Environmental policy for ecosystem services and
biodiversity

Preferences for fish conservation and instruments for
forest policy

Brian Danley

Centre for Environmental and Resource Economics (CERE)
Faculty of Forest Sciences
Department of Forest Economics
Umed

Doctoral thesis
Swedish University of Agricultural Sciences
Umea 2019



Acta Universitatis agriculturae Sueciae
2019:4

ISSN 1652-6880

ISBN (print version) 978-91-7760-326-9
ISBN (electronic version) 978-91-7760-327-6
© 2019 Brian Danley, Umea

Print: SLU Service/Repro, Uppsala 2019



Environmental policy for ecosystem services and biodiversity:
preferences for fish conservation and instruments for forest policy

Abstract

Threats to ecosystem services and biodiversity are some of the most important
contemporary policy problems facing the planet. Consisting of four papers, the
motivation for this thesis is threefold: to understand the different ways of defining the
benefits humans receive from the environment, how the public may be able to
understand more nuanced scientific aspects of biodiversity, and how forest policy
instruments are used to encourage family forest owners to safeguard ecosystem services
and biodiversity on their properties.

Paper 1 describes the different ways in which ecosystem services are uniquely
defined in the broad ecosystem services literature. Paper II investigates how
respondents to a stated preferences survey value a little-known species with an
important biodiversity characteristic relative to a familiar species of lesser biodiversity
importance. The interpretation of Paper II is that using multiple flagship species
targeted toward different members of the general public may be a way to use unfamiliar
yet ecologically important species for public outreach purposes. Papers III and IV
investigate how family forest owners in Sweden interact with and think about forest
policy instruments aimed at preserving biodiversity on their forest properties.

The result of Paper I shows that conceptual ecosystem services definitions exist on a
spectrum with some definitions being more characteristic of natural sciences, some
more characteristic of economics, and some existing between the natural science and
economics definitions. Paper II confirms the appeal of an unfamiliar species with a
unique biodiversity characteristic relative to a more familiar species is not limited by
geographic distance, but the appeal of such biodiversity may include areas close to its
habitat. Paper III shows Swedish family forest owners who are interested in taking
environmental efforts on their properties and stay out of forest stewardship certification
may be more skeptical of state action to secure biodiversity in Swedish forests. Finally,
Paper 1V shows the benefits of targeting different kinds of instruments to different
kinds of ownership objectives may be limited.

Findings from this thesis may contribute to better environmental policy by
improving conservation public outreach efforts and by clarifying the opportunities and
challenges of engaging family forest owners in achieving public policy goals.

Keywords: conservation, flagship species, endemic species, forest policy,
environmental responsibility
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1 Introduction

This thesis spans several topics and methods, but its central concern is
environmental policy framed by ecosystem services and biodiversity.
Ecosystem services and biodiversity have become prominent features in
discussions of contemporary environmental science and policy. Paper I sets the
context for environmental policy study at a broad, conceptual level and can be
used to frame many contemporary issues, including the contents of this thesis.
Paper Il is an example of using non-market valuation techniques to estimate the
benefits society receives from what are often termed ‘cultural ecosystem
services” (MESAB 2005) from the existence of fish biodiversity. Papers 11l &
IV investigate forest policy instruments that are aimed to secure a host of
implicit ecosystem services (cultural, provisioning, regulating, and supporting)
from Swedish forests by preventing trees from being cut.

The Convention on Biological Diversity is the most prominent policy
document uniting the empirical papers (CBD 1992). The Convention on
Biological Diversity is the most significant international recognition of the
importance of biodiversity within species, between species, the diversity of
Earth’s ecosystems, and by implication the diversity of Earth’s ecosystem
services. Central to the Convention on Biological Diversity is the idea that
conserving biodiversity is compatible with the exploitation of natural resources
if it maintains biodiversity stocks and is done in a socially equitable way, i.e.
consistent with the tenants of sustainable development. Article 7 of the
Convention on Biological Diversity calls for signatory states to conduct
environmental monitoring and assessment, which is facilitated via ecosystem
services definitions — concepts which are reviewed in Paper I. Article 14
encourages impact assessments of conservation policies, which may include
non-market benefits of biodiversity. Paper II investigates non-market benefits
of biodiversity using stated preferences methods. The Convention on
Biological Diversity also encourages the adoption of “economically and
socially sound measures that act as incentives for the conservation and
sustainable use of components of biological diversity,” implying that countries
should diversify the kinds of policy instruments they use and avoid strict
command-and-control regulation if appropriate (CBD 1992, Article 11).
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Voluntary instruments such as forest certification, contracts for forest
conservation with family forest owners, and encouraging landowners to exceed
official forest conservation guidelines by leaving voluntary set-asides under the
principle of ‘freedom with responsibility’ are examples of such incentives in
Swedish forest policy presented in Papers Il and IV.

With the Convention on Biological Diversity as the starting point, the policy
contexts branch off into biodiversity in marine ecosystems and biodiversity in
forest ecosystems. European Union policy influences both contexts. Marine
biodiversity serves as an empirical example of environmental policy, while
forest biodiversity concerns habitat protection of land. The latter is connected
to the EU consensus on Sustainable Forest Management, and expressed in
Sweden’s national Sustainable Forests (Levande Skogar) goals.

This first half of the thesis is organized to link together the various topics of
the four individual papers, explain their policy contexts, and describe the
various methods applied in the thesis. The next section will explain how
ecosystem services models and definitions, evaluated in Paper I, describe the
ways Papers II, III, and IV study the beneficial relationships between human
society and the environment. Section 3 introduces the literature review of
ecosystem services and why the stated preferences valuation of unfamiliar
biodiversity in Paper Il addresses a key challenge in the ecosystem services
research agenda. To introduce the topics of Papers III and IV, section 4
presents the context of Swedish forest policy and explains the importance of
family forest owners in environmental policy goals. Section 5 presents each of
the four different theories and methods used in the Papers I-IV in the same
order as they are applied in the papers. Due to length restrictions in Paper IV
itself, particular attention is given to Paper IV’s method in Section 5. Section 6
summarizes the key research questions, methods, and results from Papers I-1V.
I outline the contributions each paper makes to its respective literature and
possibilities for future research in Section 7. The two surveys used in Papers II,
III, and IV are presented in the appendix.
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2 An ecosystem services organization of
the thesis

The diverse topics in this thesis are united by various themes from ecosystem
services terminology I evaluate in Paper I, which serve as mental models for
understanding humanity’s relationship with nature. As I claim in Paper I, the
foundational theories and frameworks of ecosystem services are inclusive
enough to incorporate almost any aspect of nature having a direct or indirect
connection to human wellbeing. This section will illustrate the connections
between the different topics in this thesis using the two most common
conceptual ecosystem service models that describe the relationship between
nature and human wellbeing: the service cascade model, and the four categories
of ecosystem services from the Millenium Ecosystem Assessment. To
demonstrate how Paper I adds a useful dimension to conceptual models of
ecosystem services, | also organize the topics of Papers II, III, and IV based on
the typology of ecosystem services definitions from Paper 1. Placing Papers I,
III, and IV into these three different mental models shows how the seemingly
diverse issues of non-market valuation, policy instruments, and family forest
owner opinions address different issues on the spectrum of the human-nature
relationship that must be addressed for successful environmental policy.

First, any ecosystem services framework needs to make some kind of
distinction between the physical components of nature (structure), the
functioning or interaction between those components (process or function), and
nature’s resulting contribution to human welfare (benefit or benefit-providing
service) (Danley and Widmark 2016). A model of nature’s structure, processes,
and benefits as a service cascade is one way of describing how the intersection
of human wellbeing and nature is studied in this thesis, as illustrated in Figure
1. The cascade model, made famous by authors such as Potschin & Haines-
Young (2016), describes the human-nature relationship as a linear flow of
goods and services from nature’s physical ecosystems to its service-providing
functions, to the benefits humans receive from nature.

Economic valuation of nature, such as that produced in Paper 11, is inherently a
measure of the benefits people derive from a specific part of the environment at
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a given point in time (e.g. Boyd and Banzhaf 2007). Economic valuations of
nature can subsequently be used to inform policy interventions to improve the
structures, processes, and service flows from the environment, as shown by the
arrow at the bottom of Figure 1 connecting benefits and values back to policy
interventions. The forest policy analysis in Papers III & IV are studies of
different policy interventions to influence the biophysical structure of forest
ecosystems. Because the forest ownership objectives analysed in Paper IV
imply there is some kind of benefit to forest management, the ownership
objectives typology from Paper IV is an indirect evaluation of forest ecosystem
services and benefits as assessed by family forest owners. The connection to
forest ecosystem benefits in Paper IV is therefore represented by a dotted arrow
compared to the solid arrow for the direct analysis of public policy instruments
to maintain forest ecosystems (structures) in Paper IV and ecosystem services
and benefits in Paper I1.

Environment The Social and Economic System

/ A AL \ Final services / Goods and Benefits \

intermediate services
The ‘production
boundary’
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Figure 1. The service cascade model. Adapted from Potschin and Haines-
Young 2016. Arrows are added to illustrate the different aspects of the service
flow spectrum studied in Papers II, 111, and V.

Second, the four broad categories of ecosystem services articulated in the
Millennium Ecosystem Assessment (MESAB 2005) can also describe the
direct or indirect aspects of the environment studied in the empirical papers.
The four different categories of ecosystem services are one of the most
common ways of describing different kinds of benefits humans receive from
the environment and is illustrated in Figure 2. Economic values generated from
the stated preferences survey in Paper II are best described as cultural
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ecosystem service values from a unique assembly of fish species in a particular
marine catchment. Since the fish species in Paper II are only fished
recreationally and not commercially, the existence of and recreational value
from conserving the five species in Paper II can be considered as primarily
non-provisioning, cultural ecosystem services. The five fish species certainly
have a supporting and regulating role in their respective ecosystem, but the
economic values derived from the stated preferences survey do not fully
capture these intermediate yet important ecosystem services. The policy
instruments in Papers III and IV are aimed at securing the full range of
supporting, regulating, cultural, and provisioning ecosystem services from
Swedish forests for the benefit of the Swedish public in general. Policy
instruments in Papers III and IV enhance supporting, regulating, cultural
ecosystem services, and some non-timber forest products while reducing some
of the timber provisioning ecosystem services from commercial forest
management. Family forest owner opinions of forest ecosystem services
generally concern the private benefits generated from provisioning and cultural
ecosystem services of their forest properties but also their perceptions of the
importance of biodiversity in general, which implicitly includes all four kinds
of ecosystem services.

ECOSYSTEM SERVICES

Provisioning

FOOD

FRESH WATER
WOOD AND FIBER
FUEL

Papers -

SUppt:-rtIngIII & IVReguIatlng

CLIMATE REGULATION
NUTRIENT CYCLING
SOIL FORBMATION FLOOD REGULATION

DISEASE REGULATION
?_RlMARY Bl sl WATER PURIFICATION

Cultural

AESTHETIC
SPIRITUAL

Paper li AEGREATIONAL

Figure 2. Four types of ecosystem services. Adapted from MESAB 2005.
Arrows are added to indicate which of the four ecosystem services are studied
in Papers II, 111, and IV.



Ecosystem services are not explicitly defined in Papers 11, III, and IV, but the
different definitions of ecosystem services I identify in Paper I describe how
the benefits of nature are approached by economic valuation, Swedish forest
policy, and the opinions of family forest owners in the thesis. Figure 3
illustrates which definitions of ecosystem services match to the different central
features of Papers I, III, and IV. The forest policy instruments in Papers III
and IV aim to keep some of Sweden’s productive forests from being felled,
thereby enabling the conditions and processes of standing forests to provide
goods and services that satisfy human needs. Because the ecosystem benefits of
Swedish forest policy instruments are mostly implicit, the definitions of
ecosystem services that are characteristic of natural science describe how forest
ecosystem services are addressed in the Swedish Forestry Model.

