preference.
Owner i’s utility from program participation,

, is defined as1Vi

= Ui{Si(xi,1,t), Wi(xi,1, t), qIi(xi)} dt,
∞

1 −rtV ei �t = 0
[1]

and utility from nonparticipation, , is de-0Vi
fined as

5 Assume here that nontimber income includes a broad
category of potential income-generating activities within
and around reserves, which could result from program en-
rollment.

= Ui{Si(xi,0,t), Wi(xi,0,t)} dt
T

0 −rtV ei �t = 0

+ Ui{Wi(xi,0,t), qRi(xi)} dt.
∞

−rte�t = T
[2]

If the owner has a well-defined utility function
and his behavior is consistent with utility
maximizing, he will choose to participate in
the conservation program if

> .1 0V Vi i [3]

This simple model provides the basis for
our empirical analysis. First, the model sug-
gests that the owner’s expectation of eco-
nomic benefit from program participation
would influence his decision. Equation [1] de-
notes that owner i’s utility from participation
depends on the expected economic benefit of
nontimber activities under the conservation
program in his forest, in addition to the mon-
etary incentives and nonuse value of his for-
est. On the other hand, equation [2] denotes
that his utility from nonparticipation also de-
pends on the expected economic benefit of
nontimber activities without the conservation
program. Thus, equation [3] suggests that the
difference in the economic benefit of nontim-
ber activities between when the owner par-
ticipates in conservation programs (i.e.,
Wi(xi,1,t)) and when he does not (i.e.,
Wi(xi,0,t)) makes the utility difference bigger.
In our empirical study, we consider the cau-
sality of the owner’s expectation of nontimber
income enhanced by program participation on
the likelihood of his participation. Since the
difference matters in our model, we elicit the
owner’s expectation in a dichotomous format.
A positive expectation indicates that an owner
expects program participation to facilitate ex-
tra and sustainable economic income from
nontimber activities in his forest.

Note that some forest conditions would di-
rectly affect an owner’s utility without con-
servation program participation (Beach et0Vi
al. 2005). A productive forest share would in-
crease the expected net revenues from har-
vesting, while the percentage of mature forest
would decrease the optimal harvest time,
which may increase the expected short-term
revenues from harvesting. We include these
variables in our empirical study in addition to
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the amount of forest acres owned. The model
also suggests that a NIPF owner would enjoy
the nonuse components of forest associated
with forest conservation. The literature shows
that the owner’s attitude toward environment
is positively correlated with the likelihood of
participation in conservation programs (Lang-
pap 2004; Mäntymaa et al. 2009; Söderqvist
2003). We include indicators of the owner’s
environmental attitude in our empirical study.

IV. SURVERY AND VARIABLES

Design and Administration

Survey Design

A questionnaire was developed consisting
of three main sections utilized for this paper.6
The first section contained questions about the
forest property and ownership and about the
economic importance of various income-gen-
erating activities related to forestry and other
commercial activities. We asked specifically
about whether the forest owner had a regis-
tered complementary biodiversity hot-spot in-
ventory, an indicator of biologically valuable
forest. The second part contained questions
related to the voluntary biodiversity conser-
vation program. A brief description of the
main elements of the program was provided:
the terms of the contract would be for perpe-
tuity, and compensation would only be for a
loss of net timber revenues, as described in
Section II.7 This practice of compensation is
well known among most forest owners but
was also checked in focus groups (see below).
Following this information, the participation
question we analyze in this paper was asked:
“If you were to get adequate economic com-
pensation (for the loss of timber revenue),
would you voluntarily participate in setting

6 A translated version of the questionnaire is available
from the authors upon request.

7 See the Appendix for the exact wording. Note that a
subsample received slightly different wording in which the
potential entry into the conservation program was framed as
an auction-type public tendering process that would cost the
forest owner only a small bid submission fee. The motiva-
tion was to investigate if institutional design would influence
participation. This was captured by a variable Auction in our
empirical model.

