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1. Project description 
1.1 Location and size of study area 

 

PT Unggul Lestari (PT UL) is located in the Tumbang Boloi Village, Tumbang Sepayang Village, Sei Hanya Village, and 

Bukit Indah Village, Antang Kalang Sub District, Kotawaringin Timur District, Central Kalimantan Province. The 

Permitted Area (Izin Lokasi) was approved by the Kotawaringin Timur Regent Decree (Surat Keputusan Bupati 

Kotawaringin Timur) No 377.460.42 dated on 28 April 2005 (Size ± 14,500 ha). Plantation Business Permit (Izin 

Usaha Perkebunan/IUP) was approved by Kotawaringin Timur Regent Decree No. 188.45/297/Huk-Ek.SDA/2014; 

the total area based on IUP is 14,445 ha. Land Use Title (HGU) issued by head of National Land Bureau (BPN) 

Kotawaringin Timur District No. 42 dated on 3 October 2007 (size 14,445 ha). 

 

 

Figure 1. The Location of PT UL in the map of Indonesia. 
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Figure 2. The location of PT UL in the map of Central Kalimantan Province 
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1.2 Overview of proposed plantation development 

 

The permits that have been obtained by the company are inclusive of Permitted Area (Izin Lokasi), Social 

Environment Impact Assessment (DPPL), Plantation Business Permit (Izin Usaha Perkebunan) and Land Use Permit 

(HGU). The followings are the list of the licenses and recommendations: 

 
Table 1. Types of permits and recommendations PT UL 

 

No Licenses and 
recommendations 

Issued by Number and date Note 

1 Deed of Establishment Eddy Simin, SH 
No. 48 
dated on 29 October 2004 

 

2 
Adjustment Article of 
Association 

Eddy Simin, SH 
No. 115 
dated on 27 September 2010 

 

3 Taxpayer Notification Number Tax Serve Office 01.880.411.2.123.000 
Registered 
26-07-2005 

4 Permitted Area (Izin Lokasi) 
Regent of Kotawaringin Timur 
(Bupati Kotawaringin Timur) 

No. 377.460.42 
dated on 28 April 2005 

± 14,500 ha 

5 
Social Environmental Impact 
Assessment 

Regent of Kotawaringin Timur 
(Bupati Kotawaringin Timur) 

No. 160 year 2010 dated 23 
April 2010 

 

6 
Plantations Business 
Permitted (IUP) 

Regent of Kotawaringin Timur 
(Bupati Kotawaringin Timur) 

188.45/297/Huk-Ek.SDA/2014 ± 14,445 ha 

7 Land Use Title (HGU) 
Head of National Land Bureau 
Kotawaringin Timur District 

No. 42 
dated on 3 October 2007 

± 14,445 ha 

 

PT UL is part of Musim Mas Group which has committed to production of sustainable palm oil following the RSPO 

Sustainability management system. PT UL has conducted the Social Environment Impact Assessment (DPPL), High 

Conservation Value (HCV) and Social Impact Assessment (SIA). The DPPL assessment activity was conducted in 

September 2009 by CV Mitra Karya Prima Konsultan. A Rapid HCV assessment in PT UL was conducted in June-July 

2007 using HCV Toolkit 2003. In addition, land cover and planting assessment was conducted in June-July 2007 

using satellite data, field assessment and verification with the FPIC document for land use right compensation. A 

more details survey and comprehensive HCV Assessment and a detail social impact assessment were conducted by 

Aksenta in March-April 2009. PT UL was RSPO certified on 04th September 2012.  

 

Based on HCV assessment, land cover assessments and land use change analysis there was no primary forest and 

peat swamp forest in the HGU of PT UL. Almost the entire land consisted of previously cultivated, shrub land and 

open land areas. Based on the Report of Semi Detail Soil Survey and Palm Oil Suitability Assessment of PT UL it is 

concluded that no peat soil in PT UL. The results of HCV assessments showed four conservation values (or HCV) are 

present in PT UL concession, namely HCV 1, HCV 4, HCV 5, and HCV 6. The important element of HCV 1 is the 

existing of Agile Gibbon (Hylobates agilis) populations as well as other wildlife species that falls under HCV 1 

category, such as Malayan Sun Bears (Helarctos malayanus) and indications of Orangutan (Pongo pygmaeus) 

corridors. HCV 4 area relates to erosion, springs, and river banks. HCV 5 is identified based on utilization of land by 

the community which usually marked by plantations and houses. HCV 6 is identified by places designated as sacred 

by the community which are found scattered within the concession. 
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The results of the Social Impact Assessments (SIA) indicated that in general, the company’s presence and operation 

have positive social force towards local community’s social sustainability. Its presence and operations in villages 

within the assessment’s scope contribute significant impacts to the local communities’ social change and 

sustainability. PT UL’s presence and operations in general contribute positive social impact to economic condition 

and regional development such as: land acquisitions for plantation area have been well executed. The direct 

impacts are local manpower absorption and new business opportunities. The potential negative social impact is 

related to the company’s operations such as, the rivers which are used by the village communities may be polluted 

by the company’s activities. Causes which may have impact on the social relation between the company and the 

local communities will have to be attended adequately and the consistency in safeguarding and maintaining 

relation with the communities.  

 

The RSPO New Planting Procedure (NPP) Notification for the balance of unplanted areas was posted in April 2015 

and was completed in June 2015. The land use change was updated and greenhouse gases emission (GHG) analysis 

was carried out using RSPO Carbon Assessment Tool for New Oil Palm Planting dated December 2014. Musim Mas 

Group launched its Sustainability Policy in Dec 2014. Following that, a Carbon Stock Assessment (CSA) for their 

balance unplanted areas was carried out by a third-party assessor, Aksenta in May 2015. The result of the 

assessment shows that the land cover of the balance unplanted areas consists of Scrub, Cultivated land and Open 

land.  

 

Musim Mas Group became a member of the Palm Oil Innovation Group (POIG) in November 2015. Adhering to the 

requirement of POIG Verification done in 2017, Musim Mas Group has started to align the current CSA assessment 

with regards to conducting field verification, participative mapping and patch analysis following the HCSA toolkit. 

The PT UL HCS Summary Report is presented herewith. 

 
 

1.3 Description of surrounding landscape 

 

Kalimantan is the third largest island in the world. The Indonesian part of Kalimantan covers 73% of Kalimantan 

landmass. There are five provinces in Kalimantan those are, West Kalimantan, Central Kalimantan, South 

Kalimantan, East Kalimantan and North Kalimantan, with the total area of approximately 539,460 km2. This area 

represents 28% of the total land area of Indonesia. The island has several types of tropical habitats and becomes 

rich in biodiversity. As an illustration, Borneo has 225 species of Mammalia, 639 species of Birds (which 37 of them 

are endemic), 166 species of Snakes, 394 species of freshwater fish (which 149 of them are endemic) and many 

other fauna species (Aksenta, 2009). 

 

The forests cover in Kalimantan Island has decreased drastically. As an illustration, in 1968 the forest cover reached 

70% of the total land area in Kalimantan. In 1990 the number of forests declined by 63% and in 2008 it is estimated 

that only 35% of forest cover remain. The peat swamp forest is quite large in Kalimantan (44,130 km2), but less than 

0.5% of the habitat is in conservation areas. From the total of Heath Forest area in Kalimantan (80,760 km2) only 

1.4% are in conservation areas (Aksenta, 2009). 

 

The concession of PT UL is situated in the Mentaya Watershed as defined by the Minister of Environment and 

Forestry of Indonesia. The forest cover which is assessed based on the Hansen (2015) forest cover data set shows 
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that the Mentaya Watershed has forest cover less than 30%, based on this we can conclude that PT UL is situated in 

low forest cover landscape. 

 

The lowland areas of Central Kalimantan are predominantly by Dipterocarp forest, Peat Swamp Forest and Heath 

Forest. The largest part of the Dipterocarp forest has been logged, as these trees produce the most important 

timber trade in Southeast Asia or burned in 1997-1998. In Central Kalimantan there are four National Parks, namely 

Bukit Baka-Bukit Raya, Barito Ulu, Tanjung Puting and Sebangau National Park. With the decreased forest cover, the 

populations of plant and wildlife species also decreased dramatically. 

 

Bukit Baka-Bukit Raya National Park is the nearest National Park to PT UL, with the distance about 67 Km to the 

North of PT UL. Considering the distance, it is unlikely that the area could be a refuge for animals that reside in and 

around the concession of PT UL because there are no natural corridors that connect both places. Beside there are 

no natural corridors, there are some space barrier that can hinder the movement of the animal such as big river, 

roads, oil palm plantation, cultivated land and human settlement. PT UL is also situated in the low biodiversity 

values area (Prihatna, 2009), outside the Important Bird Area (BirdLife International, 2015), not part of Heart of 

Borneo area and not a Ramsar area (Aksenta, 2009). 

 

There are at least six endangered mammal species that listed on IUCN Red list that potentially present in and 

around the concession of PT UL, those species are Orangutan (Pongo pygmaeus), Bornean white-bearded Gibbon 

(Hylobates albibarbis), Proboscis Monkey (Nasalis larvatus), Otter Civet (Cynogale bennettii), Sunda Pangolin 

(Manis javanica) and Bornean Bay Cat (Pardofelis badia). 

 

The highest concentration of Orangutan is located in Tanjung Puting National Park area (±2.5 individual/km2) and 

Sebangau National Park (1.5-2.5 individual/km2) (Singleton, 2004; IUCN, 2014). These National Parks are ± 140 km 

away. The results of monitoring by PT UL since 2010 did not indicate the presence of Orangutans in and around PT 

UL concessions. The distribution of the two other primates namely Bornean white-bearded Gibbon and Proboscis 

Monkey are not well defined. This is because the distribution map of both species that was issued by IUCN in 2014 

also show their existence in areas that are impossible for them to live in such as human settlement, cultivated land 

and oil palm plantation. As for Sun Bear, the distribution map from IUCN, 2015 is more detailed and qualitatively 

has shown the concentration of Sun Bear population. Based on that map, PT UL is not located in the distribution 

area of Sun Bear. 