Of course, ecosystem service definitions more consistent with environmental
and natural resource economics describe how non-market valuation defines
ecosystem services. The monetary values generated in Paper Il are a subjective
assessment of the service flow resulting from a feature of the environment that
directly affects the well-being of people: the existence of five fish species in a
specific ecosystem. Swedish family forest owners’ opinions of various forest
policy instruments and their own ownership objectives assessment concern not
only the benefits of forest ecosystems, but also owners’ opinions of
biodiversity in general. Since the family forest owner opinions I investigate
concern a variety of aspects, presumably ranging from the structures and
processes inherent in the concept of biodiversity as well as the benefits of
forest ecosystems, the generalized definition of ecosystem services based on
the Millennium Ecosystem Assessment best matches how I investigate this
stakeholder group’s relationship with the environment.

14



Conception of ES Examples of Specific Definitions

Natural Science:

Internal processes “Conditions and processes through which natural ecosystems, and
of nature create the the species that make them up, sustain and fulfill human life"
possibility for (Daily, 1997, p. 3).

human welfare.

ForeSt POllCY “The capacity of natural processes and components to provide the
goods and services that satisfy human needs, directly or indirectly”
(de Groot et al., 2002 emphasis added).

“The point at which the asset [of nature] is consumed by one or
more humans is the point where the service occurs and should be
evaluated” (Wallace, 2007, p. 240). ES are the final goods and

. services from the environment (Wallace, 2007).
Ecology-Economics

Hybrid: linking nature's
structure and
processes to benefit
creation

ES are the delivery mechanisms between the natural world and
the benefits they provide to people. "Services must be ecological
phenomena” (Fisher et al., 2008, p. 645) not physical goods, and
they “typically require other forms of capital to realize these
. benefits” (Fisher et al., 2008, p. 646).

Economic valuation

“The outputs of ecosystems (whether natural, semi-natural or
highly modified) that most directly affect the well-being of people...
a fundamental characteristic is that they [ES] retain a connection
to the underlying ecosystem functions, processes and structures
that generate them” (Haines-young and Potschin, 2013, p. i).

“The flow of final current services” (Boyd and Banzhaf, 2007, p.
618) resulting from “ecological things or characteristics, not
functions or processes” (Boyd and Banzhaf, 2007) in nature.

Family forest owners

— This group is mostly based on the original MA definition, “the
Generalized: for ] 5 .
ublic & policy benefits people obtain from ecosysltems (Millennium Ecosystem
P di Assessment 2005 V) and often includes processes that are
audiences indirectly beneficial to humans (e.g. Burke et al., 2015; SOU, 2013,
TEEB 2010).

Economics: natural
capital

Figure 3. Ecosystem services definitions and the central features of this thesis.
Adapted from Danley and Widmark 2016. Arrows are added to show the
aspects of ecosystem services and biodiversity addressed by forest policy
instruments, economic valuation, and the opinions of family forest owners.






3 Introduction to ecosystem services and
public preferences

3.1 From concepts to economic valuation

Papers I & II are investigations into the terminology used to organize and
communicate environmental science and policy and how the public may
understand ecosystem services and biodiversity. Paper I describes the different
meanings of ecosystem services in the scientific literature along with a
commentary on how to interpret ecosystem services as a broader feature of
environmental science. This review is an examination of how the conceptual
definitions of ecosystem services simultaneously describe nature’s benefits to
humans as well as how these definitions represent different conceptual
approaches to studying the environment. The ambition of Paper I was to
determine which aspects of the environment meet the criteria for being labelled
an ecosystem service so that I could subsequently focus on those aspects in my
thesis. Instead of finding a single criterion for how to identify ecosystem
services for environmental policy, four different types of criteria emerge from
the vast ecosystem services literature.

So much has been written about ecosystem services from a critical
perspective (see review in Schroter et al. 2014), explaining its history in
economics (e.g. Gémez-Baggethun et al. 2010), and how ecosystem services
should be continuously re-imagined as an evolving concept (Reyers et al.
2012), it is surprising a comparison of the different conceptual definitions of
ecosystem services did not already exist. Ecosystem services is a buzzword, but
it is also used in ways that ascribe concrete meaning to aspects of the
environment that specify certain structures, processes, and benefits from nature
as ecosystem services. Classification systems such as the Common
Classification of Ecosystem Services version 4.3 (Haines-Young and Potschin
2011) organize many aspects of the environment for practical purposes and are
not exclusively concerned with isolating ecosystem services beyond assigning
them a categorical designation in an overall classification standard. The
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contribution of Paper I is to show that despite the similarity in what aspects of
the environment are identified as ecosystem services across the academic
literature, the “central definitions [of ecosystem services] can reasonably be
interpreted as distinct from each other” (Danley and Widmark 2016, p 134) and
to describe what these differences are.

As Paper I argues, the foundational literature of ecosystem services intended
to make a broadly applicable and persuasive case for biodiversity conservation,
but it lacks a theoretical completeness needed to consistently identify exactly
what ecosystem services are separate from other aspects of nature (Lele et al.
2013). Significant controversy exists over the importance of consistency and
clarity in ecosystem services science, particularly since much of the field aims
to inform policy decisions. A good example is the multi-decade debate started
by the Costanza et al. (1997) valuation of every ecosystem service on Earth,
which has been hailed for raising public awareness despite consistent criticism
from many economists that the methodology is deeply flawed (e.g. Toman
1998). Nonetheless, public awareness of ecosystem and biodiversity
conservation and sustainability seems to have increased in recent decades.
Established in the wake of the UN Rio Earth summit of 1992, subsequent
national conservation and sustainable development policies pursuant to the
Convention on Biological Diversity represent important progress on global
ecosystem services and biodiversity issues. The recent passage of the Paris
Climate Agreement, however, stands as a reminder that ecosystem services and
biodiversity have been relatively less successful in generating policy attention
relative to climate issues (Geijzendorffer et al. 2017). With limited budgets and
attention spans, the large spectrum of ecosystem services and biodiversity
issues must compete along with other issues, not only environmental matters,
for public attention.

The scientific community has invested substantial effort in public outreach
and education campaigns concerning biodiversity issues (e.g. Novacek 2008),
but how public interest in environmental issues can translate into appreciation
of nuanced biodiversity per se has long been a debated issue (Sagoff 1988;
Mckinley et al. 2017; Young et al. 2014). For example, how might the lay
public actually ascribe economic value to ecosystems and species with
important biodiversity characteristics that they have never heard of and will
probably never experience if there are a host of other issues on which they can
focus their attention? In Paper 11, I explore an applied version of this question
by examining the relative value survey respondents place on the existence of
fish species with different familiarity and biodiversity characteristics. Paper 11
is an investigation of how the public’s general interest in environmental
concerns may or may not translate into an appreciation of more complex,
nuanced scientific aspects of ecosystem services and biodiversity.
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3.2 Unfamiliar biodiversity in marine ecosystems as an
example

The investigation into relative public preferences for unfamiliar species with
biodiversity characteristics in Paper Il comes from an interview survey
conducted in Northern Ireland and the Republic of Ireland in 2007. The study
site itself, the Lough Melvin catchment, has been studied relatively frequently
compared to other catchments partially because the catchment exists in both
Northern Ireland and the Republic of Ireland and is therefore of political
importance. Being conducted well before anticipations of Great Britain’s exit
from the European Union, the context of the survey in Paper II is influenced by
a number of European Union policies concerning marine and biodiversity
issues. First, Lough Melvin is a Special Area of Conservation under the EU
Habitats Directive (Kelly et al. 2012), making it a part of the Natura 2000
network of protected areas. In addition to the Habitats Directive, the European
Union’s Water Framework Directive and Marine Strategy Framework
Directive both aim to ensure ‘good ecological status’ of freshwater and coastal
marine areas and explicitly integrate economics into water management. Both
directives institute natural river basin districts as the units of management for
marine areas and call for public participation in policy. Non-market valuation
and cost-benefit analysis are two of the tools that member states are encouraged
to use in their management of marine areas under the Water Framework
Directive and Marine Strategy Framework Directive (European Commission
2016).

Only a minority of water basins in Ireland are, however, on pace to meet
‘good ecological status’ targets as per the Water Framework Directive (Robins
et al. 2017). Despite relatively good ecological conditions in Lough Melvin
around the time of this study, phosphorus loadings from agriculture in
particular were an increasing cause for concern (Campbell and Foy 2008). In
addition to its political importance, the Lough Melvin catchment is important
for conservation purposes because it is a unique ecosystem, even if the species
investigated in Paper II are not of particularly threatened status. The within
species genetic diversity of three kinds of Lough Melvin brown trout in
particular make the catchment of special conservation concern based on the
ecological argument that “conservation measures should be based on local
populations rather than solely on evolutionary lineages or defined taxa”
(McKeown et al. 2010, p 343).

While the cost of conservation is often paid from public budgets or the
opportunity cost of forgone economic activity, the benefits of ecosystem and
biodiversity conservation are generally not fully realized in existing markets.
The value of certain cultural ecosystem services from species conservation,
particularly the non-use or existence value the general public ascribes to
various species, often needs to be estimated using non-market valuation
techniques (Brouwer et al. 2013). Estimating economic values of, among other
things, biodiversity conservation by asking members of the public to state their
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economic preferences enables conservation benefits to be put in commensurate
terms with conservation costs using cost-benefit analysis (Johansson and
Kristrdm 2015). Stated preferences surveys, such as the one analysed in Paper
II, are therefore a way of actively including the public in policy decision
making as encouraged in the Convention on Biological Diversity and the Water
Framework Directive.

With a particular focus on relative and not absolute values in Paper II, the
results my co-authors and I report have a different policy application than
classic cost-benefit analysis: which species may be good candidates to select as
a flagship species for outreach and education purposes. Flagship species are
used as easily recognizable symbols to “increase public awareness of
conservation issues and rally support for the protection of [specific] species”
(Favreau et al. 2006, p 3,951). Some in the conservation community have been
calling for a greater diversity of species to be used for conservation outreach
purposes and point to the The International Union for Conservation of Nature’s
Red List of Threatened Species (IUCN) ‘climate change flagship fleet’ as an
example (e.g. Barua et al. 2011). Methods used in Paper Il are one way to
explore using more than one flagship species for a given conservation initiative
by targeting different members of the general public with different flagship
species.
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4 Introduction to Swedish forest policy

4.1 Biodiversity in forests as an example

Papers III and IV investigate biodiversity policy in forests in a substantially
more applied and detailed way relative to Papers I and II. The broad forest
goals outlined at the EU and Swedish levels set the policy backdrop for the two
papers about family forest owners (Papers Il & V). No formal EU directives
or regulations exist specifically for forest management or forest conservation.
Natura 2000°s network of protected areas includes almost one quarter of
Europe’s forest cover (European Commission 2015), arguably making Natura
2000 a defacto EU policy on forest conservation and protection. National parks
and nature reserves cover 86% of Sweden’s land-based Natura 2000
obligations with a high degree of overlap between these two forms of
protection and Natura 2000 areas (Hedeklint and Hojer 2017). With a great
deal of Natura 2000 obligations satisfied, forest policy in Sweden generally
falls under the non-legally binding EU consensus on ‘Sustainable Forest
Management’ as expressed in the EU Forest Strategy. The current EU Forest
Strategy, adopted in 2013, states that member states should take a
comprehensive approach in their national forest policies that integrates EU
policies on topics such as employment and rural development, bioenergy and
bioeconomy, climate change policy, and conservation and biodiversity policy
(European Commission 2013).

