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Abstract: Forestry professionals are expected to be well trained and skilled. This facilitates progress
in multiple global efforts to ensure a synergistic contribution of forests and the forest sector to
sustainability goals. In recent years, societal demands and expectations associated with forests
and the forest sector have changed profoundly. Forests have traditionally been a key resource
that contributes to people’s livelihoods; however, this has only been fully embraced among forest
professionals within the past 30 years as one of the responsibilities of the sector’s role in society.
Forests are the largest repository of carbon stocks and have been assigned a major role in global efforts
related to climate change mitigation and adaptation. The changing role of the forest sector is resulting
in changes in forestry higher education programs and curricula; however, these changes are occurring
unevenly in different regions of the world. One major effort to ensure that forestry professionals
have the requisite training and skills, and the ability to implement technical management, public
administration, and knowledge creation, are post-graduate training and higher education programs
for early career forestry professionals. These programs aim to update a professional’s knowledge
and skills to adjust to the changing societal demands on forests, and to address deficiencies in
professionals’ undergraduate education. This paper reviews and compares five programs that aim to
update and improve knowledge and skills among forest professionals, with a special focus on the
Asia Pacific region. After reviewing and comparing several programs, the paper reflects on trends
and their possible implications.

Keywords: forestry higher education; competencies; continuing education; professional develop-
ment; post graduate education

1. Introduction

Forests are valued by societies because they provide multiple goods and services,
including wood and timber, carbon storage, water regulation, biodiversity conservation,
scenic beauty, and opportunity for leisure. Forests contribute to livelihood sustenance of
millions of people, because these people work in a forestry-related industry, sell tradable
commodities from privately held forests, or procure products or services from forests to
meet daily needs. To ensure that modern societal demands are met without jeopardizing
the needs of others, economies have established multiple public and private organizations
and structures to provide adequate management and administration of publicly and
privately held forests. These include forestry departments or similar agencies within
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national or subnational governments, private sector companies or enterprises, and civil
society organizations and networks, including forest user groups.

A common feature of these organizations is that they require the assistance of qualified
personnel. These personnel require adequate education or training, which provide an
understanding of the forest sector and its multiple dimensions. To prepare professionals
that are required by organizations active in the forest sector or that desire to operate as
entrepreneurs, multiple education and training facilities operate in economies where a
need for such specialists exists. The higher echelon of forestry professionals is trained
at universities that have a separate unit, college, department, or research groups, which
specialize in forestry education and often research. This training is a bachelor–master–PhD
structure of higher education.

The topic of higher forestry education, which responds to the demand for trained and
well-prepared professionals in forestry-related organizations, is debated in the literature. A
suite of themes is addressed in higher forestry education studies. A recurring point made
by commentators is the need for higher forestry education to adapt to changing societal
demands of forests and the forest sector [1–3]. A second topic of relevance for this paper are
discussions on continuing education in forestry. Continuing education refers to education
or training of actively working professionals who have completed their education, but who
decide to, or are requested to, pursue education or training to update knowledge and skills
or develop entirely new competencies [4–6]. Research notes that continuing education is a
responsibility among forest professionals [6], and has examined how programs for forestry
continuing education need to be designed and implemented [7,8].

This paper aims to contribute to the discussion regarding forestry higher education
developments and the relevant place of continued education forestry within academic
degree programs. It aims to signal new developments in forestry continuing education in
which programs target forest professionals but turn to forestry higher education programs
or institutions to oversee the learning component of the program. The programs are
implemented by providing an academic degree opportunity to these professionals. This
paper compares five programs to try to answer the following questions. 1. What are
commonalities in forestry continuing education programs that try to connect mid-level
forestry professionals with higher forestry education institutions to boost the latter’s
professionalism. 2. Do these programs represent a change in forestry continuing education
from common practice until the present day? 3. Why did these programs emerge? 4.
What are the implications for these programs for our understanding, and the planning and
administration of forestry higher and continuing education?

In particular, the paper reports on an in-depth study of the program supported by the
Asia Pacific Network for Sustainable Forest Management and Rehabilitation (APFNet) to
boost knowledge and skills among early and mid-career forest professionals in the Asia
Pacific region. The specific program, the APFNet Scholarship Program (ASP), provides
financial support to such professionals to undertake M.Sc. or Ph.D. study at universities in
China or Thailand. Analyzing this program has relevance for the discussion on continuing
education for working forestry professionals and how the latter integrates with forestry
higher education.

The paper is structured as follows. Section 2 provides a brief overview of the literature
relating to higher and continuing education in forestry. Section 3 describes the research
methods used to yield the empirical evidence for this paper. Section 4 presents the results.
The first part of Section 4 compares five programs that link forestry professionals to
university forestry programs. The second part of Section 4 focuses specifically on the
results of the ASP analysis. Section 5 discusses the findings summarized in Section 4 and
provides answers to the questions formulated above. Section 6 concludes.

