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Abstract

The national parks in Vietnam are protected areas in the national system of special-use forests created to
protect natural resources and biodiversity. In order to improve the effectiveness of management of national
parks, the study assesses some current aspects of conservation and management of natural resources with
respect to management plans, financial sources, staff, cooperative activities, causes of limited management
capacity and threats to natural resources. Out of the total of 30 national parks, six are under the respon-
sibility of the Vietham Administration of Forestry (VNFOREST) and 24 national parks are managed
by provincial authorities. It was found that most of the national parks have updated their management
plans. Financial sources of funding for national parks mainly originated from the central and provincial
budgets, with an average of 51% and 76% respectively. Fifty percent of national parks spent 40-60% of
their total funding on conservation activities. About 85% of national parks” staff had academic degrees,
typically in the fields of forestry, agriculture and fisheries. Biodiversity conservation was considered a pri-
ority cooperative action in national parks with scientific institutes. Major causes of a limited management
capacity of national parks included human population growth and pressure associated with resources use,
lack of funding, limited human and institutional capacity and land use conflict/land grab. Illegal hunting,
trapping, poaching and fishing, the illegal wildlife trade, illegal logging and firewood collecting appeared

to be the most serious threats to the conservation and management of natural resources. In addition to
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these results, significant differences were found between the VNFOREST and provincial parks in terms of
financial sources, staff and the threat of illegal logging and firewood collecting. The authors’ findings offer
useful information for national park planners and managers, as well as policy makers and researchers in
seeking solutions for the sustainable management of natural resources in national parks.

Keywords
Conservation, financial sources, management, management plan, national parks, staff, Vietnam

Introduction

National parks (NPs) are the areas established to protect natural biodiversity and the
underlying ecological structure, support environmental processes and promote educa-
tion and recreation (Dudley 2008). The importance of NPs can be illustrated by their
rapid growth around the world (e.g. over the last 14 years, their number has increased
by over 30%, reaching 5,436 sites in 2017) (Chape et al. 2003, IUCN and UNEP-
WCMC 2017). As a symbol of national pride, NPs contribute to preventing the loss
of biodiversity, maintaining the natural conditions and beauty of the landscape and
ensuring the supply of ecosystem services (Schiagner et al. 2016).

In Vietnam, NPs are protected areas in the system of special-use forests (SUFs)
which are intended to protect nature, including rare species, forest ecosystems and
genetic resources. Other objectives include the protection of landscapes, cultural and
historical sites and the provision of recreation and tourism (GoV 2010). The first Vi-
etnamese NP (Cuc Phuong NP) was established in 1962 (Vo Quy et al. 1996). Since
then, the number of NPs has increased from 16 (476,621 ha) in 2002 (cited by Ram-
baldi et al. 2001) to 30 (1,077,236 ha, reaching ca. 3% of the total land area) in 2012
(Figure 1, MONRE 2014). According to the approved national planning system of
SUFs up to 2020, Vietnam will have 34 NPs (1,166,462 ha, reaching ca. 49% of SUFs’
land area and 4% of the total land area) (GoV 2014c). In 2015, the Government of
Vietnam merged the two protected areas of the Du Gia Nature Reserve and Khau Ca
Species and Habitat Conservation Area into a national park with a total area of 15,006
ha (GoV 2015). The increasing number of NPs supports the conservation and sustain-
able development of significant natural ecosystems, landscapes, historical and cultural
relics and endangered and rare species in the SUFs (GoV 2014c¢).

Concerning the governance of Vietnam’s NPs, several ministries and agencies are
involved in the protection process. The Ministry of Agricultural and Rural Develop-
ment (MARD) and their provincial departments have overall responsibility for man-
aging protected areas. MARD directly administers NPs with special nature conserva-
tion status or those with areas extending across more than one province (GoV 2010,
2014b). Other NPs are managed by the Provincial People’s Committees (PPCs) and
their departments. In addition, each PPC is responsible for establishing and staffing
the NPs’ management boards, as well as allocating the capital and budget for them.
The Ministry of Natural Resource and Environment (MONRE) is responsible for un-
dertaking the state management for the biodiversity of protected areas (GoV 2008,
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Figure |. Distribution of the thirty national parks, Vietnam. Source: Adapted to [IUCN and UNEP-

WCMC (2017)

2014a). Together with MARD, the Ministry of Culture, Sport and Tourism guides and
examines PPCs in the management of eco-tourist activities and promotes NPs as tour-
ism destinations in the development of the tourism sector in Vietnam. However, in the
context of the special-use forest system, the management and administration of pro-
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tected areas, including NPs, is fragmented and the division of responsibility between
administrative levels is unclear (Nguyen KimDung et al. 2012, VNFOREST 2014).

For the conservation and management of protected areas, NPs suffer from lack of
funds, as well as growing investments in infrastructure development (USAID 2013).
The funding for protected areas is unstable; it is derived originally from the state budg-
et, but is channelled through central and provincial budgets, international donors and
other funding bodies (e.g. ecosystem services) ICEM 2003, VNFOREST 2014). In
some NPs, the central and provincial budgets are just sufficient to cover operations and
maintenance costs for protected areas (VNFOREST 2014). The numbers and ability
of staff available to manage protected areas are limited, as are those who can engage
in biodiversity conservation (MONRE 2014). Most of the leaders and staff in SUFs
do not have any specialised knowledge about forests and biodiversity and have not
undergone training in conservation skills (MONRE 2014). As a result, building the
capacity of the staff plays a crucial role in the effective and efficient management of the
protected areas and in achieving conservation objectives.

Despite being ranked as the sixteenth most biodiverse country in the world (But-
ler 2016), Vietnam faces threats to its biodiversity conservation activities, as well as
its protection of natural resources. These issues focus on land conversion, population
growth pressure and over-exploitation of natural resources, environmental pollution,
climate change and limited human resources (MONRE 2014). In the protected areas
of SUFs, VNFOREST (2014) has identified a range of pressures on natural resources,
including illegal timber and non-timber forest products, illegal hunting and wildlife
trade, grazing in protected areas, land grabbing and tourism.

The aim of this paper is to assess the management and conservation of natural resourc-
es in NPs of Vietnam. More specifically, various aspects of NPs were assessed with regard to
their management plan, financial sources, staff, cooperative activities, limited management
capacity and threats to natural resources. Different groups of NPs were also compared.

Methods

Surveys and interviews were used for the collection of data related to development and
management of national parks in Vietnam. A survey method with a structured question-
naire was sent to management boards directly responsible for national park management
in 30 NPs in Vietnam (Figure 1). In order to construct the survey questionnaire prop-
erly, a mixed-methods’ approach was undertaken: a review of literature determining the
context of management of natural resources in Vietnam’s protected areas was performed
(e.g. ICEM 2003, USAID 2013, MONRE 2014, VNFOREST 2014), followed by dis-
cussions with staff and management boards of NPs and then a survey questionnaire was
pre-tested with six randomly-selected members of NP management boards.

After pre-testing the questionnaire and submitting comments, a structured ques-
tionnaire was developed with a total of 26 questions. This study was part of a wider
tourism study in NPs of Vietnam and the survey questionnaire included questions
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focusing on conservation and management of NPs according to the following main
subjects of interest: (1) the management plan, (2) financial sources, (3) NP staff (i.c. the
number of staff, level of education and education background), (4) cooperative activi-
ties in conservation and management of natural resources, (5) causes of limited man-
agement capacity of NPs and (6) threats to natural resources (see Appendix 1). In this
study, the NP management plan was formulated as a strategic overarching document
regarding the management and development of the park in its current and envisaged
future forms, in accordance with Thomas and Middleton (2003). The updated status of
NPs’ management plans was then determined. The perceptions of the respondents con-
cerning limited management capacity and threats to natural resources were rated on a
five-point Likert scale ranging from one (strongly disagree) to five (strongly agree) with
a score of three being intermediate (neutral) (Likert 1932, Clason and Dormody 1994).