With no EU level directives or regulations strictly steering Sweden’s forest
policy, domestic policy drives on-the-ground practice concerning forest
management. Revisions to the Forestry Act in 1993, which removed the
majority of strict regulatory control over forestry issues, state that equal
considerations should be given both to public environmental concerns as well
as production concerns in forest management (Bush 2010). The notion of equal
consideration of environmental and production concerns has been criticized as
an ideal that is not reflected in the reality of Swedish forestry by most
measures, such as the proportions of forest in production and the proportion in
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conservation (e.g. Lindahl et al. 2015). Practically, environmental forest policy
is articulated in the national-level environmental quality goals of Sustainable
Forests (Levande Skogar). Sustainable Forests includes a host of specific
objectives, including the preservation of existing forest biodiversity, habitat
connectivity for biodiversity, and the preservation of cultural artifacts and
recreational values (Swedish Environmental Protection Agency 2018a). The
most recent evaluation of these environmental objectives shows Sweden is not
on pace to reach the 2020 goals set out in Sustainable Forests. The Swedish
Forest Agency’s suggested response to these deficiencies includes improving
environmental considerations and increasing the protection of forests with high
ecological values (Swedish Environmental Protection Agency 2017a).

While forests cover almost 70% of Sweden’s surface area, due largely to the
legal exclusion of forests on national parks and any forest with less than 1
cubic meter of tree growth per hectare per year from productive forest
management, productive forests constitute approximately 55% of Sweden’s
landscape (SFA 2014). Because forests that are not officially protected or
legally excluded from commercial management in Sweden are almost
exclusively managed using a clear-cut system, forest conservation policy
operates in two main contexts in Sweden: either setting forest aside from
production for ecological and social reasons, or mitigating the negative
environmental impacts of clear-cut forestry. Of Sweden’s 23.4 million hectares
of productive forest, an estimated 200,000 hectares are final felled on a yearly
basis with a further 620,000 hectares being thinned or cleaned (Nilsson 2015).
Usually having one of the highest annual harvest volumes in Europe, similar to
Finland and Germany, approximately 85 million cubic meters of timber are
harvested from Swedish forests on average each year (Nilsson 2015), which
accounted for 11% of Sweden’s export value in 2013 (SFA 2014). The
challenge of meeting the Sustainable Forests targets, much less making
environmental and production concerns equal, given such a large-scale
intensity of timber production in Sweden means that mitigating the
environmental harms of forestry operations is an urgent national priority.
Slightly more than half of all productive forests are owned by individuals and
families in Sweden (SFA 2014), which means policy instruments to ensure
forest management measures meet environmental standards on family owned
forests are crucial to half of Sweden’s productive forests.

The papers in this thesis specifically look at families and individuals who
own forested land in Sweden, called ‘individual owners’ (enskilda cigare) in the
Swedish statistics. This ownership class consists of individual persons, or
groups of people, who own forested land as opposed to corporations or public
entities that own forested land. In the two forest policy papers, 1 use the
terminology ‘non-industrial private forest owners,” abbreviated as NIPF
owners, simply because this is the most widely used term to talk about this
class of Swedish forest owners in the academic literature. An alternative
terminology would be ‘family forest owners,” abbreviated as FFOs, which is
used in contexts such as the United States National Woodland Owner Survey
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(e.g. Butler 2016). As I mention in Paper IV, the high frequency of commercial
forestry operations on this category of forests implies these lands are well
integrated into industrial forest management, making the term ‘non-industrial’
somewhat misleading. On the other hand, many forests in Sweden are now
owned by members of multiple households, with the typical example being
siblings who have inherited their parents’ land and own it together.
Accordingly, a more fitting label in the Swedish context might be ‘extended
family forest owners.” For the purposes of my thesis, both terms are
interchangeable. Since the term ‘family forest owners’ makes clear that this
ownership category consists of non-corporate persons who own forests, I refer
to this group as family forest owners in the remainder of this thesis
introduction.

4.2 Forest policy instruments (the so-called Swedish
Forestry Model)

The forest policy instruments I investigate in this thesis are essentially a
collection of efforts to mitigate the environmental harms of Sweden’s
predominately clear-cut forest management system. This collection of forest
protection policy instruments and guidelines is often referred to as the Swedish
Forestry Model (KSLA 2009) and primarily consists of formally protected
areas, voluntarily set-aside areas, and retention structures left in felled areas.
This constellation of instruments set in the backdrop of Sweden’s deregulated
forest policy emerged after revisions to the Forestry Act in 1993 (Lindahl et al.
2015). In the simplest terms, protected areas and voluntary set-asides aim to
prevent felling on some of the most ecologically and socially valuable forest in
Sweden by excluding them from clear-cutting while the retention structures left
during felling aim to mitigate the most negative consequences of clear-cutting.
Figure 4 organizes selected instruments from the Swedish Forestry Model for
ease of reference.

Formally protected areas form the core of Sweden’s forest protection but
also include other landscapes and marine areas. Production forestry is expressly
excluded on national parks, nature reserves, habitat protection areas, and nature
conservation agreements. According to Statistics Sweden in 2017, 1.2% of
Sweden’s surface area is protected by national parks, which are concentrated in
the northern part of the country. Nature reserves cover the most land area of
any formal protection status by far at 3,888,516 hectares (Statistics Sweden
2017). Two additional forms of protection cover a smaller area than nature
reserves and offer landowners the ability to retain ownership of the property
and many rights of use, such as hunting and fishing: Habitat protection areas
and nature conservation agreements (Widman 2015). Habitat protection areas
are permanent conservation contracts in which, like nature reserves, owners are
compensated for the full reduction in property value from the contract plus a
25% supplement. Nature conservation agreements compensate landowners up
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to 60% of their property value for contracts of up to 50 years (Swedish EPA

2017).
State policy Description Scale of application
Formal protection by National parks, nature reserves, habitat Small, approx 4% of sub-alpine
the state protection areas, nature conservation productive forest (ca. 940,000 ha)
agreements
| Voluntary set-asides Private contributions. Areas generally Small, between 3 and 5% of sub-alpine
over ap between 0.5 and 20 hectares chosen productive forest (ca. 700,000- 1,175,000 ha)

according to forest stewardship
certification standards or at the
owner's discretion

Clear-cut forestry with
retention structures
(general considerations)

Retention standards during felling:
leave some standing trees, avoid

soil damage in riparian areas, protect
cultural artifacts from structural harm,
leave some deadwood

All managed forests (approx 23,400,000 ha)

Private mechanism

Description

Scale of application

Forest stewardship
certification

Voluntary enrollment of forest property
into Forest Stewardship Council (FSC)
or Endorsement of Forest Certification

Large, all private company owned forests,
state company owned forests, and various
other publically owned forests are certified.

(PEFC) An unknown percentage of family owned

forests are certified.
Figure 4. Selected instruments in the Swedish Forestry Model. Forest
stewardship certification overlaps with voluntary set-asides and retention
standards for clear-cutting.

The amount of formally protected forest in Sweden is usually divided into
forests that are close to the mountainous region bordering Norway or at
relatively high elevations (alpine forests) and forests that are below this
boundary. The regions indicated as ‘region 1’ in Figure 5 shows the areas of
Sweden considered as alpine forests in which more than half of all forests are
formally protected. Forests with relatively lower growth rates and relatively
high nature value dominate this area (Statistics Sweden 2017). In forests below
the alpine boundary, 2% of forest is protected via nature reserves and habitat
protection areas. A further 1% of the forest area is protected by time-limited
nature conservation agreements and 1% of land is currently being converted to
nature reserves.! The long-term goal for protected forests below the alpine
forest boundary is 10%. Forests officially protected from commercial
operations currently comprise less than half of this target (4%) in non-alpine
areas. The remaining area target not covered by formal protection instruments
(6%) needs to be supplemented with voluntary set-asides.

' Some of the area currently being converted to nature reserves comes from
compensating mostly companies that own these areas with productive forest via a
company called ESAB, which was specifically created for this purpose. It is not yet
clear if the land protected through the ESAB program was entirely composed of
previously voluntarily set-aside forest and therefore represents only a change in
protection status from voluntarily protected to officially protected.
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Figure 5. Different forest biomes in Sweden. 1= Alpine, 2=Northern Boreal, 3=
Southern Boreal, 4= Boreonemoral, 5= Nemoral. Source Swedish
Environmental Protection Agency 2018b

I explain voluntary set-asides in Paper III, but it bears repeating here to provide
an introduction to the Swedish Forestry Model as a whole. All forest
landowners in Sweden are encouraged to voluntarily set aside parts of their
productive forests for conservation purposes. Voluntary set-asides should be at
least 0.5 hectares of contiguous, productive forest with one or a combination of
high nature value, cultural significance, or social value. The landowner should
set the area aside without compensation and any management measures taken
in the voluntary set-aside should not damage the natural, cultural, or social
value on the stand. The status of the stand should be recorded in a forest
management plan (SFA 2012). As of 2016, the total area of forests voluntarily
set aside from production is estimated to be 1.2 million hectares, although this
is admittedly an over-estimation. The Sustainable Forests goal is that voluntary
set-asides will comprise 1.45 million hectares of productive forest by 2020
(SFA 2017). The actual total amount of voluntary set-asides is uncertain since
set-aside areas are self-reported by forest owners. Forest companies publish
information on their voluntary set asides (Skogs Industrierna 2018)? but the
vast majority of set-asides on family owned forestland are private information.
Depending on how much of the 1% of forest currently being converted to
nature reserves were previously voluntarily set-asides, a further 1-2% (approx.
235,000-500,000 hectares) of non-alpine forest needs to be set aside from
production to meet the 10% target.

2 An English version of the map of voluntary set-asides by forest companies can
be found at https://www.forestindustries.se/forest-industry/sustainable-
development/voluntary-set-aside-forests-in-sweden/map/
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Explaining forest voluntary set-asides in Sweden requires a reference to the
Forest Stewardship Council (FSC) and the Programme for the Endorsement of
Forest Certification (PEFC).? Both certification standards use respective
national forest legislation to create their country-specific guidelines, but both
standards operate completely independent from Swedish government oversight
(Lister 2011). Despite FSC and PEFC’s status as private, market institutions,
their requirement that at least 5% of productive forestland should be set aside
from production on all certified forests is an essential mechanism compelling
forest owners to leave voluntary set-asides (Johansson 2013). Currently, forest
certification standards provide more explicit criteria for how voluntary set
asides should be chosen compared to information officially provided by the
state (Brukas and Sallnéds 2012). Both FSC and PEFC prohibit cutting on areas
that meet the criteria of a Woodland Key Habitat (FSC Sweden 2010; PEFC
Sweden 2012), which presumably means that all Key Habitats on certified
lands are voluntarily set-aides but the reverse is not necessarily true. According
to FSC standards, forest stands that have been sold to the Swedish state or are
under contract for nature conservation cannot be considered as voluntary set-
asides (FSC Sweden 2010). Although all land-owning forest companies are
certified and the vast majority of the forest industry is certified, it is not truly
known how much forest owned by individual people and families in Sweden is
certified. One estimate put the approximate percentage of individuals and
families owning certified forests in Sweden at 17% (Johansson and Lidestav
2011), but this figure was estimated about five years before the survey in this
thesis was conducted.

Forest stewardship certification through FSC and PEFC also overlaps with
the third pillar of the Swedish Forest Model for environmental harm mitigation:
leaving retention structures (generell hdnsyn, directly translated as ‘general
considerations’) during felling. As I mention in Paper III and IV, the retention
practices include leaving some standing trees, leaving some deadwood,
avoiding damage to soil in riparian areas, and protecting various cultural
features from structural harm, such as old building foundations (Hysing 2009).
Landowners are legally obligated to take these measures on any felled forest in
Sweden and they are not compensated for the opportunity cost of doing so,
which is probably low (e.g. Carlén et al. 1999). Retention structures have
increased structural diversity in the Swedish forest landscape (e.g. Kruys et al.
2013; Simonsson et al. 2016), and seem to mitigate some of the more serious
consequences of clear felling on affected biota (Gustafsson, Kouki, and
Sverdrup-Thygeson 2010).

