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Abstract 

The Tropical Rainforest Heritage of Sumatra’s 
Management Effectiveness Evaluation 

 

 

The Tropical Rainforest Heritage of Sumatra (TRHS) covering Gunung 

Leuser National Park (GNLP), Kerinci Seblat National Park (KSNP), and 

Bukit Barisan Selatan National Park (BBSNP) is home for a remarkable flora 

and fauna diversity that characterizes Sumatra and is regarded as key areas to 

maintain the island biodiversity richness (Indonesian Ministry of Forestry, 

2003). In 2004, TRHS was inscribed as a World Heritage site as its 

recognition for its role in maintaining biodiversity, which represents the 

uniqueness of the ecosystem in Sumatra (UNESCO, 2004). However, its role 

in maintaining biodiversity of Sumatra is becoming questionable because the 

UNESCO has put TRHS on the list of World Heritage in Danger since 2011 

(UNESCO, 2011). Success in maintaining biodiversity appears to be linked 

to a well-regulated and managed protected area (WWF, 2007), therefore 

evaluation on conservation management implemented in TRHS is needed. 

This research aims to analyze performance of TRHS’s management as a 

basis for formulating adaptive measures that need to be considered to 

withdraw TRHS from the list of World Heritages in Danger. Why TRHS 
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cannot sustain its role in conserving biodiversity?  and what needs to be 

favored to withdraw TRHS from the list of World Heritages in Danger?. 

There are two research hypothesis tested in this research. First, TRHS cannot 

sustain its role in conserving biodiversity because some components of the 

management cycle are yet to meet the requirement. Second, in order to get 

TRHS out of the list of World Heritages in Danger, prioritizing inputs over 

process is needed because inputs give resources for management.  

In order to prove the hypotheses, management effectiveness evaluation was 

performed using RAPPAM (The Rapid Assessment and Prioritization of 

Protected Area Management) questionnaire involving 52 staff in the parks. 

The data gathered was analyzed using RAPPAM scoring system for 

pressures and threats, and four selection scales for management effectiveness 

evaluation. The Ministry of Natural Resources and Environment of 

Malaysia’s classification was also employed to make classification on 

pressures and threats, and score of management effectiveness (a score of 3.0 

is considered to be the threshold for effective management). The findings 

have shown that 11 out of 18 pressures and threats of Indonesian national 

parks exist in the areas. Population growth as well as social and economy-

related pressure and threat are the main factors for existing pressures and 

threats in TRHS. Cross-ministerial coordination is needed to tackle main 
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factors, in this case: the Ministry of Forestry, the Ministry of Health, and the 

Ministry of Social Affairs. The parks in TRHS have not been managed 

effectively: BBNSP (2.81), GLNP (2.77), and KSNP (2.69). Only planning 

is effective while inputs, process, and outputs are not effective. Hence, the 

first hypothesis is accepted. Prioritizing inputs over process is needed 

because inputs have a lower score compared to that of process. Thus, the 

second hypothesis is also accepted.  

Keywords: Tropical rain forest heritage of Sumatra, management 

effectiveness evaluation, pressures and threats, planning, inputs, process, 

and outputs. 
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Chapter 1 Introduction 

1.1. The Tropical Rainforest Heritage of Sumatra (TRHS) value 
 

The Tropical Rainforest Heritage of Sumatra (TRHS) covering Gunung 

Leuser National Park (GNLP), Kerinci Seblat National Park (KSNP), and 

Bukit Barisan Selatan National Park (BBNSP) is home for a remarkable flora 

and fauna diversity that characterizes Sumatra and is regarded as key areas to 

maintain the island biodiversity richness (Indonesian Ministry of Forestry, 

2003). Located within the wettest parts of Indonesian archipelago, with 

speciation and species diversity embraced by its geological and climatic 

history, Sumatra is home for some of the largest expanses of tropical 

rainforests in the Southeast Asia.  

 

In term of fauna diversity, the parks are home to an estimation of 10,000 

plant species, including 17 endemic genera; more than 200 mammal species; 

and some 580 bird species of which 465 are resident and 21 are endemic. Of 

the mammal species, 22 are asian, not found elsewhere in the archipelago 

and 15 are confined to the Indonesian region, including the endemic 

Sumatran orang-utan (UNESCO, 2013).  
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TRHS does not only have ecological values, but also has high economic, 

social as well as cultural values. TRHS areas are inhabited by various ethnics 

and sub ethnics, ranging from Gayo, Batak, Aceh, Pakpak, Alas, Singkil, 

Melayu, Minangkabau, Kerinci, Ipuh, Rejangin, Lampung, Java, Sunda, etc. 

Each of the ethnics and sub ethnics contribute to the TRHS’s rich culture 

(Indonesian Ministry of Forestry, 2003). Based on RAPPAM (2004), Social 

Economic Importance Value (SEIV) generally assesses socio economic 

services that each park can provide to local people who are still relying on its 

resources. Gunung Leuser National Park and Kerinci Seblat National Park 

were ranked top two with 48.5 point and 47 point respectively, while Bukit 

Barisan Selatan National Park with score of 42 point ranked fourth out of 48 

National Parks (WWF, 2004).  

 

Various national park management models have been applied on Indonesia. 

Yet, Indonesia still finds pressures and threats as a big challenge for 

constructing an effective protected area management. This dilemma is due to 

impacts of population and economic growth, as well as industrialization. As 

the pressures on natural resources continue to increase, the trend of natural 

resources exploitation will increase correspondingly (Asisten Deputi Urusan 

Limbah Domestik Kementrian Lingkungan Hidup, 2002).  TRHS exhibits the 
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similar trend. Although it attained its status as a World Heritage property in 

2004 (UNESCO, 2004), an assessment conducted by the UNESCO in 2011 

reported that TRHS is still experiencing some activities threatening its 

biodiversity, such as road construction, mining, and land encroachment 

(UNESCO, 2011). Consequently, TRHS has been put in the list of World 

Heritage in Danger since then.  

 

1.2.  TRHS Management 
 

The management of TRHS has shown no differences with those of other 

national parks in Indonesia, with the exception that the former is a World 

Heritage. The structure of management among national parks all over 

Indonesia is nearly the same. Balai Taman Nasional is the organization in 

charge of the national park management. In the case of TRHS, there are three 

different managements: Balai Taman Nasional, Balai Taman Nasional 

Gunung Leuser or BGNLP (GLNP Management), Balai Taman Nasional 

Kerinci Seblat (KSNP Management), and BalaiTaman Nasional Bukit 

Barisan Selatan (BBSNP Management). The organization is led by the Head 

of Balai Taman National. They report directly to the Directorate General of 
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Forest Protection and Forest Conservation (PHKA), which is a subordinate 

of the Ministry of Forestry (Indonesian Ministry of Forestry, 2003). 

There are several challenges faced by Indonesia in managing TRHS. 

Resources that are high in economical values are available in the parks, and 

at the same time, people living around the park areas still rely on the 

resources to fulfill their needs. This will, in turn, cause the exploitation of 

those resources. Simultaneously, decentralization is taking place. There have 

been a lot of newly formed districts and sub-districts causing land use 

changes. Unfortunately, land use changes rarely consider ecological values 

(Dunggio and Gunawan, 2009). All the problems have shown the complexity 

of protected areas management in Indonesia. The aims of conservation area 

management in Indonesia, presented as follows, will thus be challenging to 

achieve (Nitibaskara, 2005):  

· To implement conservation area, biodiversity potential, and 

ecosystem management activities based on sustainability values. 

· To protect functions of conservation areas that are optimal for 

welfare of people living inside and outside of conservation areas. 

· To control the balance between flora and fauna population and 

natural processes occurs inside and outside of conservation areas. 
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· To control the usage of flora and fauna, ecotourism, and 

environmental services to be sustainable and wise in order to achieve 

development that involves local people living around conservation 

areas. 

· To achieve partnership in development and conservation area 

management as well as the usage of biodiversity and ecosystem of 

conservation areas.  

1.3. Problem statement and research benefits 
 

TRHS was inscribed as a World Heritage in 2004 as its recognition for its 

role in maintaining biodiversity, which represents the uniqueness of the 

ecosystem of Sumatra (UNESCO, 2004). However, its role in maintaining 

biodiversity of Sumatra is now questionable because some threats, such as 

illegal logging, and poaching have been found threatening TRHS’s 

biodiversity. The UNESCO has retained TRHS on the list of World Heritage 

in Danger since 2011. There is also a possibility that the UNESCO may 

withdraw the property from the World Heritage List, if TRHS loses the 

characteristics which has determined its inscription in the world heritage list 

(UNESCO, 2008). 
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A success in maintaining biodiversity appears to be linked to a well-

regulated and managed protected area (WWF, 2007). To identify how well a 

protected area is managed, management effectiveness evaluation has to be 

performed. Thus, in order to assess the current TRHS’s role in maintaining 

biodiversity, and thereby formulate corresponding measures to withdraw the 

property from the List of World Heritage in Danger, management 

effectiveness evaluation is needed. Moreover, threats that have inscribed 

TRHS into the List of World Heritage in Danger provide insights in forming 

threat prevention that are represented as pasts of outputs in the management 

cycle. There are plentiful benefits that the evaluation could give, such as a 

description of TRHS’s management performance; analyses on the range of 

major threats facing TRHS; a broad overview of the most pressing 

management issues; and how the system or group as a whole is functioning 

and performing. More importantly, the evaluation can help formulate 

corrective steps according to respective management issues. Eventually, the 

level of management effectiveness can be enhanced, and the withdrawal of 

TRHS from the list of World Heritage in danger can soon be expected.  
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1.4. Research objectives 
 

Analyze the performance of TRHS’s management. This can be used as a 

basis of formulating adaptive measures that need to be considered to 

withdraw TRHS from the list of World Heritages in danger.  

1.5.  Research questions 
 

1. Why cannot TRHS sustain its role in conserving biodiversity ?. 

2. What needs to be favored to get TRHS out of the list of World 

Heritages in danger ?. 

 

1.6.  Research hypothesis 
 

There are two hypotheses tested in this research:  

1. TRHS cannot sustain its role in conserving biodiversity because some 

components of management cycle do not meet the requirement yet. 

2. In order to withdraw TRHS from the list of World Heritages in 

danger, prioritizing inputs over process is needed because inputs 

provide resources for management. 
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Below are some assumptions built up to formulate the hypotheses: 

First, Management activities are the results of policies made. Policy analysis 

procedures that have orientation to problem solving employ evaluation and 

observation in order to understand policies and their impacts (Dunn, 2003). 

The same assumption is used in this research, that by understanding TRHS’s 

management performance we could formulate corrective actions needed to 

withdraw TRHS from the list of World Heritage in danger.  

Second, to understand management performance, understanding how 

effective each component of management cycle (planning, input, process, 

and output) is a key. Moreover, there is a clear link between success in 

maintaining biodiversity and management performance of a protected area.  

Then on, it can be assumed that performance of TRHS in sustaining 

biodiversity depends on how TRHS’s management could meet the 

requirement  which is degree of effectiveness. 

Third, road construction, mining, illegal logging, and encroachment are 

threats due to which the property was inscribed in the list of World Heritage 

in danger. So to make withdrawal, we need to perform threat prevention. In 

fact, threat prevention is considered one of outputs of a protected area 

management (Ervin, 2003), outputs performance depend on planning, inputs, 
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and process (Diqiang et al, 2003), and prioritization of one over another 

management cycle component could optimize existing resources allocation 

in corrective actions formulation (Ilman, 2008).  

 

1.7.  Research scope 
 

This research has focused on the evaluation on implementations of 

conservation activities. They are the results of policies in TRHS, and are not 

specifically targeting at one national park. Therefore, this research limited to 

evaluations of the macro level management. The management policy of 

conservation area is divided into several levels, starting from the national 

level that regulates conservation areas nationally, and until the site level of 

managing species in a conservation area. The management policy can be 

refined into three levels by referring the Indonesian Ministry of Forestry’s 

decision No. P 03/Menhut-II/2007:  

The highest operational policy is nature conservation and forest protection 

and the lowest one is sub department of national park organization. The 

details are as follows: 
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· Macro policy is policies released by the Ministry of Forestry through 

the General Director at the level of nature conservation and forest 

protection. 

· Messo policy is policies released by national park organizations  

· Micro policy is policies released by national park management 

organizations at the level of 3/4 staffs or officials. 
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Chapter 2 Methods and Materials 
 

2.1. Research framework 
 

Ilman (2008) mentioned that involvement of state represented by 

government in managing conservation area has started since 300 years ago. 