aside the whole or parts of your forest as a
nature reserve? [Yes, No, Don’t know].”8 For
respondents who answered yes, there were
questions about required compensation,9 ap-
proximate share of the total forest property to
enroll, and questions focusing on the charac-
teristics of that parcel in terms of harvesting
costs, richness in timber, and presence of 10
key biological elements known to be corre-
lated with high biodiversity (e.g., dead trees,
known red-list species, and significant pres-
ence of deciduous trees). Our survey data
were merged with forest tax records for the
size and location of the forests. The partici-
pation section closed with questions about
why they would or would not be willing to
participate in the program, and attitude ques-
tions about voluntary conservation and alter-
native instruments. Following this, owners
were asked whether they thought that estab-
lishment of a reserve would be beneficial for
developing new, commercial activities. This
question was worded as follows: “If you were
to have or in the future would have all or part
of your forest protected, would you see any
possibilities for utilizing this protection status
in your own business? [Yes, No, Don’t
know].” This dichotomous question tries to
capture the expectation of future economic
benefits from a broad range of nontimber ac-
tivities. The final section contained back-
ground information about the forest owners
and their households, including gender, age,
education, postal code of residence, member-
ship in various organizations, and income.

Survey Administration

Early versions of the survey instrument
were tested in two video-taped focus groups
conducted in two separate locations (Fagernes
and Lillehammer, key forest districts with a
high number of NIPF owners) by the profes-
sional company that undertook the survey
(TNS Gallup). As forest protection is a con-
tentious issue, emphasis was put on the vol-

8 See the Appendix for the exact question wording.
9 This WTA compensation question was analyzed by

Lindhjem and Mitani (2012). The stated WTA amount was
not included in the current analysis since it was observed to
be conditional on participation.
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untary dimension of the new forest conser-
vation program. The survey also underwent
pilot testing and checking among forest own-
ers and managers to ensure that questions and
the description of the compensation procedure
were phrased and understood as intended.
Only small changes were required to make the
questionnaire fully suitable for use. An offi-
cial list with the names and contact informa-
tion of Norwegian forest owners obtained
from the government forest tax records con-
stituted the sample frame. All forest properties
located in the 10 counties in southern, middle,
and eastern Norway larger than 25 ha10 were
selected for an adjusted list and connected to
a total of 24,897 NIPF forest owners with
mailing addresses (see Figure 1). The survey
was carried out from November 2007 to Jan-
uary 2008 by post, following an approach
modified from Dillman (2000). The overall re-
sponse rate was 38.5%. The register the sam-
ple was drawn from includes information
about the location of the properties (munici-
pality level) as well as type (agricultural, for-
est, other) and size. A comparison of the final
sample with the gross sample and the popu-
lation along these dimensions shows only
marginal differences. There were no indica-
tions of nonresponse bias related to number of
respondents from different regions or property
size in t-tests (p<0.05). To further investigate
potential nonresponse bias, we also conducted
a small telephone survey of 962 nonrespon-
dents, resulting in 105 completed question-
naires. As reported by Nybakk et al. (2009),
based on a subset of the survey data, results
from this nonresponse bias analysis showed
signs of significantly higher education and
lower age among respondents compared to
nonrespondents, as is often the case for such
surveys. In line with Nybakk et al. (2009), we
decided not to weight the data, as doing so
could introduce additional bias due to the low
response rate of the telephone survey.

Variables and Descriptive Statistics

Table 1 reports the variables used for our
empirical analysis, their definition, and mean

10 We excluded the smallest properties, not considered
the most valuable for conservation.

and standard deviation. Our dependent vari-
able (Join) is the NIPF owner’s decision
whether to join the conservation program or
not. Join = 1 if the owner wants to participate.
Compared with the sample of 643 who an-
swered the participation question, 57% did not
want to participate even if given compensa-
tion for the loss of timber revenue, minus har-
vesting costs. For comparison, Amigues et al.
(2002) find that 40% agreed to provide a strip
of riparian land on the banks of a river for
habitat preservation, while Mäntymaa et al.
(2009) report that 63% agreed to participate
in the previously mentioned Trading in Nat-
ural Values program. Based on theory, previ-
ous findings, and our preliminary analysis, we
selected the most relevant explanatory vari-
ables, shown in Table 1, categorized into four
types that are expected to explain the owner’s
participation behavior in a voluntary biodi-
versity conservation program (Beach et al.
2005).