2. The Forestry Higher Education and Forestry Continuing Education Debates

A recurring theme in studies on forestry higher education is the need to respond
to changing demands or expectations placed on forestry professionals, in addition to
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changes in higher education itself. A Scopus search on forestry higher education (see
Section 3) indicates that papers in the academic literature on the topic began to increase
in the 1980s. In one of three papers in the Scopus database for 1964, Laurie [9] observed
that the Universities of Edinburgh and Oxford had recently given forestry education new
impetus at their respective institutions. A year earlier, Dana and Johnson [10] published
a volume on forestry higher education in the Americas, with the basic observation that
forestry is a specialization still in development, and in need of improvement, rather than
change.

The debate on higher forestry education is a more recent phenomenon. An early
representative is Roche [11], who asks how forestry should be taught at universities, and
identifies core subjects of a forestry degree. The first reference we found on competence-
based education and training in forestry was by Nelson and Trevitt [12], who observed
that discussions on competencies are gaining traction among higher education theorists,
but not yet in forestry education. Broader reflections on forestry higher education began
to proliferate during the 1990s. For instance, Kentish and Fawns [13] noted that forestry
was changing from a “strict professionalism to an extended professionalism” (p. 110).
Sample et al. [3] asked how well forestry higher education programs are preparing forestry
professionals for the jobs for which they are being hired by employers. The latter paper
was based on a survey of employers and recent graduates, which signals a trend to base
forestry higher education discussions on empirical findings; this approach was also un-
dertaken by Ramcilovic-Suominen et al. [14] and Park et al. [15], among others. A paper
by Sample et al. [3] observes that a good dominion of technical forestry skills, including
silvicultural systems and forest inventory and biometry, are indispensable. However,
other competencies, such as communication, ethics, collaborative problem solving, and
managerial leadership (p. 8), are equally important to be able to deal with challenges such
as dispute resolution or community development.

A complicating challenge to adapt forestry higher education to demands placed
on professionals are the changes in higher education itself. These changes have been
recognized by Sample et al. [3], and Tombaugh [16] and Tilak [17], among others. Higher
education is under stress in most countries. Its organization and funding have been
changing since the last one or two decades of the 20th century. Previously, higher education
was funded from government budgets. Institutions of higher education now need to
independently mobilize an important proportion of financial resources, and full cost
recovery has become the dominant business model. These changes have led to the exclusion
of studies with lower market demand, including liberal arts, humanities, sciences, and
social sciences [17]. They have also led the so-called internationalization of universities,
which often means attracting international students who are charged above-cost fees.

The forestry higher education research field has taken different directions. An impor-
tant proportion of the publications on the topic follow Tombaugh [16] and Sample et al. [3],
who provide general overviews of forestry higher education, its future requirements, needs
for adaptation, and future challenges. Numerous studies provide detailed reviews of the
competencies that are to be included in forestry curricula, views on these competencies held
by universities, students, and employers, and the needs to modify curricula accordingly
(e.g., [1,18–21]). Since the early 21st century, studies have been published that use the
major argument of these general reviews of forestry higher education, or analyze it in
particular economies; examples are Ethiopia [22], Afghanistan [23], Malaysia [24,25], Philip-
pines [26,27], Finland [28], and Laos [15]. Studies across economies focus on Europe [20,29],
and Brazil, China, and Finland [30]. Recent literature addresses new topics, including
online forestry education [31–33], students’ views on forestry education or participatory
curricula development [30,34,35], internationalization of forestry education [2,36], social
science in forestry education [37], declining enrolment in forestry education [38], women
in forestry higher education [39], forestry higher education outcomes [40], and colonial
legacies in forestry higher education [41].
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A second concept that is relevant for the cases analyzed here is continuing education.
We use de Boer et al.’s [42] definition of continuing education as: “ . . . organized learning
activities at the tertiary level that take place after initial [primary, secondary and on-campus
tertiary] education, to obtain and improve knowledge, skills and competencies targeting
adults in employment or having had working experiences.” Continuing higher education
has two main thrusts. One is to meet the demand for professionals to be current with regard
to the latest advances in knowledge, skills, and competencies in their respective fields. The
significant knowledge and technology advances in many professional fields require that
professionals update their knowledge and skills constantly, which requires a process of
continued learning. The aim of continuing higher education is to allow professionals to
undertake this learning. The second thrust of modern continuing education is the pursuit
of higher education without following the traditional trajectory of enrolling as full-time
students at higher education institutes. In these cases, students learn the knowledge, skills,
and competencies via self-designed programs that include multiple learning events.

In forestry, continuing education is a topic that has received less attention than on-
campus higher education, as summarized above. In 1975, Ovington [43] argued that
continuing education in forestry helps to avoid “professional obsolescence” and allows
professionals to adapt to “changing social attitudes to forestry” (p. 49). Since the early
2000s, relevant research has intensified the discussion on continuing education in forestry.
Coffin et al. [44] report on efforts to ensure that forestry practitioners can benefit from
the latest advances in technology developments, in addition to the recognition of the
need for interdisciplinary interactions in addressing contemporary forestry challenges.
Gauthier et al. [45] extend the debate and highlight the responsibilities among (Canadian)
forestry professionals to stay up to date in developments in their fields. They ask whether
professional associations should make continuing education mandatory. A similar argu-
ment is made by Eliason et al. [46] on continuing education for forestry professionals in
Minnesota, USA, and by Innes [47] for North America in general.