Important to note is that many practical decisions regarding what to leave
and where to physically drive the forest harvesting machinery seem to be made
by forestry contractors (Lindroos, Lidestav, and Nordfjell 2005). While forest

3 An English translation of the FSC standard can be found at the following address.
https:/se.fsc.org/preview.fsc-forest-management-standard-for-sweden.a-772.pdf The PEFC
standard is only available in Swedish.
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companies may select and signify certain trees to be retained before felling, it
seems that families and individuals who own forests may have a small role, if
any, in selecting retention structures relative to contractors who do the actual
cutting (e.g. Hogl et al. 2005). Despite landowners’ legal obligation to see that
retention structures are left during felling, no research exists on the direct
question of how much family forest owners are involved in selecting retention
structures during clear cutting. The Swedish state has largely left the
implementation of retention structures as an issue for the forestry sector to
solve as a part of their ‘sectorial responsibility’ (sektorsansvaret) to contribute
to environmental goals in the Swedish Forest Model (Swedish Forest Agency
2016).

Forest stewardship certification through FSC and PEFC are designed to play
an important role in securing a quantity and quality of forest retention
structures that is beyond what is strictly required in Swedish law. Particularly
for measures that are difficult or prohibitively expensive to monitor, such as
retention structures and voluntary set-asides, forest certification is meant to
secure good environmental practices based on the voluntary willingness of
owners of certified properties (Romero et al. 2013). Due to the central role of
FSC and PEFC certification, the ‘soft governance’ of the Swedish Forestry
Model (Carlsson 2017) is defined by official state policy, the private
mechanism of market-driven forest certification, and voluntary efforts on the
part of non-certified actors in the Swedish forest sector. Complicating the dual
public and private structure of the Swedish Forest Model, timber from certified
forests carries a price premium with at least some timber buyers in Sweden,
such as the forest owners association Sodra Skogsdgarna and the forest
company Holmen (Villalobos, Coria, and Nordén 2018). Because of the price
premium forest owners can expect from FSC or PEFC certification, the
financial motivation for certifying a forest property is clear while the
environmental stewardship motivation for certification is more ambiguous.

Given the incentives for certification in Sweden, it should be expected that
Johansson and Lidestav (2011) found felling activity in areas with higher
percentages of family owned forestland under FSC and PEFC certification to
be more intense compared to other areas. Relying on FSC and PEFC
certification to enhance environmental harm-mitigation efforts in Swedish
forestry is to hope that forest owners who demonstrate a particular interest in
profit from their forests will voluntarily restrain their commercial activities for
environmental reasons. Sweden’s heavy reliance on volunteerism and market-
driven certification in its forest policy contribute to what Lindahl et al. (2015)
identify as an ‘implementation deficit’ in the current Swedish Forestry Model.
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4.3 Family forest owners as actors in the Swedish
Forestry Model

Most research about the responsibility of private actors for achieving forest
protection goals in Sweden focus on corporate actors (e.g. Simonsson et al.
2016) or critical evaluations of governance processes involving many different
actors (e.g. Wallin 2017), but the view of family forest owners on the
responsibility for nature protection delegated to them by Swedish law is sparse
(e.g. Widman 2016; Lofmarck et al. 2017). Sweden’s reliance on volunteerism
from its family forest owners is one example of involving private stakeholders
in public forest policy, a global trend which has increased in recent decades
(Gregersen and Contreras 2010). With rising incomes and awareness of
environmental issues in western countries, family forest owners may be
increasingly able and willing to manage their properties based on
environmental and social ideals. Commensurately, public demands to bring a
broader array of forest ecosystem services under deliberate state governance
have increased significantly in recent decades, particularly in Sweden (Marald
et al. 2017).

Family forest owner willingness to manage their lands in ways that
intentionally or unintentionally provide more public ecosystem services from
their forests may be an opportunity in which public and private interests can be
brought into closer alignment. The challenge for forest policy researchers and
practitioners in many industrialized countries is exactly how to formulate and
implement policy that links public demands for non-timber ecosystem services
with family forest owners who could be mandated, nudged, or otherwise
persuaded to provide the desired services (Cubbage, Harou, and Sills 2007).
The Swedish Forestry Model is one example of how landowners, including
family forest owners, can be incorporated into public policy in a way that
attempts to elicit cooperation and buy-in to policy objectives and methods of
policy implementation.

Papers III and IV address family forest owners as actors in the Swedish
Forestry Model who are heavily influenced by what I see as an omnipresent yet
under-appreciated feature of the Swedish Forestry Model: freedom with
responsibility. Sweden, not unlike other northern European countries, often has
strong norms to follow laws that may already allow a relatively wide
interpretation of what the law actually entails (e.g. Bernitz 2013). It is natural
to assume that Swedish family forest owners would feel a relatively strong
moral or normative pressure to follow regulations or guidelines from the state
concerning management of their forest properties. The fact that Swedish family
forest owners can generally be expected to follow norms of environmentally
responsible forestry practices is not terribly different from what may be said
about family forest owners in, for example, other Nordic countries. What is
unique is how the state and the Swedish forest sector, which includes family
forest owners, have come to an implicit agreement that the forest sector acting
on normative pressure to do what is in the public interest substitutes for the
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detailed state regulation of forestry repealed in the Forest Act of 1993 (Lister
2011; Lindahl et al. 2015).

Two phrases are commonly used in reference to the self-regulatory
expectations on the forest sector: ‘sectorial responsibility’ (sektorsansvaret)
and ‘freedom with responsibility’ (frihet under ansvar), which carry the same
or similar meaning. For the sake of brevity, I will use the phrase ‘freedom with
responsibility’ to refer to the concept as it pertains to Swedish family forest
owners. The phrase ‘freedom with responsibility’ is never actually mentioned
in the Swedish Forestry Act, or any other official forestry legislation for that
matter. The concept is only implicit as far as legislation goes, but is discussed
as if it is official policy by actors in the forest sector (e.g. Lofmarck et al.
2017), government reports (Riksrevisionen 2018), and the Swedish Forest
Agency itself (Swedish Forest Agency 2017). The Swedish Forest Agency’s
webpage about ‘freedom with responsibility’ explains that in order to achieve
Sweden’s dual production and environmental forestry goals, forest owners and
managers must do “substantially more than what the law requires” (betydligt
mer dn vad lagen krdver) as it pertains to environmental harm mitigation
efforts.

What Sweden has done with encouraging family forest owners to voluntarily
exceed loosely enforced guidelines under the principle of ‘freedom with
responsibility’ is to tacitly adopt explicitly normative language and then plan
on normatively motivated actions to contribute an essential percentage of forest
protection. I argue that ‘freedom with responsibility’ is important beyond its
surface rhetorical appearance and represents a tool of public policy, what
Bemelmans-Videc et al. (2003) call a “public sermon,’ that encourages people
to do what is in the public interest for other than purely self-interested reasons.
Lofmarck (et al. 2017) explore the different ways in which family forest
owners understand their various responsibilities as landowners in interactions
with forest industry service providers, but do not set the this responsibility in
context as a policy instrument to encourage voluntary efforts.

To translate the meaning of ‘freedom with responsibility’ for an international
forest policy audience, 1 argue this normative concept is an attempt to
incorporate what Aldo Leopold famously articulated in his essay ‘Land Ethic’
(Leopold 1949) as a tool of statecraft. Leopold’s idea is that landowners often
have ideals of environmental stewardship in mind when managing their
properties and envisions a future in which forest management will be driven by
the recognition of the intrinsic value of nature. ‘Freedom with responsibility’ is
used a tool of statecraft to encourage all Swedish landowners to contribute
substantially more to environmental efforts than what the law requires, which
is, by design, necessary to achieve public environmental objectives.
Accordingly, Papers III and IV approach Swedish family forest owners’
experiences and opinions of the various policy instruments in the Swedish
Forestry Model as stakeholders who are “simultaneously private agents
maximizing utility from their forest stands as well as public partners with the
state” (Danley 2018, p 699).

29






5 Theory, methods, and materials

Four different methodologies are used in this thesis. This section introduces
each methodology in the order in which they appear in Papers I-IV. The
conceptual framework implied in Papers III and IV is also explained before
presenting the methods of those two papers. Due to length limitations in Paper
IV itself, the methodology used in Paper IV is presented in relatively more
extensive detail in Section 5.5. A description of the two surveys used for
Papers II-1V follows the theoretical and methodological sections.

5.1 Literature review method (Paper I)

The guiding research question framing my reading of the literature was “What
are the different criteria that define what ecosystem services are as natural
phenomena in a way that uniquely excludes other aspects of nature?” To that
end, the sampling method can be described as ‘maximum variance sampling’
(Patton 2002) since I derived insights by searching for literature that exhibited
the greatest differences in how ecosystem services are uniquely and exclusively
identified in nature. This method entailed a broad reading of the ecosystem
services literature with particular attention to the more frequently cited review
and conceptual literature.

The typology of conceptual ecosystem services definitions is the result of
reaching ‘data saturation’ by collecting different definitions until reading
additional material added “little in terms of further themes, insights,
perspectives or information” (Suri 2011, p72) on how to identify ecosystem
services. Paper I is not an exhaustive review of all ecosystem services
definitions, but it seeks to describe the different kinds of definitions that can be
found in the academic and policy literature. The Intergovernmental Platform on
Biodiversity and Ecosystem Services (IPBES) conceptual framework contests
the idea of ecosystem services in general, and is the most important example of
conceptual notions of ecosystem services that lie outside the scope of Paper I’s
typology (Borie and Hulme 2015). Like the IPBES conceptual framework,
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many critiques of ecosystem services object to anthropocentric or
commodification-of-nature implications that are sometimes associated with
ecosystem services terminology (e.g. Schroter et al. 2014; Silvertown 2015;
Van Hecken et al. 2018). Because most critiques of ecosystem services do not
advocate alternative conceptual definitions of how to identify ecosystem
services but instead comment on the inherent logic associated with the concept,
these critiques are not directly relevant for Paper I’s typology.

5.2 Stated preferences theory, method, and application
(Paper Il)

Respondents to the discrete choice experiment analysed in Paper II are
assumed to choose between different conservation alternatives based on which
alternative maximizes his or her welfare, or utility. Random utility theory
asserts that individuals make utility-maximizing decisions based on parameters
that are known to themselves, but are not directly observable to the researcher
(McFadden 1973). Due to the lack of actual choices made in incomplete or
non-existing markets for goods such as biodiversity, the utility individuals
derive from many environmental goods and services must be estimated using
stated preferences surveys. Discrete choice experiments are one stated
preference method in which individuals choose between different outcomes
with varying choice attributes, which include a positive cost associated with
some of the outcomes. In discrete choice modelling, individuals’ utility for a
composite good is comprised of the qualitative characteristics of the good
(Lancaster 1966). In this case, the five different fish species in the survey and
the cost of conservation are the qualitative characteristics of the good that
survey respondents were asked to value. Discrete choice experiments, by
design, are well suited to make comparisons between different attributes of
particular policy programs (Ben-Akiva and Lerman 1985), which is the main
focus of Paper I1.