After contacting the heads of NP management boards in 30 NPs to explain the
purpose of the survey, the questionnaire survey was sent by an e-mail; the survey itself
was conducted between May and December 2016. This survey was also supplemented
with phone calls to the respondents to ensure a high rate of response and to gain an
insight into the questionnaire. During survey data collection, further data and infor-
mation was collected through direct contact with NP units (e.g. Unit of Personnel and
Administration, Unit of Planning and Finance, Unit of Science and International Co-
operation), as well as provincial departments (e.g. Department of Agriculture and Ru-
ral Development) to collect data and information in order to support questions from
questionnaire surveys. The final response rate to the survey questionnaire was 30/30.

Moreover, 21 interviews were conducted with randomly chosen members of NP
management boards to validate questions of the survey and to gather more detailed in-
formation on conservation activities and management of NPs (see Appendix 2). Most
of interviews were conducted via phone calls, while others were conducted face-to-face.

In this paper, all statistical analyses were performed using STATISTICA 12. Quan-
titative data were analysed using descriptive statistics. The independent samples #-test
and Mann-Whitney U test were employed to compare differences between the two
groups (McCrum-Gardner 2008). These tests were applicable to the data as they al-
lowed for comparison between two independent groups with different samples sizes.
The Mann-Whitney U test was carried out for attitude scores, while the independent
samples #-test was used for an interval-scale variable. In addition, results were consid-
ered significant at p-value < 0.05.

Results
National parks’ profile
The general characteristics of the 30 surveyed NPs are presented in Table 1. The aver-

age size of a NP was 37,073 ha. Phong Nha — Ke Bang NP was the largest park with
123,326 ha (ca. 11% of the total area of 1,111,113 ha) and Xuan Thuy NP was the
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Table |. Characteristics of national parks.

National parks Year of establishment | Area (ha) Governance | Other designation
Ba Be 1992 10,048 PPC RS, AHP
Ba Vi 1991 10,815 VNFOREST —
Bach Ma 1991 37,487 VNFOREST -
Bai Tu Long 2001 15,783 PPC MPA
Ben En 1992 14,735 PPC -
Bidoup-Nui Ba 2004 70,038 PPC UBR
Bu Gia Map 2002 25,779 PPC -
Cat Ba 1986 17,363 PPC UBR, MPA
Cat Tien 1992 72,634 VNFOREST UBR, RS
Chu Mom Ray 2002 56,621 PPC AHP
Chu Yang Sin 2002 58,971 PPC -
Con Dao 1993 20,000 PPC RS, MPA
Cuc Phuong 1962 22,200 VNFOREST —
Hoang Lien 2002 28,059 PPC AHP
Kon Ka Kinh 2002 42,143 PPC AHP
Lo Go - Xa Mat 2002 19,156 PPC —
Mui Ca Mau 2003 41,862 PPC UBR, RS
Nui Chua 2003 29,865 PPC MPA
Phong Nha - Ke Bang 2001 123,326 PPC UWHS
Phu Quoc 2001 29,421 PPC UBR, MPA
Phuoc Binh 2006 19,814 PPC -
Pu Mat 1997 91,113 PPC UBR
Tam Dao 1996 34,995 VNFOREST -
Tram Chim 1998 7,588 PPC RS
U Minh Ha 2006 8,528 PPC UBR
U Minh Thuong 2002 8,038 PPC UBR, RS, AHP
Vu Quang 2002 57,038 PPC UBR
Xuan Son 2002 15,048 PPC —
Xuan Thuy 2003 7,100 PPC RS
Yok Don 1992 115,545 VNFOREST -
Total 1,111,113

List of abbreviations

PPC: Provincial People’s Committee; VNFOREST: Vietnam Administration of Forestry, Ministry of
Agriculture and Rural Development; UWHS: United Nations Educational, Scientific and Cultural Or-
ganisation World Heritage Site; UBR: United Nations Educational, Scientific and Cultural Organisation
Biosphere Reserve; RS: Ramsar Site; AHP: Association for Southeast Asian Nations Heritage Park; MPA:
Marine Protected Area.

smallest area (7,100 ha, ca. 1% of the total area). Six NPs were found to be the re-
sponsibility of MARD, which has been decentralised from direct management by the
Vietnam Administration of Forestry (VNFOREST). Twenty-four NPs were under
the responsibility of provincial authorities. In addition, many NPs or NP areas were
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specified under international and regional agreements, including the international
designations (Ramsar Site, United Nations Educational, Scientific and Cultural Or-
ganisation [UNESCO] World Natural Heritage Site and UNESCO Biosphere Re-
serve), as well as regional designations including the Association for Southeast Asia
Nations (ASEAN) Heritage Parks (Table 1). Some NPs were also listed in the system
of Marine Protected Areas.

The national park management plan

Of the 30 investigated NPs, the results showed that most of NPs (87%) had updated
their management plans. In particular, 77% had management plans which had been
updated by other management tools. Only four NPs (13%) indicated that their man-
agement plans had not been updated.

The other management tools (e.g. plans, actions) used management plans coordi-
nated and integrated within 23 NPs: two VNFOREST’s NPs and 21 provincial NPs
(Table 2). More than 50% of the updated management plans had integrated tools for
the community-based forest management and regulations for scientific research activi-
ties (91%), planning and management of sustainable tourism and ecotourism (83%)
and forest monitoring programmes (74%).

In the current context of socio-economic development, 90% of the 30 NPs indi-
cated that their management plans offered sufficient protection for their development
plan(s) for local communities and region(s). Only 10% identified that their manage-
ment plans were not sufficient for protection because of confusing, conflicting and
overlapping institutional and legal frameworks; in addition, a lack of coordination
amongst agencies and communities that had a bearing on 7% of NPs; and the non-
existence of mechanisms or strategies to engage communities in the management of
protected areas was identified in 3% of NDs.

Table 2. The national park management plan updated by other management tools.

Al NPs VNFOREST’s NPs | Provincial NPs
Management tools (n=23) (n=2) (n =21)
n % n % n %

Multiple-use forest management plan 9 39.13 0 0 9 42.86
Forest monitoring programme 17 73.91 2 100.00 15 71.43
Regulations for scientific research activities 21 91.30 2 100.00 19 90.48
Sustainable tourism development plan 19 82.61 2 100.00 17 80.95
Environmental impact assessment 7 30.43 0 0 7 33.33
Community-based forest management 21 91.30 2 100.00 19 90.48
Forest valuation 5 21.74 0 0 5 23.81

List of abbreviations
NPs: National parks; VNFOREST’s NPs: Vietnam Administration of Forestry’s national parks; n: Num-
ber of cases.
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Financial sources in national parks

The financial sources of the total funding for conservation and management of NPs in
2016 are presented in Table 3. The results indicated that sources of the funding were
mainly derived from the state budget, i.e. a mean of 51% and 76% came from the central
budget and provincial budget respectively. Support from organisations, funds from con-
servation programmes, revenues from forest environmental services and tourism activi-
ties contributed to the total funding for parks. In particular, in 87% of NPs, a mean of
9% of their total funding was obtained from tourism activities. The results revealed sig-
nificant differences between VNFOREST’s NPs and provincial NPs with respect to the
central and provincial budgets and revenues from forest environmental services (Table 3).