The first and second sets of independent
variables are the owner’s plot or resource con-
ditions (PR) and characteristics of the owner
(OC). The PR variables include the total size
of his forest (Small), estimated share of pro-
ductive forest (Productive), estimated share of
mature forest (Mature), and an indicator of
whether biodiversity hot spots are registered
for the forest (Biodiversity). An average of
72% of the owners’ forest is productive, and
about 21% to 40% on average of the produc-
tive forest is reported as a mature forest. At
least one key habitat or hot spot is found on
32% of the owners’ land.

The OC variables include whether the
owner’s residence is in the same municipality
of his forest (Residence) or he is an absentee
owner, gender (Male), age (Age), education
(Edu1, Edu2), income (Lowincome), and
dummies specifying membership in various
organizations that indicate preferences for for-
estry, recreational activities, farming, and con-
servation (Ogforest, OgNOR, Ogrec, Ogfarm,
Ogenv, Ogtour). The respondents are pre-
dominantly male (85%), the average age is 55,
and 84% live in the same municipality where
their forest is located. Further, we created a
three-scale categorical variable (Envatt) indi-
cating the owner’s attitude toward conserva-
tion. Owners who clearly care about the pri-
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TABLE 1
Definition of Explanatory Variables and Descriptive Statistics

Variable Description Mean St. Dev.

DV: Dependent Variable

Join Owner’s decision whether to join a conservation program 0.43 0.50

PR: Plot/Resource Conditions

Small Dummy: Registered forest size in hectares is smaller than
30

0.12 0.32

Productive Percentage of productive forest (divided by 100) 0.72 0.22
Mature Percentage of mature forest (from 1 to 5. 1 indicating 1%–

20%)
2.54 1.12

Biodiversity Dummy: Existence of key habitats or hot spots 0.32 0.46

OC: Owner Characteristics

Residence Dummy: Resident in the same municipality of forest 0.84 0.37
Male Dummy: Gender of owner is male 0.85 0.36
Age Age of owner 54.52 12.39
Edu1 Dummy: Education (university/college) 0.23 0.42
Edu2 Dummy: Education (more than 4 years in university) 0.16 0.36
Lowincome Dummy: Low individual income (below 250.000 NKr) 0.33 0.47
Ogforest Dummy: Member of Norwegian forest owners’ association 0.75 0.43
OgNOR Dummy: Member of NORSKOG, a forest owner

organization
0.02 0.14

Ogrec Dummy: Member of hunting and fishing organization 0.22 0.42
Ogfarm Dummy: Member of Norwegian farmers’ union 0.45 0.50
Ogenv Dummy: Member of environmental organization 0.02 0.15
Ogtour Dummy: Member of hiking association (DNT) 0.12 0.32
Envatt Attitude toward conservation (1: negative; 2: neutral; 3:

positive)
1.75 0.84

MD: Market Drivers

Huntincome Economic importance of hunting sale (0: no activity;
7:very significant)

1.10 1.19

Fishincome Economic importance of fishing sale (same as above) 0.55 0.89
Nrincome Economic importance of natural resource income (same as

above)
0.42 0.64

Tourincome Economic importance of tourism income (same as above) 0.48 0.87
Timsale Economic importance of timber sale (same as above) 1.76 1.18

PP: Policy Perceptions

Expectation Dummy: Expectation of nontimber benefit enhanced by the
program

0.12 0.32

Regulate Conservation regulations are too strict (1: strongly
disagree; 7: strongly agree)

4.70 2.03

Auction Dummy: Auction employed in the scenario 0.48 0.50

vate economic benefits more than forest
biodiversity conservation are labeled as hav-
ing negative environmental attitude, while
owners who care about biodiversity conser-
vation and generally support conservation
programs are labeled as having positive en-
vironmental attitudes; 26% of owners are
categorized as having a positive environmen-
tal attitude.