 

The endangered reptile species in PT UL are from the Testudines families (turtles). The groups of aquatic reptile 

species have a greater chance of survival than terrestrial species. Sothern River Terrapin (Batagur affinis), Asiatic 

Softshell Turtle (Amyda cartilaginea) and Amboina Box Turtle (Cuora amboinensis) are the species that might be 

present in the location of PT UL. 

 

There are 8,714 inhabitants in villages around PT Unggul Lestari with 2,131 households (with an average of 4 

people per family). Tumbang Sepayang Village has the fewest inhabitants of “only” 663 people (158 households), 

while Tumbang Kalang Village has the highest number of inhabitants with 2,283 people (564 households). The 

proportion of men and women are relatively equal of 51%: 49%. 
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The population density is relatively low, with only 0.13 inhabitants/Ha. This indicates that there are still large areas 

for the villagers to cultivate. However, in reality, most of the village lands overlap with surrounding state forests 

and oil palm plantations. In other words, the community’s cultivated lands are much smaller than what is recorded 

administratively in the statistical data. 

 
Table 2. Demographic condition around PT UL 

 

No Village 
Villagers (Inhabitants) 

Households 
Ethnic group (%) 

Women Men Total Dayak Non-Dayak 

1 Tumbang Manya 419 441 860 212 95 5 

2 Tumbang Kalang 1,103 1,180 2,283 564   

3 Sungai Hanya 457 495 952 244   

4 Tumbang Sepayang 308 355 663 158 92 8 

5 Tumbang Boloi 374 439 813 197 99 1 

6 Bukit Indah & Tribuana 786 895 1,681 401 10 90 

7 Batu Agung 634 828 1,462 355 40 60 

Total 4,081 4,633 8,714 2,131  
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1.4 Map of the site within the region 

 
 

Figure 3. Location of PT UL in the Mentaya Watershed 
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Figure 4. Map of PT UL and the surrounding companies 

 
 

1.5 Relevant data sets available 

The relevant data set available are: 

 

a. Landsat 8 OLI/TIRS Satellite Image path row 119/61, acquisition date 30th January 2015. 

b. Sentinel image, 17 August 2018  

c. Points of field survey. 

d. Forest inventory record. 

e. Map produced from participatory mapping. 

f. Final HCS land cover. 
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1.6 List of any reports/assessments used in the HCS assessment  

 

The HCS Assessment is a series of processes in which combining a number of data and information that are related 

to each other. The information used as secondary information in the HCS assessment process comes from: 

 

a. Social and Environmental Impact Assessment report (DPPL) PT UL. 

b. High Conservation Value (HCV) assessment report PT UL.  

c. Social Impact Assessment (SIA) report PT UL. 

d. Participatory Mapping PT UL. 

e. Carbon Stock Assessment report PT UL. 
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2. HCS assessment team and timeline 
2.1 Names and qualifications 

 

The HCS assessment was conducted by PT Gagas Dinamiga Aksenta or known as Aksenta, with Pak Anwar Muzakkir 

as its team leader. The team members were consisting of three people that has expertise in remote sensing, carbon 

measurement and biodiversity. Aksenta was not a HCSA Registered Practitioner Organization at the time of 

assessment as this registration did not exist (see below). However, at the time this report is written, PT Aksenta is 

already listed as a Registered Practitioner Organization. 

 

The high carbon stock assessment in PT UL was conducted before the HCSA toolkit and other HCSA secretariat 

requirements were determined. The HCSA procedure that was first introduced in December 2015 required that the 

HSC assessment team be led by HCSA Registered Practitioner from Registered Practitioner Organization and at least 

two people from the HCS team are Registered Practitioner. This condition cannot be fulfilled because there was no 

such scheme yet when Aksenta was appointed to conduct the CSA in May 2015. Nevertheless, all the team 

members have the required skill and experience in Carbon Stock Assessment. The education background, 

experience and role of each team member are as follow: 

 
a. Anwar Muzakkir 

 

Anwar is a Bachelor of Biology at Department of Biology, Faculty of Mathematics and 

Natural Sciences (F-MIPA) - Padjadjaran University of Bandung. Graduated in 1993 and 

started his career in the field of flora expertise. As an expert staff of Biology at an 

Environmental Consultant, Engineering and National Management. Study, management, 

and environmental monitoring on PLTP, PLTU, and PLTGU throughout Indonesia. From 

1999 to mid-2003 joining BCP-JICA on Environment, Ecotourism and Conservation 

programs of endangered species. Joined PILI Green Network as Publication Manager from 

2003 to 2007. In this study was responsible as team leader. 

 

b. Ryan Karida Pratama 

Ryan is a GIS Expert and Remote Sensing. He is a bachelor of Geophysics and Meteorology 

of Bogor Agricultural University. He is experienced in land cover change studies and 

identification of physical properties of land using remote sensing technology. Started his 

career with a study of land wetting indexes in forested areas on peat soils and mineral 

soils using satellite imagery data. In this activity, he is responsible in the management of 

spatial data and remote sensing. 
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c. Yudha Utama 

Yudha is a Bachelor of Forestry from Bogor Agricultural University. Graduated in 2013 

with expertise in Forest Carbon Deposition and Modeling. Currently (2015) completing his 

Master's Degree Program, at Bogor Agricultural University studying Management. Since 

college until now, he active in field activities as field surveyor and now incorporated as 

Associate of PT Gagas Dinamiga Aksenta in the field of Carbon Stock Assessment. In this 

assessment his role is as a carbon analyst. 

 

 
 

 

d. Reza Ahda 

Reza is a forestry expert with focus in the ecology and biodiversity of forest plants. 

During his studies at Dept. Forest Management - Bogor Agricultural University (2011) 

until now (2017) he is active in Rimbawan Pecinta Alam organization that focusing on 

tropical forest conservation. His role in this assessment is as a forest 

biodiversity/biologist. 

 

 

 

2.2 Time period for major steps in the study 

 

This high carbon stock assessment report is a culmination of a series of activities. The series of processes are as 

follows: 

 

a. HCV Assessment PT UL by PT Gagas Dinamiga Aksenta: March-April 2009. 

b. Social Impact Assessment PT UL by PT Gagas Dinamiga Aksenta: March-April 2009. 

c. Carbon Stock Assessment PT UL by PT Gagas Dinamiga Aksenta: May-June 2015. 

d. Verification and Participatory Mapping conducted by PT UL Team on December 2017 – March 2018. 

e. Patch Analysis conducted by PT UL Team on March 2018. 
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3. Community engagement/ FPIC  
3.1 Summary of community engagement, FPIC, participatory mapping  

 

FPIC Process 

 

Based on the requirement of the Free Prior and Informed Consent (FPIC), the land acquisition process involves local 

communities from the very beginning of the palm oil plantation development plan. This is important to ensure that 

the local community understands the purpose and impacts to them, whether positive or negative, before giving 

consent to the land acquisition. The FPIC processes that have been carried out by PT UL are: 

 

1. Preliminary key stakeholder engagement 

 

As a preliminary engagement the management of PT UL has carried out formal and informal engagement to key 

stakeholders such as head of villages, traditional leaders and any public figures. Formal engagement was 

carried out by inviting the stakeholder into a stakeholder meeting, whereas informal engagement is more to 

open discussion when the general affair team meets with the related stakeholder. The objectives of this 

activities were to get an idea about the social condition of the local communities, about the perception of the 

local communities to PT UL and identify any improvement need to be made before PT UL start their activities. 

 

2. Land right compensation 

 

Communication with the local communities in terms of consultation and engagement is of paramount 

importance to maintain cordial relationship with the communities, PT UL has a company procedure on 

stakeholder consultation with local communities and the local authorities. The management is guided by the 

procedure based on the principles of Free, Prior and Informed Consent (FPIC) and part of this includes 

procedure for land right compensation. The areas that are still operated by local communities within the 

concession will not be converted to oil palm plantation unless there is consent to release their land by the land 

owners. There is easy access to the areas occupied by these land owners. PT UL also implements CSR programs 

and extends socialization and training programs to the land owners. 

 

3. Company’s Procedures 

 

PT UL has in place SOP based on the principle of FPIC to guide the management in engaging with land owners 

and involved them in a consultative process to address land acquisition were understood and accepted. The 

summary of FPIC steps are: a) Discuss with the communities the process followed and the status of the land to 

create information flow and understanding (Ensure legality requirement are met and all permits are obtained); 

b) To create understanding and engagement process a SEIA is completed; c) Socialization and communication 

with communities and other stakeholders; d) Identification of land ownership and mapping; e) Discuss and 

explain process to local communities (land owners) and come to an agreement; f) When consent is given the 

process of ganti-rugi (land use right and vegetation compensation) process is carried on; g) If the local 

communities (land owners) object the company must respect the decision; h) Land clearing will be carried out 

after the ganti-rugi process is completed and i) Implementation and monitoring of FPIC and documentation.   
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4. High Conservation Value, Social Impact Assessment and Carbon Stock Assessment 

 

PT UL has conducted HCV assessment in March - April 2009. The study was conducted in the concession of PT 

UL and its surrounding villages. The assessment was conducted by an independent consultant, who accredited 

by RSPO (RSPO Approved HCV Assessor) namely PT Gagas Dinamiga Aksenta (Aksenta). Toolkit for Identification 

of High Conservation Value Areas, 2008 was used in this assessment. Beside the HCV assessment, PT Gagas 

Dinamiga Aksenta (Aksenta) was also conducted a Social Impact Assessment in the same time (March - April 

2009). The social impact assessment team was consisting of assessors who have a competence in social impact 

assessment. This assessment was also cover the entire concession of PT UL and its surrounding villages. In May 

2015, PT UL conducted a carbon stock assessment. The assessment was also conducted by PT Gagas Dinamiga 

Aksenta (Aksenta). The purpose of the assessment was to measure the potential carbon stock in the 

undeveloped area of PT UL and map its distribution. 