Moreover, 50% of NPs used 40-60% of funding for their conservation activities
(Table 4). The results demonstrated that 66.67% of VNFOREST’s NPs spent 60-80%
of their funds in conservation activities. Meanwhile, in 46% of provincial NPs, 40-60%
of funds were invested in conservation activities.

Table 3. Percentages of financial sources of the total funding for national parks.

- ial All NPs VNFOREST’s NPs Provincial NPs alue!
tnanciat sources n | Mean | SD | n| Mean SD n | Mean SD prvatue

The central budget 15 ]50.95 | 30.88 | 6| 75.97 | 33.97 | 9 | 34.27 | 12.83 | 0.005
The provincial budget 25| 76.24 | 23.32 | 1] 0.60 0.00 |24 79.39 | 17.55 | <0.001°
Support from domestic 3210 | 254 [1] 030 | 000 | 2 | 3.00 | 283 | 0579
organisations
Support from international |51, 0| 5 30 1| 030 | 000 | 2| 350 | 212 | 0.434
organisations
Funds from conservation s | 504 | 478 0| NA NA 5 5.04 478 NA
programmes

Revenues from forest 7| 940 | 812 |2] 2000 | 000 | 5| 516 | 451 | 0.007

environmental services
Revenues from tourism

26| 8.66 | 13.99 | 6| 17.17 | 26.05 |20 | 6.11 7.01 0.090

activities

List of abbreviations

Tp-values were calculated using the independent samples #test between VNFOREST’s NPs and provincial
NPs; “Significant at p-value < 0.05; NPs: National parks; VNFOREST’s NPs: Vietnam Administration of
Forestry’s national parks; n: Number of cases; SD: Standard deviation; NA: Not available.

Table 4. Percentages of national parks having investment levels of the total funding for conservation activities.

All NPs VNFOREST’s NPs Provincial NPs

(n=30) (n=6) (n = 24)
Less than 20% 3.33 0 4.17
20-40% 13.33 0 16.67
40-60% 50.00 0 45.83
60-80% 26.67 66.67 25.00
80-100% 6.67 33.33 8.33
Total 100.00 100.00 100.00

List of abbreviations
NPs: National parks; VNFOREST’s NPs: Vietnam Administration of Forestry’s national parks; n: Num-
ber of cases.
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National park staff

The total number of staff within the 30 NPs was 3,127, of which 80% were forest rang-
ers who worked in forest protection stations and 20% in other positions such as admin-
istrative and service officers. Each of the 2,501 NP forest rangers administrated an aver-
age of 444.26 ha. The mean number of staff per park was 104 persons (SD = 74.87),
while 83 persons were forest rangers (SD = 68.65) for each of the 30 NPs. A significant
difference in staff numbers was detected between the two groups of NPs (Table 5).

Concerning the educational level of staff, 85% working in 30 NPs had an aca-
demic education with graduates from colleges and higher education. On average,
88 NP staff had an academic education (in 30 NPs) while 37 had a non-academic
education (in 13 NPs). In addition to the results, a significant difference was found
between VNFOREST’s NPs and provincial NPs with respect to the staff’s academic
qualifications (Table 6).

For academic education, Table 7 shows the education background of staff in 30
NPs. NP staff mainly specialised in the fields of forestry, agriculture and fisheries, with
approximately 74% of the total number of staff.

On average, 98 members of staff in VNFOREST’s NPs had an academic education
in the fields of forestry, agriculture and fisheries, but only 57 persons in the provincial
NPs did so (Table 8). Significant differences were found between the two groups with
respect to the educational background of ‘forestry, agriculture, fisheries’ and ‘biology,
ecology, environmental protection” (Table 8).

Table 5. Staff of national parks.

VNFOREST’s NPs Provincial NPs :
(n=6) (n = 24) p-value
Mean SD Mean SD
Staff 170.00 126.31 87.79 46.78 0.013"
Staff as forest rangers 141.67 125.99 68.79 37.18 0.017

List of abbreviations

Tp-values were calculated using the independent samples #test between VNFOREST’s NPs and provincial
NPs; “Significant at p-value < 0.05; NPs: National parks; VNFOREST’s NPs: Vietnam Administration of
Forestry’s national parks; n: Number of cases; SD: Standard deviation.

Table 6. National parks staff profile according to the level of education.

i VNFOREST’s NPs Provincial NPs
Level of education p-value'
n Mean SD n Mean SD
Non-academic 4 63.75 93.96 9 24.56 25.97 0.251
Academic 6 127.50 52.94 24 |78.58 44.23 0.027"

List of abbreviations

"p-values were calculated using the independent samples #-test between VNFOREST’s NPs and provincial
NPs; “Significant at p-value < 0.05; NPs: National parks; VNFOREST’s NPs: Vietnam Administration of
Forestry’s national parks; n: Number of cases; SD: Standard deviation.
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Table 7. National parks’ staff by educational background.

Educational background Staff Staff as
(%) | Forest rangers (%) | Others (%)
Forestry, agriculture, fisheries 74.09 83.54 36.87
Economics, business management, law 13.24 8.94 30.17
Biology, ecology, environmental protection 5.43 4.45 9.31
Tourism 2.72 1.42 7.82
Geography, geology, geographic information system 0.34 0.33 0.37
Archaeology, history, cultural studies 0.08 0.05 0.19
Other majors 4.11 1.28 15.27
Total 100.00 100.00 100.00

Table 8. Groups of national park staff by educational background.

VNFOREST’s NPs | Provincial NPs
Mean SD n |Mean| SD
11.60 7.89 |17 5.06 | 5.36 | 0.043"
14.00 6.29 |20/14.05|15.52| 0.994
97.50 | 38.95 |24|57.46|31.22| 0.012"
4.33 2.52 | 13| 4.54 | 5.62 | 0.953
2.00 0.00 312331153 | 0.868
NA NA 2| 1.00 | 0.00 NA
18.50 2.12 |10| 7.20 | 9.58 | 0.140

Educational background p-value'

Biology, ecology, environmental protection

Economics, business management, law

Forestry, agriculture, fisheries

Tourism

Geography, geology, geographic information system

Archacology, history, cultural studies

N[O |—= W |3\ |\ ||

Other majors

List of abbreviations

"p-values were calculated using the independent samples #-test between VNFOREST’s NPs and provincial
NPs; ‘Significant at p-value < 0.05; NPs: National parks; VNFOREST’s NPs: Vietnam Administration of
Forestry’s national parks; n: Number of cases; SD: Standard deviation; NA: Not available.

Cooperation in management and conservation of NPs

It was found that 77% of 30 NPs have cooperated with scientific institutes, e.g. uni-
versities and international organisations, in the management and conservation of pro-
tected areas. Biodiversity conservation and forest management were the most com-
mon cooperative activities observed in NPs, with 77% and 57% of all NPs in them
(Table 9). Similarly, 67% of VNFOREST’s NPs and 79% of provincial NPs reported
collaborative activities in biodiversity conservation.

Moreover, 83% of the 30 NPs indicated that their activities involved volunteers
and schools in various nature conservation programmes/projects. These projects
mainly concentrated on environmental education and training (70% of NPs), survey
work and short work—experience placements (47%) and help with practical conserva-

tion tasks (43%).
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Table 9. Percentages of national parks reporting collaborations with different activities.