The third and fourth sets cover the owner’s
attitude toward the importance of economic
activities related to his forest (MD) and pol-
icy-related attitudinal variables (PP). The MD
variables include the owner’s consideration of
the economic importance of income from
commercial hunting, fishing, other natural re-
sources, tourism, and timber (Huntincome,
Fishincome, Nrincome, Tourincome, Tim-
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sale). The median of these eight-scale vari-
ables indicates that the majority of respon-
dents do not currently have these kinds of
economic activities in their forest. The PP
variables include the owner’s perceived ex-
pectation of economic benefits from nontim-
ber activities enhanced by the program partic-
ipation (Expectation), attitude toward
conservation regulations (Regulate), and the
exogenously controlled variable, as noted, in-
dicating whether or not the program is de-
scribed as an auction (Auction); 12% of the
owners expect some economic benefit from
program participation. The majority of the
owners perceive that conservation regulations
are too strict. At the 75th percentile, Regulate
was 7, which indicates the owner strongly
agrees that the regulations are too strict.

V. ECONOMETRIC ANALYSIS

Estimation Strategy

We use an empirical econometric model
based on the theoretical framework presented
in Section III. The landowner’s utility is de-
composed as Vi = β′xi +εi, consisting of an
observable part by the researcher and an
unobservable random part (Langpap 2004).
The probability that owner i participates in a
conservation program can be described as
Prob( > ) = Prob(β1′xi + > β0′xi +1 0 1V V εi i i

) = Prob( − > β0′xi − β1′xi). Assum-0 1 0ε ε εi i i
ing that − has a normal distribution, the1 0ε εi i
probit model can be used for empirical esti-
mation.

We consider the possible endogeneity of
the owner’s expectation of economic benefits
enhanced by the conservation program in our
empirical analysis in order to select an appro-
priate estimation strategy, which provides un-
biased and consistent estimates allowing us to
infer the causality between the owner’s eco-
nomic expectation and his participation deci-
sion. Causality is difficult to establish if there
exists a possible endogeneity within a model
of program participation that includes the
owner’s expectation as a covariate. The
owner’s expectation of economic benefits
might be an endogenous regressor because of
unobservable heterogeneity of the owner and/
or his forest characteristics driving both ex-

pectation (Expectation) and participation
(Join) or omitted variables correlated with
both expectation and participation. For ex-
ample, owners who place importance on in-
come from commercial, recreational activities
might expect a conservation program to en-
hance their nontimber income. At the same
time, such owners are more likely to partici-
pate in the program because the program does
not restrict most recreational activities. In
such a case, the endogeneity possibility might
induce a serious problem of identifying cau-
sality.

To address the endogeneity of expectation,
we employ a bivariate probit approach, which
is a two-equation binary outcome model with
correlated error covariance. Although Angrist
and Krueger (2001) argue that it is preferable
to treat the binary dependent variable as a lin-
ear probability and implement ordinary least
squares via the linear probability model, Bhat-
tacharya, Goldman, and McCaffrey (2006)
find that the bivarate probit model performs
better in providing consistent estimates of the
treatment effect than the two-stage least-
squares linear probability model does. We es-
timate the following recursive bivariate probit
model with exclusion restriction and robust
standard error, and test the endogeneity of ex-
pectation using information provided by this
model:

Pr[Joini = 1]
= Pr[αP + Expectationi +βP′xi +εPi >0],EβP [4]

Pr[Expectationi = 1]
= Pr[αE + IVi +βE′xi +εEi >0],IβE [5]

where IVi is an instrumental variable and
Corr(εPi,εEi) = ρ.

To get consistent estimates, the system
must be identified (Maddala 1983). We im-
pose an exclusion restriction to improve iden-
tification by excluding a variable in partici-
pation (equation [4]) that affects expectation
formation but does not affect the participation
decision. The variable is just like an instru-
ment variable in the sense that it should ex-
plain variation in the owner’s expectation of
economic benefit but not be correlated with
program participation. We use an indicator of
the existence of biodiversity hot spots regis-
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TABLE 2
Estimation Results (Robust Standard Error Probit)

Model 1 Model 2 Model 3

Participation Participation Expectation

Dependent Variable Coef. S.E. Coef. S.E. Coef. S.E.