Calls for continuing education in forestry have also been repeated for India, e.g., by
Bhat [48], who calls on renowned forestry higher education institutions to develop courses
for forestry professionals, including research personnel, and by Razali [8] for Malaysia.
The latter specifically signals that professionals pursue continuing education for many
reasons but not to acquire an academic degree (p. 107). Discussions on forestry continuing
education have made similar arguments as those made related to forestry higher education.
Social science theories need to be understood by forestry professionals, and these need to
be addressed in forestry continuing education, as they need to be included in university
forestry curricula [49]. Dorozhkin et al. [50] developed a conceptual model to ensure
that forestry continuing education incorporates all elements that are needed for forestry
professionals to stay ahead of developments in their fields. Although continuing education
in forestry receives modest academic attention, it is an ongoing research area in which
alternative methodological approaches are also being explored [51,52].

The wider recognized relevance of forestry continuing education is also reflected in
programs that have been developed, for instance at Laval University, e.g., [53] and (https:
//www.sbf.ulaval.ca/les-etudes/formation-continue, accessed on 8 March 2021). These
programs are entirely provided online. They target professionals who aim to maintain high
professional standards for which they need to become familiar with the latest science and
knowledge developments. These programs also target forestry professionals who desire
to achieve higher professional ranks. This is one model of established forestry continuing
education, and others view it as facilitating specific but mostly short-term training events
targeted at specific audiences, e.g., [54].

Evidence exists relating to students who have completed higher education and are
professionally active, but who subsequently sought enrolment in on-campus higher forestry
education [55]. However, to our knowledge, the topic has not been systematically analyzed.
Nonetheless, a number of hybrid continuing and higher forestry education programs

https://www.sbf.ulaval.ca/les-etudes/formation-continue
https://www.sbf.ulaval.ca/les-etudes/formation-continue
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are offered. In some cases, these specifically target forest professionals and aim to offer
on-campus M.Sc. or Ph.D. education.

3. Methods

A literature search to inform Section 2 of the paper applied simple key-word searches
in Scopus and Google Scholar. We used key words “forestry education” and “higher
forestry education”, respectively, in the first search. The abstracts of the results of these
searches were read, unless it was obvious the paper had no relevance to the study. If the
abstract confirmed the relevance of the paper, it was marked to be saved in a list in Scopus.
The same procedure was followed using the key word “forestry continuing education”
and a few variations on these terms. The procedures yielded two lists of papers, which
were identified online and skimmed for their content. Of papers that are cited in this paper,
relevant content was read in detail.

We undertook detailed researched on the ASP and compatible programs. Materials
available with APFNet on the ASP were obtained and read, mostly comprising short
reports prepared by APFNet or by the three universities that participated until 2020 in the
program, i.e., Beijing Forestry University (BFU), Nanjing Forestry University (NFU), and
Northwest A&F University (NWAFU). Following this consultation, a research plan was
developed that was shared with APFNet staff and discussed in an online meeting. Next,
two surveys were designed, one for students who had received an ASP fellowship, and
one for faculty at the three universities (BFU, NFU, NWAFU) who taught ASP students
or supervised students’ thesis work. Questions of the survey for students related to the
following topics: characterization of students and lecturers, students preparedness for
Chinese universities, challenges in applying to the program, factors that defined choices
of universities and majors, content and quality of courses and teaching, the role of core
competencies in curricula, students’ thesis work, off campus activities, APFNet support
to students, students’ experiences of wellbeing at their host university and in China,
integration with other students, and career developments following completion of the
studies supported by ASP. The survey for faculty included questions on curricula, students’
thesis work, students’ capacities and challenges, and program implementation [56].

The two surveys were prepared in Survey Monkey. The student survey had 74 ques-
tions, which were answered by 60 of 157 students who, until 2020, had studied with the
support of the ASP. This represents a 95% confidence level with a 10% margin of error. The
survey for faculty had 43 questions, and it was completed by 21 of 76 faculty members
who, according to a list provided by APFNet, had had engagement with ASP students at
one of the three universities. This represents a 95% confidence level, with a margin of error
of 20%.

Following the surveys, three groups of people were interviewed in face-to-face online
interviews. 1. Representatives of BFU, NFU, and NWAFU (three interviews); experts
on programs that have some similarity to the ASP (three interviews); and a selection of
10 students who had completed their studies at BFU, NFU, or NWAFU, or who were
still studying with ASP support and who had answered the survey. The students were
selected to ensure that at least one student studying at each university and studying
one of each major offered to ASP students at the universities was included. The aim of
the interview was to achieve in-depth knowledge of some of the questions included in
the student survey. A list of questions was prepared, one for each of the three groups
prior to the interviews, and these were previously shared with the interviewees. The
online surveys were undertaken from September until November 2020, and the interviews
between October 2020 and January 2021, using the Zoom platform. They were recorded for
subsequent transcription and analysis.