Up to date, the central government in this case is the Ministry of Forestry, 

which owns rights in managing approximately 23 million ha of conservation 

areas in Indonesia.  Along with social and economic conditions of the people, 

issues related to conservation activities have become more complex, such as 

responsibilities towards global environment protection (international issue), 

distribution of power between central and local governments, and utilization 

of resources in conservation areas  (local level). 

Various issues coming along with conservation areas have to be managed 

properly in order to achieve the objectives: buffer zone for life support, 

sustainable utilization of resources and preservation of biodiversity. The 

Ministry of Forestry, as a representative of the government in managing 

conservation areas, is urged to implement transparent and effective policies. 

Therefore, efforts to evaluate the management effectiveness of conservation 

areas become important to understand how policies and actions are operating, 

and what to do for improvements. Transparent evaluation results provide an 
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access for the people who want to actively contribute to conservation area 

management. 

The framework of this research adopted a framework developed by Ilman 

(2008), which has started from a fact that national conservation areas are 

made as responses to various issues. Those policies aim to protect the above 

mentioned objectives: buffer zone for life support, biodiversity preservation, 

and sustainable utilization of resources. Management activities have 

currently caused TRHS enlisted as one of World Heritage Sites in Danger. 

Hence, evaluation towards management effectiveness can be used as a 

consideration for improving management activities and national conservation 

policies on TRHS.  

Research stages follow recommendations from RAPPAM developed by 

WWF. RAPPAM method is principally using Hockin’s framework (2006). 

There are 5 stages for making management effectiveness evaluation: 

· Stage 1. Determining the scope of evaluation 

· Stage 2. Evaluating data and existing information 

· Stage 3. A quick evaluation and questionnaire filling out 

· Stage 4. Analyzing research results  
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· Stage 5. Constructing recommendations and next steps 

 

2.2. Location and time 
 

This research studied conservation management areas designated as a world 

heritage property. They are Gunung Leuser National Park (GNLP), Kerinci 

Seblat National Park (KSNP), and Bukit Barisan Selatan National Park 

(BBSNP) respectively.  This research conducted from February to June 2014. 

 

2.3. Research methods and materials 
 

This research presents a descriptive correlation that systematically describes 

facts related with phenomenon researched (Nazir, 1983 in Harahap, 2001).  

This research used information from the parks. These parks were selected 

because they have a complete function as protected areas based on UU No. 

5/1990, which are life support buffer zone, biodiversity preservation and 

sustainable utilization. At the same time, they are currently on the list of 

World Heritage in Danger since 2011.  
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Figure 1 Research area map 

 

2.4. Data collection methods 
 

There are two types of data, primary and secondary. Primary data was 

gathered from national park staff by filling out the RAPPAM questionnaire. 

Data was generated from the questionnaire covers information on existing 
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pressures and threats within TRHS and management effectiveness (planning, 

input, process, and output). 

Evaluation mechanism was conducted at all levels of a management cycle, in 

order to answer the following questions: 

· Issue plan covering (1) context, where we are and (2) planning which 

is where we should be  

· Feasibility of system and processes of management, it covers (1) 

input, what are needed (2) process, how we achieve the objectives 

· Achieving objectives of conservation management (1) outputs, what 

have been done and product as well as services resulted, and (2) 

result, what have been achieved. 

Evaluation conducted based on achievement of objectives is a useful 

evaluation. However, this kind of evaluation needs long term information 

about conditions and status of biodiversity, culture and social, as well as 

impacts of management towards local people. In fact, evaluation based on 

achievement is a test in evaluating management effectiveness (Hockings et al, 

2006). Having done, this research focused on research and achievement 

evaluation without leaving evaluation relevant to other management aspects. 
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Since 1990, several studies have been carried out to understand management 

effectiveness evaluation procedures. Some of them are: 

· Erwin (2003) from WWF. He designed an approach called Rapid 

assessment and Prioritization Protected Area management 

(RAPPAM).  This approach is used worldwide due its practicality. 

Indicators used are easily adapted for conservation areas regardless of 

different characteristics.  

· Pomeroy et al. (2004) from MPA Management Effectiveness 

Initiative WCPA-IUCN (MPA-MEI) develops a methodology for 

oceanic conservation areas. Compared to RAPPAM, approaches used 

by MPA MEI are broader and more thorough. Thus, its application is 

relatively difficult to implement. Abbot (2003) conducted a study 

using this approach, but it could only be applied on a good 

management of oceanic conservation area, at a bird’s protection area 

in northern Mariana Island, the Pacific. 

· Staub and Hatziolos (2004) from the World Bank develop a 

methodology that is more practical compared to MPA- MEI IUCN 

and RAPPAM. 
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· Belfiore et al (2003) from the UNESCO develops a methodology to 

evaluate coastal areas management effectiveness. 

Based on research done by Leverington et al (2010), the most commonly 

applied methodologies are: 

· RAPPAM that measures effectiveness across a group of protected 

areas in a region or a country. RAPPAM has assessed over 1600 

protected areas in 49 countries across the world insofar.  

· The Management Effectiveness Tracking Tool has been applied more 

than 1500 times across 1150 reserves in 86 countries. It is also a 

requirement for all Global Environment Fund project on protected 

areas.  

· ProArca/CAPAS scorecard evaluation has been applied on 156 

protected areas in six Central American countries and over 675 

assessments.  

· Assessments of Important Bird Areas have conducted 506 

assessments over 392 IBAs in 57countries. 

All these approaches have their own strengths and weaknesses, and their 

usages are dependent on conditions in the field. This research used 

RAPPAM because it can be used easily for conservation areas that have 
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different characteristics, which are typical in Indonesia (Ilman, 2008). 

National park management in Indonesia adopts RAPPAM because RAPPAM 

can provide information needed for setting a program called forest for life, 

which is a systematic conservation process plan. Moreover,  RAPPAM is 

able to generate information needed for National Park management 

improvement in Indonesia: 

· Determining a broad conservation objectives; 

· Identifying pressure and threat at each National Park within system 

level; 

· Evaluating progress of National Park management; 

· Identifying strenght, weakness, opportunity, and challenge of 

National Park management; 

· And formulating priorities over actions to be taken in order to 

improve management of National Park. 

National park management evaluation should be conducted periodically 

every three years (WWF, 2003). However, such kind of evaluation over the 

areas is absent within the last three years. 
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Respondents in this research were stakeholders involved in managing the 

National Parks. Respondents are also required to be involved in POAC 

(Planning, Organizing, Actuating, and Controlling). Those who are qualified 

as respondents are called functional staffs, who are park managers in the 

Indonesian national park organization.  A study has shown the importance of 

considering both the accuracy of managers’ judgments in on-ground 

conditions, and the precision of the evaluation tool for eliciting managers’ 

perceptions when conducting staff-based assessments of management 

effectiveness. The level of accuracy observed in managers’ judgments of 

reserve conditions is encouraging for the use of qualitative evaluation tools 

(Cook, 2014). So, statements of people involved in the management 

especially at managerial level are accurate. But at the same time, more 

people are needed for the assessment because making a fair and balanced 

assessment of the parks effectiveness based on people’s subjective views is a 

major challenge of management effectiveness evaluation. This challenge is 

more apparent when the assessment is conducted by a single person. Thus, it 

is essential to undertake certain kind of control to eliminate or minimize bias 

arises from the person’s position or relation to the park (Kleemann, 2010).  
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On average, there are around 15-20 potential respondents from each National 

Park. In this research, 52 staffs who are equipped with competency and 

master knowledge of issues in their working sites were respondents in filling 

out the RAPAM questionnaire.  

Secondary data was gathered from literature review over annual reports, and 

management planning of National Parks that contains information on 

biophysical condition, threats, and several social conditions over the sites. 

Some other supporting documents were also explored in order to complete 

data that is not available on those reports. Bless (2000) explains that one of 

the purposes of literature review as a research method is to identify variables 

that must be considered in the research. In this research, the literature review 

is mainly used to identify the causes of threats and pressures in TRHS.  

 

2.5. Data analysis methods 
 

2.5.1. Pressure and threat analysis (RAPPAM) 

 

As parts of management effectiveness evaluation process and to make 

recommendations, there is a need to update the description and status of 

pressures and threats in TRHS. To address the purpose, we rely on a 



21 

 

qualitative assessment on pressures and threats derived from RAPPAM 

questionnaire that has been widely utilized in more than 1595 assessments in 

some 40 countries, and over 1000 PAs worldwide. RAPPAM is currently the 

most widely implemented methodology for assessing management 

effectiveness of protected area (Leverington, 2008). RAPPAM could identify 

the degree of each pressure and threat by calculating its extent, impact, and 

permanence by using numerical values implemented by Ervin (2003) when 

making evaluations in Bhutan, China, Russia, and South Africa. These 

evaluations resulted in an average degree of threats and pressures across each 

of the protected area systems and indicated how serious they are. The same 

implementation is also reported in national assessment of countries such as 

Brazil (Forestry Institute and Forestry Foundation of Sao Paulo, 2005), 

Nepal (Nepali, 2006), Mongolia (Batchsukh and Belokurov, 2005), 

Cambodia (Lacerda et al, 2004) Romania (Stanciu and Steindlegger, 2006), 

Russia (Tyrlyshkin et al, 2003), and South Africa (Goodman, 2003). In order 

to find information on why pressures and threats still exist in TRHS, 4 parts 

of information from threat and pressure assessment have to be considered: (1) 

trend (2), extent (3) impact (4) permanence (WWF, 2003). 
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Pressures are forces, activities, or events that have already had a detrimental 

impact on the integrity of the protected area (i.e. that have diminished 

biological diversity, inhibited regenerative capacity, and/or impoverished the 

area’s natural resources). Pressures include both legal and illegal activities, 

and may result from direct and indirect impacts of an activity. Threats are 

potential or impending pressures in which a detrimental impact is likely to 

occur or continue to occur in the future (WWF, 2003).  

 

1) Trend over Time 

Increases and decreases may include changes in the extent, impact, and 

permanence of an activity. 

 

2) Extent 

Extent is the range across in which the impact of the activity occurs. The 

extent of an activity should be assessed in relation to its possible occurrence. 

For example, the extent of fishing would be measured relative to the total 

fishable waterways. The extent of poaching would be measured relatively to 

the possible occurrence of the species population. The extent of acidification 

from pollution would likely be measured throughout an entire protected area. 

“Throughout” means that an activity occurs in 50 per cent or greater of its 
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potential range, “widespread” means occurrence in between 15 and 50 per 

cent, “scattered” occurs in between 5 and 15 per cent, and “localized” is less 

than 5 per cent of its potential range. 

 

3) Impact 

Impact is the degree, either directly or indirectly, to which the pressure 

affects overall protected area resources. Possible effects from motorized 

vehicle recreation, for example, could include soil erosion and compaction, 

stream siltation, noise disturbance, plant damage, disruption of breeding, 

fragmentation of critical habitat, introduction of exotic species, and increased 

access for additional threats, such as poaching. “Severe” impact is serious 

damage or loss to protected area resources, including soil, water, flora and/or 

fauna, as a direct or indirect result of an activity. “High” impact is significant 

damage to protected area resources. “Moderate” impact is damage to 

protected area resources that is obviously detectable, but not considered 

significant. “Mild” impact is damage that may or may not be easily 

detectable, and is considered light or insignificant. 

 

4) Permanence 
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Permanence is the length of time needed for the affected protected area 

resource to recover with or without human intervention. Recovery is defined 

as the restoration of ecological structures, functions, and processes to levels 

that existed prior to the activity’s occurrence or existence as a threat. 

Recovery time assumes that the activity ceases, and that either management 

interventions take place, or natural processes are allowed to occur. The 

degree of permanence, which could also be called resilience, will depend on 

such factors as the type of damage, the ability for human intervention to 

restore the resources, and/or the regenerative capacity of the resource itself. 

“Permanent” damage is damage to a resource that cannot recover, either by 

natural processes or with human intervention, within 100 years. “Long term” 

damage can recover in 20 to 100 years. “Medium term” damage can recover 

in 5 to 20 years. “Short term” damage can recover in less than 5 years. 

 

In identifying threats and pressures in the assessment process, it will be 

helpful to make an initial list of potential threats and pressures across the 

entire protected area system. This step will ensure that all protected area 

managers consider each of the potential threats. In order to do this, the list of 

pressures and threats from the assessment in 2010 is employed. 

Based on WWF (2003) Scoring for pressures and threats is as follows:  
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Table 1 Scoring system for pressures and threats (WWF, 2003) 

Extent  Value Impact Value Permanence Value Degree 

Throughout 4 Severe 4 Permanent 4 Extent value 

X Impact 

value X 

Permanence 

value 

Widespread 3 High 3 Long term 3 

Scattered 2 Moderate 2 Medium term 2 

Localized 1 Mild 1 Short term  1 

 

The degree of each threat and pressure is a factor of all three elements. For 

example, a pressure that is widespread (3), has a moderate impact (2), and 

has a short-term recovery period (1), would have a degree of 6 (3 x 2 x 1). 