Constant 0.65 0.57 1.07 0.45** −2.12 0.70***
Small 0.60 0.21*** 0.40 0.19** −0.04 0.26
Productive −0.22 0.33 −0.41 0.30 −0.64 0.39*
Mature −0.23 0.07*** −0.21 0.06**** −0.01 0.07
Biodiversity 0.04 0.15 0.18 0.13 0.39 0.18**
Residence −0.40 0.22* −0.53 0.19*** 0.18 0.27
Male 0.31 0.23 0.20 0.19 0.65 0.32**
Age −0.01 0.01** −0.01 0.01** 0.00 0.01
Edu1 0.34 0.17* 0.28 0.15* −0.11 0.21
Edu2 0.15 0.22 0.31 0.18* 0.19 0.22
Lowincome −0.08 0.18 −0.18 0.14 −0.13 0.20
Ogforest 0.29 0.23 0.14 0.18 0.07 0.28
OgNOR −0.09 0.66 −0.71 0.47 −0.06 0.89
Ogrec −0.10 0.17 0.18 0.14 0.52 0.17***
Ogfarm 0.32 0.16* 0.35 0.13*** −0.02 0.18
Ogenv 0.56 0.52 0.97 0.46** 1.03 0.41**
Ogtour −0.32 0.22 −0.11 0.18 0.22 0.21
Envatt 0.39 0.09**** 0.19 0.09**
Huntincome 0.14 0.08* −0.08 0.09
Fishincome 0.19 0.12 0.07 0.12
Nrincome 0.06 0.12 −0.14 0.14
Tourincome −0.16 0.10 0.28 0.10***
Timsale −0.12 0.07* 0.10 0.07
Expectation 0.97 0.24****
Regulate −0.13 0.04*** −0.05 0.04
Auction −0.07 0.14 0.22 0.16
Log-likelihood −216.3 −296.1 −153.9
Pseudo-R2 0.224 0.098 0.186
Number of obs. 404 477 484

* p<0.1; ** p<0.05; *** p<0.01; **** p<0.001.

tered on the owner’s forest land (Biodiversity)
as an instrument (i.e., exclusion restriction).
We expect that the existence of hot spots in-
creases the owner’s expectation of nontimber
income when he participates in a conservation
program, whereas the existence is not neces-
sary to explain his participation decision. In-
deed, the result of an F-test of the instrument
(Fstats = 12.09) shows that Biodiversity is not
a weak instrument (Staiger and Stock 1997).

To address the exogeneity, first we ran a
test of no correlation between two errors
where the null hypothesis is ρ = 0, using an
asymptotic z-test for the significance of the
estimated correlation parameter ρ. The z-test
of the estimate (ρ* = −0.197; z-value =
−0.55; p-value = 0.58) failed to reject the in-
dependence of the two errors. Second, we ran
the likelihood ratio test, where we compare

the log-likelihood of the bivariate probit with
the sum of the log-likelihoods of the two sin-
gle probits. The test statistics (v2(1) = 0.303;
p-value = 0.58) supports two separate probit
models. In short, we conclude that expectation
variable is exogenous, thus two independent
robust standard error probit models are appro-
priate. This result favoring that a bivariate
probit was not preferred can be interpreted to
mean that our empirical model had enough
variables and different sets of variables to ex-
plain each dependent variable.

Estimation Results and Discussion

Table 2 reports three regression models.
Model 1 is the full model including all ex-
planatory variables from Table 1. Model 2 has
reduced specifications, where only plot or re-
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source conditions and observable owner char-
acteristics are included. Model 2 provides a
starting point for targeting the program based
on limited information only about character-
istics of the owner and his forest, while a com-
parison of Model 1 and Model 2 results gives
us some indication of the potential bias stem-
ming from omitted variables. Model 3 reports
the probit estimation result where the depen-
dent variable is Expectation. The result of
Model 3 suggests which factors explain the
owner’s expectation of sustainable nontimber
income from program participation.