4. Comparing Programs of University-Based Continuing Forest Education

A selection of programs for training of forestry professionals, and following a higher
education career program, are included in Table 1. The programs are the APFNet Scholar-
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ship Program, which facilitated forestry professionals to undertake M.Sc. and Ph.D. studies
at three universities in China, i.e., BFU, NFU, and NWAFU. Since 2019, Chulalongkorn
University has been included as a destination university for the program, but at the time of
undertaking the study no related information was available. The Asian Forest Cooperation
Organization’s (AFOCO) Scholarship Program supports young professionals of ASEAN
member economies to undertake either M.Sc. or Ph.D. study at South Korean universities.
The third program is the Master’s in Development Practice (MDP), a global program involv-
ing 32 universities that aims to train students in sustainable development practice. MDP
does not focus exclusively on professionals nor forestry specialists. However, many profes-
sionals, including forestry professionals, choose the program as a continuing education
option. This is also the case for the SUTROFOR program, which involves five European
universities that provide an M.Sc. forestry curriculum in five majors. SUTROFOR is linked
to Erasmus Mundi, which provides a Partner Country Scholarship exclusively for non-EU
students. Applicants to this scholarship are required to have relevant work experience,
in addition to academic qualifications. The last of the programs compared is the British
Columbia University’s Masters of International Forestry. This program specifically focuses
on international forestry issues. It does not exclusively cater to forestry professionals, but a
significant number of students have had professional working experience before attending
the program (https://forestry.ubc.ca/programs/graduate/professional-masters-degrees/
master-of-international-forestry/current-students, accessed on 14 June 2021).

Table 1. A comparison of five forestry continuing education programs.

ASP AFOCO MDP SUTROFOR MIF

Target audience
Forest

professionals in the
Asia Pacific region

ASEAN
government

officials and other
professionals

Current or past
development
practitioners

Students and
professionals

Students and
mid-level

professionals

Studies supported M.Sc. and Ph.D. M.Sc. and Ph.D. M.Sc. M.Sc. M.Sc.

Participating
universities

BFU, NFU,
NWAFU,

Chulalongkorn
University

Universities in
South Korea

32 universities or
higher education

institutions

Bangor,
Copenhagen,

Dresden,
Montpellier, Padua

University of
British Columbia

Number of
students

±30/year, not
fixed 5/year ?? ?? ±30/year, not

fixed

Financing

APFNet (75%) and
host universities
(25%). No cost to

students

Fully funded by
AFOCO except
contributions

in-kind

Students need to
identify funding

Erasmus Mundi
Partner Country

Scholarship, others

Students need to
identify funding

Duration Two years/Four
years Two years Two years Two years One year

Program One year courses,
one year thesis

Courses, thesis and
frequent

excursions

Two years courses
and field

practicum during
the summer break

One year at one
university, second
year at a different

university

10 months courses,
“field visits”,

including to policy
makers, 6–12

weeks placement
or guided

specialized study

Table 1 compares the five programs, based on the information that was available for
the comparison. All the programs offer the opportunity to pursue M.Sc. study. Two of the
five programs also support a significantly lower number of Ph.D. students. The number
of students is similar among four of the five programs. Only the AFOCO scholarship
program supports a significantly lower number of students each year. Only two of the
five programs exclusively target forest professionals (ASP and AFOCO), whereas the other

https://forestry.ubc.ca/programs/graduate/professional-masters-degrees/master-of-international-forestry/current-students
https://forestry.ubc.ca/programs/graduate/professional-masters-degrees/master-of-international-forestry/current-students
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three accept career students, in addition to professionals who pursue continuing education.
Thus, only two of the five programs (ASP and AFOCO) are unique in that they facilitate
forestry professionals to pursue continuing education in the form of an academic degree.
The other three programs are for both regular university students and professionals. The
three programs, however, also specifically cater for professionals. We could not obtain
estimates of the proportion of students of the MDP, SUTROFOR, and MIF who had work
experience in their field before undertaking a M.Sc. study. Our impression is that the
MDP receives the largest proportion of students who have working experience, but this
number is lower than that for STRUFOR and MIF. About 5% of the students accepted at
MDP Florida have a forestry background (from interviews).

Another relevant difference between the five programs is how they fit within the
career development of professionals. For three of the five programs, i.e., ASP, AFOCO,
and MIF, the expectation is that awardees return to the workplace at which they were
stationed when they applied to the program, or at least continue in the forestry field, but as
professionals who have improved their skills and capacities. Although this is not a hard
rule, or a condition for candidates to be accepted into the three programs, the reality is that
professionals in the majority of these three programs do return to their previous job. For
instance, 52% of the ASP recipients returned to their old job after finishing their studies in
China, whereas 25% of the students had moved to a new job [56]. The AFOCO program
specifically aims to train forestry officials who are in ASEAN public forestry administration
functions or in affiliated positions, and the program expects to contribute to skills and
capacity improvements in this group of professionals.