Each threat and pressure will have a degree of between 1 and 64. 

 

Existing pressures are likely to continue to be future threats, and should be 

assessed as such. When analyzing threats and pressures system wide, there 

are two ways to present the data. The first is to place threats and pressures 

side by side, enabling a visual analysis of trends over the past five years. The 

second is to combine threats and pressures, enabling a visual analysis of the 

total degree of past and future degradation. Both analyses provide useful, but 

different, information (WWF, 2003). 
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In order to see the degree of pressures and threats, this research adopts 

scaling system used by Malaysian Ministry of Natural Resources and the 

Environment (2006). These three factors were multiplied to obtain the degree 

of a pressure or a threat. For example, a pressure which has a localized extent 

(score = 1), moderate impact (score = 2), and long term occurrence (score = 

3) would result in a degree of 6. In this non-linear scale, a degree of 1-3 is 

considered mild, 4-9 as moderate, 12-24 as high, and 27-64 as severe. The 

information is displayed in charts to show the significance of the distribution 

level of threats and pressures, and also comparisons in between pressures and 

threats.  

 

2.5.2. Management effectiveness analysis (RAPPAM) 

 

In order to prove the first and second hypothesis, RAPPAM scoring system 

was utilized, in particular from its management cycle evaluation part, which 

covers planning, inputs, process, and outputs. Resembling pressures and 

treats analyses, the management cycle analysis of RAPPAM has also been 

widely utilized in many countries. In term of applicability of the RAPPAM 
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for management effectiveness analysis, it is proven to be an effective tool for 

the analysis (Vennvliet and  Sovinc, 2009). 

The management effectiveness analysis is conducted by involving four 

aspects of conservation area management, which are planning, input, process, 

and output. Effectiveness level is measured through evaluation of 

achievement made by existing management towards criteria observed. 

 

2.5.2.1. Planning effectiveness  

 

Planning effectiveness measures 3 criteria: (1) goal setting; (2) law 

enforcement and, (3) conservation area site design. 

Planning effectiveness measured how far the plan set has covered uniqueness 

of the PA areas and all the needs to protect the uniqueness. 

Goal setting effectiveness covers evaluation of understanding of local people 

and the managers at the PAs towards conservation area management 

inscription. 

Effectiveness of law enforcement measures several statements as follows: 

“The PA has long-term legally binding protection, there are no unsettled 
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disputes regarding land tenure or use rights”. “Boundary demarcation is 

adequate to meet the PA objectives”. “Staff and financial resources are 

adequate to conduct critical law enforcement activities”. And, “conflicts with 

the local community are resolved fairly and effectively”. 

Site design and planning covers statements for evaluation as follows: “The 

siting of the PA is consistent with the PA objectives”. “The layout and 

configuration of the PA optimizes the conservation of biodiversity”. “The 

PA zoning system is adequate or not to achieve the PA objectives”. “The 

land use in the surrounding area enables effective PA management”. And, 

“the PA is linked to another area of conserved or protected land”. 

2.5.2.2. Inputs effectiveness 

 

There are four criteria to be measured: (1) The number and quality of staff; 

(2) data and communication availability; (3) infrastructure availability and, 

(4) management funding adequacy. 

2.5.2.3. Process effectiveness 

 

There are three indicators including management planning, management 

decision making, and research monitoring and evaluation. 
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Management planning measures the availability of recent written 

management plans, strategies for addressing PA threats and pressures, 

specific targets for achieving management objectives, and the incorporation 

of research results into planning. 

Management decision making covers measurement on clarity of internal 

organizations, transparency of decision making processes, collaboration 

between stakeholders, communication between PA staff and the 

administration. 

Research monitoring and evaluation covers measurement on monitoring and 

recording of the impact of legal and illegal uses of PA resources, positioning 

and consistency of research towards the needs of PA, access of research 

results, and prioritization as well as identification of critical research and 

monitoring. 

 

2.5.2.4. Outputs effectiveness 

 

Outputs are the specific products and services accomplished by protected 

areas staff, volunteers, and community members. The adequacy of these 

outputs should be assessed relative to the degree of threats and pressures. 
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Depending on the objectives of the assessment, a list of specific outputs 

might also be included in this action (WWF, 2003). 

Output measures threat activities within the last two years covering 

prevention, detection and law enforcement, site restoration and mitigation 

efforts, wildlife or habitat management, community outreach and education 

efforts, visitor and tourist management, infrastructure development, 

management planning and evaluation, staff training and development, 

research and monitoring outputs. 

The questions on management effectiveness evaluation on RAPPAM use 

standard 4 selection scale (0= no, 1= mostly no, 3= mostly yes, 5= yes), 

(WWF, 2003). An average score of management effectiveness can be gained 

from averaging the score of total indicators. The average score is rounded up 

to make a conclusion easier to be drawn.  For the purpose of this assessment, 

a score of 3.0 is considered to be the threshold for effective management. 

That is, an average score of 3.0 and above is indicative of effective 

management for each individual criterion, component and element (Ministry 

of Natural Resources and Environment of Malaysia, 2006). 

 

 



31 

 

Chapter 3 Results and Discussions 
 

3.1. Threats and pressures 
 

Pressures are all kind of activities that have been causing damage over the 

areas for the last five years while threats are all kind of activities that highly 

likely will damage the areas within the next five years (WWF, 2003). 17 

threats and pressures over the areas were evaluated in this research. Based on 

the results, there are 11 threats and pressures existing in the areas (Figure 2).  

 

Figure 2 Degree of severity of pressures and threats in TRHS 
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Resources that have high biological and economic values can create 

economic opportunities, but at the same time it also can create damage over 

the areas if the utilization is over or illegal (Ilman, 2005). Pressures and 

threats survey conducted in this research shows that population growth, 

hunting, land encroachment, conversion of land use and logging are 

classified as severe threats and pressures because their values are in between 

20-46. In fact, population growth has been a main problem for Indonesia in 

general. It thus provides a reminder for the Indonesian government that 

pressures over the environment and the growth of population rate always go 

hand in hand. Despite the gradual decrease of Indonesian population 

percentage living in Java Island from about 59.1 percent in year 2000 to 55.5 

percent in year 2025, the population percentage that lives in other islands 

continues to increase. For example, that of Sumatera Island has increases 

from 20.7 percent to 22.7 percent (Indonesian Statistics, 2010). 

Indonesia Investment (2014), an organization consisting of economists and 

other academically-educated people working at governmental departments, 

international organizations, media institutions, universities. It also includes 

established businessmen/women in Indonesia who can share useful insights 

drawn from their experience. According to the World Bank, the percentage 

of the Indonesian population that lives on less than USD $2 a day was 50.6. 
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This has shown that a large proportion of the Indonesian population is in fact 

near poor. More recent reports in Indonesian media assert that around a 

quarter of Indonesians (which translates to around 60 million people) are 

currently near poor. From a geographical distribution point of view, it also 

shows that some parts of TRHS in Sumatera, including Lampung and North 

Sumatra, where counted in top five absolute poverty areas in Indonesia 

(Indonesian statistics, 2013). Second, it shows that although Indonesia 

government has embarked on a program of family planning awareness in 

recent years, it still has done a little to slow down the considerable 

population growth. In response, related ministries should take cross sectoral 

coordination; of in this case the proposed parties should be the Ministry of 

Forestry, the Ministry of Health as well as the Ministry of Social Affairs.  

Third, it implies that there is a high economic dependence of local people on 

natural resources of TRHS. This resembles with a previous research 

conducted in 2004 based on report of RAPPAM evaluation. The research 

was collaboration between the Ministry of Forestry and the WWF over 

National Parks all over Indonesia. Social Economic Importance Value (SEIV) 

generally assesses socio economic services that each park can provide to 

local people who rely on the resources provided by the parks.  Gunung 

Leuser National Park and Kerinci Seblat National Park were ranked top two 



34 

 

with 48.5 point and 47 point respectively; while Bukit Barisan Selatan 

National Park with score of 42 point ranked fourth out of 48 National Parks 

(WWF, 2004).  

 

For hunting, land encroachment, conversion of land use, and logging, they 

are all related with the needs of the people living around the areas.  

According to a long term plan prepared by GNLP (BBTNGP, 2011), the 

deforestation rate was about 5 % per year within 1989 to 2009. This is equal 

to 625 ha/ year in GNLP area.  

Other pressures and threats that deserve more attention are mining, semi 

natural process, invasive alien species and road construction. Based on the 

threats and pressures classification, they are considered high. Regarding semi 

natural processes, landslides and floods are the most common natural 

disasters take place in GNLP. These two natural disasters were strongly 

suspected to have relations with illegal logging, weather, and slope 

(BBTNGP, 2011). Road construction also is considered as one of the 

strategic issues by GNLP, even until 2014 UNESCO still consider it as one 

of main threats in the area (UNESCO, 2014). Especially, as within the area, 

it is a local government that has initiated road construction on the area of 

GNLP for the sake of area economic development. At some areas of GNLP, 
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there have been some roads constructed in order to give access to remote 

areas and production centers that were isolated before (BBTNGP, 2011).  

 

With the fall of the Suharto government, decentralization and devolution of 

responsibilities to local governments fueled demands for greater local 

development and increased the pressures on park forests from agricultural 

expansion and logging. Provincial plans for new roads threaten to fragment 

the park and open up forest areas for further encroachment (Alers et al, 

2007). It reflects that common perceptions over the importance of finding a 

win-win solution between opening access for the local people and the 

conservation needs in order to reduce the environmental impacts of road 

constructions.  

 

NTFP and grazing are still considered mild as a threat and a pressure. The 

damage created is not as severe as those of other threats and pressures such 

as illegal logging and land encroachment. Yet, in the long run, NTFP and 

grazing will still have environmental consequences for the ecosystem. Rattan 

is the most common NTFP extracted from the areas by local communities, 

especially in GNLP areas (BBTNGL, 2011).  
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Figure 3 Pressures and threat in each national park in TRHS 
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pressures and threats in BBSNP are at least classified as high or severe. 

GNLP experienced eight pressures and threats that are logging, conversion 

of land use, mining, hunting, semi natural processes, population increase, 

and land encroachment. Based on their score, logging, hunting, road 

construction are classified as high while conversion of land use, mining, 

semi natural processes, population growth, and land encroachment are 

classified as severe. KSNP has experienced seven threats and pressures, 

which can be classified into three groups: first is severe such as logging, 

hunting, land encroachment, population increase while the other like mining 

and road construction are high, and the rest like grazing and NTFP collection 

are mild. Based on the landsat analysis in 2004 and several inventory 

activities, the total deforestation was about 153,000.6 ha in KSNP itself 

(BBTNKS, 2008). The recent case is that 3,263 households moved from 

Pagar Alam regency of South Sumatra to KSNP area have caused land 

encroachment of 7,373 ha (WARSI, 2011 ).   

By comparing among three national parks, BBSNP experiences the most of 

pressures and threats. Alien invasive species is uniquely experienced by 

BBSNP  while the other two do not. It is Merremia peltata, which has been 

spreading massively over the park in an expanse of 7000 ha that the areas for 

wild life habitat shrink. Most important, it has impacted the southern part of 
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the park where it is well-known for its high fauna biodiversity, and finally it 

has also influenced key species populations such as Sumatran tiger, rhinos, 

and elephants (Antara, 2012).   

Hulu (2013) stated that the alien species has been in BBSNP for a long time 

but used to be under control. Yet, it may now grow massively because of 

certain current situations: 

1. Land opening because of illegal logging, land encroachment, etc. 

2. Extinction of Sumatran rhinos that could control the growth of the 

species by eating it. A Sumatran rhino can consume approximately 

25 to 30 kg of the species per day. 

3. It has no species competitors. 

In fact, Sumatran rhino (Dicerorhinus sumatranensis) and Sumatran 

Orangutan (Pongo abelli) have been critically endangered because of illegal 

hunting. The rhino is hunted for its horn that values more than USD 28, 500 

(Nizar, 2013).  

The pressures and threats are multifaceted because various factors are 

operating at the same time: unclear demarcation, inadequate number of forest 
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police, needs of local people (housing and foods), weak law enforcement, 

lack of security, and minerals richness over the areas (BBTNBBS, 2009).  