All models show a reasonable fit to the
data, and all estimates have the expected
signs. Model 1 has a slightly lower number of
observations than Model 2 due to the inclu-
sion of additional variables (resulting in more
item nonresponse and missing data). Thus, the
two models are not strictly comparable. How-
ever, the estimates from the two models are
consistent with each other in terms of sign,
magnitude, and statistical significance.11

The result of Model 1 indicates that the two
policy perception (PP) variables (Expectation
and Regulate), except for the auction dummy,
provide strong explanatory power for the like-
lihood of participation. We find statistically
significant evidence at the 1% level that the
owner’s expectation of potential economic
benefits from the program, in terms of en-
hanced economic activities but not compen-
sation per se, increases the likelihood of par-
ticipation in the program. The result supports
our theoretical implication suggesting that the
landowner’s positive expectation about addi-
tional income opportunities provided by con-
servation program participation increases the
owner’s likelihood to participate. This finding

11 As an additional sensitivity analysis, we estimate an-
other model specification achieved by backward elimination
from Model 1, where five variables (Biodiversity, Lowin-
come, OgNOR, Nrincome, and Auction) are dropped. Model
1 provides the best Akaike information criterion and Bayes-
ian information criterion scores among the three models.
These different model specifications show no qualitative
changes to the estimates that are significant at the 1% con-
fidence level, although marginally significant estimates (at
the 5% confidence level) are slightly affected: Age and Og-
farm become less significant (dropped from the 5% to the
10% confidence level), whereas Edu1 and Fishincome be-
come more significant (increased to the 5% confidence
level).

provides new insights into the literature. Also,
an owner who perceives that conservation
regulations are too strict is less likely to par-
ticipate. This is consistent with Langpap’s
(2004) original expectation that the owner’s
perceived fear of stricter biodiversity regula-
tion should affect his participation. Langpap
did not find a significant effect in his analysis,
whereas we find a statistically significant neg-
ative effect at the 1% level.

Regarding characteristics of the owner
(OC) and the forest (PR), the result suggests
that the probability of participation is posi-
tively correlated with small forest size, higher
education, membership in the farmers’ union,
and the owner’s environmental attitude. The
negative relationship with size is consistent
with Langpap’s (2004) results. It is common
to find, as we do, that education level influ-
ences the participation positively (Beach et al.
2005). Participation is negatively correlated
with the owner’s residence, age, and eco-
nomic importance of timber sales. It is also
quite logical that those who rate economic im-
portance of timber sales highly find they stand
more to lose even if they are compensated for
the loss of timber revenues. We find statisti-
cally significant evidence at the 1% level sug-
gesting that an owner who has more mature
forest is less likely to participate. The share of
productive forest is not significant. Since the
share of mature forest is more directly corre-
lated with short-term timber income than what
the productive forest share is, these results are
as expected in a survey area in which the pro-
ductive forest share is high on average. These
results suggest that owners take more consid-
eration of short-term income for their partic-
ipation decision than long-term income on
which compensation for the loss of timber
revenue is based, indicating that they might
have a preference in favor of the earlier time
periods. A statistically significant positive ef-
fect of the owner’s environmental attitude is
consistent with our theoretical implications
and previous findings (Langpap 2004; Män-
tymaa et al. 2009). Note that in Model 2,
where no environmental attitudinal data are
included, the owner’s membership in environ-
mental organization turns out to be statisti-
cally significant at the 5% level, which is con-
sistent with the result of Model 1.
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TABLE 3
Marginal Effects

Variable Type Marginal Effect

Small Dummy 0.2173**
Mature 5 scale −0.0963***
Residence Dummy −0.1686**
Age Cont. −0.0044*
Ogfarm Dummy 0.1181*
Expectation Dummy 0.3907***
Regulate 7 scale −0.0587***

* p<0.1; ** p<0.05; *** p<0.01 in Model 1.

The results indicate that the market driver
(MD) variables are overall not significant pre-
dictors of participation, while the estimates
seem to have expected signs. The estimates
provide some evidence that participation may
be positively correlated with economic im-
portance of hunting sale (statistically signifi-
cant at the 10% error level) and negatively
correlated with economic importance of tim-
ber sales (significant at the 10% level).