 

5. Environmental and Social Impact Assessment 

 

The development of PT UL palm oil plantation is realized to have an impact to the physical, chemical, biological, 

social, economic, cultural and public health of local communities around the concession of PT UL, both positive 

and negative impacts. To know the possible impacts of the development of PT UL plantations, a social and 

Environmental and Social Impact Assessment or better known as DPPL (AMDAL equivalent) was conducted for 

PT UL. The DPPL assessment activity was conducted in September 2009 by CV Mitra Karya Prima Konsultan. 

Preparations of Environmental Impact Assessment (ANDAL) of PT UL plantation activities are based on the 

Regulation of State Minister of Environment Number 08 Year 2006 About Guideline of Preparation of 

Environmental Impact Analysis and other related regulations. The detailed information of environmental and 

social impact assessment is discussed in chapter 5. 

 

6. Stakeholder Consultation 

 

Based on all the engagement that has been conducted by PT UL, in general the local communities around the 

concession of PT UL support the operation of PT UL, several concerns that were stated are as follow: 

 

1. The information provided by PT UL during the socialization was still perceived as insufficient by several local 

communities.  

2. The socialization was often in form of presentation from the company, therefore the communication tends 

to be one way where the company provides information and the community listens.  

3. The socialization is too short. The local communities need more time to return to their villages to share the 

information collected during the socialization sessions, digest and comprehend the new information and 

knowledge, discuss them, collect aspirations, and agree upon the points relevant to the community’s lives. 

4. The members of the villages present are often “only” representing their communities (villages). They do not 

have the mandate to provide aspirations and agree upon a decision which binds the entire village. 

 

Based on the result of the FPIC process, the concern of the local communities more focused on the 

communication aspect. The initial socializations were definitely not enough to cover all enquiries from the local 

communities. To overcome this, PT UL has conducted regular stakeholder consultation (SHC) to capture all 
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enquiries from the local communities. In the regular SHC PT UL allows all the participants to ask questions, 

provide feedback or share their experience. The local community can also write their question if they feel 

embarrassed to speak, they can also come to the office to meet the management of PT UL. Beside the formal 

SHC, PT UL also have complained and grievance procedure that can be accessed by anyone. PT UL also has 

General Affair teams on the field who can help the local communities to pass their enquiries to the management 

of PT UL. All the concerns and feedbacks are collected and used to develop the social management plan of PT 

UL. 

 

In general, communication and relations with the community villages have been well established, the presence 

of the company is accepted by the community and has a positive impact on the development of the surrounding 

community such as employment, economic development, CSR programs and village garden development 

program (Kebun Kas Desa).  Related on the conservation areas (HCV & HCS), In stakeholder consultations were 

conducted in April 2018, it was seen that generally the communities support for PT UL in the management and 

development of sustainable oil palm plantations carried out as well as forest protection / conservation (HCS / 

HCV) programs that would be carried out. 

 

The process of determination of land use/access for communities is carried out in consultative way through focus 

group discussion, interview, stakeholder consultation, socialization and agreement with local communities. The 

local communities were also made aware that they can choose to say no to development of oil palm and they also 

free to choose their representative. Besides, PT UL also has procedure for land compensation and complains & 

grievances etc. that always been socialized to the stakeholders.  

 

Participatory Mapping  

 

In November 2017, PT UL conducted a participatory mapping activity at landscape level with local community from 

the surrounding villages. The activity was carried out collaboratively at Village (Desa) level by team that was formed 

by the local community themselves. Participatory mapping is defined as a process of making a map by the 

community aimed at describing the relationship of land and/or other resources with the community to reinforce 

respecting, protecting and realizing local people's rights to FPIC. The right to FPIC is seen as one of the most 

important principles in international human rights law to protect indigenous peoples and local communities.  

 

In its implementation, participatory mapping provides not only important benefits in the description of land 

relations and/or other resources with related communities, but also can help prevent and mitigate potential land 

disputes related to community ownership and utilization of land. From the activity there has been obtained several 

data, such as land use maps, village boundary maps and land ownership information. The land use and village 

boundary map are presented in Figure 5 and 6. 

 

Participatory mapping stage includes internal planning and coordination, communication and socialization of HCS 

concept to the local community, assembling participatory mapping team, participatory mapping training for unit 

team, data collection and processing, map drafting, community verification and validation, final map making, public 

consultation to present the result of the activity as well as obtain feedback and after the process is completed the 

activity is reported into one participatory mapping report. The goals of this activity is to identify community land 

that currently use or plan to use for long term agriculture and as such are important for community garden; 
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Identification village boundary maps and of settlement; identification of landownership and also verification of land 

cover and land use map. The results are as follow: 

 

1. Land use and land use planning 

 

The result of land use identification shows that in general the original forests within and around the concession 

of PT UL have been virtually cleared into cultivated land, the entire area has been opened or once occupied by 

local community. The forested area near PT UL can only found in the hilly areas in the West and Northwest 

part, outside the concession of PT UL.  

 

Crop planted included rice which harvested once in a year, rice fields usually found in low land area, fruits 

including cempedak, durian, rubber and rattan. The community plantations were also planted with mature and 

productive rubber (10-12 year trees) ready to tap and maintained. The rubber plantation is usually mixed with 

other forest and fruit trees. Some of these mix gardens were also found inside the concession of PT UL. Lands 

planted with rattan are left to grow on their own for 5 – 6 years before harvest. The local community still have 

plans to develop garden, community oil palm plantation (kebun kas desa) and cattle ranching in their respective 

village. The detailed map for each village has been uploaded to SharePoint. 

 

 
 

Figure 5. Participatory land use map of P UL and its surrounding landscape 
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2. Village boundary maps 

 

 
 

Figure 6. Village boundary map 
 

The participatory mapping activity in PT UL involves eight villages surrounding the concession of PT UL (Figure 

6). Those eight villages were Batu Agung Village that also known as SP1, Tribuana Village that also known as 

SP2, Bukit Indah Village that also known as SP3, Tumbang Boloi Village, Tumbang Sepayang Village, Tumbang 

Manya Village, Sungai Hanya Village and Tumbang Kalang Village.  

 

In the participatory mapping activity, the participatory mapping team of PT UL and participatory mapping of the 

eight villages conduct field visit to determine the indicative boundary of each village. Participatory mapping 

team of PT UL and village team were walking together and locate several points as the village edges. All points 

that were taken during the field visit then connected one to another to form indicative village boundary. The 

role of the company in this activity is as a facilitator to assist the villages to determine their own village 

boundaries. This indicative boundary map can later be used by the government as consideration to set the 

definitive boundary for each village. The map of indicative village boundary is presented in Figure 6 above. 

 

The result of the participatory mapping shows that the largest village is Tumbang Kalang Village with an area of 

32,220.54 ha and the smallest is Tribuana Village with an area of 1,244.78 ha. If we look only inside the 
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concession of PT UL, the largest village overlaps the concession of PT UL is Tumbang Sepayang Village with an 

area of 8,398.60 ha. Even though Tumbang Kalang Village is the largest village, but the area overlaps the 

concession of PT UL is only 2,132.99 ha. The village that did not overlapping with the concession of PT UL is 

Tribuana Village. Some village are still overlapping with each other and there is no agreed boundary for those 

overlapping villages. The government plays a role to mediate in event of any conflict of village boundaries. 

 
Table 3. Indicative size of each village 

 

No Village Total indicative area 
 (Ha) 

Overlapping PT UL 
 (Ha) 

1 Batu Agung (SP1) 3,941.39 132.06 

2 Tribuana (SP2) 1,244.78 0.00 

3 Bukit Indah (SP3) 6,861.19 3,789.51 

4 Tumbang Boloi 9,363.37 4,046.75 

5 Tumbang Sepayang 17,774.71 8,398.60 

6 Tumbang Manya 16,451.33 800.93 

7 Sungai Hanya 13,125.46 1,372.35 

8 Tumbang Kalang 32,220.54 2,132.99 

Total 100,982.77 20,673.19* 

*there are overlapping between villages 

 
 
3. Land ownership information 

 

The villages around the concession of PT UL are categorized as two types, “indigenous” and “trans-migrant” 

villages. Five of the eight villages around PT UL are “indigenous villages” which have been established for years 

or created as resulted from expansions of older villages. Three other villages namely, Bukit Indah, Tribuana and 

Batu Agung Villages, are “trans-migrant villages”, formed in the middle of the 1980s. The majority of the 

inhabitants of the three villages are from Java; most are Javanese, Madurese, and few Sundanese. The land 

tenure of the “indigenous village” was come from land occupation that was inherited from generation to 

generation and for the “trans-migrant village” was given by the government. 