Wiratno, who has been working as a protected area manager in several 

protected areas in Indonesia (2009), explains that pressures and threats, such 

as illegal logging, land encroachment, illegal hunting that are considered as 

severe in TRHS  (see figure 2), are caused by the absence of National Park 

staff in the field. These pressures and threats are only symptoms, the main 

problem is the areas are not taken care of or managed at site level. The 

security system is not successful because it is conducted only from the side 

of national park, not in multi-stakeholder collaboration. This situation is 

clearly not optimal since the human resources owned by national parks are 

not enough to perform a thorough patrol or to be in the field. Therefore, a 

new strategy has been developed and its policy has been introduced as 

Permenhut/P.19/2004 concerning collaborative protected areas management. 

In term of security, the parks still mainly focus on their own resources (based 

on the plans made by the parks).  

However, with the referral to the current results, illegal logging, land 

encroachment, illegal hunting, and population growth are threats that tend to 

be closely related with social economy if we consider the significant 
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dependency of local people on parks’ natural resources. Previous research 

has also shown that the main factor of existing pressures and threats in the 

parks is mainly caused by this high dependency demonstrated by the local 

people. Sulisman (2004) found that there is a positive relationship between 

population growth and the level of pressure in GNLP-TRHS. Furthermore,  

Rahmat and Hamdi (2007) suggested that forest degradation in KSNP-TRHS 

is closely related to socio-economical conditions of local people. Pasha and 

Susanto (2009) also found that the high dependency of local people to 

resources in BBSNP-TRHS has caused encroachment.  

The attention paid by the UNESCO is currently limited on the main factors 

that they have found: the access provided by roads and weak law 

enforcement (UNESCO, 2011). Yet, it is now obvious that the consideration 

has to be extended to social economy-related issues so that threat prevention 

and mitigation can be more optimal. As found by Lacerda et al (2004), 

enforcement activities carried out by a motivated, competent and empowered 

corps of rangers are critical, particularly where protected areas confront 

problems of poaching or invasion. However, it should be noted that protected 

area staff shall also place a strong emphasis on community issues and 

sustainable resource uses – issues that would not have appeared in most 

protected area plans a few years ago. 



41 

 

3.2. Management effectiveness evaluation 
 

Management effectiveness evaluation was conducted over four components 

of management, which are planning, inputs, processes, and outputs. The 

results of evaluation are presented as follows: 

3.2.1. Planning effectiveness  

Three main indicators are utilized to measure TRHS planning: objectives, 

legal security, and site design respectively. These three main indicators have 

5 sub indicators for each. The results are referred as below: 

 

Figure 4 Planning effectiveness in TRHS 
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Figure 4 shows that with a scoring higher than 3.0, TRHS generally has 

performed well in planning. Nonetheless, at least one sub indictor needs 

improvements in each indicator. In term of site design and planning, 

appropriate sitting, landscape linkages, layout and configuration, zoning 

have scored higher than 3.0; while surrounding land uses score lower than 

3.0. The parks are mostly surrounded by heavily populated areas and even 

parts of land within the parks are under agricultural land use. People living 

within and around the parks have heavily relied on resources from the parks. 

Conflicts between local people who claims some parts of the parks land 

owned by them before the parks established have made surrounding land use 

difficult to be incorporated within the site design and planning 

In term of legal security, all sub indicators, including community service, 

boundary demarcation, no disputes and law enforcement, score below 3.0; 

with the exception of long term security that scores higher than 3.0. It has 

shown that a common agreement on how the parks are supposed to be 

managed is absent between the parks and the local people. The low score of 

community support over the parks objectives setting reflects the same fact.  
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The core problem in the park is that boundary demarcation has not settled. 

Boundary demarcation is the main requirement for a protected area 

management (Lacerda et al, 2004), leaving it unsettled has led to ongoing 

disputes over land tenure between local people and the park representative 

from the government. The results maintain the fact that boundary 

demarcation remains a main challenge of National Park management in 

Indonesia. Wiratno (2009) said that only 24.6% of National Parks in 

Indonesia consists of a confirmed boundary demarcation. It thus reminds the 

government, being the main stakeholder of the park management, should 

review its planning. As long as the basic requirements for the park 

management, such as boundary demarcation, law enforcement and absences 

of disputes are not met, the governmental plan will not bring effective 

impacts. It indirectly supports findings by UNESCO that law needs to be 

reinforced and boundary demarcation in the parks are still weak (UNESCO, 

2014). 

In an overall comparison with the 2004 national assessment (see appendix 8), 

TRHS has performed better. 
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Figure 5 Planning effectiveness in each national park in TRHS 
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insufficient because things related with external factors in the planning such 

as community support are still weak.  

Based on Indonesian laws concerning national park plan making, the 

planning making process requires various stakeholders to actively contribute 

to the plan prepared for a national park. It is clearly stated on Indonesian 

Ministry of Forestry Law, No. 41 year 2008 that protected area planning 

process needs to involve other stakeholders. Based on the long term plan of 

the parks, it is also clearly stated that during the planning making process, 

they have involved various stakeholders including the local people. Despite 

the involvement of multiple stakeholders, there are still land tenure conflicts 

within the parks between local people and the parks. Galudra et al (2013) 

reported that insofar the main cause of land tenure conflict is the absence of 

clarity over a land tenure law in Indonesia. The establishment of a nature 

reserve can reduce the local farmers’ assets and limit development 

opportunities, and often the farmers cannot get compensation for this 

deprivation, and the local economic development is also constrained (Cui, 

2011). In order to reduce the disputes, participatory mapping to re-delineate 

the parks’ area is crucial so that data and information of an agreed 

delineation or even gazzetement of a park’s area will be available as a main 

reference for the parks management. this is also can be an answer for taking 
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actions towards boundary demarcation which is one of problems faced by 

TRHS highlighted by UNESCO (UNESO, 2014).  

3.2.2. Inputs effectiveness 

 

Inputs in the management of protected area are all the things needed in the 

process of management to assist achieving objectives.  There are four 

measuring aspects, including staff, communication, infrastructure, and 

finances. Each measurement is shown as follows: 
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Figure 6 Input effectiveness in each national park in TRHS 
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areas management because in general Indonesia has suffered from 

ineffectiveness of inputs since the first assessment in 2004 (see appendix 9).  

Insufficient staffing will lead to the dullness of efforts in conducting critical 

management, especially pressure and threat prevention and mitigation 

through patrolling. In fact, there is a big gap between factual patrolling ratio 

of the parks and favorable patrolling ratio, which is 35 km2/staff in Sumatra 

(Wiratno et al, 2002) while favorable ratio for patrolling is 12.25-18.49 

km2/staff  (Rambaldi, 2000).  On the other hand, patrolling ratio in protected 

areas in Java is 1.58 km2/staff that exceeds the favorable patrolling ratio.  

Lacerda et al  (2004) also found that the impact of low staffing is apparent in 

carrying out effective law enforcement, regular patrolling, monitoring, etc. 

There is a potential way to optimize patrolling activities in the parks, which 

is by transferring staff from Java that already exceeds the favorable ratio to 

the parks.  

Performance reviews, skills, employment conditions, training, and number of 

staff score less than 3.0. The results have shown that the lack of quality 

represented by staff number is not the only problem, but the lack of quality 

represented by skill development through trainings as well as supportive 

empolyment conditions and performance reviews is also problematic. In fact, 
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staff and governmental policies are key factors in determing a national park’s 

ability on national park management (Lacerda et al, 2004). In order to 

increase the quality, training and development opportunities should be given 

to address the needs of the staff: in many protected areas, training and 

development opportunities were inadequate and needs were not prioritized 

until 2001. 

The lack of staff and facilities prevents protected area staff from adequately 

detecting, mitigating, and preventing threats. Many protected areas generally 

manage large areas with only a few staff members and insufficient guard-

stations. As a result, only a small portion of these large areas can be patrolled 

regularly. Not only is the insufficient number of staff fail to manage the area 

effectively, but also the capacity of staff is lagging behind the actual needs. 

This capacity gap can be solved by training and workshops. However, most 

protected areas have inadequate training programs, and insufficient funding 

to develop such programs (Lacerda et al, 2004). 

 

According to a long term plan made by BBSNP, human resource 

development deserves more improvement in order to enhance the park 

management effectiveness. BBSNP has appreciated its staff by sending them 

to school for a higher education as well as technical trainings. Yet, the 
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specific kind of training that the staff needed is not shown. The needs of 

identification for knowledge focuses are also observed in the other two 

National Parks.  

 

Staff performance and progress on targets are periodically reviewed - all the 

government staff and the project staff have an annual review or periodic 

assessment. According to an assessment based on an analysis done by Utomo 

and Deden (2000), there are still several weaknesses over the staff evaluation 

process. One of the weaknesses is the indicators used are yet to be objective: 

the presence of qualitative points (e.g. loyalty) may lead someone to 

different levels of perception.  

 

For communication and information, it also shows the similar pattern of 

staffing. Communication equipment, data collection equipment, data 

processing, socio economic data, and ecological data are all still weak. Their 

scores are under 3.0.  It has illustrated that planning on the park management 

will not be optimally realized because there is no proper basis from either 

socio economic data or ecological data. Burhanudin (2013) explains that data 

accuracy, updates and continuity are crucial for protected areas management, 

either for protection, preservation or utilization purposes, because they could 
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turn the overall policies made become inaccurate. Regarding data collection, 

Thomas et al (2003) also emphasized on the importance of reliable data. 

There are several views concerning the relationship between data collection 

and setting management objectives. First, data collection and analysis, 

management objectives setting is refined and agreed upon after data is 

collected and analyzed. Second, management objectives are established for 

the area and these will determine what data will be collected. Infrastructure 

in TRHS is still weak too. Staff facilities, field equipment, transportations, 

maintenance, and visitor facilities are all scoring under 3.0. The consequence 

is that planning management implementation will not be effective in any 

level because the infrastructures do not allow.  

 

In term of finances, availability of budget for the past 5 years, budget 

allocation, financial management, long term outlook and its availability in 

the future 5 years score lower than 3.0, meaning that the key factor for input 

effectiveness, which is stable budget (WWF, 2004), is not met yet. This trend 

has been observed for a long time. Based on an assessment done by 

Mcquistan et al in 2006, more than 50% finances of National Park depended 

on external funding, including international projects and donors.   
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Table 2 Indonesian National Parks budget allocation (Mcquistan, 2006) 

  

National Park 

(USD)  

Total area 16,446,997 

Current national park budget allocation 15,957,616 

External funding 19,057,616 

Cost/ ha 1.2 

Optimal budget 45,929,609.0 

Cost/ha 2.8 

Budget deficit 26,871,993 

 

Current national park budget allocation mainly comes from several 

international conservation organizations such as the WWF, TNCs, etc. Table 

2 shows that the budget deficit is approximately 50% of total available 

budget. Up to date, the government has not been able to find a way to handle 

the deficit, which in turn results in the low score of field equipment, 
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transportation, and facilities. Lacerda et al (2004) said that inadequate 

funding has directly led to a raft of other management problems, including 

inadequate field equipment, transportation, and facilities. According to his  

research  that involved 37 countries, it has shown that budget correlates 

closely with management effectiveness: the higher the budget, the better the 

performance. Budget varies dramatically across the globe. In the sample 

surveyed, average budget per protected area in Europe, for example, is eight 

times that for Latin America, even though the protected areas are likely to be 

larger in the latter.  

 

According to Effendi (2001), there are three potential ways to tap additional 

finances for conserving National Parks in Indonesia. First, partnerships that 

are working together with either private sectors, such as Kutai National Park, 

or with local people, such as Bunaken National Park. Second, Debt for 

Nature Swap such as US – Tropical Forest Conservation Act. The last one is 

Carbon offset such as the LoI signed between Indonesia and Norway. 

Weak inputs especially funding reliability and adequacy, stuff number and 

facility and equipment maintenance are found in many other protected areas 

across the world as well (Leverington et al, 2010). Therefore, global 

initiatives on those matters could also play a key role to improve 
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management of protected areas worldwide. Compared to the evaluation in 

2004 (see appendix 9), national parks in Indonesia scored lower on staff 

conditions and maintenance. While it is also recognized that staff is 

important to maintain national parks in the field because the number and 

skills of staff will influence the level of success in maintaining the parks. On 

the other hand, it urges the central government to provide more funding in 

order to conduct trainings for staff and better recruitment. 

 

3.2.3. Process effectiveness 

 

There are three measuring aspects: management process, management 

planning, decision making management, and research monitoring and 

evaluation. In management planning, one of the questions being asked is if 

there is a comprehensive, relatively recent written management plan, most of 

respondents answered yes, as shown by score that is higher than 4.0 (see 

figure 7 and appendix 3). Indeed all of the parks have a long term 

management plan written that can be as a reference for managing the parks. 