The estimation result of the expectation
equation (equation [5]) reported as Model 3
in Table 2 provides insight into what explains
the owner’s positive expectation about addi-
tional income opportunities from the conser-
vation program. First, our instrument Biodi-
versity has a statistically significant positive
effect at the 5% error level on the probability
of positive expectation, suggesting that the
existence of hot spots in the owner’s forest is
likely to increase his economic expectation
from program participation. Second, the like-
lihood of positive expectation is positively
correlated with membership in hunting and
fishing organizations and the economic im-
portance of tourism income, both at the 1%
significance level. This suggests that nontim-
ber recreational activities seem to drive a part
of the owner’s economic expectation from the
conservation program. Third, the owner’s en-
vironmental attitude as well as membership in
an environmental organization is positively
correlated with his expectation, both at the 5%
significance level.

Table 3 reports the estimated marginal ef-
fects of the discrete change of the dummy
variables (Small, Residence, Ogfarm, and Ex-
pectation) from 0 to 1, and of variables (Ma-
ture, Age, and Regulate) at the mean values in

Model 1. The marginal effects in the probit
model provide the discrete change in the prob-
ability for dummy variables and the partial
change in the probability for continuous vari-
ables.

Small forest size under 30 ha, compared
with larger size over 30 ha, increases the prob-
ability of participation by 21.7%.12 An addi-
tional scale of 5 in the mature forest share (1
scale is equivalent to a 20% increase) will de-
crease the participation probability by 9.6% at
the mean value of Mature (which is 2.54). For
example, an increase in the mature forest
share from 30% (Mature = 2) to 70% (Ma-
ture = 4) decreases the predicted participation
rate from 0.48 to 0.29 when the other vari-
ables are set at their means. The owner’s res-
idence—living in the same municipality as his
forest property compared with living out-
side—will decrease the participation proba-
bility by 16.8%. An additional year of an
owner’s age will decrease the probability by
0.43%, which was found to be 0.71% by
Langpap (2004). For example, a 60-year-old
owner is 8.7% less likely to participate than a
40–year-old owner. Membership in the Nor-
wegian farmers’ union will increase the prob-
ability by 11.8%, suggesting that a forest
owner who also owns farmland is more likely
to participate in the voluntary forest conser-
vation program. An owner’s expectation of
potential future nontimber-related economic
benefits from the program has the biggest
marginal effect. The participation probability
will be 39% higher if the owner expects some
additional economic benefit from program
participation. Finally, an additional scale of 7
in the owner’s attitude toward regulation will
decrease the probability of participation by
5.8%. For example, an owner who strongly
agrees that conservation regulations are too
strict (Regulate = 7) is 16.9% less likely to
participate than an owner who has a neutral
attitude toward regulations (Regulate = 4).

Plotting the estimated sample participation
rates by county indicates some variation
across the 10 counties in our study area (Fig-
ure 2). The highest willingness to participate

12 Note that all forest properties below 25 ha were ex-
cluded, so these are between 25 and 30 ha.
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FIGURE 2
Sample Participation Rates by County

is found in the counties of Vestfold and Tel-
emark (disregarding the few observations
from Oslo) at rates of 63% and 53%, respec-
tively. Areas closer to the capital, Oslo, are
more easily accessible for forest-related rec-
reation and tourism activities.13 Stated partic-
ipation rates drop to close to 40% in counties
where forestry is more important (Oppland,
Hedmark, and Buskerud).14

13 There are currently no public statistics on forest-re-
lated income from recreation, tourism, and so forth that are
suitable to verify this potential link.

14 There are no easily accessible, publically available
official participation rates to compare with. The scheme has
been in operation for only around a decade, and a relatively
modest total area has been enrolled. Hence, the actual par-
ticipation rates (if all owners are considered to be potential
participants) are so far very low. However, this could be
increased, based on findings in this paper.