Management tools All NPs VNFOREST’s NPs | Provincial NPs
(n =30) (n=06) (n =24)

7 % 7 % n %
Species monitoring 13 43.33 2 33.33 11 45.83
Forestry management 17 56.67 2 33.33 15 | 62.50
Eco-tourism management and development | 10 33.33 1 16.67 9 37.50
Socio—ccoflomic development in buffer zone 12 40.00 ! 16.67 1 45.83
of the national park
Biodiversity conservation 23 76.67 4 66.67 19 | 79.17
Education and training 11 36.67 1 16.67 10 41.67
Other activi.ties (e.g. coTlse.rvation of 3 26.67 1 16.67 5 29.17
cultural heritage, historic sites)

List of abbreviations
NPs: National parks; VNFOREST’s NPs: Vietnam Administration of Forestry’s national parks; n: Num-
ber of cases.

Perspectives on the conservation and management of NPs

The management boards of the surveyed NPs were requested to use a scale from 1
(strongly disagree) to 5 (strongly agree) to score their perceptions of the major caus-
es of limited management capacity and threats to conservation and management of
natural resources.

Table 10 shows the major causes of limited management capacity for NPs: The
highest average scores were obtained for ‘lack of funding for the national park’ (4.13)
and ‘population and resource use pressure within and around the national park’ (4.74).
The lowest average scores were found for focusing on hard infrastructure instead of
conservation activities (2.53) and construction of infrastructure within the NP (2.63).
The average scores for ‘limited human and institutional capacity of the national park’
and ‘land use conflict/land grab’ were equal at 3.60. NPs also dealt with ‘overlapping
and conflicting institutional mandates’ (3.27) and ‘lack of enforcement authority for
national park management boards’” (3.07). In these results, no significant differences
were found between the VNFOREST’s NPs and provincial NPs with respect to causes
of limited management capacity for protected areas.

Concerning threats to natural resources in NDPs, the highest average scores were
found for ‘illegal hunting, trapping, poaching, fishing’ (4.23), ‘illegal trade in wild-
life’ (3.93) and ‘illegal logging, firewood collecting’ (3.63), indicating that these were
the main threats (Table 11). In particular, the highest average score for VNFOR-
EST’s NPs was 4.67 for ‘illegal logging, firewood collecting’, while the highest aver-
age score for provincial NPs was 4.21 for ‘illegal hunting, trapping, poaching, fish-
ing’. The only significant difference was detected between VNFOREST’s NPs and
provincial NPs concerned illegal logging and firewood collecting (U = 23, z = 2.51,
p-value = 0.009).
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Table 10. Major causes of limited management capacity of national parks, rated from 1 (strongly disa-

gree) to 5 (strongly agree), with a score of 3 representing neutral.

AIINPs | VNFOREST’s NPs | Provincial NPs
(n = 30) (n=6) (n=24) p-value'
Mean | SD | Mean SD Mean | SD
Lack of funding for the national park | 4.13 | 0.86 | 4.00 0.89 4.17 0.87 NS

Lack of enforcement authority for
national park management boards

3.07 | 1.23| 3.17 1.47 3.04 1.20 NS

Overlapping and conflicting 327 |1.17] 317 | 117 | 329 | 1.20 NS

institutional mandates

Focus on hard infrastructure instead
of conservation activities

2,53 11.07| 2.17 0.98 2.63 1.10 NS

Limited human and institutional

. . 3.60 097 | 3.33 1.03 3.67 | 0.96 NS
capacity of the national park

Population and resource use pressure
within and around the national park

4.47 10.68| 4.33 0.52 4.50 | 0.72 NS

Construction of infrastructure within
the national park

Land use conflict/land grab 3.60 | 1.43| 3.50 1.05 3.63 1.53 NS

2.63 093] 250 0.55 2.67 1.01 NS

List of abbreviations

p-values were calculated using the Mann-Whitney U test between VNFOREST’s NPs and provincial
NPs; NS: No statistically significant difference; NPs: National parks; VNFOREST’s NPs: Vietnam Ad-
ministration of Forestry’s national parks; n: Number of cases; SD: Standard deviation.

Table 1 1. Threats to natural resources in national parks rated from 1 (strongly disagree) to 5 (strongly
agree), with a score of 3 representing neutral.

All NPs VNFOREST’s NPs | Provincial NPs
(n = 30) (n=06) (n=24) p-value'
Mean | SD Mean SD Mean | SD

Illegal hunting, trapping, poaching,
fishing

Illegal trade in wildlife 3.93 | 1.08 4.17 0.75 3.88 1.15 NS
Illegal logging, firewood collecting 3.63 | 1.13 4.67 0.52 3.38 | 1.10 | 0.009

Non-timber forest product collection

423 | 0.94 4.33 0.52 | 421 | 1.02 NS

3.40 | 1.25 4.17 0.75 3.21 1.29 NS

illegally

Mineral exploitation, quarrying 2.17 | 1.26 2.00 1.27 | 221 | 1.29 NS
Hydroelectric dam/projects, dams 2.57 | 1.31 2.83 1.47 | 2.50 | 1.29 NS
Developing dykes and canals 2.13 | 0.97 2.17 098 | 2.13 | 0.99 NS
Existing and planned routes (roads,

motorways, train tracks) crossing 3.07 | 1.29 2.33 151 | 325 | 1.19 NS

national park or situated in its vicinity

Pollution (water, soil, air, noise

. 3.60 | 1.16 3.83 0.98 3.54 | 1.22 NS
pollution)
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All NPs VNFOREST’s NPs | Provincial NPs

(n = 30) (n=06) (n = 24) p-value'
Mean | SD Mean SD |Mean| SD
Land use change 3.07 | 1.26 2.67 1.37 3.17 | 1.24 NS

Tourism development (overlapping
intensive tourism and related pressure 277 | 1.07 283 075 | 275 | 1.15 NS

to invest in tourist infrastructure in
the national park and its vicinity)

List of abbreviations

Tp-values were calculated using the Mann-Whitney U test between VNFOREST’s NPs and provincial NPs;
“Significant at p-value < 0.05; NS: No statistically significant difference; NPs: National parks; VNFOREST s
NPs: Vietnam Administration of Forestry’s national parks; n: Number of cases; SD: Standard deviation.

Discussion

The results of the study identify interesting aspects regarding the conservation and
management of natural resources in 30 NPs in Vietnam. It was found that some NPs
were still using outdated management plans. To protect an area over a given period
of time, a documented management plan needs to set out the management approach
and goals, together with a framework for decision-making (Thomas and Middleton
2003). A comprehensive NP management plan is considered to be vital for the effec-
tive management of protected areas and should be accompanied by a number of other
plans or related documents and tools, e.g. operational and conservation plans (Thomas
and Middleton 2003, Leverington et al. 2008, Worboys and Trzyna 2015, Spoelder et
al. 2015). NP managers should accept the need to establish schedules and procedures
through periodic review and updating of management plans (Thomas and Middleton
2003); for example, they should revise and update their management plans within a set
period (a five-year or 10-year period), during which they could forecast conditions and
offer solutions to management challenges into the future. With an updated manage-
ment plan, NPs could readily adapt to challenges in social and economic development
at local and regional levels and protected areas would not be managed as ‘islands’ in
isolation from their surrounding regions (McCuaig 2010).