In the long term plans, the parks have also outlined conservation goals with 

clear deliverables such as how much deforestation they want to reduce 

within certain period of time. The same also happen to threat analyses and 
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inventories, these two indicators score higher than 3.0. Areas that are still 

weak for management planning are annual work plan and maps. There is no 

defined annual parks plan developed by the parks. However in the Ministry 

of Forestry, there is a requirement for all national parks in Indonesia to be 

equipped with not only a long term plan, a midterm plan, but also a short 

term plan. It also shows that in management planning, the long term plan is 

well designed but technical implementation is not catching up due to a weak 

mapping. Therefore, efforts in improving training and resources for mapping  

should be increased. After all, a strong mapping can optimize technical 

implementation in the field using annual plan as basis.  

The answer for not having an optimal annual conservation activities 

implementation lies on the fact that data provision is not fulfilled properly 

starting from the beginning. Besides, demarcation continues to become a 

main challenge for national park design (e.g. the border is not established yet, 

the border is sued by others, the border sign broke, and the local community 

has not admitted the border). Even the mid term plan has not been utlized for 

making annual plan as a requirement for obtaining budget from the central 

Ministry of Forestry Office. On the other hand, the central Ministry of 

Foresty has to pay more attention to the way to intergrate activities proposed 

by a national park with its existing plans (long, medium, annual plan). 
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According to figure 7, decision making management, internal organization, 

collaboration, and transparent decision score higher than 3.0, signifying that 

the parks are internally solid but externally weak. The low score (less than 

3.0) of effective communication and community participation score reflects 

that decision making process is still dominated by the parks rather than 

collaboration with local people. It also suggests that the parks should start to 

initiate local people engagement-related projects, since the participation of 

local people in management of a protected area is important to the level of 

compliance with PA policies (Andrade and Rhodes, 2012). Similarly, 

Wiratno (2009) highlighted that the lack of public consultation process 

would lead to public failure in comprehending decision and policies made by 

national parks in Indonesia. 

In addition, a centralized decision making process is still likely to occur over 

the parks management. An absence of a settled agreement between the parks 

and the local people explains the situation. This finding is strengthened by 

the lack of active community embracing programs in the parks. This 

condraticts with the long term plan designed by each park, that the 

community engagement program is one of the main agendas. In fact, local 

community participation in the PA decision-making process was the only 

variable significantly related to the level of compliance with PA polices. In 
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general, the higher the level of participation is, the higher the level of 

compliance. It has important implications for PA management and suggests 

that greater inclusion of local communities in management should be a key 

strategy for ensuring the integrity of PAs (Andrade and Rhodes, 2012). 

Establishing a forum to increase awareness and a sense of community is 

therefore needed. 

 

Based on figure 7, activities on ecological research and social research are 

not optimal. Therefore the results are also not incorporated well in the plan. 

Research on both fields is not consistent with the needs of the Parks. Based 

on the plan that the Parks have, there are also an absence of research focus 

while such critical research and monitoring needs are important to support 

policy making processes. Making research database remains as a homework 

for the parks. As shown on figure, the parks staff members do not have a 

proper and regular access to recent scientific research and advice. Overall, 

research monitoring and evaluation has become relatively less effective 

because there is small investment on research related activities. Management 

planning shows that threat analysis is done effectively with a scoring more 

than 3.0. On the other hand, the impact of legal and illegal uses of the PA is 

not accurately monitored and recorded. It shows that data accuracy gathered 
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from the field needs to be elevated. In fact, database improvement has been 

initiated by the Parks, for example, according to KSNP’s long term plan, the 

database management would be managed by updating database annually 

which is 12 times a year.  

 

Figure 7 Process effectiveness in TRHS 

 

Overall, it has shown a fragile database management and research activities. 

In case of GNLP , it is caused by: 
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a) The inadequacy of financial investment on scientific activities over 

the area. 

b) The absence of a well established resarch database system. 

c) The absnece of communication continuity between external 

researchers and staff so that external reseachers tend not to share their 

reserach results.  

 

Figure 8 Process effectiveness in each national park in TRHS 
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Individually, if we compare between KSNP GNLP and BBSNP, the scores 

of BBSNP are higher than that of the GNLP and the KSNP (see figure 8). 

BBSNP scores better on decision making management and management 

planning than GNLP and KSNP do. In the case of BBSNP, there is a 

comprehensive, relatively recent written management plan, which includes a 

biophysical description of the area being managed, clearly defined goals and 

objectives that are specifically linked to the biodiversity assets of the 

protected areas, systematic steps to achieve those goals, mechanisms and/or 

processes for modifying the plan based on new information. There is also an 

analysis of strategies for addressing PA threats and pressures, which does not 

only list the threats and pressure but also identifies specific steps for 

mitigating and restoring the impacts of past pressures and for preventing 

future threats.  
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3.2.4. Outputs effectiveness 

 

 

Figure 9 Output effectiveness in TRHS 

 

The outputs are summarized as levels of achievements if all management 

aspects are considered over the past two years (WWF, 2003). There are ten 

aspects measured on outputs: threat prevention, site restoration, wildlife 
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development, and research outputs. On average the outputs are not effective 

yet, if we refer to the average value of the score of each parameter. There is 

only one parameter that scores higher than 3.0, which is planning and 

inventorying (see figure 9). This is in line with the planning effectiveness 

results proving that on average it is already effective. Outputs have a strong 

correlation with process (Ilman, 2008), and weak inputs also result in weak 

outputs – in the case of China (Diqiang et al, 2003). Inputs are to be 

prioritized over process to optimize existing resources allocation for 

corrective actions.  
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3.2.5. Overall management effectiveness 

 

 

Figure 10 Overall management effectiveness in TRHS 

 

The overall management effectiveness reflects the sum of the scores from 

questions relating to protected area planning, inputs, and processes and 

outputs. The analysis reflects whether the parks have achieved the goal with 

their appropriate planning and management processes (WWF, 2003). Overall, 

the parks in TRHS have not been managed effectively: BBSNP (2.81), 

GNLP (2.77), and KSNP (2.69) (see figure 10). Particularly, as per explained 

before that only planning scoring above 3.0, which indicates its effectiveness. 
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On the other hand, inputs, process, and outputs are not effective yet. 

Planning process and preparation of management plans are emphasized by 

the Ministry of Forestry. Despite there are very good plans prepared, the plan 

themselves are not enough to improve management. Once the planning is 

done, it is essential to be supported with sufficient inputs (finance, staff, 

housing, communication, etc) and various levels of participation with 

communities.  

It signifies that although the government has provided a good planning, the 

outputs are limited due to unwanted circumstances and changing practices. 

In case of TRHS, regardless of its status as a World Heritage, there are still 

concerns over the neglect of the regular conservation activities, such as 

patrolling, research and monitoring. More efforts should be put to address 

the inadequacy of inputs and process to conserve TRHS’s biodiversity. Since 

inputs are the weakest management element in the parks, prioritizing of 

inputs is important to withdraw TRHS from the list of endangered World 

Heritage. This sort of pattern was also found on other similar assessments in 

some countries such as China (Diqiang et al, 2003) and Nepal (Nepali, 2006). 
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Table 3 Management effectiveness comparison between RAPPAM evaluation in 2004 and 2014 

National Park GNLP KSNP BBSNP 

Degree of Management 

Effectiveness in 2004  1.6  2.3  1.9  

Degree of Management 

Effectiveness in 2014  2.7  2.7  2.8  

 

Compared to the assessment conducted in 2004, the parks have been 

progressing in general (see figure16 and appendix 11).  The details of which 

sub parameters contribute the most cannot be analyzed because the 2004 

RAPPAM report does not provide the details of each national park assessed. 
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Chapter 4 Conclusions and Recommendations 
 

4.1. Conclusions 
 

· Analyses on pressures and threats conducted using RAPPAM 

questionnaire identified 17 threats and pressures (see annex) were 

evaluated in this research. There are 11 threats and pressures existing 

in the areas. Human population increase, hunting, land encroachment, 

conversion of land use, and logging that are classified as severe 

threats and pressures. Mining, semi natural process, invasive alien 

species and road construction are classified as high pressures and 

threats; while NTFP and grazing are classified as mild. There are 

various reasons to explain the continued existence of these pressures 

and threats in TRHS. Identified on literature review related with 

TRHS, human resources owned by National Parks are not enough to 

perform a thorough patrol in the field. Although a regulation on 

collaborative protected areas management has been introduced, it is 

still lacking in implementation as no local people are reportedly 

involved in national park security management. New districts and 

provincial developments have also become a trigger for the existence 

of pressures and threats in TRHS, together with weak law 
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enforcement and unsettled demarcation. On top of that, population 

growth and social economy tend to be the main factors for existing 

pressures and threats, such as illegal logging, poaching. Indeed, 

severe as well as high pressures and threats are more likely related 

with social economical conditions of people living within or around 

the parks. Therefore, social economical issues have to be covered in 

formulating recommendations for TRHS and the Ministry of Forestry. 

The Ministry of Social Affairs needs to take measures in this matter. 

· Management effectiveness evaluation using RAPPAM covering 

effectiveness of management cycle (Planning- Inputs- Process- 

Outputs) showed that in terms of planning, TRHS has scored higher 

than 3.0, which indicate its effectiveness effective. However, several 

parts of planning, such as surrounding land use assessment, boundary 

demarcation, land tenure rights disputes, law enforcement, 

community service and support are still weak. 

In terms of inputs effectiveness, overall inputs are not effective yet. 

All parameters (finances: budget outlook past 5 years and the next 

five years, budget allocation, financial management, long term 

outlook; infrastructure: staff facilities, field equipments; 
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transportation; maintenance; visitor facilities, communication and 

information: communication equipment; data collection equipment; 

data processing; socio economic data; ecological data, Staffing: 

performance reviews; skills; employment condition; training; number 

of staff ) score lower than 3.0. It reflects urgency for the Indonesian 

government to prioritize staffing and financing because these two 

parameters are important to conduct critical conservation activities. 

In terms of process effectiveness, there are three measuring aspects, 

including management planning, decision making, and evaluation. 

Concerning managing planning, there are some aspects that are not 

effective yet, such as annual work plan and maps. Regarding the 

decision making, transparent decision, effective communication, 

collaboration, and community participation are still weak. For 

research monitoring and evaluation, ecological research, results 

incorporation, impacts recording, social research, and research result 

access remains weak and deserve improvements.  

Based on literature review, the parks still has not prioritized annual 

work plan making as work plan making is intended to get budget 

from the central government, therefore there is no defined annual 
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plan. Furthermore, being the basis for annual plan, mapping is still 

weak. Low initiative to involve local community in decision making, 

absence of research focuses, skilled staff, weak database, centralized 

decision making, and poor demarcation are the reasons for the low 

score of process effectiveness.  

In terms of output effectiveness, there are 10 tested parameters: threat 

prevention, site restoration, wild life management, community 

outreach, visitor management, infrastructure development, planning, 

and inventorying, staff monitoring, training development, and 

research outputs, It shows that although the government has provided 

a good planning, certain circumstances such as neglecting of 

patrolling and research and monitoring have led to unfulfilling 

outputs results.  

Overall, the parks in TRHS have not been managed effectively, with 

BBSNP (2.81), GNLP (2.77), and KSNP (2.69). In details, as per 

explained before that only planning scoring above 3.0; while inputs, 

process, and outputs score under 3.0. Thus, the first hypothesis, 

which TRHS cannot sustain its role in conserving biodiversity 



70 

 

because some components of management cycle do not meet the 

requirement, is accepted. 

 

· In order to improve management effectiveness with limited resources 

and to improve biodiversity conservation in TRHS, it is important to 

set management cycle priority. In order to realize that, the component 

of  management cycle that could contribute most to the improvement 

of goal achievement of the parks are represented by outputs, analyses 

conducted by looking at effectiveness degree of planning, inputs, and  

process. 

 

Management cycle component that needs to be prioritized to achieve 

better outputs to withdraw TRHS from the list of endangered World 

Heritages is inputs. Inputs score the lowest compared to the other 

management cycle components, therefore the second hypothesis 

stating that  in order to get TRHS out of the list of  World Heritages 

in Danger, prioritizing inputs over process is needed because inputs 

provide resources for management is accepted.  
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4.2. Recommendations 
 

· Establish a communication forum: 

Weakness on collaboration, transparency, communication, as well as 

community participation shows that efforts of local community 

inclusion in the parks management are indeed urgent. A 

communication forum can be a platform to increase awareness and 

sense of community so that common perception on TRHS 

management can be shaped and participation of stakeholders is 

elevated. 