The situation as explained above for ASP and AFOCO is somewhat different for MIF.
MIF is, in principle, an open academic program to which anyone who has the required
qualification can apply. UBC’s Faculty of Forestry, however, which implements MIF,
engages in intensive cooperation, especially with Asian forestry organizations, including
APFNet [57]. A significant number of forestry professionals at MIF are admitted based on
coordination between UBC’s forestry program and the student’s host organization. This
also results in forest professional graduates at MIF returning either to their previous job, or
to continue in the field in positions in which they have similar responsibilities as in their
previous job.

This situation is different for both the MDP and SUTROFOR programs. These pro-
grams are primarily university driven. The participating universities established the
programs, in the case of SUTROFOR, in coordination with government agencies in charge
of facilitating higher education in the EU, which resulted in the support of Erasmus Mundi
for the program. Professionals who apply for one of these two programs do so because
they seek to pursue a career change or a career boost. Professionals who apply for MDP
or SUTROFOR usually resign their employment and dedicate themselves to two years of
academic study; then, they return to the job market in a new position, or, not uncommonly,
decide to continue with Ph.D. study (from interviews).

A second key difference between the various programs relates to the financing mecha-
nisms and opportunities. There are two contrasting mechanisms. Both ASP and AFOCO
provide full support to students who apply for their studies, either in China or in South
Korea. In the case of ASP, students enrolled in its early years may need to contribute a small
amount of their own resources for the gap of living expense. This situation improved after
APFNet raised stipends of the ASP awardees in 2018 [56]. In principle, ASP and AFOCO
programs aim to cover the full costs for students. This also implies that the programs are
highly competitive. This is not the case with MDP or MIF. Both programs expect students
to cover costs in full for either the two-year (MDP) or the one-year (MIF) program. Because
both programs are in the USA and Canada, these costs are substantial. Both MDP and MIF
assist in identifying funding for promising students (from interviews). However, overall
situation is that MDP and MIF students need to find the financial support to cover the
tuition costs, the residence costs, and, in the case of MDP, the costs for their field practicum.
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The SUTROFOR program has a costs/financing mechanism that lies between those
of ASP-AFOCO and MDP-MIF. As mentioned previously, SUTROFOR is linked to the
Erasmus Mundi program, which provides support to students via its Partner Country
Scholarship facility. There are no enrolment costs for non-European students who aim
to participate in the program, if they are supported by Erasmus Mundi, or any other
of the SUTROFOR funding mechanisms. The Erasmus Mundi support covers living
expenses for 24 months, travel expenses, and establishment expenses. The SUTROFOR
program is, in principle, open to any student who meets the academic and work experience
requirements. If, however, students apply independently to the SUTROFOR program,
i.e., as self-financing students, they are required to pay an annual tuition, which, in the
case of University of Copenhagen, for instance, is between EUR 10,000 and 17,000 per
academic year.

The final item to be compared between the five programs is the provided education.
In this respect, profound differences exist between the five programs. In case of 2020,
ASP facilitates the study of forest professionals at three universities, limited to a choice of
six major subjects, as per the program website, i.e., Forest Economics and Management
(BFU), Forestry (NFU), Forestry Engineering (NFU), Environmental Engineering (NFU),
Forest Protection (NWAFU), and Soil and Water Conservation and Desertification Control
(NWAFU) (https://www.apfnet.cn/Capacitybuilding/ScholarshipProgram/part5/, ac-
cessed on 14 June 2021). The AFOCO program is less constrained in terms of the majors that
students can pursue, because the number of students is small, and students can select from
a range of universities in South Korea. Similar to ASP, SUTROFOR allows the selection
of handful of majors. These include: “Forests and livelihoods in developing countries”,
“Agroforestry systems”, “Tropical forest management”, “Environmental management and
policies for tropical forests”, and “Social and environmental responsibility in tropical
forestry”. By comparison, ASP is largely focusing on traditional forestry programs, while
the latter is more adapted to the identified change in societal expectations of forestry and
forestry professionals.

The two other programs reviewed in Table 1 do not allow selection among multiple
majors. Of the two programs, MIF has the more constrained curriculum, which is a
unified program for all students. Students undertake a fixed program of courses, after
which the opportunity exists for a 6–12 weeks placement, i.e., an internship experience or
opportunity to undertake further study to deepen understanding on a topic of the student’s
interest. MDP students also follow a circumscribed program, which must include sufficient
credits in four areas: social sciences, natural sciences, health sciences, and management
training. Students have opportunities to select their own course program provided it fits
within the overall program requirements. MDP students, furthermore, must undertake a
required field practicum and write a report on that experience that is defended in front of a
committee of lecturers.