The multinomial logit model is the standard econometric tool for discrete
choice modelling, but it has a variety of limitations, such as the assumption that
all individuals have homogenous preferences for qualitative characteristics of
the economic good (Train 2009). The latent class model is one way to relax this
restriction of preference homogeneity by allowing for a degree of heterogeneity
among respondents based on observable individual-specific characteristics. In a
latent class multinomial logit model, preferences of all individuals are assumed
to belong to one of several different classes in which preferences are
homogenous within classes and heterogeneous between classes. Other, more
complicated ways of incorporating heterogeneity into discrete choice analysis
exist, such as the random parameter logit and the latent class mixed
multinomial logit model (e.g. Greene and Hensher 2013). The degree of
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heterogeneity provided by a latent class model is, however, sufficient to
address the main research question of heterogeneous preferences for potential
flagship species in these survey data. The k-means cluster from Paper IV is
another way of assigning individuals to discrete latent classes based on
individual-specific characteristics.

A main component of Paper Il is distance decay in environmental valuation,
which has traditionally been investigated to determine the area and population
over which to aggregate benefits of public projects for cost-benefit analysis
(e.g. Pate and Loomis 1997; Hanley et al. 2003). Distance decay is said to
occur if the economic value ascribed to environmental goods and services
reduces, or decays, with increasing Euclidean distance from the environmental
good or service. In recent years, applications of distance decay in
environmental valuation have expanded beyond defining the geographical
range of public project beneficiaries. Looking specifically at environmental
sites with recreational use value, Schaafsma et al. (2013) find the close
proximity of substitute recreational sites increases the effect of distance decay
on stated willingness-to-pay. Other studies evaluating distance decay have
looked for spatial patchiness in willingness-to-pay values (e.g. Johnston and
Ramachandran 2014), although the economic meaning of such spatial
clustering is not always made clear. In general, the economic value of
environmental goods and services with use value is expected to decrease with
increasing distance from the object of valuation (e.g. Campbell et al. 2009),
although the distance decay of non-use value in general is more ambiguous
(Concu 2007). For example, some goods with important non-use values such as
landscapes with iconic or national status and conservation habitat restoration
frequently exhibit no distance decay and may even increase in value further
away from the location of the good (Loomis 2000; Rolfe and Windle 2012;
Giraud et al. 2010).

One intuitive reason for an absence of distance decay in valuation of iconic
landscapes or the conservation of well-known species is because there may be
no close substitutes for such goods even at large geographic scales (Bateman et
al. 2006). What has not been specifically addressed is if the frequent lack of
distance decay in valuation of species conservation (e.g. Wallmo and Lew
2016) occurs due to the biodiversity characteristics of various species or
because the appeal of qualities such as familiarity or charisma are insensitive to
distance. To my knowledge, Paper Il is the first study that attempts to
distinguish between the effects of distance on biodiversity value and familiarity
value and the first study focusing on distance decay in relative, not absolute,
valuation for species conservation. Literature on the policy uses of stated
preference valuation for environmental issues, such as distance decay,
generally pertain to absolute willingness-to-pay values and cost-benefit
analysis (Freeman III, Herriges, and Kling 2014). For example, absolute
willingness-to-pay valuation may be used to determine if and how much of an
environmental good to provide via public policy programs. The suggested use
of the economic valuation study in Paper Il is direct public outreach based on
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which of the choice attributes is relatively most preferred by respondents living
relatively closer to or farther away from the study site.

Latent class analysis of discrete choice experiments identifies a limited
number of preference types that can be directly interpreted as different market
segments and should accordingly respond to different types of marketing
messages. One recent suggestion for using latent class analysis is to assist in
identifying various species as potential symbols of conservation efforts, or
flagship species, among different types of conservation-minded individuals in
the general public (Verissimo, Pongiluppi, et al. 2013; Verissimo, Fraser, et al.
2013). The prospect of being able to target members of the public who would
respond relatively stronger to a nuanced message of biodiversity based on
geographical characteristics while using a more traditional flagship species for
other members of the public may be a valuable tool for ‘conservation
marketing’ by governments and environmental organizations (Wright et al.
2015). From another standpoint, using the results of stated preferences
valuation studies for public conservation outreach allows for a somewhat rare
opportunity to validate the results of stated preferences surveys, which could
possibly offer insights on how to improve survey methods.

5.3 Family forest owners in a principal-agent framework
(Papers lIl and 1V)

My approach to analysis of family forest owners as participants in Swedish
forest policy is inspired by what is called the ‘principal-agent problem.’
Readers with training in economics may take the basic tenets of this analytical
framework for granted, but since the intended audience of Papers III and IV
includes researchers with a non-economics background, I will briefly outline
the problem. An agent is a party contracted to act on behalf of another party,
designated as a principal, in some specific matter. Perhaps the most important
assumption of this model is that agents’ (or potential agents’) interests differ
from the interests of the principal. The importance of some difference of
interest between the principal and the agent cannot be overstated in comparing
this conceptual approach in studying family forest owners to, for example, a
service logic in which environmental value is co-created with family forest
owners (e.g. Matthies et al. 2016). In order to attract and motivate agents to
best serve the objectives of a given principal, incentives are employed to
reward or punish agents based on observable outcomes from the agent’s
behavior. A classic question in game theory literature is how to design
incentives to maximize the probability that agents are self-interested in acting
in the principal’s best interest while minimizing the cost of the incentive to the
principal (Grossman and Hart 1983).
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Two other key dynamics of the principal-agent problem are the observability
of the agent’s actions by the principal and how to infer the type of potential
agent to select for contracting purposes. Cases in which the effort of an agent is
imperfectly observable creates a situation called ‘moral hazard’ in which agents
may be rewarded or punished based on an outcome that does not perfectly
reflect the efforts of the agent. Cases in which the type of agent (i.e. honest or
dishonest) is imperfectly observable when the principal selects an agent are
called ‘adverse selection’ (Cvitanic and Zhang 2013). A simplified figure
explaining the basic components of the principle-agent problem is shown in
Figure 6.

In Papers Il and 1V, as well as in this thesis introduction, the principal is the
Swedish state acting on behalf of the Swedish public. The interest of the
Swedish state is to ensure a socially desirable flow of all non-timber forest
ecosystem services from family owned forests as per the Sustainable Forests
goals. Family forest owners are agents who are encouraged to take certain
actions and avoid others using the public policy instruments of the Swedish
Forestry Model as incentives. Although the interests of family forest owners to
manage their properties in environmentally and socially responsible ways
means they may be somewhat willing to manage their forests in the interests of
the state, the basic assumption is there is still a gap between what owners do
and what the state wants. In this mental model, policy instruments exist to
motivate family forest owners to take additional environmental management
efforts that serve the public interest.

It is costly to observe the quality of family forest owner voluntary set-asides
and forest retention structures after final felling, making it difficult to know the
effort that each owner makes and to motivate additional actions with targeted
incentives. Freedom with responsibility gives an unenforceable obligation to
family forest owners as a collective of contracting agents to assist in closing the
gap in forest protection goals. Family forest owners are also not rewarded for
voluntary set-asides, which means observability of forest owner effort is
problematic but there may not be a clear problem of moral hazard. Family
forest owners are also recruited into forest certification, which may attract
owners more inclined to felling (Johansson and Lidestav 2011), but may
exhibit no positive or adverse selection based on the quality of forest retention
structures (Villalobos, Coria, and Nordén 2018). In the research in this thesis, I
approach family forest owners as agents who interact with and have opinions
about efforts made by the state, the principal, to persuade them to take actions
that are in the public interest but not necessarily in the interest of owners
(agents) themselves.
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Figure 6. Basic features of a principal-agent framework used to approach
family forest owners and policy instruments in Papers III and IV.

5.4 Certification and set-asides as a selection problem
(Paper Ill)

Given the costs of obtaining forest certification and the market benefits it
entails (e.g. Villalobos et al. 2018) it is reasonable to assume that set-asides are
but one of a host of decisions family forest owners consider when deciding
whether or not to certify their properties. Including set-asides as an automatic
feature in the larger decision of whether or not to enroll in forest certification is
similar to a behavioral nudge in which the default is set to the socially desirable
alternative (Thaler and Sunstein 2008), but in this case there should be no way
to opt-out of the default according to certification standards. The promise of
forest certification is to provide both financial benefits to the landowner as well
as secure environmental best practice in forest management (Rametsteiner and
Simula 2003), so participation in certification cannot be directly considered as
a charitable act, such as joining an environmental organization (e.g. Hossain
and Lamb 2012). It is clear that participation in FSC and PEFC certification in
Sweden is a signal of family forest owners’ financial motivations (Johansson
and Lidestav 2011), but it is not clear what participation in certification signals
about owners’ environmental motivations.

If forest income motivations dominate environmental motivations, there may
be adverse selection into certification. In the adverse selection case, FSC and
PEFC environmental guidelines act as a restraint on what would otherwise be
more environmentally damaging forest practices without certification.
Therefore, adverse selection implies that forest owners who are inclined toward
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relatively more environmentally harmful forestry practices are the owners who
tend to benefit from the certified timber price premium. If environmental
motivations dominate income motivations in forest certification selection, then
FSC and PEFC certification are directing the price premium towards owners
who are more inclined toward environmentally friendly forest management. If
this is the case, it calls into question the additionality of forest certification’s
environmental benefit (i.e. owners may have used the same environmentally
friendly management measures even without certification.) Empirically,
Villalobos et al. (2018) find environmental conditions post felling and the
proportion of set-asides are neither positively nor negatively affected by
certification, which is inconclusive concerning desirable or adverse selection.
If, on the other hand, forest industry recruitment of family forest owners into
certification is the dominant explanation for which owners select to certify their
properties, then there is no reason to expect desirable or adverse selection. If
this effect dominates, then whether or not the various actors in the forest
industry overseeing forest management plans and practical forestry operations
are following sustainable management practices according to certification
standards is the most important factor.

Regardless of remaining questions about how to consider forest stewardship
certification on family owned forests, certification functions as a selection
mechanism that overlaps with ‘freedom with responsibility’ appeals for owners
to leave voluntary set-asides. Figure 7 describes three possible forest set-aside
outcomes given the overlapping voluntary mechanisms family forest owners
face, as modelled in Paper IIl. Since selection (or recruitment) into forest
certification is presumably related to the presence of voluntary set-asides on
family owned forests, I employ a selection model to account for the relatedness
of the three discrete outcomes. Selection models are one way of handling
estimation problems in which the dependent variable is unobserved for some
respondents. In paper III, I am unable to observe which family forest owners
with certified forests would have independently decided to make a set-aside if
they were not certified.