 

· Enrich social and ecological research database by knowledge 

sharing: 

Research, monitoring and evaluation are found ineffective. Given that 

budget for those activities are limited meanwhile decisions on 

conservation management of the parks need to be made based on a 

proper data on ecological and social research, inviting external 

researchers on their own budget to conduct research on issues faced 
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by the parks and ask them to share the results or knowledge can be an 

option in enriching database so that the decisions made workable. 

 

· Improve training and resources for mapping: 

Annual work plan and maps are still weak in supporting technical 

implementation in the field; more efforts are needed to address the 

weaknesses, especially human resources and data provision. To 

improve annual plan so that technical implementation can be 

effective, improvement on training and resources for mapping is 

needed. 

 

· Re-delineate the parks’ area through participatory mapping 

Boundary demarcation has not settled yet therefore conflicts on land 

tenure still exist in the parks area. Different perception over boundary 

demarcation  leads to conflicts on natural resources utilization as well 

so that  creating  agreed data and information on the parks’ 

delineation or even gazettement process  through participatory 

mapping  will help minimize land tenure related conflicts. 
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· Transfer staff from national parks in Java to the parks : 

There is a human resources deficit in managing the national parks in 

Indonesia. An excessive patrolling manpower is observed in Java, 

while Sumatra is experiencing the deficiency of patrolling staff. This 

imbalance does not only lead to a waste of human resources, but it 

also nullifies the efforts directing to conduct a critical management. 

Thus, there is a need to optimize coverage of patrolling for better 

threat prevention and mitigation in the field. The excessive staff 

should be transferred to the parks, and restore the factual patrolling 

ratio of the parks into favorable ratio for patrolling. 

 

· Seek alternative  funding sources such as ecotourism 

development: 

Since the current funding is mainly coming from the external sources, 

the Indonesian government and the local government should start to 

seek alternative funding that is internally sourced. This is more 

beneficial in long term because domestic sources are more reliable 
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and stable, compared with those of the external funding that may rely 

on the financial status and the goodwill of the donating organization. 

One way to secure funding is to develop ecotourism. The magnificent 

nature of the TRHS has already provided an advantageous start of the 

industry. With adequate funds obtained from the ecotourism, the 

conservation activities comprehensively conducted, which can in turn, 

promote better prospects for the industry. Ultimately, a win-win 

situation can be achieved.  

 

· Cross ministerial coordination :  

The government should emphases that preserving TRHS as a World 

Heritage is a shared responsibility among different governmental 

departments. When it comes to conserving the parks, concerned 

departments including the Ministry of Forestry, the Ministry of 

Social Affairs and the Ministry of Health have to coordinate with 

each other for drafting a comprehensive policy. They should work 

towards an overarching goal: alleviating population growth and 

socio-economy poverty. For example, the Ministry of Social Affairs 

can coordinate with the Ministry of Health on launching programs 
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managing population growth and poverty alleviating, while the 

Ministry of Forestry can provide information on the desirable level of 

population control that is helpful in conserving the forests. 
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Appendices



 

Appendix 1. Planning effectiveness data compilation

Respondents protects biodiversitylinked to biodiversity assetsconsistent policiesempoyees understand Community supportlong term securityNo disputesBoundary demarcationLaw enforcement Community serviceAppropriate sitting

Gita Riani W 5 5 3 3 3 3 0 0 0 3 3

Ovie Farizal 5 5 3 1 1 5 1 1 1 3 5

Sapto Aji Prabowo 5 5 3 3 3 5 1 3 1 3 5

Ahtu Trihangga 5 5 3 1 3 3 0 0 0 3 5

0ur Hanifah 5 5 3 1 3 3 1 1 0 3 3

Melinda L Toruan 5 5 3 1 3 3 1 1 0 3 3

5ulita Anggraini 5 5 5 3 3 1 1 3 1 3 1

yoghi budiyanto 5 5 5 3 3 5 3 3 1 1 5

Rahmad Saleh 5 3 3 3 1 5 1 1 3 3 5

noor Trikono AF 5 5 5 3 1 5 3 3 1 1 3

yosia Ginting 5 5 3 3 3 3 1 1 1 3 3

yunita Aprilia 5 5 3 1 3 5 0 0 3 3 3

Slamet Iwarjo 5 5 5 5 3 5 1 1 1 3 3

koko yandesta 5 5 5 5 3 5 1 1 1 3 3

Agus yulianto 5 5 5 5 1 5 1 1 1 1 3

Ali Sadikin 5 5 3 3 3 3 3 0 0 1 0

Dewi Elferida Sinaga 5 5 5 5 5 5 1 1 1 3 5

A.R 5 5 5 3 5 1 1 1 3 3 3

Veriyaori. S. Abbas 5 5 5 5 5 5 5 5 5 5 5

M. Ibrahim and team 5 5 5 5 1 5 3 3 1 3 5

John Askar 5 5 5 5 5 5 5 3 3 3 5

Hendrayadi 5 3 3 5 5 5 3 3 0 1 3

Husni Suwarsa 5 5 3 1 1 5 1 1 1 1 3

Ferdinand Samjar Nanobi 5 5 0 0 0 0 0 0 0 0 0

Yusran 5 5 5 5 0 5 3 3 0 5 5

Sidangan 5 5 5 5 0 5 3 0 0 5 5

Hadinata Karyadi 5 5 3 3 1 5 3 1 1 3 3

Agris 5 3 3 3 1 5 1 3 1 3 1

Windarti 5 1 5 3 1 5 0 1 0 1 5

Dian Indah P 5 5 5 3 1 5 1 3 1 1 5

Aindoni 5 5 5 5 1 5 3 3 1 3 3

Irvan Januar 5 5 5 5 1 5 3 3 1 3 3

Haidir 5 3 3 3 3 5 5 5 3 3 3

Hifzon Zawahiri 5 3 3 3 3 5 5 5 3 3 3

Syarifah 5 3 3 3 3 5 5 5 3 3 3

Yasih Kurniati 5 3 3 3 3 5 5 5 3 3 3

Maelin 5 3 3 3 3 5 5 5 3 3 3

Diah P. Suyanto 5 3 3 3 3 5 5 5 3 3 3

munipul hamid 5 5 3 5 3 5 3 5 3 3 5

Decis Malba 5 1 3 3 3 3 1 3 1 3 3

Vivin 5 5 5 5 3 5 3 1 5 5

Agus Hartono 5 5 5 5 3 5 3 5 3 3 3

Siti Muksidah 3 3 3 3 3 5 0 5 0 5 3

No Name 3 3 5 3 1 5 1 3 3 1 3

No Name 5 5 5 5 3 5 3 3 3 3 3

Ika Widiarti 5 5 5 1 1 5 0 0 3 3 3

No name 5 1 3 5 3 5 0 0 3 3 5

No name 5 1 3 5 3 5 0 0 3 3 5

Enceng S 5 1 3 3 1 5 1 0 1 3 5

Deddy 5 5 3 3 3 5 3 3 5 3 3

No name 3 3 3 3 3 3 1 3 3 3 3

Total 249 211 194 172 124 226 104 114 84 142 179

Average 4.88 4.14 3.80 3.37 2.43 4.43 2.04 2.24 1.65 2.78 3.51

Plannning

Objectives Legal security



 

Appendix 2. Inputs effectiveness data compilation

Respondents Number Skills Training Performance reviewsEmployment conditionsCommunication equipmentEcological dataSocio Economic dataData collection equipmentData processingTransportationsField equipmentsStaff facilitiesMaintenanceVisitor facilities

Gita Riani W 1 1 1 0 1 3 1 3 5 3 3 1 1 0 0

Ovie Farizal 0 1 1 1 5 1 1 1 3 1 3 3 3 0 1

Sapto Aji Prabowo 1 1 1 3 0 3 1 3 3 3 5 5 3 3 1

Ahtu Trihangga 1 1 1 0 3 3 1 3 5 3 3 1 5 0 0

0ur Hanifah 0 1 1 0 1 3 1 3 5 3 3 1 1 0 0

Melinda L Toruan 0 1 1 0 1 3 1 3 5 3 3 1 1 0 0

5ulita Anggraini 3 1 1 1 1 1 3 3 3 3 3 3 3 1 1

yoghi budiyanto 0 1 3 1 3 3 1 3 3 3 3 1 1 1 1

Rahmad Saleh 3 3 3 3 1 3 3 3 3 3 3 3 3 3 3

noor Trikono AF 1 1 3 3 1 3 3 1 3 3 3 3 3 3 3

yosia Ginting 0 3 3 3 1 3 3 3 3 3 5 5 5 3 3

yunita Aprilia 1 1 3 1 3 3 1 3 5 3 3 1 1 0 0

Slamet Iwarjo 0 1 1 1 1 3 3 3 3 3 3 3 3 3 3

koko yandesta 0 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Agus yulianto 1 3 3 3 1 3 1 1 1 1 3 1 3 1 1

Ali Sadikin 0 3 0 0 1 3 0 1 3 5 5 5 3 3 0

Dewi Elferida Sinaga 1 1 3 1 1 3 1 3 3 5 3 5 5 3 3

A.R 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Veriyaori. S. Abbas 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

M. Ibrahim and team 1 3 3 5 1 5 3 3 3 3 3 3 3 3 3

John Askar 1 3 1 1 1 5 5 5 5 5 3 3 3 3 3

Hendrayadi 1 1 1 1 1 3 1 1 1 3 1 0 0 0 0

Husni Suwarsa 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Ferdinand Samjar Nanobi 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0

Yusran 0 0 0 5 5 1 0 0 0 0 0 0 0 0 5

Sidangan 0 0 0 5 5 1 0 0 0 0 0 0 0 0 5

Hadinata Karyadi 0 1 3 3 0 3 1 1 1 1 1 1 0 1 1

Agris 0 1 1 3 1 3 3 1 3 1 1 1 3 1 1

Windarti 1 1 0 5 0 5 1 1 1 1 1 1 1 1 0

Dian Indah P 1 3 1 5 3 3 3 3 3 1 1 3 5 3 1

Aindoni 1 3 1 5 1 5 3 1 3 5 1 5 3 1 3

Irvan Januar 3 3 3 5 3 3 3 5 5 5 3 1 1 1 1

Haidir 1 3 3 3 3 3 3 3 3 1 1 3 3 3 1

Hifzon Zawahiri 1 3 3 3 3 3 3 3 3 1 1 3 3 3 1

Syarifah 1 3 3 3 3 3 3 3 3 1 1 3 3 3 1

Yasih Kurniati 1 3 3 3 3 3 3 3 3 1 1 3 3 3 1

Maelin 1 3 3 3 3 3 3 3 3 1 1 3 3 3 1

Diah P. Suyanto 1 3 3 3 3 3 3 3 3 1 1 3 3 3 1

munipul hamid 1 1 1 3 1 3 5 5 3 3 1 3 3 3 3

Decis Malba 1 3 3 3 3 3 3 1 1 3 3 3 3 3 3

Vivin 0 1 1 1 0 3 1 1 3 3 1 1 1 1 1

Agus Hartono 1 3 1 3 1 3 3 3 3 5 3 3 3 3 3

Siti Muksidah 0 3 3 3 3 3 5 5 5 5 0 5 5 0 0

No Name 1 3 1 3 1 3 1 3 1 1 3 1 1 1 0

No Name 1 3 1 3 3 3 3 1 1 3 1 1 1 3 1

Ika Widiarti 0 3 0 0 0 3 1 5 5 1 5 1 1 0 1

No name 1 3 3 3 1 3 3 3 3 3 5 3 3 3 1

No name 1 3 3 3 1 3 3 3 3 3 5 3 3 3 1

Enceng S 1 3 1 1 1 3 1 1 0 1 5 5 5 5 5

Deddy 3 3 5 3 3 3 3 5 3 5 3 3 3 3 3

No name 1 1 1 3 3 3 3 3 3 3 3 3 3 3 1

Total 45 104 95 124 100 148 111 128 143 128 123 123 126 97 82

Average 0.88 2.04 1.86 2.43 1.96 2.90 2.18 2.51 2.80 2.51 2.41 2.41 2.47 1.90 1.61

Inputs

Staffing Communication and information Infrastructure



 

Appendix 3. Process effectiveness data compilation

 

Respondents Managemetn planInventoriesMaps Threat analsysAnnual workplanInternal organizationTransparent decisionCollaborationCommunity participationEffective communicationImpacts recorded