5. The Case of the APFNet Scholarship Program

The analysis in the previous section compared five university-based forestry continu-
ing education programs and demonstrated significant variety in a number of key attributes.
The relevance or importance of these differences depend ultimately on their outcomes.
The relevant and important outcomes of education programs such as those reviewed here
are complex. The most obvious outcome indicators are the increase in knowledge and
skills among the students who graduate from the programs. However, programs such
as ASP, AFOCO, MDP, SUTROFOR, and MIF pursue sustainable forest management as a
contribution to wider societal goals that go beyond increasing knowledge and skills of a
cadre of professionals.

An in-depth analysis of the outcomes of university-based forestry continuing edu-
cation programs requires answering a wider range of questions, including: who are the
candidates who apply to the programs and why, and which candidates are selected? What
are the awardees’ backgrounds, motivations, and incentives to apply for the program?

https://www.apfnet.cn/Capacitybuilding/ScholarshipProgram/part5/
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What education or training do the students receive at the program, and how well does this
meet their knowledge, skill, and competency needs? How have the programs affected their
understanding of forestry issues and their work performance? How does the education
they receive affect career developments?

Some of these questions are answered here with reference to the ASP case, which is the
only one for which an in-depth analysis could be undertaken for this paper (see Section 3).

5.1. ASP Continuing Education Recipients

A continuing education program, such as ASP and the other programs reviewed
above, aims to facilitate knowledge, capacity, and skills improvements of a targeted cadre
of professionals. APFNet’s Strategic Plan refers to forestry professionals and practitioners,
young foresters, and students who have majored in forestry and other related fields as
the target audience for its capacity building program [57]. APFNet specifies that the
program targets: “applicants from APFNet member economies with relevant professional
experience” (https://www.apfnet.cn/Project-Brief-Introduction/, accessed on 14 June
2021). ASP-related documentation provides evidence about the previous recipients of ASP
scholarships, and how well these recipients overlap with the target audience [56].

The ASP program has been operating since 2010. Until the academic year of 2019/2020,
a total of 157 students received an ASP scholarship and undertook M.Sc. studies at the
three universities of BFU, NFU, NWAFU. Figure 1 shows the distribution of nationality
and gender of the ASP awardees. This suggests a skewed distribution in favor of a handful
of APFNet member economies, i.e., Myanmar, Laos, Mongolia, and Nepal, who together
received 57% of the available places. This bias is not the result of a targeted selection of
candidates depending on their nationality, but likely results from more intense collaboration
by APFNet in these economies and, as a result, a higher awareness of the program among
forestry professionals in these economies. The gender balance of the ASP awardees was
61% male–39% female, or a nearly 2–1 male–female balance. Although this balance is
highly in favor of male awardees, the selection reflects the dominance of males in the
forestry professions in the Asia Pacific region [39].

A more structural bias of candidates is evident in the background of scholarship
awardees. Among the ASP awardees, 53% were candidates who worked as foresters
in government administrations. The second most common group, with a proportion
of 26%, were candidates who were employed at universities, i.e., candidates who had a
university lecturer or similar position (Figure 2). Of all the candidates, 55% were mid-career
professionals [56]. These findings reflect institutional interests in primarily strengthening
national forestry governance and administration in APFNet member economies, as a key
strategy to achieve the organization’s goals and mission [56]. This priority is similar,
for instance, to that of the AFOCO Landmark Scholarship Program, which also targets
young professionals with relevant work experience. In this respect, the APFNet and
AFOCO programs differ from those of MDP, SUTROFOR, and MIF. The primary mission of
APFNet and AFOCO is to foster sustainable forestry and enhance forestry contributions to
sustainable development in the territory of their member economies. To achieve those goals,
the two organizations established a continuing education program for forestry professionals
who opt for M.Sc. or Ph.D. study. MDP, SUTROFOR, and MIF, by comparison, are driven
primarily by education goals and objectives, while ensuring that the sustainable forestry
and sustainable development outcomes of the education are relevant.

https://www.apfnet.cn/Project-Brief-Introduction/
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5.2. Education and Training of ASP Awardees

Researchers on continuing education argue that its purpose is to update knowledge
and skills, or to develop entirely new competencies, of forestry professionals, for instance,
to meet changing societal demands on forests and forestry [5,6,58]. The extent to which
the programs reviewed here comply with those stipulations depends primarily on the
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education and training received by students during their studies, i.e., which subjects
are addressed in the courses, the quality of education, and how much competencies are
improved.

Students who completed M.Sc. study supported by APFNet choose, as per their
own reporting, one of 10 majors (https://www.apfnet.cn/Project-Activities/, accessed
on 14 June 2021). The most popular majors are two traditional forestry majors: Forestry,
and Forestry Economics and Management (Figure 3). Students, furthermore, had the
opportunity to specialize to a limited degree when completing their course programs [56].
All ASP universities adopt a two-year M.Sc. structure, with the first year fully designated to
course work, and the second year reserved for undertaking a M.Sc. thesis project. Students
were limited to a defined course program during the first semester, which included non-
major specific courses, such as Chinese language training and a general introduction to
Chinese forestry. The aim is to allow students to better adapt to the learning environment
in China and understand the development of Chinese forestry. During the second semester,
students had opportunity to compose their own curriculum of courses. This opportunity,
however, was constrained by the availability of subjects, and by limitations imposed by
thesis supervisors, who were appointed by universities and had their own preferences for
topics in which students should specialize (Table 2).
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Table 2. Responses to questions regarding options and preference for more flexibility in choices of
subjects in curricula.