Certified VSA (certification standard) 0 _

Not Certified No VSA 1 0
Not Certified VSA (unspecified standard) 1 1

Figure 7. Three discrete outcomes modelled via a bivariate probit model with
selection (i.e. a binary Heckman selection model). VSA stands for ‘voluntary
set-aside.’
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Selection models have been applied extensively in certain subfields of
economics, with an estimation of the reservation wage for labor force
participation being the first application (Heckman 1979). Van De Ven and Van
Praag (1981) first developed the bivariate probit model with selection in a
study of health insurance deductibles to “get rid of an annoying feature” of
some missing data in their survey (p. 237). In a bivariate probit model with
selection, the selection and the outcome equations are related to each other by
the correlation of their respective error terms. In other words, significant
correlation between the error terms of the selection equation (certification
status) and outcome equation (the presence of set-asides on non-certified
properties) imply the existence of unobserved variables that explain both
selection and outcome. To paraphrase a long debate in the health and labor
economics literature, the appeal of selection models comes at the cost of
imposing the estimated variance from the selection equation onto the variance
estimation of the independent variables in the outcome equation (Puhani
2000).4

There is no definitive way to decide if a selection model is appropriate
relative to alternative specifications, but there are at least two reasons to prefer
a selection model for investigating family forest owner beliefs, certification,
and set-asides. One reason is that beliefs concerning responsibility and
environmental efforts can be a priori assumed relevant for both the
certification decision and the voluntary set-aside decision in combination as
opposed to only the outcome (set-aside) decision (Dow and Norton 2003). If
there was a clear, logical reason to believe that family forest owner beliefs
about responsibility and environmental efforts on their forests had a relevant
interpretation for voluntary set-asides and not for certification then a two-part
OLS may be a desirable alternative (e.g. Madden 2008). The second reason to
prefer a selection model for investigating owner beliefs, certification, and set
asides is that non-belief variables can be used as ‘exclusion restrictions’ in
explaining the selection equation while being excluded from the outcome
equation (Madden 2008). In Paper III, the variables strongly explaining
selection are forest property location and membership in a forest owners
association on certification status (i.e. the exclusion restriction variables) and
forest size, while the belief variables are only significant in the outcome
equation. With exclusion restriction variables (i.e. non-belief variables) having
the strongest significance in the selection equation, concerns of
multicollinearity impacting the belief variables of interest are mitigated (Puhani
2000). Therefore, a case-specific assessment of whether a selection model is
appropriate for exploring Paper III’s main research question meets two of Dow
and Norton’s (2003) three criteria for employing a selection model. Dow and

4 Without presenting the entireity of the mathmatical formulation here, exactly
how estimated variance from the selection equation is imposed in the outcome
equation estimation can be found in equation 18 in Van De Ven and Van Praag
(1981).
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Norton’s 2003 third criterion requires an evaluation of the inverse Mills ratio,
which does not exist for the bivariate probit selection model.

5.5 Creating family forest owner clusters (Paper V)

Designing or selecting policy instruments that are appropriate for their intended
audience is a popular topic not only in the behavioral literature on the effect of
incentives on individuals (see section 3.5), but also in applied policy and public
administration, such as the Smart Regulation framework (Gunningham,
Grabosky, and Sinclair 1998). Paper IV tests an idea that different types of
family forest owners will prefer, or match to, different types of policy
instruments that are intuitively consistent with their ownership objectives. In a
review of family forest owner typologies in Europe, Ficko et al. (2017)
conclude that “except for the concept of consumer segmentation originally
coming from marketing research... there have been little efforts to find other
theoretical foundation for making PFO [private forest owner]| typologies™ (p.
9). As I write in Paper IV, “the theoretical foundation for catering policy
instruments based on landowner objectives typologies is often implicit in the
literature” (p 4). I think it reasonable to assume for practical purposes that the
different owner types identified by typology methods should somehow
correspond to family forest owners’ latent value orientation toward their
properties, which should be observable in other matters of family forest owner
opinion (e.g. Karppinen 2000). Still, the ambiguous theoretical foundation for
the use of family forest owner typologies is a weakness in the literature (Ficko
etal. 2017).

Methodologically, Paper IV looks for correlations between owner types and
policy instrument types and does not make causal claims that family forest
owner objectives types cause policy instrument opinions. Based on results from
Paper 111, I caution readers that the policy instrument type that most strongly
correlates with one of the owner objectives types, forest stewardship
certification, may have more to do with non-ownership objectives
characteristics that make some owners more likely to be recruited into
certification. Although the methods used for Papers II and III are discussed in
some detail in the papers themselves, the methodology for creating forest
owner typologies is only briefly mentioned in Paper IV and warrants further
discussion. Furthermore, I have some critical remarks to make on the standard
application of the methods from Paper IV.

Principal component analysis and factor analysis are established methods to
reduce the dimensionality of data and facilitate interpretation of relationships in
the non-reduced data (Dunteman 1989). Both principle components and factors
are essentially linear combinations of non-reduced variables that are created to
explain the maximum amount of variance or correlation in the data. The
following equations represent the linear combinations of p variables produced
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by an unrotated principle component analysis that retains as many components
as variables (i.e. a standard principle component analysis). X is a vector of p
variables and a, is a vector of p coefficients (or loadings) cus, On2, ...0up,
produced from the principal component analysis (adapted from Jolliffe 2002).

Equation 1

CL’]X =@ X FapX st apX, = ZQ’U.}C
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Note that residuals do not appear in these expressions. Principal components
are generated in such a way as to maximize the explained variance in the
variance/correlation matrix using the first principle component, o.X, and
subsequent principal components maximize the remaining variance/correlation
so that the correlation between all principal components is zero (i.e. the
principle components are orthogonal to each other). Since variables in Paper IV
are normalized to have a mean of zero and a standard deviation of one before
the principal component analysis is conducted (as is common in the family
forest owner literature), the data reduction analysis used in Paper IV explains
the correlation between the normalized variables (Jolliffe 2002). Residuals will
exist if fewer factors than the number of original variables, p, are retained for
analysis, which is typically the case in applications of principal component
analysis.

A plethora of alternatives are available for the exact specification of
principal component or factor analysis. Since the purpose of Paper IV is to test
a common assumption, I applied the most common method to create a forest
owner typology: Varixmax (orthogonally) rotated principal component analysis
with a k-means cluster performed on resulting, individual-specific principle
component scores. Since rotation of principle components is so similar to
introducing a latent variable structure like factor analysis, it is often argued that
a rotated principle component is essentially a factor analysis (Abdi and
Williams 2010), although the distinction is not important for this application.
Also in accordance with standard practice in the family forest owner literature,
I retain only the first m principle components with clearly interpretable
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loadings (Ficko et al. 2017) such that m < p. The remaining (p x m) matrix of
principle components is multiplied by an (m x m) orthogonal matrix that is
chosen based on the Varimax criterion to increase the interpretability of each
component. Note the (p x m) matrix is simply the transpose of the reduced
number of principle components from Equation 1 above. Like most rotation
criteria, Varimax seeks to increase the interpretability of components by
increasing the loadings of variables having a high correlation with respective
components and reducing the loadings of variables having low correlation with
respective components to minimize the number of variables with intermediate
(i.e. close to 0.5) loadings on each component (Jolliffe 2002).

Since Varimax rotation retains the orthogonal relationships between
principal components, resulting measures of family forest ownership objectives
are not correlated with each other. From a behavioral interpretation standpoint,
orthogonality is unappealing in describing relationships between family forest
ownership objectives. For example, orthogonality in the factor scores means
that recreational and traditional objectives are completely unrelated, which is
unlikely to be the case. An alternative would be to allow correlation between
principle components using an oblique rotation (Abdi and Williams 2010).
Because the objective of rotating principal components is to facilitate
interpretation of the data reduction, I strongly encourage others to explore
oblique rotation to explain family forest ownership objectives. Had Paper IV
been a methods paper about describing family forest ownership objectives, then
I would have explored this option in the text, but this methodological issue was
outside the scope of investigation.’

Also following the most commonly used clustering method, I performed a k-
means cluster on individual-specific Varimax rotated component scores.
Component scores (also called factor scores) for each respective component are
derived by multiplying the rows from the original data matrix by their
respective vector of coefficients (loadings) (Dunteman 1989). Component
scores are constructed to be mean zero with standard deviation one (Jolliffe
2002), which means the collection of individual-specific component scores will
be multivariate normally distributed with dimension m. In non-technical terms,
the mathematical expectation of multivariate normal distributions is to exhibit
the highest density at the mean of the distribution (in this case with m=3, the
expected mean is {0,0,0}) and dissipate in density from the origin (Gut 2009).
In other words, the only expected discrete tendency in trivariate normal
component score space is central tendency to the mean of {0,0,0}. Figure 8

5> A k-means cluster on the full sample of orthogonally rotated factor scores
produces forest owner clusters with qualitatively different charactersitics. Most
notably, the "Family’ cluster disappears and a cluster than can be described as
"Passive’ owners appears. This difference occurs because the quasi-spherical
distribution of orthogonal component scores becomes quasi-eliptical (oblique) with
correlation between the component scores. Accordingly, the correlation structure
becomes important in the clustering outcomes.

41



visualizes the spread of the three-dimensional individual-specific principle
component scores in two-dimensional space.

PC2 rotated
PC3 rotated

-3

PC3 rotated
o

'
N

2

-1 0 1
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Figure 8. Distributions of individual-specific principle component scores used
for discrete clustering created using ggplot2 (Wickham 2016). ‘PC1 rotated’
represents the scores from the first principal component with ‘PC2’ and ‘PC3
rotated’ being scores for component 2 and 3, respectively.

Figure 8 shows there is little intuitive justification for the existence of discrete
groupings in this component score space, although discrete clustering
algorithms will still produce discrete clusters. In fact, clustering data based on
principle component scores produces no statistical advantages compared to
clustering based on original variables other than allowing for a visual
inspection of the data to search for naturally occurring, discrete clusters
(Jolliffe 2002). As I discuss in footnote 5 of Paper IV, it is standard practice in
the family forest owner typology literature to cluster family forest owners
based on retained principle component scores that capture somewhere between
40 and 60% of the cumulative variance in the original data. Therefore, the
typology I produce in Paper IV and many typologies in the family forest owner
literature exclude a large amount of information from the non-reduced data. An
alternative would be to run a cluster on the original, non-reduced data and
interpret resulting clusters based on the original variables. I have found no
discussion on why principle component analysis is done before clustering in
the family forest owner typology literature, but I suspect its main purpose is
parsimony in explaining objectives and comparability of those objectives
across studies that ask landowners different questions in different countries.
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Again, solving this methodological issue is not the purpose of Paper IV, but it
suffices to say that describing family forest ownership objectives with a few
parsimonious components sacrifices a substantial amount of information;
around half in most cases in the family forest owner typology literature.

A standard k-means clustering algorithm was applied to find a pre-
determined number of clusters in m=3 dimensional component score space.
Using the Euclidian distance between individual-specific principle component
scores as the distance metric, the k-means algorithm minimizes the sum of the
squared error over all k clusters (i.e. within-cluster sum of squares) as follows
(Jain 2010):

Equation 2
K

JC) =) > Il
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where x; are the 3 dimensional component scores to be assigned to K different
clusters, denoted by C = {c;, k= I,... ck, k=K}. The mean of each cluster is
represented by ux and J is the objective function to minimize. K is chosen by a
heuristic criterion, in this case the interpretability and comparability of cluster
characteristics with other typologies in the family forest owner literature.
Because any given iteration of the k-means algorithm converges to a local
optimum given the starting values of u; and assignment of each x; to various
clusters in C (Marina 2006), fifty randomized vectors of starting values were
used to confirm results from the built-in kmeans function in R (R Core Team
2018) produced a globally optimal clustering of survey respondents. Mean
scores of each cluster, ui represent how respondents answered forest
ownership objectives questions relative to other owners and not in absolute
terms. For example, the ‘Profit oriented’ cluster identified in Paper IV tended
to ascribe higher importance to pecuniary (financial) objectives and lower
importance to recreational and traditional objectives relative to other owners
and not necessarily in absolute terms.

Given the distribution of individual-specific component scores, x;, shown in
Figure 8, the boundaries between clusters from the k-means algorithm are
almost guaranteed to be arbitrary. The weighting of the normalized principle
component scores and weighted partitioning of the sample serves a dual
purpose: one is to see if two groups that are underrepresented among the
population of all Swedish family forest owners due to sampling based on
properties makes a difference in results. The other purpose is to provide a
clustering outcome that can be expected to have different boundaries between
clusters. Making small changes to the principle component analysis and which
observations are included in the clustering is a straightforward and common
way of checking if clustering results are robust (Everitt et al. 2011). In Paper
IV, 1 created three different cluster assignments among respondents, not to
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check the internal validity of the method, but to test the external validity of
somewhat different clustering solutions against forest policy instrument
experiences and opinions. Despite the critiques I have made of the standard
family forest owner typology methods, typologies created using variations of
the standard method still showed no better matching with opinions and
experiences of forest policy instrument types than what I find in Paper IV.
Nonetheless, it is important to explore variations of the standard methods to
describe family forest ownership objectives based on which variations best fit
the specific research question of investigation.