Gita Riani W 5 3 3 1 3 5 0 3 0 1 1

Ovie Farizal 1 1 1 1 1 5 1 1 1 3 5

Sapto Aji Prabowo 3 3 3 3 1 5 3 3 3 3 5

Ahtu Trihangga 5 3 3 1 1 5 1 3 1 1 3

0ur Hanifah 5 3 3 3 3 5 0 3 0 1 1

Melinda L Toruan 5 3 3 3 3 5 0 3 0 1 1

5ulita Anggraini 3 1 1 3 1 5 5 3 3 3 3

yoghi budiyanto 3 3 1 3 1 3 3 3 1 3 3

Rahmad Saleh 3 3 3 3 1 5 5 5 3 3 3

noor Trikono AF 5 3 3 3 3 5 3 3 1 3 1

yosia Ginting 5 3 3 3 3 5 3 3 3 3 5

yunita Aprilia 5 3 3 3 3 5 1 3 1 1 3

Slamet Iwarjo 5 3 3 3 3 5 3 3 3 3 3

koko yandesta 5 3 3 3 3 5 3 3 3 3 3

Agus yulianto 3 1 3 3 3 5 3 3 1 1 3

Ali Sadikin 1 3 5 1 3 3 3 5 3 3

Dewi Elferida Sinaga 3 5 3 3 3 5 5 5 3 5 3

A.R 5 3 3 3 3 5 3 3 3 3 3

Veriyaori. S. Abbas 3 5 3 3 5 3 3 3 3 3 3

M. Ibrahim and team 5 5 5 5 5 5 5 5 5 3 5

John Askar 5 5 5 5 5 5 5 5 3 3 5

Hendrayadi 1 3 1 1 1 3 1 1 1 1 1

Husni Suwarsa 3 1 1 1 1 1 1 1 1 1 1

Ferdinand Samjar Nanobi 0 0 0 0 0 0 0 0 0 0 0

Yusran 5 5 0 0 0 5 0 0 0 0 5

Sidangan 5 5 0 0 0 5 0 0 0 0 5

Hadinata Karyadi 3 1 1 3 3 5 5 5 3 3 1

Agris 5 3 3 3 3 3 3 3 1 3 3

Windarti 3 1 1 5 5 3 3 5 0 3 3

Dian Indah P 5 3 3 5 3 5 3 3 3 3 3

Aindoni 3 3 3 5 3 5 5 5 3 5 3

Irvan Januar 3 3 5 3 5 5 5 5 3 3 3

Haidir 5 5 1 5 1 5 3 1 1 1 1

Hifzon Zawahiri 5 5 1 5 1 5 3 1 1 1 1

Syarifah 5 5 1 5 1 5 3 1 1 1 1

Yasih Kurniati 5 5 1 5 1 5 3 1 1 1 1

Maelin 5 5 1 5 1 5 3 1 1 1 1

Diah P. Suyanto 5 5 1 5 1 5 3 1 1 1 1

munipul hamid 5 3 3 5 5 5 3 5 3 5 3

Decis Malba 3 3 3 3 3 5 3 3 3 3 3

Vivin 3 1 1 1 1 3 3 3 1 1 1

Agus Hartono 5 5 5 5 5 5 5 5 5 5 3

Siti Muksidah 3 3 3 3 3 3 3 3 3 3 3

No Name 5 3 3 3 3 5 3 3 1 3 1

No Name 3 3 3 3 5 3 3 5 3 5 3

Ika Widiarti 5 5 5 5 5 5 1 5 0 1 5

No name 3 1 1 3 3 5 5 3 1 3 1

No name 3 1 1 3 3 5 5 3 1 3 1

Enceng S 1 1 5 5 1 5 5 1 1 3 1

Deddy 5 3 1 3 1 3 3 5 3 3 5

No name 3 3 3 3 1 3 3 3 1 1 3

Total 196 158 119 164 124 224 147 150 93 120 132

Average 3.84 3.10 2.33 3.22 2.43 4.39 2.88 2.94 1.82 2.35 2.59

Decision making management Research monitoring and evaluation

Process

Management planning



 

Appendix 4. Outputs effectiveness data compilation 

 

Respondents Threat preventionSite restorationMildlife management Community outreach Visitor management Infrastructure development Planning and inventorriying Staff monitoring Training and development Research outputs

Gita Riani W 3 3 3 3 5 3 3 0 1

Ovie Farizal 3 3 3 1 3 3 3 3 3

Sapto Aji Prabowo 3 3 1 1 3 5 5 3 5

Ahtu Trihangga 1 3 3 3 3 3 1 0 5

0ur Hanifah 3 3 3 3 1 3 5 0 1

Melinda L Toruan 3 3 3 3 1 3 5 0 1

5ulita Anggraini 3 3 3 3 5 2 5 5 3

yoghi budiyanto 3 3 3 3 3 3 3 1 3

Rahmad Saleh 0 3 3 3 3 3 3 3 3

noor Trikono AF 3 3 3 1 3 3 3 3 1

yosia Ginting 3 5 3 3 5 3 3 3 3

yunita Aprilia 3 3 3 3 3 3 3 0 3

Slamet Iwarjo 3 3 3 3 3 3 3 3 3

koko yandesta 3 3 3 3 3 3 3 3 3

Agus yulianto 3 3 3 2 2 2 2 3 3

Ali Sadikin 3 3 3 3 3 3 5 5 5

Dewi Elferida Sinaga 3 3 3 3 3 3 1 3 3

A.R 3 3 3 3 3 3 3 3 3

Veriyaori. S. Abbas 3 3 3 3 3 3 3 3 3

M. Ibrahim and team 3 3 3 3 3 1 3 3 3

John Askar 3 3 3 3 3 3 3 3 3

Hendrayadi 3 3 3 3 3 1 3 1 1

Husni Suwarsa 3 3 3 3 3 3 3 3 3

Ferdinand Samjar Nanobi 3 3 3 3 3 3 0 0 0

Yusran 3 0 3 3 5 3 3 3 3

Sidangan 3 3 3 3 5 3 3 3 3

Hadinata Karyadi 3 1 3 3 3 3 3 3 3

Agris 3 3 3 3 1 1 3 3 1

Windarti 3 3 3 3 1 1 1 3 1

Dian Indah P 1 3 3 3 5 3 3 3 3

Aindoni 3 3 3 3 3 3 5 5 3

Irvan Januar 3 3 3 3 5 3 3 3 5

Haidir 3 3 3 3 3 3 3 3 3

Hifzon Zawahiri 3 3 3 3 3 3 3 3 3

Syarifah 3 3 3 3 3 3 3 3 3

Yasih Kurniati 3 3 3 3 3 3 3 3 3

Maelin 3 3 3 3 3 3 3 3 3

Diah P. Suyanto 3 3 3 3 3 3 3 3 3

munipul hamid 1 3 3 5 3 5 3 3 3

Decis Malba 3 3 3 3 3 3 3 3 3

Vivin 3 3 3 3 3 3 3 1 1

Agus Hartono 3 3 3 3 3 3 3 3 3

Siti Muksidah 2 2 2 2 2 2 2 2 2

No Name 2 3 3 2 3 3 2 2 2

No Name 3 3 3 3 3 3 3 3 3

Ika Widiarti 3 3 3 3 3 3 3 3 0

No name 3 3 3 3 3 5 3 3 3

No name 3 3 3 3 3 5 3 3 3

Enceng S 3 3 3 3 3 3 3 1 3

Deddy 3 3 3 3 0 3 3 3 3

No name 3 1 3 3 1 1 3 3 1

Total 142 147 150 146 152 148 153 131 135 144

Average 2.78 2.88 2.94 2.86 2.98 2.90 3.00 2.57 2.65 2.82

Outputs

Results



 

Appendix 5. Overall management efffectiveness data compilation  

 

RespondentsPlanning Input Process Output

Gita Riani W 2.20 2.05 2.33 2.70

Ovie Farizal 3.07 1.80 1.80 2.80

Sapto Aji Prabowo3.00 2.45 3.53 3.40

Ahtu Trihangga 2.20 2.35 2.27 2.50

0ur Hanifah 2.20 2.00 2.47 2.50

Melinda L Toruan2.20 2.00 2.47 2.50

5ulita Anggraini 2.87 2.20 2.60 3.50

yoghi budiyanto 3.53 1.95 2.33 2.80

Rahmad Saleh 3.13 2.90 3.00 2.70

noor Trikono AF 3.27 2.20 2.47 2.40

yosia Ginting 3.13 2.85 3.40 3.40

yunita Aprilia 2.33 2.30 2.60 2.70

Slamet Iwarjo 3.80 2.25 3.27 3.00

koko yandesta 3.80 2.65 3.27 3.00

Agus yulianto 2.87 1.60 2.73 2.60

Ali Sadikin 2.20 2.05 2.80 3.80

Dewi Elferida Sinaga3.53 2.60 3.67 2.80

A.R 3.67 2.70 3.27 3.00

Veriyaori. S. Abbas5.00 3.00 3.27 3.00

M. Ibrahim and team3.80 3.00 4.73 2.80

John Askar 4.20 3.10 4.73 3.00

Hendrayadi 3.33 0.85 1.67 2.20

Husni Suwarsa 2.27 1.30 1.13 3.00

Ferdinand Samjar Nanobi0.67 0.25 0.00 1.80

Yusran 3.60 1.55 2.67 2.90

Sidangan 3.53 1.60 2.67 3.20

Hadinata Karyadi 2.87 1.45 2.47 2.80

Agris 2.67 1.85 2.87 2.40

Windarti 2.80 1.65 2.53 2.00

Dian Indah P 3.27 2.70 3.53 3.00

Aindoni 3.80 2.70 3.80 3.40

Irvan Januar 3.80 3.10 3.80 3.60

Haidir 3.27 2.30 2.47 3.00

Hifzon Zawahiri 3.27 2.30 2.47 3.00

Syarifah 3.27 2.30 2.47 3.00

Yasih Kurniati 3.27 2.30 2.47 3.00

Maelin 3.27 2.30 2.47 3.00

Diah P. Suyanto 3.27 2.30 2.47 3.00

munipul hamid 3.93 2.80 3.80 3.20

Decis Malba 2.60 2.70 3.07 3.00

Vivin 3.87 1.30 1.53 2.60

Agus Hartono 3.93 2.80 4.33 3.00

Siti Muksidah 3.00 2.70 2.80 2.00

No Name 2.73 1.95 2.47 2.50

No Name 3.93 1.90 3.40 3.00

Ika Widiarti 2.67 1.80 3.73 2.60

No name 3.13 2.25 2.60 3.20

No name 3.13 2.25 2.60 3.20

Enceng S 2.67 2.65 2.20 2.60

Deddy 3.53 3.50 3.13 2.70

No name 2.87 2.60 2.07 2.00



 

Appendix 6. Pressures and threats data compilation  

 

 

 

 

 

 

 

Pressures and Threats Extent Impact PermanenceDegree Description Extent Impact PermanenceDegree Description Extent Impact Permanence

logging 2 4 4 32 2 3 2 12 3 3

conversion of land use 2 4 4 32 4 3 3 36 2 2

mining 1 4 4 16 2 4 4 32

grazing 1 1 1 1 0

dam building 0 0

hunting 3 4 4 48 2 3 2 12 2 4

NTFP collection 1 1 1 1 0 1 1

Tourism and recreation 0

Waste disposal 0 0

Semi natural processes 0 4 3 3 36

Cross boundary influences 0 0

invasive alien species 3 4 4 48 0

bleaching 0 0

reclamation 0 0

population increase 3 4 4 48 3 3 3 27 4 4

Road construction 2 3 3 18 2 3

illegal fishing 0 0

land encroachment 3 3 3 27 4 4 3 48 3 3

TNBBS TNGL TNKS



 

 

Appendix 7. Pressures and threats from 2004 Indonesian National Parks management effectiveness evaluation (WWF, 2004)
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Appendix 8. Planning effectiveness from 2004 Indonesian National Parks management effectiveness evaluation (WWF, 2004)
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Appendix 9. Inputs  from 2004 Indonesian National Parks management effectiveness evaluation (WWF, 

Input Taman Nasional Keseluruhan
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Appendix 10 .  Overall management effectivness from 2004 Indonesian National Parks management effectiveness evaluation (WWF, 

2004)
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Appendix 11. RAPPAM questionnaire (WWF, 2003) 
 
 

1. BACKGROUND INFORMATION 
a) Name of protected area: 
b) Date established: 
c) Size of protected area: 
d) Name of respondent: 
e) Date survey completed: 
f) Annual budget: 
g) Specific management objectives: 
h) Critical protected area (PA) activities: 
 

2. PRESSURE  AND THREAT 
Pressure: 
❍ Has ❍ Has not been a pressure in the last 5 years 
In the past 5 years this activity has: 
❍ Increased sharply 

❍ Increased slightly 

❍ Remained constant 

❍ Decreased slightly 

❍ Decreased sharply 
Extent 
❍ Throughout (>50%) 

❍ Widespread (15–50%) 

❍ Scattered (5–15%) 

❍ Localized (<5%) 
Impact 
❍ Severe 

❍ High 

❍ Moderate 

❍ Mild 
Permanence 
❍ Permanent (>100 years) 

❍ Long term (20–100 years) 

❍ Medium term (5–20 years) 

❍ Short term (<5 years) 
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Threat: 
 

❍ Will ❍ Will not be a threat in the next 5 years 
 
The probability of the threat occurring is: 
❍ Very high 

❍ High 

❍ Medium 

❍ Low 

❍ Very low 
 
 
The overall severity of this threat over the next 5 years is likely to be: 
Extent 
❍ Throughout (>50%) 

❍ Widespread (15–50%) 

❍ Scattered (5–15%) 

❍ Localized (<5%) 
Impact 

❍ Severe 

❍ High 

❍ Moderate 

❍ Mild 
Permanence 
❍ Permanent (>100 years) 

❍ Long term (20–100 years) 

❍ Medium term (5–20 years) 

❍ Short term (<5 years) 

 

3. BIOLOGICAL IMPORTANCE 
y m/y m/n n 
❍❍❍❍ a) The PA contains a relatively high number of rare, threatened, or endangered species. 