VI. CONCLUDING REMARKS AND
POLICY IMPLICATIONS

This paper analyzes what motivates NIPF
owners to participate in a Norwegian nation-
wide voluntary forest conservation program.
Our study provides further insights into bio-
diversity conservation of private forestland,
since the Norwegian scheme requires partici-
pants to give up all their rights to forestry ac-
tivities for eternity, including future genera-
tions. To achieve an efficient strategy for
sustainable, long-term biodiversity conserva-
tion, it is important to understand what drives
motivations that are strong enough to partici-
pate in such programs. Our econometric anal-
yses, based on a theoretical framework, sug-
gest that a landowner’s positive expectation
about additional income opportunities, over
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and beyond the compensation payment, pro-
vided by conservation program participation
increases the owner’s likelihood to partici-
pate. In addition, the results confirm the pre-
vious findings that the owner’s positive envi-
ronmental attitude increases the probability of
participation. Consistent with the literature,
our results also suggest that owners who per-
ceive that conservation regulations are too
strict and/or who have more mature forest in
their stands are less likely to participate.

Our empirical evidence combined with
theoretical considerations indicates that
whether or not owners do positively expect
their program participation to facilitate extra
and sustainable economic income from non-
timber activities in their forest is a key factor
that could remove barriers to participation in
no-time-limit conservation programs. Given
this, policy makers may be able to increase
participation without increasing the compen-
sation payment per hectare, by considering
campaigns and program designs that can in-
crease forest owners’ expectations and also
deliver on such expectations by directly and
indirectly facilitating future economic oppor-
tunities from program participation, at least
around and to some extent within established
reserves. Thus, our analyses suggest that it be-
comes important for policy makers to under-
stand what underlies forest owners’ positive
expectations about additional income oppor-
tunities from conservation programs such as
the voluntary forest conservation program in
Norway. Our empirical model provides in-
sight into this, suggesting that commercial
nontimber recreational activities are one fac-
tor likely to facilitate the owners’ economic
expectation from a conservation program.

Further, of importance for program design
and targeting, the results show that even if
participation is forever, forest owners are still
willing to participate if the conditions and ex-
pectations are right, and biologically, such
long-lasting programs are much preferred. To
get the most biodiversity for their buck, our
results suggest that conservation authorities
should not only target but market15 voluntary
conservation programs in specific ways.
Those variables that a priori are not expected
to be negatively correlated with high biodi-
versity values could be targeted first (e.g.,
relatively young forest owners not residing
near their relatively small forest plots). Own-
ers of mature forest plots, typically containing
higher biodiversity values, need stronger con-
vincing to take part; for example, our analysis
shows one could give more weight to income-
generating, nontimber activities in and around
reserves. Interestingly, our results are con-
firmed by the thinking of the public commit-
tee behind the new Nature Diversity Act in
Norway from June 2009. This committee rec-
ommended stimulating future conservation by
allowing and providing support to income-
generating activities both within and around
forest reserves (NMOE 2004). Results of the
practical implementation of this intention re-
main to be seen, but our study confirms that
it may indeed be a good idea if long-term bio-
diversity conservation is to be substantially
increased.

15 Frondel, Lehmann, and Wätzold (2012) find, for ex-
ample, that the information provided in relation to voluntary
conservation programs, which could include information
about the available nontimber income options suggested
here, can influence participation decisions significantly.
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APPENDIX

III. VOLUNTARY CONSERVATION AND COMPENSATION

The government has a goal of increasing the protection of forests in nature
reserves in Norway from today’s level of 1.4% of the productive forest area,
to conserve more nature types and habitats for vulnerable and threatened
species. Many of these species depend on large, old and dead trees to survive.
The new nature reserves will consist of voluntary conservation in cooperation
with private forest owners and increased protection of government land. The
whole or parts of your forest may be interesting for inclusion in the plan for
voluntary conservation. That is also the case for forests that are not old today,
but where biological value can develop over time. Ownership will remain with
you, but a reserve will be established in exchange for you receiving economic
compensation. You will for all future periods not be able to harvest timber or
in other ways affect the biological value. Recreation, hunting, fishing,
harvesting of mushrooms, mosses, and berries, and animal grazing may
continue as before, by and large. Commercial activities that may degrade the
environment (for example, construction of roads and recreational homes) will
not be allowed.

16. If you were to get adequate compensation, would you voluntarily
participate in setting aside the whole or parts of your forest as a nature
reserve?

□ Yes

□ No

□ Don’t know

FIGURE A1
Survey Excerpt
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