Options for Selections of Subjects Preference for More Flexibility?

Fixed Program With Options to
Select Yes No

BFU 17 5 15 7

NFU 16 14 27 3

NWAFU 4 4 8 0

37 23 50 10

An overall assessment of the majors, and the course curriculums linked to these majors,
found that higher education studies have yet to fully emphasize the new societal demands
on forests and the forest sector. The implications of this for the skills and competencies of
students could not be assessed.

A representative sampling of all students who were previous ASP awardees inquired
about three different dimensions of their curricula: whether the subjects of their curriculum
were relevant, the quality of the content, and the quality of the teaching. The results

https://www.apfnet.cn/Project-Activities/
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indicate that the three attributes of the curricula were well evaluated by the majority of
students. Of the three attributes, most students awarded a score of 4. However, for the
content and quality of teaching attributes, a significant number of students awarded a
lower score of 3 (Table 3). An assessment by course instructors, furthermore, indicates the
degree to which the courses received by ASP students related to the contemporary global
sustainability challenges that are closely related to forestry issues. Table 4 indicates that
instructors believed that the majors and courses received by ASP students were generally
linked well to issues such as forestry and climate change, the SDGs, ecosystem services,
forest restoration, and forests and livelihoods (Table 4). Within the ASP program, however,
development of core competencies is not receiving major attention, which is a broader
concern among higher education institutions in Asia [56,58,59].

Table 3. Student scores of the relevance, content, and quality of teaching of subjects (no. of students).

Score Range 1 = Lowest, 5 = Highest 1 2 3 4 5

Relevance 1 3 6 33 17 60

Content 1 2 18 26 13 60

Quality of teaching 2 1 14 30 13 60

Table 4. Ranking of the extent to which issues on international agendas linked to forestry are
addressed in classes provided by ASP lecturers (no. of students).

1= Lowest; 5 = Highest 1 2 3 4 5

Forest and climate 3 2 4 3 9

Bioeconomy 2 2 8 6 3

Bioenergy 5 3 6 4 3

Nature based solutions 4 1 5 7 3

SDG 4 0 2 7 8

Ecosystem services 3 1 2 7 8

Bonn Challenges 1 4 7 6 1

Forest restoration 2 4 2 6 7

Forest and rural livelihoods 2 4 3 2 10

5.3. Student Career Developments

University career-based continuing education programs are intended to enhance stu-
dents’ knowledge, skills, and competencies. It can be assumed that this has happened
when students complete these programs, thus allowing the students to either improve
their performance or advance their career by pursuing more demanding and awarding
employment. The programs reviewed here can be expected to result in more dramatic
changes for forestry professionals, compared to the pursuit of “typical” continuing ed-
ucation, such as short courses or similar events. It can be expected that the dedication
by forestry professionals to spend two years to complete an M.Sc. program will more
often result in career advancement to a more senior position at the institute at which they
worked when starting the program, or employment in a new more ambitious and awarding
position. These, however, are assumptions that should be verified in additional research on
the ASP and similar programs.

Evidence of how the ASP program affected career trajectories is presented in Figure 4.
The survey results suggest that half of the scholarship grantees continued at their previous
jobs, and that only slightly more than 10% moved to an entirely different job.
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In addition, however, all interviewees reported that their studies contributed to
professional growth and improved their work performance [56]. The in-depth study of
the ASP program revealed that students expected to benefit professionally from their
M.Sc. training in the long run. It appears that, because the ASP support studies implied
significant host organizational support, ASP awardees felt an obligation to continue at their
previous job, or were expected to do so, such that the host organizations benefited from
the professional improvements. Many of those who completed their M.Sc. study not only
improved their professionalism, but also their personal ambitions (from interviews).

6. Discussion

Forestry higher education is a topic of regular debate in the academic literature. Major
issues are concerns regarding the declining interest in the field [38] and the need to adapt
forestry curricula to changing societal demands on forests and forestry professionals [3,47].
Forestry continuing education is less frequently discussed in the literature, which some
commentators recognize as a regrettable lack of attention that needs to be remedied [45,51].
As is the case with debates regarding forestry higher education, there is evidence that
forestry continuing education is gradually receiving more attention outside the traditional
forestry higher education hubs of Europe and North America [44,48,53].

The phenomenon of continuing forestry education via academic M.Sc. or Ph.D. study
is relatively new, and is little discussed in the literature. This paper reviewed and compared
a handful of such programs. As a common feature, the programs compared are supported
by an organizational structure that enables students to pursue their academia-based contin-
uing education.