These findings indicate that updated NP management plans lacked the potential
for integrating other tools and plans (e.g. buffer zone development plan). Many NPs
lacked any integration of a biodiversity monitoring programme. In this context, confu-
sion might result when determining biodiversity conservation priorities and effective
management of natural resources, e.g. the success of activities taken to conserve or
recover species and their habitats. The PARC Project (20006) also found that there was
no adequate process for management planning according to conservation priorities in
Vietnam’s protected areas. In the concept of preparing management plans, if the sta-
tus of biodiversity and other such natural values had been updated, NP planners and
managers would perform adaptive management of trends in biodiversity, as well as of
impacts on natural resources. Revising and updating the status of management plans
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within a set period (e.g. 10 years) would be an effective and efficient contribution to
NP management and help managers of protected areas in creating a sound investment
plan for their priority activities. The evaluation and ranking of objectives and priorities
in management plans would allow capacities of NPs such as finance to be allocated.
According to the present findings, 10% of NPs indicated that their management plans
(i.e. outdated management plans) were not flexible enough to be adapted to current
local and regional development plans; for example, 7% reported a lack of coordination
amongst agencies and communities in management plans which influenced the effec-
tive management and conservation of natural resources. These findings suggest that the
cooperation and support of local people is needed for the successful management of
NPs. The preparation and development of management plans should gain the support
of key stakeholders, particularly from local communities, who would assist in deliver-
ing these plans and contribute to the effective implementation of plans in protected
areas (Mishra 1994, Thomas and Middleton 2003, Spoelder et al. 2015),

Regarding financial sources, these results showed that central and provincial budg-
ets were crucial funding sources to cover the costs of NP management and conserva-
tion. Central and provincial budgets are derived from the state budget of the Govern-
ment of Vietnam. This result was consistent with Emerton et al. (2006), who stated
that NPs in most countries were financed predominantly from state budgets. This was
also the case with developed countries, e.g. about 69% of funding for Polish NPs in
2011 came from the public budget (Ministry of the Environment of Poland 2011) and
an average of 88% of the Parks Service funding in the United States came from an-
nual budget appropriations (Longley 2016). Emerton et al. (2006) indicated that state
budget allocations for protected areas in Vietnam ranged from US$3.0 to 3.5 million
per year, an average of 0.1% of Gross Domestic Product and 0.5% of total public
budget allocations. Although financial sourcing from state budgets was long-term and
covered basic running costs of protected areas, including NPs, it was often insufficient
to finance the entire scope of activities within protected areas (Athanas et al. 2001).

In addition to the state budget, significant differences were found between the two
groups of NPs with respect to central and provincial budgets (Table 3). The VNFOR-
EST’s NPs were mainly funded from the central budget, while the provincial budget
supported provincial NPs. Provincial NPs received the central budget which was invest-
ed in infrastructure development projects, for example, offices and lodging facilities for
staff or roads. In Vietnam, through the annual budgeting process, the Ministry of Plan-
ning and Investment was responsible for setting funding levels and negotiating budget
allocations with sectoral ministries and provinces, including the state budget for NPs
(GoV 2008c). As a result, the budgets for NPs were allocated annually and depended on
the balance between the state and provincial budgets. Expenditure of the state budget for
the VNFOREST’s NPs was higher than for the provincial NPs as the state budget was
estimated based on the number of staff in each NP (VNFOREST 2014). Provincial NPs
generally had less access to funds than those managed by MARD (Emerton et al. 2012).

Other important sources of funding for the NPs in Vietnam included support
from domestic and international organisations, such as the German Society for Inter-
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national Cooperation and Japan International Cooperation Agency, as well as funds
from conservation programmes: for example, the Vietnam Conservation Fund (Emer-
ton et al. 2012, USAID 2013, VNFOREST 2014). Despite being dependent upon
short-term funding and projects, these sources contributed to significant amounts of
financing for conservation activities, enhancing the management capacity of NPs and
socio-economic development in buffer zones (VNFOREST 2014). From these survey
results, some NPs had valid support from organisations (10%) and funds from con-
servation programmes (17%). These results suggest that NP managers should enhance
their ability to attract additional funding from agencies and organisations, for example,
by creating and building a team with successful funding (Athanas et al. 2001).

The Vietnamese NPs generated their own funds as revenues from forest environ-
mental services and tourism activities. Drawing on the concept of payment for envi-
ronmental services (PFES), NPs reported incomes from PFES payments from such
sources as hydropower and water companies (Pham et al. 2013, Tradal et al. 2015).
The development of ‘innovative’ financing mechanisms, such as PFES, provided in-
creasing funding for NPs in biodiversity conservation and, at the same time, generated
financial and economic incentives for local communities in buffer zones in protecting
forests (Emerton et al. 2012, Pham et al. 2013, USAID 2013).

Tourism, or rather nature-based tourism, could be a particularly effective tool in
the conservation and management of protected areas and can bring direct and in-
direct benefits; for example, tourism not only generated funds for conservation but
also shaped people’s attitudes to the environment and natural resources (Emerton et
al. 2006, Eagles and Hillel 2008, Balmford et al. 2009). Eagle and Hillel (2008) in-
dicated that, despite a fall in the proportion of state budgets allocated to protected
areas, revenues from tourism were increasing and it was clear that NPs in Vietnam
could increase their share of funding from tourism-based activities. The present study
reveals a significant difference between the two groups with respect to revenues from
forest environmental services: i.e. VNFOREST’s NPs reported a significantly higher
revenue than provincial NPs due to the implementation of PFES in NPs; however, no
statistically significant difference was found between the two groups with respect to
revenues from tourism activities. The results of the interviews indicated that NP man-
agers encouraged benefits from nature-based tourism development, particularly in the
economic sphere. However, nature-based tourism was a competitive market and NPs
had to offer high quality as well as unique environmental characteristics to succeed in
tourism development. The results of the present study suggest that both tourism and
forest environmental services were crucial in increasing the funds of NPs and in creat-
ing sustainable financial sources of funding for Vietnamese NPs.

The degree of investment for conservation activities in protected areas was reflected
in the percentages of financial allocations. The results showed that NPs were inter-
ested in biodiversity conservation and had prioritised investment for conservation, e.g.
40-60% of funds were invested in conservation activities in 50% of NPs and 46% of
provincial NPs, (Table 4). In particular, all VNFOREST’s NPs allocated more than
60% of their funds for conservation activities (e.g. conservation of species and habitat).
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However, through interviews, it was found that the financial investment for conserva-
tion activities mainly depended on funding being provided to NPs and allocations of
financial sources for NPs, indicating that financial allocations for biodiversity conser-
vation in NPs could be changed over the years.

The number and quality of national park staff reflected the capacity of managerial
organisation and were central to the success of the management of protected areas.
Comparing data from VNFOREST (2014), the total staff size of 30 NPs grew from
2,783 in 2014 to 3,127 in 2016, an increase of 12%. However, it was found that the
mean value of land being managed by each forest ranger was 444.26 ha, which was
lower than Government guidelines: According to the Government of Vietnam, each
forest ranger had to manage 500 ha of protected area (GoV 2010) and so the cur-
rent number of rangers was deficient and NP managers were obliged to increase their
number. VNFOREST’s NPs were found to have significantly higher numbers of staff
and forest rangers, significantly more highly qualified staff than the provincial NPs.
Although 85% of NP staff reported completing an academic degree, the educational
background of these staff focused on the field of forestry, agriculture and fisheries
(74%), of which 84% of these fields were forest rangers. These findings demonstrated
a restricted field of expertise across the group of NPs, e.g. 5% of staff reported aca-
demic education in the fields of Biology, Ecology and Environmental protection. The
VNFOREST’s NPs had significant higher numbers of staff than provincial NPs with
qualifications in ‘Biology, Ecology, Environmental protection” and ‘Forestry, Agricul-
ture, Fisheries'. In total, these results reveal that VNFOREST’s NPs have a higher
quantity and quality of staff than provincial NDs.