 

Land tenure studies have been undertaken by the management of PT UL during the FPIC and land acquisition 

process in 2007 until 2008 and continued at the time of operation. In December 2017, PT UL was also 

conducted a participatory mapping activities. From the data collected, there were about 291 people who still 

operated in the concession of PT UL. Generally, the community has more than one plot of land with an average 

ownership of between 2 to 10 ha. Most people use their land to plant rubber and fruit crops. For all the planted 

areas, the land compensation has been done. This involved a process of identifying the correct owner, mapping 

their lands and obtaining an SKT (land title) before the payment was made. Currently, most of the unplanted 

areas have had the ownership mapped out. These areas will not be converted or developed unless the land 

owner willing to sell their land. 
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The indicative presence of local community garden were assessed from the SIA and HCV Assessments. The local 

community garden usually considerd as the area that needed to provide basic needs for local communities, or 

as source of income to fulfil the basic needs (HCV 5). Basic needs of the local community such as rice, 

vegetables, fruits, fish and meat are met from cultivation or taken from the forest and river, besides they can 

also purchase it from local stores around the village. The other needs such as cooking oil, wheat flour, salt, 

sugar, tea, coffee etc. are also available from the local stores. The basic commodities are available either from 

the cultivation, natural or from the local stores. The availability is also relatively stable in terms of price, supply 

and stock. Access and prices of the basic needs with decent quality for consumption is relatively affordable by 

the local communities. 

 

Considering the availability of alternative sources for basic needs and source of income for the local 

communities and the availability, stability, affordability and quality of the basic commodities it can be 

concluded that the food security of the local communities is good and the community is able to meet their 

needs for food. 

 

The income of the local communities around the concession of PT UL is still very dependent on commodities, 

especially rubber, so it may pose risk to the income of the local communities. The other sectors such as 

agriculture, animal husbandry, fisheries, handicraft, transportation, oil palm etc. are still not well developed 

yet. The decreasing area for shifting cultivation, the ban on land burning by government, the price of rubber 

commodity that relatively unstable, low availability of employment and others can also affect the income of the 

local community and will affect the stability of the local economy. The participatory mapping identifies areas 

that important for food security. The activity also shows that food crops are commonly found around the 

settlement areas or planted on the yard of the house. Even though the activity does not calculate the minimum 

area for community garden but those areas have been identified in this participative mapping. This information 

will be taken into account in the development of PT UL's social management plan. 

 
 

3.2 Summary of Social Impact Assessment  

 

Assessment Methods (data sources, collection, dates, program, and visited places) 

 

PT UL social impact assessment (SIA) was conducted on 26 March to 2 April 2009. The team consisted of 3 persons: 

(1) Dwi R. Muhtaman – Team leader, social auditor, certification; (2) Agus E. Munoraharjo – Socio-cultural and (3) 

Sujatnika – Employment issues, social relations, process facilitation. The activities were conducted in the PT UL 

concession and around the concession, including the villages adjacent to the concession, such as Bukit Indah, 

Tumbang Manya, Tumbang Kalang, Sei Hanya, Sungai Sepayang, Tumbang Boloi and Batu Agung Village, which 

although it does not directly border the concession, Batu Agung was an important village because many PT UL 

employees come from this village. The methods used to collect data and information were as follows: 

 

a. Document review; conducted for documents available with the company and other documents obtained 

from other important stakeholders. 

b. Observation; conducted for condition, utilization, and management of land and natural resources, and the 

community livelihoods. 
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c. Semi-structured interviews; conducted for plantation management, staffs, employees, formal and informal 

leaders, and members of the community. 

d. FGD (Focus Group Discussion); community FGD was conducted in Sei Hanya and Tumbang Sepayang 

Villages. Another FGD was conducted with employee and staff representatives. 

e. Workshop; Inter-village workshop (attended by representatives from 5 villages) was held in Sei Hanya 

Village. 

 

The data and information collected were then analyzed. The methods used for the analysis include: 

 

a. Stakeholder analysis. In the context of PT UL, stakeholders are defined as parties who will be impacted, 

whether directly or indirectly from the establishment and operations of PT UL. For further analysis, focus 

was placed on key stakeholders who receive the greatest impact, whether in intensity or magnitude. This 

analysis included: 1) identification of key stakeholders and their relations with the existence of PT UL; 2) 

identification of each stakeholder’s position, orientation, interest, and concerns; and 3) mapping of the 

relationship tendencies of each stakeholder with PT UL and among stakeholders. 

b. 4Rs Framework. Responsibilities, Rights, Revenues, Relationships. To better understand the position, 

orientation, interests, and concerns of each key stakeholder, analysis was conducted for stakeholders’ 

roles, including: responsibilities, rights, and (expected) benefits received by the relevant stakeholders, and 

relationships with other stakeholders (IIED, 1998). 

c. Cause-effect analysis. Mapping the relationships between causing factors and effect indications. This map 

illustrates the implications or consequences from a choice of action (may be activities, attitudes, behaviors) 

whether direct or indirect toward the community (including company employees). Indications of the effects 

(implications/consequences) focused on points related with the five key elements of the community’ lives. 

 

To predict current and future impacts, analysis was conducted based on two main criteria: cause and effect and its 

significance. 

 
First, cause and effect include the observation of an activity and how the activity creates an impact. General types 

of this cause and effect relationship are direct, indirect, and cumulative effects. 

 

a.  Direct impacts are impacts caused by a specific company activity. 

b.  Indirect impacts are caused by actions produced by direct impacts. 

c.  Cumulative impacts are impacts that are increasingly serious due to several factors related to social 

changes which are often outside of the oil palm development impacts. The effects are more difficult to 

calculate due to their cumulative nature. 

 

Cumulative impacts are continuous impacts and tend to manifest from changes in the social conditions/tradition 

and identity of a community. This type of impact is created over time from a development activity. Cumulative 

impact surpasses direct and indirect impacts, and due to its effect’s things cannot be returned to their original 

state, as compared to direct and indirect social impacts in which things can be relatively restored. 

 

Second, the significance of the impact intensity, how negative or positive, duration, and scope. This is generally 

measured using professional judgment. Professional judgments are given for example to define the category of 
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impact duration in short, medium, or long term and decide ways to determine the durations. Consultation, 

interviews, and group discussions generally help to determine these points by the community through participatory 

ways. 

 

The result of analysis of PT UL presence and operational and its influences toward social sustainability are as 

follows: 

 

a. At the time of assessment in 2009, the villages surrounding PT UL concession were all categorized as 

underdeveloped villages. Several characteristics observed of these villages include relatively low level of 

education (elementary school graduate), limited educational facilities (number of buildings, classrooms, 

teaching media, number and quality of teachers), limited health facilities (no Integrated Community Health 

Centre, the available health facilities were without nurses, or with nurses but did not equipped with 

adequate health equipment and supplies, or clinics that have nurses and adequate supplies and medicine 

but lack routine doctor’s visits), lack of electricity, low quality and very limited transportation infrastructure 

(roads were dusty in the dry seasons and muddy in the rainy seasons) and limited economic infrastructure 

(small shops). 

b. At the time of assessment in 2009, the development of the oil palm plantation of PT UL was in the early 

stages of plantation establishment, characterized by intensive activities in land acquisition, land clearing, 

and planting. These activities, especially land acquisition and land clearing, often create vulnerability in 

social relations, social vulnerabilities, and potential social conflicts. Indications of those three vulnerabilities 

are found – in and around – PT UL concession. 

c. At the time of assessment in 2009, some of the employees’ normative rights have been fulfilled, such as 

salary, overtime pay, and insurance (Jamsostek). Other rights which have not been fulfilled include 

preparation of contracts for manual workers (contract workers and employees), the contract workers’ work 

days exceed the normative rules, pay cuts when employee is absent from work, lack of fulfilment of rights 

to express opinions/complaints (no worker unions). An assessment of the five assets and two access of 

living sustainability indicate that natural assets are insufficient, human assets are minimum, and financial 

assets is within the average Feasibility of Decent Living standards – especially for contract workers, while 

social assets require further attention; access to information (transparency) still needs much improvement, 

including internal political assets – because worker union has not been formed. 

 

Main issues that surfaced related to social issues in the community and company employees are employees’ 

normative rights which have not been fulfilled, neglected occupational health and safety issues and staff barracks 

do not meet health standards. Those 3 points are social issues related to the company’s relationship with the 

employees living in the area and the plantation community (internal) and related to plantation employment and 

employer-employee relationship patterns. 

 

Other issues are socialization for FPIC, overlapping land rights, land disputes, decreasing community land area, 

reduced clean water sources and apparent positive relationship. Those 6 points explain the interests between the 

company and surrounding villagers in which they meet, compete, and negotiate (interface). The last issues are 

difference in perspectives (leadership, sustainability, and conflict resolution) and low local work force absorption by 

the company. Both points cover issues in the community, in how they respond or adapt to the company as well as 

the community’s internal social dynamics (external). 
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Based on the result of the assessment, PT UL has been developing a social management plan that has been 

implemented since 2010 until now (2018). The management plan was reviewed and consulted with local 

community at least once in a year through stakeholder consultation. The stakeholder consultation was aimed to get 

feedback, evaluation and information about what program that can really beneficial for the local communities. 

From the stakeholder consultation, PT UL can also update its management plan to fit the actual condition of the 

local communities around the concession. This is important because the social-economic and cultural condition of 

the local communities around the concession of PT UL may change overtime. 

 

In 2018, the village around the concession has been progressively developed. This is due to the government 

program called Dana Desa that give each village a huge amount of money to develop their village. Based on 

information taken from Badan Pusat Statistik (BPS), Kecamatan Antang Kalang Dalam Angka tahun 2017, currently 

there are 1 community health center with 22 paramedics and 11 midwives (BPS Kotim, 2018). For education 

facilities, Antang Kalang Sub-district currently has 8 school, with 582 students and 22 teachers. 

 

The development of PT UL plantation has also been completed. All the planting activities has been conducted 

following the RSPO standard and internal FPIC procedure. Currently, there are no contract workers in PT UL, all 

workers are permanent workers. Permanent housing with adequate electricity and water has been provided and 

worker union has also been formed since August 2010. 
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General Recommendations of social impact management: 

 

Company social policies 

a. The company’s vision is “To be a fully integrated palm oil corporation that is renowned for the quality of its 

people and its products.” This vision includes a social vision within “the quality of its people.” This social 

vision is the cornerstone of PT UL. 

b. PT UL management unit has created a clear and measurable strategy for social management. This strategy 

is the main foundation in developing social management programs. 

c. Develop participatory approaches for socially-relevant activities: from planning, implementing, and 

monitoring/evaluation. 