With the exception of these commonalities, the five programs reviewed here are
highly diverse. Only two target forest professionals exclusively; these include early career
professionals in academia, but the majority are professionals who hold administration
or management positions in an organization that is part of government. The differences
between the five programs are explained by the curricula that host universities define for
the major chosen by the students, or, as in the case of ASP students, the curricula that the
host universities design specifically for ASP students, which differs slightly from those
offered to regular M.Sc. students [56].

The large differences between the programs are a result of differences in the overar-
ching design of the respective forestry M.Sc. or Ph.D. programs. In the case of ASP, until
2020 students pursued their education at three universities, at which they could choose
6–10 majors. Most of these majors can be recognized as “traditional” forestry curricula [56].
By comparison, forestry professionals who join SUTROFOR can choose from five majors,
which are more in line with forestry education that is adapted to modern day societal
demands on forests and forestry professionals, as considered necessary by forestry edu-
cation experts [5,6,47,58]. Forestry professionals who pursue their continuing education
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with AFOCO and MDP have more flexibility to specify their own curriculum that fits their
personal interests and needs. In the case of AFOCO, students have a wider range of uni-
versities from which they can choose. MDP has a well-defined overall design curriculum,
which provides students with significant opportunity to specify their own program of
courses to best meet their needs. The curriculum of MIF is highly circumscribed but, like
the SUTROFOR program, more attuned to modern social demands on forests and forestry
professionals. MIF explicitly aims to provide critical thinking and social skills for future
practitioners of global forest sustainable management, and also coordinates intensively
with partners who facilitate forestry continuing education of professionals at the UBC.

A relevant question relates to how continuing education programs, such as those
reviewed here, compare to other forestry continuing education programs. This question
can also be posed as whether programs such as those reviewed here should be considered
as forestry continuing education. The argument in favor of identifying these programs as
such is that, at least in the case of ASP and AFOCO, these programs specifically aim to
improve the knowledge, skills, and competencies of a cadre of forestry professionals. The
programs are based on the understanding that a well-trained body of forestry professionals
is necessary to achieve a suite of goals and objectives, including those pursued by APFNet
and AFOCO. The programs assume that the knowledge, skill, and competency levels of
forestry professionals who work in APFNet or ASEAN member economies are deficient.
As recognized by APFNet [57], this is a result of deficiencies in the education received by
many forestry professionals. The latter, in turn, is a result of an overall poor quality of
higher education in forest-rich but relatively low PC-GDP economies, a fact that is also
recognized by APFNet [57] and Tilak [17].

Continuing this argument, the question arises of whether university career-based
continuing education, as provided by ASP, AFOCO, MDP, SUTROFOR, and MIF, is an
appropriate strategy to boost knowledge, skills, and competencies of forestry professionals,
to foster sustainable forest management, such that the forest sector can meet societal
needs and contribute to relevant sustainable development goals [60]. This question has
no straightforward answer. Organizations such as APFNet and AFOCO, in addition to
multiple other organizations, undertake and support the more “typical” forestry continuing
education as part of their programs, i.e., focused, short-term training for forest professionals,
often on specific subjects. These efforts also intend to enhance knowledge and skills,
although perhaps with less focus on competencies.

It appears that the programs reviewed here assume that opportunities should be
made available for a selected group of early career professionals to improve themselves
professionally, because this will contribute to the overarching goals, similar to the “typical”
continuing education efforts. Although hard evidence of whether these outcomes are
achieved is not easy to find, the evidence we presented in the previous section indicates that
this is the case. All students of the ASP program reported in the survey that their studies in
China improved their knowledge and understanding of the forestry field, and improved
their work performance [56]. These observations were nuanced somewhat in face-to-face
interviews, at which time respondents indicated that, although they experienced significant
personal growth, the conditions at their host organization did not always allow them
to fully utilize these improvements. Although the reasons behind this are complicated,
interviewees recognized this as a disappointing experience that also diminished the value of
the investments made by the host organization and those international organizations [56].

7. Conclusions

The paper analyzed a new type of continuing education in forestry, i.e., programs
that facilitate M.Sc. or Ph.D. study at universities by early or mid-career forestry profes-
sionals. These programs are becoming more common as a third type of education for
forest professionals, in addition to regular higher and continuing education in forestry. The
five continuing education academic degree programs in forestry compared in this paper
showed similarities, in addition to considerable differences. These differences are the result
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of differences in the curricula determined by the universities attended by the students.
Forestry continuing education academic degree programs may complement the value of
regular continuing education programs in improving the preparedness of forestry profes-
sionals, which is widely recognized as being needed in many economies with significant
forest cover. Options should be explored to expand similar programs more widely and
make them available to forest professionals from all regions in which it is a challenge for
forestry higher education to meet quality standards. Value also exists in attempting to
better understand how different programs compare to each other: do they complement
each other; do they overlap; or do they perhaps even compete with one other? Further
research should clarify the needs of forestry sector staff, and the impact on professionalism
of the type of programs reviewed here, the means by which these programs can be boosted,
the types of support that could be provided, and the sources of this support.
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