These results found biodiversity conservation in areas associated with nature pro-
tection and NP management, such as the conservation of endangered, rare species
and their habitats, to be a priority area for cooperative action with scientific institutes.
This demonstrates that the priority of NPs is biodiversity conservation. In addition to
cooperative activities, there were organisations (specifically international and non-gov-
ernmental organisations) whose interventions which aimed to promote biodiversity
conservation and the management of natural resources in Vietnam (see USAID 2013).
Various cooperative activities contributed to enhancing the capacity of NP staff both
directly and indirectly and were able to raise financial resources for NPs. Most of the
NPs (83%) also involved volunteers and schools in their nature conservation projects,
particularly in environmental education and training activities. This finding was con-
sistent with previous studies that volunteers played an increasing role in nature conser-
vation (Wearing 2001, Halpenny and Caissie 2003).

The limited management capacity observed in NPs was attributed to the need
for NP managers to deal with the human population growth and the pressure placed
on protected areas by resource use (an average score of 4.47). In Vietnam, ca. 31%
of population live in or near forests and depended for some part of their subsistence
on forest resources (GoV 2005). More than 80% of protected areas were inhabited
and the populations in their buffer zones were increasing (PARC Project 2006). The
rapid population growth near protected areas was one of the main causes for the loss
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of biodiversity identified in the country (GoV et al. 2010). Through interviews, it was
found that the livelihoods of local communities living within and around most of the
NPs heavily depended on agricultural activities (e.g. cultivation and livestock rearing)
and the extraction of forest products (e.g. collection of non-timber forest products).
The human population growth and livelihoods of local communities were also major
threats to natural resources and NP management (Nguyen Huynh Thuat and Yen
Hoang Mai 2013, Le Quy Minh 2013, Duong Van Hung 2013).

Strong dependence on the state budget resulted in a lack of sufficient funds for
protected areas and limited management capacity for NPs. Even in some NPs, funds
only covered full operation and maintenance costs ICEM 2003). The funds for pro-
tected areas tended to be concentrated more on infrastructure development and, to
lesser degree, on operations and maintenance, than on investing in conservation activi-
ties ICEM 2003, Ha Thi Mung and Tuyet Hoa Nie Kdam 2008, VNFOREST 2014).
Facing situations with insufficient funds, it was difficult to implement long-term com-
mitments in conservation and management of protected areas, as well as maintaining
the existing condition of NPs.

Limited human and institutional capacity of NPs and the incidence of land grab,
both with a mean score of 3.60, were barriers reported by NP managers. This finding
was consistent with previous reports that NPs had to contend with human resources
problems, such as a lack of quantity and limited quality of staff working for biodiver-
sity conservation, as well as addressing forest environmental services and nature-based
tourism, international cooperative activities and publicity and education for commu-
nities (MONRE 2014, VNFOREST 2014). This was reflected in the ratio between
the educational fields of the employees being biased towards the fields of Forestry,
Agriculture and Fisheries (Table 7). Land use conflicts and land grabbing occurred
on NPs because of the presence of overlapping boundary phenomena (VNFOREST
2014), forest conservation policy and disjunction between the objectives of conserva-
tion and the livelihoods of communities (To Xuan Phuc 2009, Nguyen Huynh Thuat
and Yen Hoang Mai 2013).

In the context of management and organisation structure, NP managers indicated
some overlapping and conflicting institutional mandates (with an score of 3.27). As
discussed by Nguyen KimDung et al. (2012) and VNFOREST (2014), no clear divi-
sion was found between functions and tasks for managing NPs, especially provincial
NPs, with the areas of responsibility being overlapping, fragmented and unclear. For
example, although the provincial Department of Agriculture and Rural Development
received technical instructions from their national line ministries and manages the
expertise and professional work of the NPs, they were however accountable to the
Provincial People’s Committee. Both MARD and MONRE had a mandate to manage
NPs but with different institutional objectives such as biodiversity conservation (GIZ
and MARD 2012, USAID 2013). The responsibility for NPs with other designations,
such as marine protected areas, Ramsar sites, ASEAN Heritage Parks and UNESCO
Biosphere Reserves, was divided between MONRE, responsible for conservation and
protection of wetlands, AHPs, UBRs (GoV 2003, MONRE 2004, GoV 2017) and
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MARD, responsible for developing the system of MPAs (GoV 2008); in addition,
MARD maintained control for protection of these protected areas. The Ministry of
Culture, Sport and Tourism together with MARD had the responsibility for managing
cultural, historical and environmental sites (e.g. NPs as UNESCO World Heritage
Sites) and developing the country’s tourism strategy and promoting tourism in the
NPs (GoV 2013). The lack of enforcement authority for NP management boards in-
fluenced the capacity of NP managers (a mean score of 3.07). This finding was consist-
ent with that of the PARC Project (2006), which noted that management boards had
not been given the authority and support required to effectively carry out their duties.
The authority and responsibility of management boards were unclear and there was no
guidance on board structure.

The focus on hard infrastructure and the construction of infrastructure within
protected areas resulted in limited management capacity for NPs. Except for office
buildings, 11 out of 30 NPs had a lack of necessary infrastructure (e.g. facilities for
scientific research, tourism service and environmental education centre) (VNFOREST
2014). Infrastructure in NPs should be upgraded to support managerial activities by,
for example, the provision of office buildings. The PARC Project (2006) found that
more than 60% of the state budget for protected areas went to infrastructure develop-
ment, particularly in chronic underfunding of protected areas under the jurisdiction
of Provincial People’s Committees (USAID 2013). Infrastructure construction within
NPs (e.g. roads, dams and dykes) led to an adverse effect on ecosystem functions,
increasing human access and habitat fragmentation (USAID 2013, MONRE 2014).

Regarding threats to NP natural resources, the highest average score (4.23) was
awarded to illegal hunting, trapping, poaching and fishing. This was consistent with
Nguyen (2009), who noted that illegal hunting appeared to be the most serious threat
to wild cattle in Cat Tien and Yok Don NPs. With demand for wildlife and wildlife
products and pet trade expected to increase, pressures on illegal hunting, trapping,
poaching and fishing were increasing and were threatening the existence of species
and conservation of biodiversity in NPs (MARD 2003, Nuwer and Bell 2013). Spe-
cies populations, particularly those of endangered species, had been continuously de-
clining as a consequence of illegal hunting (Nguyen Manh Ha et al. 2007) and this
decline in some cases was responsible for the extinction of species (Bennett et al.
2002), such as in the case of Javan rhinos in Vietnam (Baraniuk 2016). With a mean
score of 3.93, the illegal trade in wildlife was the second most serious threat to many
species in NPs and undermined efforts to protect natural resources. Nguyen Manh
Ha et al. (2007) indicated that the number of illegal trade and violations of wildlife
trade had been recorded as very high in provinces and regions of Vietnam. The illegal
wildlife trade has continued unabated. Vietnam was a thriving wildlife market and an
important crossroads for the illegal wildlife trade from South-East Asia to neighbour-
ing countries (Nguyen Van Song 2008). Additionally, major sources of illegal wildlife
trade are protected areas or NPs.

Illegal logging and firewood collecting were the third serious threat in NPs, even
the most serious threat in VNFOREST’s NPs (an average score of 4.46). The limited
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amount of forest cover and the high demands for timber and wood products played
a large role in encouraging illegal logging in Vietnam (McElwee 2004). In particular,
Vietnam was one of five principal suppliers of illegal tropical hardwood in the Asia-
Pacific region to Chinas wood imports (Jiao 2016). Illegal logging had a negative
impact on NPs, affecting the native environment and the species within them, as well
as resulting in economic and social consequences. The practice resulted in biodiversity
depletion, soil erosion and enhanced carbon dioxide emissions (Humphreys 2016).

Moreover, the illegal harvesting of non-timber forest products (NTEPs) (e.g. me-
dicinal plants, honey bees and bamboo shoots) threatened the natural resources of the
NPs. As commercial demand increased, harvesting rates intensified and over-exploita-
tion of NTFPs occurs, wrecking the ecology, biodiversity and habitats of species. For
example, honey was collected for both local utilisation and commercial sale and this
practice had been the cause of forest fires which threatened the conservation of species
in Pu Mat NP (Luu Tuong Bach and Rawson 2011).