 

Employment 

a. Consistent implementation of occupational safety SOP in the field and workplace. 

b. Provision of quality and sufficient Personal Protective Equipment. 

c. Develop concrete program to minimize exposure to chemicals during spraying, such as: weekly, monthly, 

bimonthly, etc. zero chemical handling stewardship program and reward system to develop the culture of 

utilizing Personal Protective Equipment. 

d. Clarify and inform status of overtime work, pay structure, payment details, and calculation of main salary. 

e. Support the roles of worker union to ensure fulfilment of workers’ rights. 

f. Maintenance of bathing, washing, and toilet; clean water; and household waste management facilities in 

the barracks and housing complexes. 

g. Provide schools for employees’ children or assist the construction/renovation of schools in nearest villages. 

 

Public services 

a. Provide public transportation services for schoolchildren from barracks to schools. 

b. Collaborate in health services with Community Health Center/health officials for employees and 

community, in addition to current Jamsostek program. 

c. Develop strategy to improve education for the community. 

 

Economic Development of surrounding community 

a. Develop productive businesses or work in accordance to the community’s potential and aspirations. This 

can be related with the company’s core business and CSR framework (for example, the community wants 

nucleus oil palm plantation). 

b. Initiate collaboration with other stakeholders to develop collaborative community development programs, 

especially to develop local economic system in which oil palm is the center of its development. 

c. Manage and rehabilitate water sources together with the community. 

d. Identify efforts to rehabilitate river ecosystems located in and around the company’s HCV areas. 

e. Conduct trainings to build knowledge capacity and capability and new skills relevant to change, especially 

to build independent oil palm farmers and facilitate growing numbers of independent oil palm farmers. 

f. Support production improvement (agriculture and plantation) to balance needs of consumptive goods: oil 

palm seedling provision, intensification of existing lands, fisheries. 
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4. High Conservation Value assessment 
4.1 Summary and link to public summary report 

 

Assessors and their credentials 

 

The HCV assessment in the Land Use Title (HGU No 42) of PT Unggul Lestari by PT Gagas Dinamiga Aksenta which 

located at Jl. Gandaria VIII/10, Kebayoran Baru, Jakarta 12130; Telephone/fax: +62 21 739-6518, E-mail: 

aksenta@aksenta.com. The team members are: 

 

a. Pupung F. Nurwatha. In this HCV Assessment, responsible for identification of HCV 1, 2, and 3. Education: 

BSc in Biology. Has great expertise and experience in wildlife management, habitat and population 

assessment, as well as wildlife conflict mitigation and wildlife rescue. 

b. Bambang Widyatmiko, Team member from Aksenta responsible for identification of HCV Currently 

working on his doctorate degree in spatial planning. Has extensive expertise and experience in water and 

land management as well as spatial analysis. Contact:  

c. Ganip Gunawan, team member from Aksenta responsible for identification of HCV 5 and 6. Education: MSc 

in Geography. Has extensive expertise and experience in socio-environmental studies, and in social 

management related to the environment. 

d. Dwi R Muhtaman, team leader from Aksenta. Education: MSc in Public Administration. Field of expertise: 

Certification and social auditor. Has extensive expertise and experience in research and assessment for 

certification system for forest management as well as forestry and plantation products including oil palm 

and coffee. 

 

Assessment Methods (Data sources, data collection, dates, program, and visited places) 

HCV Identifying Methods 

 

The assessment covers the Land Use Title (HGU) which has been approved as the company’s project area. 

Assessments also expanded into villages and other areas which could be considerably of relevant importance to the 

proposed plantation area. The field survey was conducted on 26 March – 2 April 2009. 

 

In the process, each observation team was accompanied by the field staff from the company and local 

representatives who familiar with the site. Besides field activities, the team also collected information from the 

local people through individualistic interviews, as well as public consultations. Verification through confirmation 

and cross checking with the local people based on the technique of purposive sampling – which included the 

socialites, the enclaves’ owners (if existed), and the related interest parties. 

 

The understanding and scope of HCV for the oil palm plantation sector refers to the HCVF definitions which apply to 

the forestry sector. The Identification of High Conservation Value guidelines developed from ProForest 2008, HCV 

Toolkit 2003, and HCV toolkit 2008 - the toolkit for the revision HCV consortium. Other references used such as 

IUCN red list, CITES, and other guidelines as well as the relevant laws of Indonesia were also subjects of 

consideration. 

 

mailto:aksenta@aksenta.com
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Identifying Methods for HCV 1, 2 and 3 

 

The target of identification of HCV 1, 2 and 3 is to find important biodiversity areas inside and around the 

assessment area. These important areas are distinguished by the status of area, the authenticity of the community 

or ecosystem, as well as presence of important flora and fauna species. The importance of the species refers to the 

legal and endangered status of the species (rare, endangered, or critically endangered) in accordance with national 

as well as international regulations (IUCN and CITES) flora and fauna conservation. In addition, importance values of 

wildlife and habitat can also be based on the ecological roles of the species in the tradition and culture of the 

indigenous peoples.  

 

Reconnaissance survey was conducted to rapidly survey the presence of important flora and fauna species. The 

presence of a species was recorded through: 

 

a. Direct observation, whether through visual observation or animals’ calls (diurnal or nocturnal species), 

b. Indirect observation such as evidence of wildlife activities in its habitat (such as prints, trails, scratch marks 

on tree trunks, nests, scales, snake skin, bird feather or mammal hair, dung and such). 

c. Wildlife parts (skull, horn, claw, skin, feather/hair, teeth, scales, and other recognizable body parts) hunted 

or caught by the community in the surveyed areas. Interviews with local communities were conducted to 

complete the information on the location, hunting time or time of the wildlife capture. 

d. Secondary information, or the presence of wildlife based on the community’s information, including locals 

or field staff. Secondary information was always verified to check the reliability of the information through 

additional sources. All collected secondary information was then validated by comparing with natural 

history and distribution of the species in the location (through literature review) as well as comparing with 

the habitat condition and type during the survey. The presence of the species on the assessment areas 

based on this secondary information will be determined as absent, if there are any discrepancies between 

the wildlife description (distribution, habitat and other useful information) with its natural distribution or 

current habitat condition. 

 

All field findings were analysed and presented as a species checklist with a short description and spatial 

distribution. 

 

HCV 4 Identification Methodology   

 

In order to identify the existence of HCV 4 in an oil palm plantation, two approaches were applied. The first 

approach was analysis to find out the interactions and correlations between the water system and the plantation 

land in a wide context. The approach also covered the area outside the plantation area. The second approach was 

another analysis to find out the significant values of such locations and their impacts to the plantation location. 

Thus, in this analysis, the perspective used was the inside area in the plantation. Based on both approaches, the 

phases of identifying HCV 4 were analysis of the secondary data, field survey, and the integrated data analysis of 

secondary data and the field survey. The identification of the HCV 4 areas was done by analysing the area from the 

metrology point of view, the soil analysis, topography, watershed, and the field survey and interviews. The field 

observation was carried out on the chosen locations; i.e.  springs, river, river condition, land clearing, plantation in 

production, and other locations representing the condition of the water management in the plantation. 
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HCV 5 and HCV 6 Identification Methodology  

 

The focus of HCV 5 is an area or site within a concession with important values in provision of the needs of the local 

community. There are three aspects to consider in the assessment: 

 

a. Importance value. A site or area is categorized as HCV 5 if its importance values cannot be replaced by its 

owners or users. 

b. Basic needs. A site or area is categorized as HCV 5 if it contains one or more functions in basic need 

provision for its owners or users as: main source of carbohydrates, main source of animal proteins, main 

source of potable water and water for daily needs, main source of building/housing and household 

materials, main source of energy for light or cooking, main source of medicines, main source of basic 

childhood education. 

c. Owners, users, or beneficiaries. An area or site categorized as HCV 5 is the source of basic needs provisions 

for its owner or users. Owners, users, or beneficiaries may be households, groups, or local communities, 

including plantation communities (company staff and their families who live in the plantation vicinity). 

 

HCV 6 focuses on sites or areas inside a concession of important tradition/cultural identity for the local community. 

There are two points assessed: 

 

a. Importance value. A site or area is categorized as HCV 6 if its importance values cannot be replaced by 

indigenous peoples or the tradition/culture of the local community. 

b. Tradition/cultural identity and continuity. An area or site is categorized as HCV 6 if it contains one or more 

of the following functions: 

• Historical functions; such as presence of a historical site or artefact; 

• Spiritual functions; such as sacred or forbidden areas; 

• Customary/traditional functions, such as the presence of plants, animals, or other materials used for 

traditional ceremonies/rituals, including purification baths; 

• Areas or sites recognized by the government as traditionally protected sites; such as one site in Musi 

Rawas Regency designated to protect the Anak Dalam Tribe. 