5.6 Data (the surveys - Papers I, Ill, and 1V)

Data from two surveys are analysed in this thesis. For Paper II, stated
preferences data were examined from a survey gathered to estimate the
existence value of a select subgroup of fish species in the Lough Melvin
Catchment in Ireland. The survey was conducted via in-person interviews in
2007, well before anticipations of Great Britain’s exit from the European
Union. The population of interest was the adult population of the Republic of
Ireland and Northern Ireland. The study adopted a stratified random sample to
reflect the geographic distribution of the adult population, the approximate
rural/urban split, the approximate socio-economic status of the regional
population, and the approximate gender and age profile of the populations
within both jurisdictions.

The survey involved numerous rounds of design and testing before
interviews were conducted to confirm that respondents could meaningfully
interpret the attribute levels. A series of six focus group discussions were held
consisting of meetings in the Lough Melvin Catchment area and four
discussion meetings in other areas of Northern Ireland and the Republic of
Ireland. Focus group participants included several stakeholder groups such as
farmers, foresters, anglers, and members of the general public. Input from the
focus groups and subject matter experts was used to refine the wording,
options, and layout of the choice experiment. Furthermore, a pilot survey of
over 100 respondents was conducted to gather additional information and test
the survey design. Feedback from the focus groups, pilot study, and expert
opinions indicated that people found the experiment to be meaningful and
credible. The choice experiment was based on an experimental design using an
algorithm that minimized the variance of the sum of the marginal willingness to
pays (Scarpa and Rose 2008) and invoked Bayesian assumptions informed on
estimates from pilot studies (Vermeulen et al. 2011).

The survey contained five different parts. After first inquiring as to basic
sociodemographic information, the second part inquired about respondents’
attitudes toward the environment and conservation in general. The third was the
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valuation exercise in which the discrete choice experiment was conducted with
the aid of prompt cards. A fourth section asked follow-up questions about the
valuation respondents had just performed. The fifth and final section collected
various information including respondent income and employment, if they had
ever fished in the Lough Melvin catchment, and their general impressions of
the survey. Respondents were shown pictures of the Lough Melvin catchment
and the fish species included in the discrete choice experiment. Respondents
were informed the following information about the fish species in the discrete
choice experiment: Sonaghan only exists in Lough Melvin and will go
completely extinct if they disappear from the catchment; the population of
Arctic char is the last such population in Northern Ireland, with populations of
Arctic char in decline across catchments in the Republic of Ireland as well; and
Atlantic salmon, Gillaroo and Ferox are present in other catchments across both
Northern Ireland and the Republic of Ireland. Finally, respondents were told
that all species except the Arctic char have angling potential. Because
respondents were told to consider the Sonaghan, Ferox, and Gilleroo as a
separate species, they are considered as such for the purposes of this study. The
full survey and selected prompt cards, including a sample choice card, are
presented in the appendix.

The second survey analysed in Papers Il and IV come from a postal mail
survey of Swedish family forest owners sent out in December 2014 with a
reminder and duplicate survey sent to those who had not yet responded in
January of 2015. Survey recipients were selected using a proportionate
stratified sampling method based on the county in which their forest property
exists (Frayer and Furnival 1999). This yielded a list of 3,000 forest owners
with a registered Swedish address and more than 5 hectares of forest, but due to
duplicates, 2,987 unique owners received a survey. Forest properties larger
than 5 hectares were selected since most of the forest policy instruments in the
Swedish Forestry Model mitigate the environmental damages of commercial
forestry, and properties should be large enough for commercial management to
be feasible. Of the 2,987 recipients receiving a survey, 1,296 were returned
with 32 of those being blank. Overall this survey had a response/cooperation
rate of 42%, which is comparable to other family forest owner mail surveys
(e.g. Arano and Munn 2006; Joshi and Arano 2009; Héyrinen et al. 2014;
Kumer and Strumbelj 2017). A small percentage of respondents (4%) took the
option to complete an online version of the survey, which was offered to help
increase the response rate. Investigating differences among respondents who
answered the online survey shows no statistically significant survey mode
effect based on the following main variables: certification status, voluntary set-
asides, policy opinions, and forest property characteristics.

Sweden is unique in the possibility it offers for sampling landowners. A
database with detailed information on all registered persons in Sweden contains
detailed socio-economic information on all individuals in the country who own
a forested property (Haugen, Karlsson, and Westin 2016). The database allows
researchers to know some characteristics of the population of all Swedish
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family forest owners, such as owners’ age distribution. The survey used in
Papers 11l and IV sampled forest owners based on forest property, which is not
the same as sampling based on the population of all owners since many forest
properties are owned by multiple people. Figure 9 compares survey
respondents to both the targeted sample of owners (survey recipients), which
are collected based on forest property, and the population of all family forest
owners in Sweden as reported by both the the Swedish Forest Agency (2014),
and Haugen et al. (2016). Because forest properties can have more than one
owner, it is possible to have a sample with no detectable response bias based on
geographic and demographic differences between survey respondents and the
targeted sample of all survey recipients, but still not be representative of all
family forest owners.

Chi-squared difference of proportions tests on all variables available for
comparison show no detectable non-response bias based on county, region,
forest size, or percentage of sole owners. Comparing all survey respondents to
the population of all Swedish family forest owners shows the data under-
represent female forest owners and forest owners under the age of 65. Since
older individuals and men are more likely to be sole owners of Swedish forests
(Lidestav 2010) and respondents were sampled based on forest properties, the
under-representation of these two groups is expected. The sample of family
forest owners used in Papers III and IV can be considered representative of a
sample of forest owners based on forest properties, but not of all Swedish
family forest owners.

Respondents Survey recipients All Swedish NIPF

owners*

Region in Sweden
South 0.44 0.41 0.42
Middle 0.26 0.28 0.30
North 0.31 0.31 0.27
Sole owners 0.37 0.39 0.33
Forest size {(avg. hectares) 53.5 53.4 0.48
Female 0.24 na. 0.38
Over 65 0.46 na. 0.30

*source SFA 2014 & Haugen et al 2016

Figure 9. Variables used for non-response analysis. Comparing shares of
respondents, all owners receiving a survey (non-respondents and respondents),
and all Swedish NIPF owners.
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The family forest owner survey consisted of six parts. The first part contained
questions about respondents’ forest properties including certification status, if
the owners were members in forest owners associations, and forest ownership
objectives questions. Second, respondents were asked about their opinions
concerning Swedish forest policy in general and the nature conservation actions
that had been taken on their properties. A third section asked owners about the
sources of information they prefer to use when considering various aspects of
their properties. Next, respondents were asked a series of questions about
future possibilities for conservation-related actions and alternative management
methods. Finally, respondents were asked for their sociodemographic
information, including the percentage of their income that comes from their
forest properties over a five-year period. A translated version of the family
forest owner survey follows the stated preferences survey in the appendix.
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6 Overview of the papers

“Evaluating conceptual definitions of ecosystem services and their
implications”

‘Ecosystem services’ is a phrase with many meanings, yet few studies have
primarily focused on comparing different definitions of the term. Ecosystem
services are now generally used in identifying an appropriately wide range of
environmental variables for policy and management as well as better
understanding the benefits provided by those aspects of the environment, but
the term is also a designation assigned to various aspects of nature. This study
describes the different ways in which ecosystem services are uniquely defined
in the broad ecosystem services literature to create a typology of different kinds
of conceptual definitions. First, the foundational ecosystem service literature is
briefly presented to argue that the term was first developed to advocate for the
importance of conserving the Earth’s ecosystems and biodiversity. Given the
public policy agenda of the earliest ecosystem services literature, theoretical
consistency and clarity for exactly what aspects of nature qualify as ecosystem
services was not a main priority.

Some ecosystem services frameworks and organizational classification
systems do provide consistency for organizing environmental science and
policy to a certain extent. The categories of supporting, regulating,
provisioning, and cultural ecosystem services is an example of a widely used
ecosystem services framework, but this framework does not define what
aspects of nature qualify to be placed into these four categories. The most
frequently cited conceptual definitions to identify ecosystem services in a way
that uniquely excludes other aspects of nature are, in some ways, reasonably
different from each other. Conceptual ecosystem services definitions exist on a
spectrum with some definitions being more characteristic of natural sciences,
some more characteristic of economics, and some existing between the natural
science and economics definitions.
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Definitions that are more similar to natural science tend to emphasize the
importance of conditions and processes that make human welfare possible or
generate the capacity for humans to benefit from the environment. Ecology-
economics hybrid definitions make a finer distinction between which aspects of
nature’s structures (physical ecosystems), processes (ecological phenomenon),
and benefits to humans can be called an ecosystem service and in what context.
Some definitions see ecosystem services as the last distinct process or function
of nature to deliver a benefit to human beings. Others employ the concept of
‘intermediate services’ to distinguish ecological processes that do not directly
benefit humans from final ecosystem services. Conceptual definitions from an
economics tradition tend to measure the benefits from the environment as a
proxy of final service flows, even if the service flow itself is a biophysical
structure or process. Finally, the generalized definition of ecosystem services as
both the benefits people obtain from ecosystems and the indirectly beneficial
aspects of the environment is often used for public or policy audiences. The
generalized definition can conflate a number of more nuanced distinctions of
what is and is not an ecosystem service.

The paper concludes by observing that despite the success of ecosystem
services science, there are still some ambiguities and contradictions in what can
actually be identified as an ecosystem service. Since the term ‘ecosystem
services’ was created to be as inclusive as possible in describing how humanity
benefits from the environment, using ecosystem services as a terminology may
not uniquely identify novel aspects of the environment for science and policy.

Paying for biodiversity of familiarity? Investigating distance decay and
relative preferences for fish conservation.

The public’s interest in conservation but often limited scientific knowledge of
ecosystems and biodiversity may pose a challenge for how to use public
opinion for environmental policy. Easily recognizable species are often used as
so-called ‘flagship’ species to raise awareness and funding for conservation
action, but this practice has been criticized for neglecting low-profile species
with important biodiversity status. How the public ascribes economic value to
species with important scientific characteristics but are previously unknown to
them given the presence of more traditionally familiar flagship species is
important since much of the world’s important biodiversity is often unknown to
the public. One component of biodiversity is the geographic distribution of
where species live, with species that live in only one habitat being endemic to
that particular habitat. This study investigates how respondents to a discrete
choice experiment ascribe value to the conservation of five different fish
species with one species being non-endemic to the study area and familiar to
most respondents while another, much lesser-known species, is endemic to the
study area.

This paper uses stated preferences data asking respondents in Northern
Ireland and the Republic of Ireland to value the existence of five different fish
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species in the Lough Melvin catchment, which straddles the border between
Northern Ireland and the Republic of Ireland. Using a latent class model, we
investigate possible distance decay effects in which species respondents
prioritize for economic valuation. The Euclidean distance, in kilometers,
between the study site and the location of each respondent’s primary residence
is included as a covariate in the latent class membership function. Other
variables describing the location of respondents’ primary residences are also
included in the latent class membership function along with an indicator
variable if the respondent is a recreational angler.