Environmental pollution had an influence on an ecosystem, biodiversity losses
and degradation of NPs. For example, water pollution could lead to the destruction of
natural habitats (MONRE 2014). Environmental pollution occurred due to anthropo-
logical activities in NPs’ buffer zones and overheated economic development (Haneji
etal. 2014, Khai and Yabe 2014). The rapid development of industries and an increase
in shrimp farming resulted in biodiversity losses in wetlands such as Tram Chim NP
(Khai and Yabe 2014).

Land use change, existing and planned routes, having the same average scores of
3.07, threatened biodiversity and natural resource management. The conversion of
natural forests and wetlands to other forms of land use (e.g. agriculture and aquacul-
ture, industrial plantations, construction land) has led to fragmentation of ecosys-
tems and natural habitats and contributed to the degradation and loss of biodiversity
(MONRE 2014, Khai and Yabe 2014). Existing and planned routes increased access to
protected areas and added to the fragmentation of forests, wetlands and other isolated
natural habitats (USAID 2013). For example, the construction of Cam Lo — Tuy Loan
highway, a section of the Ho Chi Minh Trail, crossed the core zone of Bach Ma NP
(with a total of 9 km and 49 ha of forests) (Vietnam News 2016), influenced biodiver-
sity losses and habitat fragmentation. In many cases, routes are implicated in the illegal
trade of wildlife and logging (McElwee 2004, Nguyen Manh Ha et al. 2007).

Developing dykes, canals and hydroelectric/dam projects had an impact on the
loss of biodiversity resources in NPs, such as habitat loss and fragmentation (Carew-
Reid et al. 2010, USAID 2013). Illegal mineral exploitation appeared to be a threat to
the environment and conservation of wildlife in some areas of NPs such as illegal gold
mining activities in the Pu Mat and Chu Mon Ray NPs (Luu Tuong Bach and Raw-
son 2011, Dinh Chieu 2017). Mineral exploitation in NPs’ buffer zones affected the
ecosystem and habitat of species. For example, illegal sand mining, upstream of Dong
Nai River, the Cat Tien NP’s buffer zone, has affected the natural flow of water into
the river, causing landslides and soil creep and has had an adverse influence on animals
in the park with noise and air pollution (Dinh Du et al. 2017).
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Despite scoring 2.77, tourism development could be a potentially important
threat to natural resources in NPs. Nature-based tourism might have negative impacts
on protected areas, affecting both the environment and species within them (Steven
et al. 2011). Increasing numbers of tourists could threaten the fragile ecosystems of
NPs with, for example, their accompanying increased accumulation of waste (Nguyen
Huynh Thuat and Yen Hoang Mai 2013). The development of tourism infrastructure
influenced environmental degradation and habitat fragmentation (Nguyen Huynh
Thuat and Yen Hoang Mai 2013, Duong Van Hung 2013). In addition, the lack of
a tourism development plan could threaten the sustainability of NPs (Le Quy Minh
2013). On the other hand, tourism might also have a considerable potential for raising
funds for NPs, therefore contributing to biodiversity conservation and management of
natural resources (Athanas et al. 2001, Emerton et al. 2006, Eagles and Hillel 2008,
Balmford et al. 2009; Schigner et al. 2016).

Conclusion

Vietnam’s NPs function within the system of special-use forests, which is considered
the backbone of the national strategy for nature protection in the country (PARC
Project 2006). Many NPs or areas within NPs are recognised internationally: one is a
UNESCO World Heritage site, nine are included in the UNESCO World Network of
Biosphere Reserves and areas within seven NPs are protected under the Ramsar Con-
vention. Five NPs are recognised regionally as the ASEAN Heritage Parks. Five NPs are
in the national system of Marine Protected Areas.

These findings identify some challenges faced by the conservation and manage-
ment of natural resources in 30 NPs, including six VNFOREST’s NPs and 24 pro-
vincial NPs. The results showed that about 87% of management plans of NPs had
been updated. Financial sources for NPs mainly came from the state budget and most
of NPs spent about half of their funds on conservation activities. Despite principally
depending on the state budget, NPs had opportunities for increasing funding for their
conservation and management; for example, NP managers could increase their own
funds from nature-based tourism development. Also, having varied sources of fund-
ing could help NP managers in their management decisions and ensure the effective
implementation of long-term commitments in conservation activities and natural re-
source management.

Most NPs’ staff were found to have academic degrees. However, this educational
background was found to offer little variety across disciplines. Hence, NP managers
should continuously concentrate on the development of human resources, includ-
ing the quantity and quality of staff for undertaking the assigned tasks effectively.
In Vietnam’s NPs, biodiversity conservation was a priority cooperative action with
scientific institutes.

The present findings indicate the most common causes of limited management
capacity of NPs to be (1) the pressure placed by the human population growth and
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resource use pressure within and around protected areas, (2) the lack of funding, (3)
limited human and institutional capacity and (4) land use conflict/land grab. These
results also indicated that (1) illegal hunting, trapping, poaching and fishing; (2) il-
legal wildlife trade; and (3) illegal logging and firewood collecting were regarded as the
most serious threats to natural resources in NPs. Significant differences were also found
between the VNFOREST’s NPs and provincial NPs with respect to financial sources
of funding (the central and provincial budgets, revenues from forest environmental
services) and staff. Except for the threat of illegal logging and firewood collecting, no
significant differences were detected between the two groups with respect to causes of
limited management capacity and threats to natural resources.

Further research can build upon the findings of this study to seek solutions and
strategies for effective management of NPs. The findings of this study partly may pro-
vide useful information for protected area planners, managers and policy makers, as
well as researchers and allow them to more effectively manage and conserve the biodi-
versity of Vietnam’s NPs. It is hoped that this study will support the effective manage-
ment of NPs and the sustainable management of natural resources and biodiversity
protection in Vietnam.
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Appendix |

Questionnaire for the survey on conservation and management of the national park.

I. General information about the national park

1. Name and location of the national park

a) Name of the national park: ..............co
b) Location: ................... District,...veeiiiiiiiannnns Province..........

2. Who is responsible for the administration of the national park?
(Please mark (V) only one appropriate box)

0 Provincial People’s Committee (Please specify..............oooooiiiiii.. )
0 Vietnam Administration of Forestry, Ministry of Agriculture and Rural Development

IL. Area and designations

3. What is the area of the national park and its buffer zones?

Q)i ha of the total area of the park, including .......... ha of marine area
) P, ha of buffer zones, of which marine area covers ............. ha

4. Other designations of the national park,

a) Was the national park or national park areas recognized/designated regional/international agreements?
(Please mark (V) only one appropriate box)

o NO
0 YES, Go to b)

b) Please select regional/international designations?
(You may choose more than one by marking (V) appropriate boxes)

0 UNESCO Natural World Heritage Sites E ﬁ(SEAN Heritage
0 UNESCO Biosphere Reserves e

. . 0 Marine Protected
0 Wetlands of International Importance (Ramsar Sites) Ar
0 Others (Please specify ) “*

II. Management Plan

5. Concerning the national park management plan,

a) Which updating status of the management plan has been applied for current management of the national
park?