 

The HCV Assessment Phases 

 

This HCV identification assessment was conducted following the steps below: 

 

a. Literature review, to develop HCV methods for oil palm plantation adapted from ProForest and 

supplemented with field survey, and to collect information on the company, including site and land use 

maps. 

b. Conducted opening meeting, to present the aim and objective as well as overview of the HCV identification 

and management processes, as well as the scope of work and reporting. During the opening meeting, 

additional information was collected on the company profile; documents including available maps, as well 

as planned field survey schedule along with field assistance, accommodations and logistics. Opening 

meeting   was conducted on 27 March 2009 in Bukit Indah Estate and attended by company staff.  
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c. Field survey conducted consecutively from all estates. Reconnaissance survey was conducted from 28 to 30 

March and 1st April 2009 to study the areas in need of re-checking (sites surveyed attached). In addition to 

conducting direct field observations, information was collected from employees, field staff, as well as the 

farming community. 

d. Participatory mapping, or mapping based on the participation of field staff, LC field assistant, and field 

survey assistant, Human Resources Assistant, and Survey Assistant from each estate. This workshop was 

conducted on 31st March 2009 in Estate Office. The map included land cover, wildlife distribution, river 

system, swamps, water sources, fire prone areas, hills, shelters, villages, and sacred sites.  

e. Results of field survey conducted by the Aksenta team with the company field assistants were then 

analyzed using the basic HCV map to produce initial indicative HCV areas. These initial findings were then 

discussed with the company during the Closing meeting to clarify and submit the immediate necessary 

actions for the company to conduct in relevance to these initial findings.  

f. Further analysis of the field findings and discussion results of the closing meeting will be presented as a full 

report. 

 

Based on HCV assessment, land cover assessments and land use change analysis there was no primary forest and 

peat swamp forest in the HGU of PT UL. Almost the entire land consisted of previously cultivated, shrub land and 

open land areas. Based on the Report of Semi Detail Soil Survey and Palm Oil Suitability Assessment of PT UL it is 

concluded that no peat soil in PT UL. The summary of results from HCV assessments within the PT UL concession 

showed four out of six high conservation values (or HCV) areas, namely HCV 1, HCV 4, HCV 5, and HCV 6 are present 

in PT UL concession. The important element of HCV 1 is the existing of Agile Gibbon (Hylobates agilis) populations 

as well as other wildlife species that falls under HCV 1 category, such as Malayan Sun Bears (Helarctos malayanus) 

and indications of Orangutan (Pongo pygmaeus) corridors. HCV 4 area relates to erosion, springs, and river banks. 

HCV 5 is identified based on utilization of land by the community which usually marked by plantations and houses. 

HCV 6 is identified by places designated as sacred by the community which are found scattered within the 

concession. 

 
Table 4. Summary of HCV of PT UL 

Location Description Area 
(Ha) 

HCV Type 

ID 1 Shrubland and water catchment area. 8.71 4.1, 4.2 

ID 2 Hill area and water catchment area. 39.26 1.4, 4.2 

ID 3 Fire break. 25.23 1.4, 4.3 

ID 6 
Riparian zone. 36.55 1.4, 4.3 

Riparian zone, fire break and important water source for agriculture and fishery. 32.17 4.2 

ID 7 
Mix rubber and shrubland on side Batu River. Riparian zone function as fire break 
and important water source. 

15.55 1.4, 4.3 

ID 8 Riparian zone. 37.74 1.4, 4.3 

ID 9 Secondary forest on very disturbed hills. These areas function as water catchment. 100.3 1.4, 4.2 

ID 11 

Riparian zone with natural conditions. 172.91 1.4, 4.3 

Riparian zone function as fire break and important water source for agriculture and 
fishery. 

10.87 4.2 

ID 15 Water catchment area. 17.85 4.2 



 

30 

 

Location Description Area 
(Ha) 

HCV Type 

ID 16 
Riparian zone function as fire break and important water source for agriculture and 
fishery. 

54.25 1.4, 4.3 

ID 24 Rubber cultivation, there is a sacred area. 0 6 

ID 30 
Small population of Gibbons 55.73 1.2 

Riparian zone Mawei river and Engen river. 10.28 4.2 

ID 31 Water spring. 0 4.1 

ID 32 Water spring. 0 4.1 

ID 33 Water spring. 0 4.1 

ID 38 Natural vegetation on riparian zone, the passage of small Gibbons population. 24.39 1.4, 4.3 

 
ID 40 

Small Gibbons population and other animals, habitat such as mix rubber 
cultivation/old shrubland on side Mawei river (Mawei river bridge). Riparian zone, fire 
break and important water source for agriculture and fishery. 

 
86.43 

 
1.4, 4.3 

 
ID 41 

Corridors of small Gibbons population and other animals on Riparian zone. 
Riparian zone, fire break and important water source for agriculture and fishery. 

 
48.72 

 
1.4, 4.3 

ID 42 
Riparian zone function as fire break and important water source for agriculture and 
fishery. 

46.83 4.2, 4.3 

ID 43 

Small population Gibbons and Kelasi, Manis javanica, Sun Bear track. Habitat such as 
old rubber cultivation, old shrubland with rattan already to harvest on riparian zone. 
Riparian zone, fire break and important water source for agriculture and fishery. 

123.63 1.2, 1.4, 4.3 

Landowners are very depending on their land for livelihood. 
3 5 

15 5 

ID 44 
Gibbons corridors, habitat such as old shurbland on riparian zone. Riparian zone, fire 
break and important water source for agriculture and fishery. 

 
42.97 

 
1.4, 4.3 

ID 46 
Gibbons corridors, habitat such as old shurbland on riparian zone. Riparian zone, fire 
break and important water source for agriculture and fishery. 

 
73.51 

1.4, 4.2, 4.3 

ID 47 
Gibbons corridors, habitat such as old shurbland on riparian zone. Riparian zone, fire 
break and important water source for agriculture and fishery. 

 
84.07 

1.4, 4.2, 4.3 

ID 48 
Riparian zone function as fire break and important water source for agriculture and 
fishery. 

31.21 4.2, 4.3 

ID 49 
Riparian zone function as fire break and important water source for agriculture and 
fishery. 

46.01 4.2 

ID 51 
Watershed of Sempayang river 24.02 4.1, 4.3 

Landowners (Mr.Pemilu) do not want to sell his land. He is depending on their 
land for livelihood. 

3 5 

ID 55 Water catchment and Gibbon corridors 85.64 1.2, 4.2 

ID 56 
Found 2 Gibbons on the habitat mix rubber cultivation and old shrubland. Old 
shrubland, water catchment. 

39.57 1.4, 4.2 

ID 57 Gibbon corridors, especially in old shrubland block. 10.01 1.4, 4.2 

ID 59 Shrub, fields, is a watershed. 13.55 4.2 

ID 60 
Manya river. 32.98 4.2 

Sacred, such as Pantar (R 10). 0 6 

ID 61 Sandung (grave) on above hill. 0 6 

ID 62 
Old shrubland, mix rubber cultivation and fields, small Gibbons population and Kelasi 
still found. Riparian zone, fire break and important water source for agriculture and 
fishery. 

 
63.1 

1.2, 4.3 

ID 65 Potential as a corridor of wild animals, the watershed of Samai river. 16.04 1.4, 4.2 
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Location Description Area 
(Ha) 

HCV Type 

ID 66 

Gibbons corridor on young shrubland area. Hil areal on nature land cover 
vegetation, potential as a habitat of animals. 

31.36 1.4 

Hill area on nature land cover vegetation, water catchment. 19.69 4.2 

ID 67 
The area along Samai River, potential as animals track and important animals place 
protect in the habitat river and riparian zone. 

 
111.35 

1.4, 4.3 

ID 68 Riparian zone and Kedoran river watershed. 29.95 4.2 

ID 72 Potential as wild animal’s corridor. Riparian zone and Kedoran river watershed. 25.31 1.4, 4.2 

ID 73 
Karuk river is an area potential as HCV 4 area. 11.68 4.2 

Sandung (grave) 0 6 

ID 77 Maintained land owner, did not want to sell the land to the company. 1 5 

ID 78 Riparian zone of Mawei river function us habitat corridor of wild animals. 33.07 1.4, 4.2 

ID 79 Riparian zone of Mawei river function us habitat and corridor of wild animals. 18.11 1.4, 4.2 

ID 93 Steep slope of the hill outside part of the concession as a water catchment. 8.52 4.2 

Total HCV 1,821.12 
HCV 1, 4, 5 & 
6 

 

The presence of HCV 5 and 6 were still indicative, so there were no complete size and location for those HCV. The 

HCV map is presented in Figure 7 below. 
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Figure 7. HCV map of PT UL 

General recommendations 

 

The results of the study show that the concession area of PT UL has an important value regarding the existence of 

HCV 1, HCV 4, HCV5 and HCV 6. The general recommendations are as follows; 

 

a. Conduct a detailed survey to delineate the areas that have been identified as potential HCV areas into 

definitive HCV areas. 

b. The delineated HCV map need to be verified and also completed in terms of data or information that 

needed for the development of HCV management and monitoring plan. 

c. Develop HCV management and monitoring plan as soon as possible. 

d. The protection and management of HCVs needs to consider the connectivity aspects between HCV areas 

and with the local landscape as a whole. 

e. The protection and management of HCV needs to involve local communities, as the interests and benefits 

of HCV are the interests and benefits of all parties. 

 

Based on the result of the assessment, PT UL has been developing HCV Management & Monitoring plan that has 

been implemented since 2010 until now (2018). The management plan was reviewed and consulted with local 
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community at least once in a year through stakeholder consultation. The stakeholder consultation was aimed to get 

feedback, evaluation and information about what program that can really implemented. From the stakeholder 

consultation, PT UL updates its management plan to fit the actual condition of the local communities around the 

concession. This is important because the biodiversity status, social-economic and cultural condition of the local 

communities around the concession of PT UL may change overtime. 
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5. Environmental Impact Assessment 
5.1 Summary 

 

The development of PT UL palm oil plantation is realized to have an impact to the physical, chemical, biological, 

social, economic, cultural and public health of local communities around the concession of PT UL, both positive and 

negative impacts. To know the possible impacts of the development of PT UL plantations, a social and 

Environmental and Social Impact Assessment or better known as DPPL was conducted for PT UL. The DPPL (SEIA) 

assessment activity was conducted in September 2009 by CV Mitra Karya Prima Konsultan. 

 

The preparation of the Environmental and Social Impact Assessment documents (ANDAL) of PT UL is in accordance 

with State Minister of Environment Regulation No. 08 of 2006 on Guidelines for the Preparation of Environmental 

Impact Analysis as well as referring to other relevant legislation in Indonesia. 