❍❍❍❍ b) The PA has relatively high levels of biodiversity. 

❍❍❍❍ c) The PA has a relatively high degree of endemism. 

❍❍❍❍ d) The PA provides a critical landscape function. 

❍❍❍❍ e) The PA contains the full range of plant and animal diversity. 

❍❍❍❍  f) The PA significantly contributes to the representativeness of the PA system. 

❍❍❍❍  g) The PA sustains minimum viable populations of key species. 

❍❍❍❍  h) The structural diversity of the PA is consistent with historic norms. 

❍❍❍❍  i) The PA includes ecosystems whose historic range has been greatly diminished. 
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❍❍❍❍  j) The PA maintains the full range of natural processes and disturbance regime. 
 

4. SOCIO CULTURAL IMPORTANCE 
 y m/y m/n n 
❍❍❍❍a) The PA is an important source of employment for local communities. 

❍❍❍❍b) Local communities depend upon the PA resources for their subsistence. 

❍❍❍❍c) The PA provides community development opportunities through sustainable 
resource use. 
❍❍❍❍d) The PA has religious or spiritual significance 

❍❍❍❍e) The PA has unusual features of aesthetic importance. 

❍❍❍❍f) The PA contains plant species of high social, cultural, or economic importance. 

❍❍❍❍g) The PA contains animal species of high social, cultural, or economic importance 

❍❍❍❍h) The PA has a high recreational value 

❍❍❍❍i) The PA contributes significant ecosystem services and benefits to communities 

❍❍❍❍j) The PA has a high educational and/or scientific value. 
 

5. VULNERABILITY 
y m/y m/n n 
❍❍❍❍a) Illegal activities within the PA are difficult to monitor. 

❍❍❍❍b) Law enforcement is low in the region. 

❍❍❍❍c) Bribery and corruption is common throughout the region. 

❍❍❍❍d) The area is experiencing civil unrest and/or political instability. 

❍❍❍❍e) Cultural practices, beliefs, and traditional uses conflict with the PA objectives. 

❍❍❍❍f) The market value of the PA resources is high. 

❍❍❍❍g) The area is easily accessible for illegal activities. 

❍❍❍❍h) There is a strong demand for vulnerable PA resources. 

❍❍❍❍i) The PA manager is under pressure to unduly exploit the PA resources. 

❍❍❍❍j) Recruitment and retention of employees is difficult 
 

6.  OBJECTIVES 
 
y m/y m/n n 
❍❍❍❍a) PA objectives provide for the protection and maintenance of biodiversity. 

❍❍❍❍b) Specific biodiversity-related objectives are clearly stated in the management plan. 

❍❍❍❍c) Management policies and plans are consistent with the PA objectives. 

❍❍❍❍d) PA employees and administrators understand the PA objectives and policies. 

❍❍❍❍e) Local communities support the overall objectives of the PA 
 

7.  LEGAL SECURITY 
y m/y m/n n 

❍❍❍❍a) The PA has long-term legally binding protection. 

❍❍❍❍b) There are no unsettled disputes regarding land tenure or use rights. 
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❍❍❍❍c) Boundary demarcation is adequate to meet the PA objectives. 

❍❍❍❍d) Staff and financial resources are adequate to conduct critical law enforcement 
activities. 
❍❍❍❍e) Conflicts with the local community are resolved fairly and effectively. 
 

8.  SITE DESIGN AND PLANNING 
 
y m/y m/n n 
❍❍❍❍a) The siting of the PA is consistent with the PA objectives. 

❍❍❍❍b) The layout and configuration of the PA optimizes the conservation of biodiversity. 

❍❍❍❍c) The PA zoning system is adequate to achieve the PA objectives. 

❍❍❍❍d) The land use in the surrounding area enables effective PA management. 

❍❍❍❍e) The PA is linked to another area of conserved or protected land 
 

9.  STAFFING 
 
y m/y m/n n 
❍❍❍❍a) The level of staffing is sufficient to effectively manage the area. 

❍❍❍❍b) Staff members have adequate skills to conduct critical management activities. 

❍❍❍❍c) Training and development opportunities are appropriate to the needs of the staff. 

❍❍❍❍d) Staff performance and progress on targets are periodically reviewed. 

❍❍❍❍e) Staff employment conditions are sufficient to retain high-quality staff. 
 

10. COMMUNICATION AND INFORMATION 
 
y m/y m/n n 
❍❍❍❍a) There are adequate means of communication between field and office staff. 

❍❍❍❍b) Existing ecological and socio-economic data are adequate for management planning. 

❍❍❍❍c) There are adequate means of collecting new data. 

❍❍❍❍d) There are adequate systems for processing and analysing data. 

❍❍❍❍e) There is effective communication with local communities. 
 
 

11. INFRASTRUCTURE 
 
y m/y m/n n 
❍❍❍❍a) Transportation infrastructure is adequate to perform critical management activities. 

❍❍❍❍b) Field equipment is adequate to perform critical management activities. 

❍❍❍❍c) Staff facilities are adequate to perform critical management activities. 

❍❍❍❍d) Maintenance and care of equipment is adequate to ensure long-term use 

❍❍❍❍e) Visitor facilities are appropriate to the level of visitor use. 
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12. FINANCES 

 
y m/y m/n n  
 
❍❍❍❍a) Funding in the past 5 years has been adequate to conduct critical management 
activities. 

❍❍❍❍b) Funding for the next 5 years is adequate to conduct critical management activities. 

❍❍❍❍c) Financial management practices enable efficient and effective PA management. 

❍❍❍❍d) The allocation of expenditures is appropriate to PA priorities and objectives. 

❍❍❍❍e) The long-term financial outlook for the PA is stable. 
 
 

13.  MANAGEMENT PLANNING 
 
y m/y m/n n 
❍❍❍❍a) There is a comprehensive, relatively recent written management plan. 

❍❍❍❍b) There is a comprehensive inventory of natural and cultural resources. 

❍❍❍❍c) There is an analysis of, and strategy for addressing, PA threats and pressures. 

❍❍❍❍d) A detailed work plan identifies specific targets for achieving management objectives. 

❍❍❍❍e) The results of research and monitoring are routinely incorporated into planning 
 
 

14. MANAGEMENT DECISION MAKING 
 
y m/y m/n n 
❍❍❍❍a) There is clear internal organization. 

❍❍❍❍b) Management decision making is transparent. 

❍❍❍❍c) PA staff regularly collaborate with partners, local communities, and other 
organizations. 
❍❍❍❍d) Local communities participate in decisions that affect them. 

❍❍❍❍e) There is effective communication between all levels of PA staff and administration. 
 
 

15. RESEARCH, EVALUATION, AND MONITORING 
 
y m/y m/n n 
❍❍❍❍a) The impact of legal and illegal uses of the PA are accurately monitored and recorded. 

❍❍❍❍b) Research on key ecological issues is consistent with the needs of the PA. 

❍❍❍❍c) Research on key social issues is consistent with the needs of the PA.  

❍❍❍❍d) PA staff members have regular access to recent scientific research and advice. 

❍❍❍❍e) Critical research and monitoring needs are identified and prioritized. 
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16.   OUTPUTS In the last 2 years, the following outputs have 
been consistent with the threats and pressures PA objectives, and annual workplan 
y m/y m/n n 
❍❍❍❍a) Threat prevention, detection and law enforcement. 

❍❍❍❍b) Site restoration and mitigation efforts. 

❍❍❍❍c) Wildlife or habitat management. 

❍❍❍❍d) Community outreach and education efforts. 

❍❍❍❍e) Visitor and tourist management. 

❍❍❍❍f) Infrastructure development. 

❍❍❍❍g) Management planning and inventorying. 

❍❍❍❍h) Staff monitoring, supervision, and evaluation 

❍❍❍❍i) Staff training and development. 

❍❍❍❍j) Research and monitoring outputs 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract in Korean 

수마트라 열대우림지역의 관리 효과성 평가 
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초록 

Gunung Leuser National Park (GNLP), Kerinci Seblat National Park (KSNP), 그리고 Bukit 

Barisan Selatan National Park (BBNSP)를 포함하고 있는 수마트라의 열대우림지역(The 

Tropical Rainforest Heritage of Sumatra, TRHS)은 매우 다양한 동식물의 서식처이며 

수마트라섬의 생물다양성과 종풍부를 유지하는 주요 지역으로 여겨진다(Indonesian Ministry 

of Forestry, 2003). 2004 년에 TRHS 는 수마트라섬의 생물다양성을 유지하는 역할을 인정받아 

세계유산지역으로 선정되었다. 그러나 2011 년 이래로 UNESCO 가 TRHS 를 List of World 

Heritage in Danger 에 추가함에 따라 TRHS 의 이러한 역할이 의문시되고 있다. 생물다양성 

유지의 성공은 잘 통제되고 관리된 보호지역과 관련되어있으므로(WWF, 2007) TRHS 에 시행된 

보전관리에 대한 평가가 필요하다. 본 연구의 목적은 List of World Heritage in Danger 에서 

TRHS 가 삭제될 수 있도록 하는 방안을 마련하는 기반으로써 TRHS 의 관리 수행을 분석하는데 

있다. 왜 TRHS 는 생물다양성을 보존하는 역할을 유지하는데 실패하는가? 그리고 List of World 

Heritage in Danger 에서 TRHS 가 삭제되도록 하기 위해 무엇을 우선시해야 하는가? 본 연구의 

두 가지 가설은 다음과 같다. 첫째, 관리사이클(management cycle)의 몇몇 구성요소들이 아직 

조건을 만족시키지 못하므로 TRHS 는 생물다양성을 보전하는 역할을 유지할 수 없다. 둘째, 

투입(input)이 관리를 위한 자원(resources)을 제공하기 때문에 List of World Heritage in 

Danger 에서 TRHS 가 삭제되도록 하기 위해서는 과정(process)보다 투입을 우선순위에 두는 

것이 필요하다. 

가설을 검증하기 위하여 52 명의 공원직원들을 대상으로 RAPPAM (The Rapid Assessment and 

Prioritization of Protected Area Management) 설문지를 이용한 관리 효과성 

평가(management effectiveness evaluation)를 수행하였다. 수집된 자료의 분석에는 압박과 

위협(pressures and threats), 그리고 관리 효과성 평가에 대한 RAPPAM 점수 체계를 

사용하였다. 또한, 점수를 분류하기 위하여 The Ministry of Natural Resources and 

Environment of Malaysia 의 분류(점수 3.0 이 효과적인 관리의 한계점으로 여겨짐)를 

사용하였다. 연구 결과, 인도네시아 국립공원의 압박과 위협 18 개 중 11 개가 이 지역에 

존재하는 것으로 나타났다. 사회와 경제, 그리고 인구증가 문제는 TRHS 에 존재하는 압박과 

위협의 주요 요인이며 이러한 경우에 있어서 다음의 부처간 협력이 필요하다: the Ministry of 

Forestry, the Ministry of Welfare, and the National Family Planning Board. 대체로 TRHS 의 
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공원들은 효과적으로 관리되어오지 않았다: TNBBS (2.81), TNGL (2.77), TNKS (2.69). 

계획(planning)부문은 효과적인 것으로 나타난 반면에 투입, 과정, 그리고 생산(output)부문은 

효과적이지 않았다. 이러한 이유로 첫 번째 가설이 채택된다. 투입이 과정보다 비교적 낮은 

점수를 받았으므로 과정보다 투입을 우선시하는 것이 필요하다. 따라서 두 번째 가설 또한 

채택된다. 

키워드: 수마트라의 열대우림지역, 관리 효과성 평가, 압박과 위협, 계획, 투입, 과정, 생산 
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