(Please mark (V) only one appropriate box)

0 Outdated Management Plan
0 Updated Management Plan
O Management Plan updated by more management tools. Go to 4)

b) Please select other management tools as flows:
(You may choose more than one by marking (V) appropriate boxes)

. 0 Forest valuation
0 Community based forest management

. 0 Forest monitorin,
O Multiple — use forest management plan J

programme

0 Environmental impact assessment

0 Regulations for research activities in the national park

O Sustainable eco-tourism/tourism development plan

O Others (Please specify......c.oviiiiiiiiiiiiiiiiiiiiiiiiiines )

6. In the current context of socio-economic development,

a) Does the management plan provide a sufficient protection in relation to developmental plan(s) of local
communities and region(s)?

(Please mark (V) only one appropriate box)

o YES
o NO. Goto b)

b) If NO, it is a result of
(You may choose more than one by marking (V) appropriate boxes)
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0 Lack of constantly updated debates

0 Lack of coordination among agencies and communities that have a bearing on the park

o Confusing, conflicting and overlapping institutional and legal frameworks

0 Non-existence of mechanisms and strategies to engage communities in the conservation of the park
O Others (Please specify......coeeuninninen. )

I11. Financial sources

7. Concerning financial sources of the total funding for the national park in 2016,

a) What is the percentage of financial sources of the total funding?
(You may choose more than one by marking (V) appropriate boxes)

If possible, please
Financial sources Percent |specify in VND
million

0 The state budget

0 The provincial budget

O Supports from domestic organizations

(Please SPECfy. . cuueruiuiiiiiiiiiiiii e )
O Supports from international organizations

(Please SPeCify....cuuiuiuiiiiiiiiiiiiiiiiiiiiiieene, )
0 Funds of conservation programs

(Please Specify.......coovuiiiiiiiiiiiiiiiiiiiiiiiiiiinss )

O Revenues from forest environmental services

O Revenues from tourism activities

o Others
(Please SPECHy. . eueuniunineieiiiieiiaiieieieieeneanenn )

Total 100

b) What is the percentage of the total funding for the national park invested in conservation activities in
20162
(Please mark (\) only one appropriate box)

o010 o 20 030 o 40
o 50 0 60 o070 o 80
0 Other (Please specify ............. %)

IV. Cooperative activities

8. Have the national park cooperated with scientific institutes in conservation and national park
management?

(Please mark (V) only one appropriate box)

o NO
0 YES. Go to 4), and ¢)

b) If YES, which scientific institutes?
(You may choose more than one by marking (V) appropriate boxes)

O Vietnamese Academy of Forest Sciences

O Vietnam Academy of Science and Technology

0 Domestic universities (Please specify.............ccooiiiiiiiiiiiiiiii ..

0 Foreign universities/institutes (Please specify

0 NGOs (Please specify.......ooooiiiiiiiiiiiiiiiiiiiiiiiine,

O Others (Please SPecify......cuveuiuniuiiiiiiiiiiiiniiaiieiieienes )

¢) What kind of cooperative activities have been cooperated with scientific institutes in the national park?
(You may choose more than one by marking (V) appropriate boxes)

O Species monitoring 0 Education and training
0 Biodiversity conservation 0 Forestry management
0 Eco-tourism management and development 0 Cultural heritage conservation

0 Socio-economic development in buffer zone of the national park

0 Others (Please SPecify......vuvuiuniuiiniiiiiiiiiininieieienes )
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9. For conservation programmes/projects in the national park,

a) Has the national park involved schools, volunteers in various projects?

(Please mark (V) only one appropriate box)

o NO
0 YES. Go to b)

b) If YES, please specify in which?
(You may choose more than one by marking (V) appropriate boxes)

0 Environmental education and training/Education services

0 Help with practical conservation tasks

O Survey work and short work — experience placements

O Others (Please SPecify.....vuviuiiiuiiiiiiiiiiiiiiiiiiiieienes )

10. How many academic papers were published by park’s staff in the previous 5 years, including co-authors
of papers?
(Please mark (V) only one appropriate box)

Other papers
Subject area of Journals | Books (Please

0 Biology, ecology, nature conservation

0 Economics, business management, law

0 Forestry, agriculture, fishery

o0 Tourism

0 Geography, geology, geomorphology

0 Archeology, history, cultural heritage conservation

0 Others (Please specify............... )

V. Causes of limited management capacity

11. Please tell us how you feel about the following statement concerning causes of limited management
capacity of the national park towards conservation and natural resource management?

(For each statement, please circle the number that is appropriate under one of the five categories which applies SD -
Strongly disagree, D - Disagree, N - Neutral, A - Agree, SA - Strongly agree)

SD|D [N |A |[SA
a) The park suffers from a lack of funding for conservation activities and national 2 3 5
park management
b) The park suffers from a lack of enforcement authority for national park Ll 13 14 s
management boards
c) There are overlapping and conflicting institutional mandates 1 12 |3 |4 |5
d) The park has focused on hard infrastructure instead of conservation activities 1 |2 [3 |4 |5
e) The park suffers from a lack of limited human and institutional capacity 1 |2 [3 |4 |5
f) There is the population growth and resource use pressure within and around the 12 13 14 s
park.
g) There is under construction of infrastructure within protected areas 1 12 |3 |4 |5
h) There is suffering from land use conflict/land grab 1 12 |3 |4 |5

VI. Threats to natural resources

12. Please tell us how you feel about the following statement concerning current threats to biodiversity and
natural resources in the national park?

(For each statement, please circle the number that is appropriate under one of the five categories which applies SD -
Strongly disagree, D - Disagree, N - Neutral, A - Agree, SA - Strongly agree)

SD|D [N |A |[SA
There is illegal hunting, trapping, poaching, fishing 1 12 |3 |4 |5
There is illegal trade in wildlife 1 |2 [3 |4 |5
There is illegal logging, firewood collecting 1 |2 |3 |4 |5
Illegal non-timber forest product collection is present 1 [2 |3 |4 |5
Mineral exploitation or quarrying is present 1 12 |3 |4 |5
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There are hydroelectric dam/projects, dams 2 13 14 |5
Dykes and canals are under development 2 |3 |4 |5
Existing and planned routes (roads, motorways, train treks) cross the park or are 2 13 14 s
situated in its vicinity
There is pollution (water, soil, air, noise pollution) 2 |3 |4 |5
There is land use change 2 |3 |4 |5
There is the tourism development (overlap intensive tourism and related pressure to 2 13 4 s
invest in tourist infrastructure in the national park and its vicinity)
VII. The national park staff
13. How many employees work in the national park, according to level of education and educational
background?
(You may choose more than one by marking (V) appropriate boxes)
The total Staff as
number of forest Staffas
others
staff rangers

a) Levels of education of national park staff

0 Unlearned

O Primary school and lower

0 Intermediate school

o High school

0 College graduates and higher. Go to 4)

b) National park staff by educational background in the field of

0 Biology, ecology, environmental protection

0 Economics, business management, law

0 Forestry, agriculture, fishery

0 Tourism

0 Geography, geology, geographic information system

0 Archeology, history, cultural heritage conservation

0 Other majors (Please specify................ )

VIII. General information on the respondent

All personal information will be confidential.

a) Position in the national park: ...

b) Email address: ......................
c) Telephone number: .........
d) Date of reSponse: ......ovueiuiiiuiiniiniiiiiiininens

If you wish to provide feedback for improvement of this survey, please add any further comments/

suggestions below.

Appendix 2

Questions for interviews with members of national park management boards

1. What do you think about the development of ecotourism/nature-based tourism in the national park
as alternative livelihoods of local residents who live within and around the park?

2. What are your opinions about trends of financial sources on funding for the park as well as

conservation activities and natural resource management?

3. What do you think about the roles of the park’s own fundraising (e.g. revenues from tourism activities)

as well as its financial autonomy in the contribution to conservation and management of the park?
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