 

The scope of the PT UL's DPPL (SEIA) assessment is limited to four main factors or boundaries as follow: project / 

activity boundaries, ecological boundaries, social boundaries and administrative boundaries. The stages of the 

activities studied are divided into four main stages, namely: pre-construction stage, construction stage, operation 

stage and post operation stage. From the results of the assessment conducted, there were some important impacts 

that need to be addressed, including: 

 

Important impacts that need to be addressed in the pre-construction stage were changes in public attitudes and 

perceptions and potential social conflicts. At this stage the prevention and mitigation activities that need to be 

conducted were socialization, boundary delineation and land acquisition through FPIC process. Important impacts 

that need to be addressed in the construction phase include decreasing air quality, increasing noise, decreasing 

surface water quality, increasing erosion rate, sedimentation, decreasing flora and fauna diversity, then 

employment opportunities, business opportunities, changes in attitudes and perceptions of the community, the 

potential for social conflict, changes in community behaviour patterns, changes in environmental sanitation and 

disease patterns and the decline of public health. 

 

Significant impacts that need to be addressed at the stage of operations are decreasing air quality, increasing noise, 

employment opportunities, business opportunities, increasing community incomes and changing attitudes and 

perceptions of local communities. Significant impacts that need to be addressed in the post-operational phase 

include decreasing air quality and increasing noise, decreasing public incomes, changing attitudes and public 

perceptions and improving surface water quality. 
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Based on the assessment finding, the consultant also provides a management recommendation to minimize 

negative impacts and maximize positive impacts that are formulated into the matrix in the following table: 

 
Table 5. Environmental management recommendation 

 

No Component Environmental management recommendation 

1 Air quality and noise 

• Conduct periodic maintenance for work equipment. 

• Periodic maintenance for all working tools. 

• Reduce vehicle speed during FFB transportation. 

• Perform road spraying to reduce dust. 

• Install a muffler on the exhaust on the heavy equipment to reduce noise. 

• Use ear plugs. 

• Avoid logging along the riparian buffer zones and conservation areas, so the trees 

could be used as a filter and dust trap. 

2 
Physical and chemical 

quality of water 

• Improve the efficiency of fertilizer and pesticide use (and other chemicals) to reduce 

the fertilizer and pesticide residue effect that may enter water streams. 

3 
Physical and chemical 

quality of soil 

• Plant cover crop (legume). 

• Prepare and implement SOP for the plantation development and plant maintenance. 

• Fertilizing follow “4 tepat” system. 

4 Water biota 

• Managing the abundance of aquatic biota in the project areas by establishing a 

conservation area by protect and maintain the riparian area in PT UL. 

• Improve the efficiency of fertilizer and pesticide use (and other chemicals) to reduce 

the fertilizer and pesticide residue effect that may enter water streams in accordance 

with the related laws/regulations. 

5 Erosion 

• Plant cover crop on the block that has been cleared. 

• Maintaining the forested area in the riparian buffer zones. 

• Establish a terrace system in the location/ area that prone to erosion. 

6 Public restlessness 
Conduct socialization and social approach to the local communities around the concession 

about the environmental management programs that will be carried out by PT UL.  

7 
Working and business 

opportunity 

Prioritize local communities to get employment opportunities, cooperate with local 

university in employee recruitment, provide training on certain business skills to the local 

communities. 

8 Income level 
Prioritize local communities to get employment opportunities, cooperate with local 

university in employee recruitment and provide training. 

9 Potential accident 

For every phase of PT UL activities, PT UL will develop and maintain a health, safety, 

environment and community management system that consistent with recognized 

standards that can be used to identify, evaluate and manage the risks to the employees 

and local communities around the concession of PT UL and to surrounding environment. 
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6. Land cover image analysis     
6.1 Area of Interest and how it was defined 

 

Area of Interest (AOI) considered in the Carbon Stock Assessment (CSA) by Aksenta in 2015 was the balance 

unplanted areas that covers an area of 1,134.0 ha. All planted and existing set aside areas (HCV areas and riparian 

buffer zones) were excluded from the assessment. In 2018, PT UL completes the Carbon Stock Assessment by 

conducting the second phase of the HCSA assessment entailing Participatory Mapping (2017) and Patch Analysis 

Decision Tree (2018). 

 

HCSA Toolkit recommended that at a very minimum, a zone of one kilometre beyond the concession borders is 

necessary to ensure forest cover in the landscape is taken into consideration. Considering the recommendation, the 

second phase of analysis is considering the entire concession of PT UL and 5 km buffer as AOI. The 5 km is opted to 

cover the potential HCS area in larger landscape to cover areas that may have potential village development 

program in the future. The AOI is presented in Figure 8 below. The image used was Landsat 8 OLI-TIRS Satellite 

Image with 30m resolution. There was no cloud or haze on the defined AOI (zero cloud cover). To verify the land 

cover in 2018, Sentinel image with 10 m resolution has been used. From the comparison between Figure 8 and 9 

below we found that the land covers of both 2015 and 2018 in general are not much different between two 

imageries, so the 2015 image can be used for the path analysis decision tree. 

 

 
 

Figure 8. AOI (Landsat 8 OLI TIRSS, January 2015) 
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Figure 9. AOI Sentinel, August 2018 
 
 

6.2 Description of images used for classification  

 

Images used in this assessment are Landsat 8 OLI/TIRS satellite image path row 119/061 date of acquisition 30 

January 2015. The process of image preparation before the classification were as follow: 

 

a. Rectification. This geometric correction process is performed if a satellite image is geometrically shifted. 

This happen where the position of the object in the satellite image is not the same as the corrected image 

position. The allowed RMSE value in this process is 0.05, where at this RMSE value the position of the 

object in one satellite image is overlapping with another. 

b. Image filling. A process to fill satellite image that has stripping using filler image that using mosaic method. 

c. Image sharpening. Sharpening is conducted using Landsat satellite image band 8 with 15 m spatial 

resolution. The result of this image sharpening is multispectral satellite image with 15 m resolution. 

d. Histogram enhancement. Adjustment of contrast and brightness value on all satellite images used in the 

analysis. 

e. Radiometric correction. Radiometric correction is done to reduce or correct errors in the digital numbers of 

images. The process improves the interpretability and quality of remote sensed data.  
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6.3 Sample image 

 

 
 

Figure 10. Sample of satellite image a section of PT UL 
 

 

6.4 Method of stratification and software used 

 

The land cover analysis is conducted as a first step to determine the stratification of vegetation cover within the 

AOI (Concession of PT UL plus 5 km buffer). The stratification results are then used to determine the number of 

samples in the field. In addition, the results are also used as one of the variables to map carbon stocks within the 

study area. Land cover analysis for obtaining stratification of vegetation cover within the study area refers to SNI 

7645 of 2010 on Classification of Land Closure. ArcGis 10.3 and Map Info Pro 15.0 was used in the land cover 

stratification. 

 

The land cover classification done by Aksenta (Figure 11) only covering the balance unplanted area inside the 

concession. The second phase of HCS Assessment is done by PT UL that include the land cover classification to 

cover the entire concession and the additional surrounding landscape (5 km beyond the concession of PT UL). The 

method used in land cover analysis is onscreen digitation that classify objects on the surface based on the color, the 

band 654 (http://landsat.usgs.gov) are used in this stratification. After obtaining the land cover class, this 

http://landsat.usgs.gov/
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classification result is then used as a basis for determining the number of samples of vegetation plots in the field 

and as a site for ground verification (ground truthing). 

 

In addition to land cover analysis using a combination of 654 bands, this study also conducted image interpretation 

using a combination of band 543 (Color Infrared Vegetation). This infrared band is used to sharpen the canopy 

density and the intensity of photosynthesis of any vegetation cover. The interpretation result of infrared band is 

used as extrapolation variable of biomass value from plot sample measurement in field so that biomass map and 

carbon stock can be produced. 

 
 

6.5 Map of initial vegetation classes, with legend  

 

 
 

Figure 11. Initial land use map by Aksenta 
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Figure 12. Initial land cover map by PT UL using Landsat satellite images 

 

The result of land cover classification done by Aksenta (Figure 11) in the balance unplanted areas (excluding 

planted and existing set-aside areas) show that the land covers were consist of three strata i.e. scrub (604.5 Ha), 

community cultivated land (402.1 ha) and open land (127.4 ha). The land cover classification done by PT UL (Figure 

12) including set-aside areas such as HCV and riparian buffer areas for completeness show that there are another 

two strata which is Young Regeneration Forest (YRF) and Forest. The land cover classification done by Aksenta did 

not identify these two strata because they are actually situated in the set aside areas which is already excluded 

from the area of interest. 

 

The second phase of the HCS Assessment conducted by PT UL has expand its area of interest to include the entire 

concession and the surrounding landscape (5 km beyond the concession of PT UL). Considering this, the data of 

land cover classification for this report will use the data from PT UL classification. Tabulation of the number of 

hectares of each land cover classification done by PT UL is presented in Table 6. 

 

From Table 6 in chapter 6.6 below, we can see that the potential HCS areas inside the concession of PT UL is about 

1,237.00 ha, that consist of forested area (89.33 ha) and young regenerating forest (1,147.67 ha). These areas are 

in the set-aside areas (HCV and riparian buffer zones). The forest classification did not further classify into high 
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density forest (HDF), medium density forest (MDF) and low density forest (LDF). This has been done for two 

reasons, first because it is very difficult to accurately differentiate the three strata using Landsat imagery 

(resolution 30m) and onscreen digitation, the second reason is, from a HCS conservation perspective, all three 

classes are already in the set-aside areas for conservation so there is limited benefit in trying to differentiate the 

classes. 