Results show that among the two classes with high willingness to pay for
conservation, one class has a stronger relative preference for the familiar, non-
endemic species while another class has the strongest relative preference for
the non-familiar species endemic to the study area. There is no significant
monotonic distance decay in which species respondents tend to prioritize for
valuation. In other words, the appeal of an unfamiliar species with a unique
biodiversity characteristic relative to a more traditional choice for a flagship
species is not limited by geographic distance. Using conditional estimates for
the marginal rate of substitution between the unfamiliar endemic species and
the familiar non-endemic species, one of the areas with a high relative
preference for the endemic species exists within 50 kilometers of the endemic
habitat, Lough Melvin. Using a Kriging prediction of the importance
respondents said they ascribed to the endemic species in the valuation exercise
also confirmed the geographic appeal of the endemic species is not
geographically limited, but seems to include areas close the Lough Melvin. The
interpretation of these results is that using multiple flagship species targeted
toward different members of the general public may be a way to include
unfamiliar yet ecologically important species for public outreach purposes.
Adding novelty to the literature, this study shows how individuals who live
relatively close to unfamiliar biodiversity may be among those who are more
likely to value such biodiversity higher relative to familiar substitute species.

Skepticism of state action in forest certification and voluntary set-asides: a
Swedish example with two environmental offsetting options

Non-industrial private forest owners (family forest owners) in Sweden are
encouraged to mitigate environmental damages from forestry on their
properties under a principle of “freedom with responsibility,” although the
level of mitigation is generally left to the owners’ discretion. One voluntary
measure private forest owners are encouraged to take is setting aside part of
their productive forests for conservation. The purpose of this paper is to
evaluate how non-industrial private forest owner beliefs concerning both their
own and the Swedish state’s responsibility for nature protection differ among
owners of certified forests, who automatically leave a set-aside, and those who
have stayed out of forest certification but have decided to leave a set-aside. A
Heckman selection bivariate probit model is used to explore the effects of
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forest property characteristics and forest owner beliefs concerning
responsibility on the relatedness of the certification and set-aside decisions.
Results show that the more a respondent believes the state is responsible for
fulfilling environmental goals compared to private forest owners, the less likely
it is that an owner of a non-certified forest will leave a set-aside for
conservation. Beliefs about responsibility do not, however, differ among
owners of certified and non-certified forests. From a policy perspective,
Swedish government agencies may have difficulty steering specific measures
takes by private forest owners who are interested in conservation but have
stayed out of forest certification regimes.

Forest owner objectives typologies: instruments for each owner type or
instruments for most owner types?

The extensive literature on non-industrial private forest owner typologies often
assumes that different kinds of landowner types will respond to different policy
instruments according to shared forest ownership objectives. Although forest
owner typologies using principal component analysis and subsequent k means
clustering techniques are prolific, the surprisingly little empirical work linking
forest owner objectives with forest owner opinions or experiences of different
policy instruments shows ambiguous support for recommended targeting
efforts. This study uses some standard tools of analysis for private forest owner
objectives on a survey of Swedish forest owner opinions concerning various
forest conservation policy instruments.

Four assertions from the literature are identified as to how different non-
industrial private forest owner types should respond to different policy
instrument types. First, owners ascribing a high priority to financial (or
pecuniary) objectives are more likely to respond positively to economic
instruments. Next, owners giving a high priority to non-pecuniary objectives or
ascribe a high priority to all objectives are more likely to respond positively to
policy instruments or take voluntary environmental measures. Third, owners
who give low priority to all ownership objectives are less likely to respond to
any particular instrument or take voluntary measures. Finally, all non-industrial
private forest owners are inclined to disapprove of prescriptive regulations.
Based on these assertions and the specific policy environment for private forest
owners in Sweden, 8 related hypotheses are developed to evaluate if owner
types are more or less likely to hold opinions of various forest policy
instruments according to the four assertions.

Results show some significant but overall weak relationships between
ownership objectives and Sweden’s command and control green tree retention
measures, participation in voluntary forest stewardship certification, acceptance
of a hypothetical financial incentive, and overall interest in taking more
environmentally beneficial forest management measures. These results suggest
the benefits of targeting different kinds of instruments to different kinds of
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ownership objectives may be limited, but it is advisable to design any given
policy instrument to be compatible with multiple ownership objectives.
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7 Contributions and future studies

This thesis spans two main topics, but the uniting theme is environmental
policy for ecosystem services and biodiversity. The first two papers are
investigations into how environmental science is organized and studied and
how the general public may be able to prioritize some of the more nuanced
aspects of ecosystem services and biodiversity given their often limited prior
familiarity with such biodiversity. The last two papers evaluate how family
forest owners think about their normative responsibility for nature protection,
their ownership objectives, and how they interact with the Swedish state’s
efforts to secure national forest conservation goals. This final section will
discuss some contributions this thesis makes to the literature and suggest
further topics for research.

Paper I gives a practical guide to understanding how ecosystem services are
generally defined in the vast ecosystem services literature. Like any other term,
ecosystem services do not need to be carefully defined in every study that
mentions them. However, when claims are made about the state of knowledge
concerning ecosystem services or their novelty among other features of
environmental science, clarity and specificity in definitions are important.
Economics and numerous natural science disciplines have evolved in parallel to
continuously developing ecosystem services language, which means ecosystem
services organizational frameworks may offer competing definitions of
ecosystem services in some cases. To the point that ecosystem services
language facilitates the interface of environmental science, policy, and the
general public, it should be embraced. The organizational features of ecosystem
services that hinder clarity and communication may instead be worth revising
or discarding. One example of inconsistency in ecosystem services terminology
is the often contradictory ways of defining ‘intermediate ecosystem services,’
which Potschin-Young et al. (2017) argue is so problematic that the term
should be discarded entirely.

Future studies could include a discourse analysis of how the human-nature
relationship is constructed in ecosystem services definitions, classification
systems, and the broader literature. Given the initial use of ecosystem services
terminology to warn of impending catastrophe and inspire conservation action,
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some of the unconscious narratives that are reproduced in ecosystem services
literature are worth exploring. Also, implicit in discussions of how to define
ecosystem services is the notion that the public should be able to appreciate
how human wellbeing depends on the complexities of ecosystems and
biodiversity and live sustainably based on that appreciation. A key challenge |
see in engaging the public in ecosystem and biodiversity issues is how to
present a message based on sound science that neither overcomplicates the
issues, leading to a decrease in effective outreach, nor romanticizes nature in a
way that is incompatible with science. Further investigations into how well the
public may be able to appreciate the nuances of ecosystems and biodiversity
and take action accordingly, such as Paper II, are therefore needed.

Paper II finds that when members of the general public are asked to put an
economic value on fish biodiversity in a particular ecosystem, a sizable
subgroup gives higher priority to an unfamiliar species with an important
biodiversity characteristic relative to a species that is more familiar. From the
literature on stated preferences and distance decay, it appears that people
everywhere care about non-use conservation value regardless of where that
conservation is located. Only a small subset of the Earth’s biota has the
advantage of being immediately recognizable and perhaps even eliciting a
positive emotional response from the public. Yet popular species are not
necessarily species worth prioritizing for conservation.

Using stated preferences survey results for direct public outreach and
conservation marketing, as Paper Il suggests, is a potential area for future
research. Based on the results of Paper II, it is possible to imagine testing
different logos of a conservation program in different geographic areas with
one logo emphasizing a familiar species and the other emphasizing a little-
known, yet important, biodiversity characteristic. To increase the effectiveness
of using stated preferences valuation for practical conservation marketing in
general, those employing such methods can borrow suggestions from the
literature on making valuation more useful in real-world applications (e.g.
Nursey-Bray et al. 2014). For example, involving stakeholder groups in the
formation, execution, and implementation of using stated preferences results
for policy purposes has been associated with greater policy success (e.g. Borger
et al. 2014; Waite et al. 2015). Also, the behavioral economics literature on
valuation can assist in fine-tuning the details of different conservation framing
narratives and presentation techniques for conservation marketing (see review
in Freeman III et al. 2014).

The forest policy papers contribute to the literature by clarifying the role of
family forest owners in the Swedish Forestry Model and how they interact with
the Swedish state’s efforts to achieve the goals outlined in the Swedish policy
document Sustainable Forests. The Paris Climate Agreement is possibly the
most prominent example of using voluntary commitments to achieve collective
goals and may signal the increasing importance of voluntary environmental
efforts to meet global challenges. Some problems, however, may be more
easily solved by volunteerism than others. Swedish forest policy’s heavy
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reliance on volunteerism to reach some of its environmental goals offers an
alternative model for how to incorporate landowners’ voluntary efforts into
state policy, but it also presents some challenges that are important for other
countries to consider if they want to imitate Sweden’s example.

Paper 11 is the first evaluation of how family forest owners engage with the
overlapping voluntary alternatives to contribute voluntary set-asides toward the
country’s forest conservation goals. The assertion that ‘freedom with
responsibility’ makes all family forest owners partners with the state in forest
service provisioning is also novel. The results of Paper III raise the question of
how to coordinate at a large scale the efforts of pro-environmental forest
owners who are uninterested in private forest certification or state efforts at
forest conservation environmental efforts. Questions of what coordination
mechanisms for nature conservation are preferred by family forest owners who
choose to stay out of forest certification is a possibility for future research.

There is also more research to be done concerning how environmental
management measures are actually implemented in interactions between family
forest owners and service providers in the forest industry. As far as the role of
certification in securing environmental best practices on family owned forests,
Villalobos et al. (2018) raises serious concerns about the central role of
certification in Swedish forest policy. In short, not only do Villalobos et al
(2018) find the majority of felled stands on family owned forests to not meet
the minimum requirements for retention standards (64%), but they also find no
significant positive effect of certification status on the amount of
environmentally important areas preserved after felling, the number of trees
and high stumps left after felling, or the share of set-aside land.

Since Villalobos et al. (2018) find no biodiversity benefits of forest
certification on family owned forests, further qualitative research is needed on
how measures such as set-asides, retention structures, and other environmental
efforts are carried out on family owned forests in practice. For instance, what
kinds of nature consideration alternatives are presented to family forest owners
and by which service providers? Do forest management plans written for
family forest owners by forestry professionals tend to include set-asides by
default? To what extent are certification standards used for commercial
operations on non-certified family forests as a matter of good practice by the
forest industry? With almost all forest industries being certified in Sweden and
a limited number of contractors to do the actual felling, it is important to
establish exactly how forest management on non-certified family forest owned
lands differs from that on certified lands in practice.®

Paper IV contributes to the forest policy literature by summarizing what
kinds of family forest owner types should be more or less interested in what
kinds of policy instruments by attempting to match different owner types with
multiple policy instruments. The results cast some doubt on the intuitively
appealing idea that family forest owners will be more effectively engaged in

¢ Masters of forestry students studying at SLU Ume4 take note of a potential thesis topic!
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environmental forest management by public policy instruments targeted to their
ownership objectives. Instead, family forest owners as a group tend to either
accept or reject any given forest policy instrument in the Swedish Forestry
Model for nature considerations.

Future studies based on family forest owners and public policy instrument
matching can take three possible forms. One option is to run an experiment
explicitly and deliberately targeting different policy instrument types to
different types of forest owners. All applications in the family forest owner
literature, including my own, assume different types of forest policy
instruments implicitly target different owner types. For example, forest owners
interested in financial objectives are always assumed to be interested in
economic instruments even though efforts have not been made to actually
target economic owner types with economic instruments. A second alternative
is to use more data about family forest owners to predict which public policy
instruments appeal to which forest owners. The ‘more data’ alternative may be
of interest to some researchers, but adding more variables will necessarily give
less parsimonious insights for public policy recommendations. A third and final
alternative is to investigate family forest ownership objectives as endogenous
variables that change over the course of an owner’s forest management history
and are influenced by interactions with forest service providers and policy
implementation efforts. The third alternative is inspired by life course history
theory (e.g. Butler et al. 2017) and would require at least a two time period
panel in which to begin exploring family forest owner attitudes, forest industry
service providers, and public policy instruments as co-evolving relationships.
From a public policy standpoint, a time series analysis could reveal medium or
long-term effects of public policy and forest industry activities and show
opportunities to nudge the evolution of family forest ownership objectives
toward the public interest.
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