 
 

6.6 Table of total hectares per vegetation class 

 

Table 6. Table of total hectares per vegetation classes 
 

Land cover class Number of Hectares % of total concession 

Potential HCS classes: 

High Density Forest 

89.33 0.62 Medium Density Forest 

Low Density Forest 

Young Regenerating Forest 1,147.67 7.95 

Sub-total 1,237.00 8.56 

Non-HCS classes, e.g.: 

Scrub 130.49 0.90 

Open Land 489.42 3.39 

Smallholder agriculture, plantation, etc. 12,588.09 87.14 

Sub-total 13,208.00 91.44 

TOTAL 14,445.00 100.00 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

42 

 

6.7 Summary of which areas are potential HCS forest, subject to further analysis 

 

In HCS Approach Toolkit, the potential HCS forest cut-off lies between the Scrub and Young Regenerating Forest 

categories, where YRF, LDF, MDF, and HDF are considered HCS forest (Figure 13). From Table 6, the land cover in 

the AOI consist of forest and young regeneration forest which categorized as potential HCS. Further analysis will be 

carried out for these two categories. 

 

 

Figure 13. HCS Threshold 
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7. Forest inventory results  
7.1 Inventory sample design and plot rational 

 

In order to obtain high accuracy, field sampling method in this activity is using Stratified Random Sampling. This 

method can produce more precise estimates than other methods (MacDicken, 1997). Stratification becomes very 

effective to be used because it affects the increase in homogeneity within each stratum. This system also reduces 

the possibility of large differences between plots and increases accuracy even with a small number of plots. 

Therefore, vegetation type and density is an important criterion in stratification of the study area. In addition, 

systematic sampling was done in each plot to facilitate the team to search plot in the field. However, the technical 

aspects of field implementation that facilitate the survey team were also taken into consideration, so that the 

implementation can be effective and efficient in terms of time and cost. 

 

The number of sampling plots in the field is adjusted to the result of land cover stratification as described in the 

previous section. Random sampling is not proportional to avoid unrecognized land cover strata that have small 

area. In each land cover strata there were three random sample plots taken. In each sample plot a path is made of 

three plots as replicate as illustrated in Figure 14. Total numbers of sampling plots taken were 35 plots, that consist 

of 24 plots in shrub and 11 plots in cultivated land. In addition, PT UL has also conducted annual carbon stock 

measurement within the set-aside areas using the same method as Aksenta. The measurement was conducted in 

12 plots which consist of forested area (2 plots) and young regeneration forest (10 plots). 
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7.2 Map indicating plots 

 

 
 

Figure 14. Sampling Plots 

 

 

7.3 Forest inventory team members and roles 

 

a. Anwar Muzakkir: Team Leader and carbon expert 

b. Ryan Karida Pratama: GIS expert 

c. Yudha Utama: Carbon analyst and  

d. Reza Ahda: Biodiversity expert 

e. Survey of PT UL: find safe and fastest way to the sampling point 

f. PT UL employee: opening a path  
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7.4 Methodology used for forest sampling 

 

The field survey has two objectives first is performing biomass measurements and sampling in each planned plot 

and second performing verification or ground truthing of land cover resulting from satellite image interpretation. 

The field survey of carbon stock assessment in the area of development plan of PT UL was conducted on 26 April - 

18 May 2015. The survey team consisted of one team divided into two squads based on the distribution of 

sampling tasks. Squad 1 is responsible to take tree samples and other vegetation contained in sub-plots of 5x5 

meters, 10x10 meters, 20x20 meters, and 40x40 meters. The focus of squad 1 task is to measure and record the 

DBH of the trees inside the respective plots. While squad 2 is assigned to take sampling on sub-plots 1x1 meter and 

5x5 meter with focus on measuring, weighing destructive and litter samples, and noting all types of lianas, palms, 

herbs, shrubs and trees at the seedling level. Each team recorded their observations in the tally sheets for each 

plot. 

 

In each plot there is a sub-plot that has certain measurements according to the measured size or vegetation object 

such as the diameter at breast height (DBH). The sub-plot size is presented in Table 7. The design of sampling plot 

and its repetition is presented in Figure 15 below. 

 

 
 

Figure 15. Forest plot sampling 
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Table 7. Sub-plot size for biomass sampling 
 

Sub-plot size Sample Biomass 

1x1 m Herbaceous plants, shrubs, litters and seedling with diameter ranged from 2-5 cm. 

5x5 m 
All kind of Lianas, palms, trees with the Diameter on Breast Height (DBH) ranged from 5-10 cm, dead 
trees with diameter ranged from 5-10 cm. 

10x10 m 
All trees with DBH ranged from 10-20 cm, dead trees with DBH ranged from 10-20 cm, dead wood with 
diameter ranged from 10-30 cm. 

20x20 m 
All trees with DBH ranged from 20-35 cm, dead trees with diameter 20-35 cm, dead wood with diameter 
more than 30 cm. 

40x40 m All trees with DBH more than 35 cm. 

 
 

7.5 Methodology used for carbon calculations 

 

IPCC (2006) and RSPO (2014) mentioned carbon pools in the field consisting of above ground biomass (AGB), below 

ground biomass (BGB), necromass of dead wood, litters, and soil carbon. Based on the HCSA toolkit, the 

measurement of carbon stocks is calculated from above ground biomass. The methodology used in carbon 

calculation was non-destructive sampling or non-harvesting carbon analysis method. In practice, the measurement 

of carbon was done by measuring the diameter of the tree trunk. The diameter was measured at the breast high 

(DBH), it is about 130 cm from the ground. The measured DBH values were then incorporated into the allometric 

equations that were previously obtained at the desk study review prior to the field assessment. The allometric 

equations used are allometric equations for estimating the biomass of a tree using its diameter value. 

 

The results of allometric equations and laboratory analysis produce an alleged value on dry or biomass weight 

levels and not in carbon units. Analysis of carbon content in an object or carbon source requires specific method 

and special equipment that high in cost. In addition, up to now, there is still a difference in method of determining 

carbon content at the biomass and necromass levels. Therefore, to obtain the estimated value of carbon originating 

from biomass and necromass in the study area the general value of global level 0.47 of biomass and necromass 

value is used (IPCC, 2006). This also complies with SNI 7724:2011 on “Measurement and calculation of carbon 

stock: Field measurement for ground-based forest carbon accounting”. Based on those two standards, the general 

equation for estimating the valfue of total carbon stock on the field is as follow: 

CS = 0.47 x AGB 

CS   = Carbon stock 

AGB  = Above ground biomass 

0.47 = Conversion factor 

 

In order to know the total amount of carbon stocks in the study area, extrapolation of the carbon values resulting 

from the calculation in each plot is required. In this carbon stock assessment, extrapolation of carbon stocks is 

based on the size of previously classified stratum. 



 

47 

 

7.6 Indicative photos of each vegetation class 

 

Forest Young Regeneration Forest 
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Shrub Smallholder agriculture and use 
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Open land 
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7.7 Statistical analysis (allometric used, confidence tests, justification) 

 

Calculation of uncertainty in carbon stock estimation 

The estimation of carbon stocks in certain region has uncertainty factor at each stage of the activity, start from land 

cover classification and vegetation stratification, plot sampling design, carbon measurement on the field, allometric 

equations used, laboratory testing, until scaling-up process at the AOI level. Therefore, IPCC GPG (2003) suggests 

the following equations to calculate the uncertainty: 

 

𝐔(%) =
𝟎. 𝟓(𝑪𝑰𝟗𝟓%)

𝒚
𝒙𝟏𝟎𝟎% 

Where: 

U (%)  = Uncertainty in % 

CI 95% = Confidence interval 95% 

y           = Mean of carbon stock 

 

The calculation of carbon stocks was carried out on above ground biomass. The estimation of tree biomass was 

carried out by referring to the allometric equations derived from the result of implemented and credible research. 

The main reference used in this assessment is the Guidelines for the Use of Allometric Models for Biomass 

Assessment and Indonesia Forest Carbon Stock (Center for Conservation and Rehabilitation Research and 

Development, Forest Research and Development Agency, Ministry of Forestry, 2012, Regulation of the Head of 

Forestry Research and Development Agency No.P.01 / VIII-P3KR / 2012). This allometric is sufficient because it has 

been implemented in credible research and was used for tropical forest such as Indonesia. Using allometric 

equation, we can estimate the biomass of a tree from its diameter The allometric equation used is as follow: 

 

W = 0.19999 x D2.15 
Where: 

W  = Weight of tree biomass (kg) 

D = Diameter at the breast height (cm) 

 

The estimation of above ground biomass for herbs, tree seedlings and other forest floor vegetation was carried out 

by taking destructive samples of all living biomass on the 1x1 plot. The sampling was repeated three times on 

different plots. The destructive sampling was taken for wet weighing in the field and later taken to the laboratory 

for dry weighting of the biomass. 

 

To obtain the estimated value of carbon originating from biomass and necromass in the assessment areas, the 

general value of global level 0.47 of biomass and necromassa value is used (IPCC, 2006). This value is also in 

accordance with the national standardization agency BSN (2011: SNI 7724). 
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Anova: Single Factor       

       

SUMMARY       
Groups Count Sum Average Variance   

Column 1 24 1089.199 45.38328 423.5679   

Column 2 10 654.775 65.4775 147.082   

Column 3 2 172.0487 86.02434 19.06541   

       

ANOVA       
Source of Variation SS df MS F P-value F crit 

Between Groups 5128.653062 2 2564.327 7.634082 0.001884 3.284918 

Within Groups 11084.86552 33 335.905    

       

Total 16213.51858 35         

 

 

Conclusion: Because the F > F crit (7.634082 > 3.284918), therefore we reject the null hypothesis. The means of the 

three populations are not equal and at least one of the means is different at the 95% confidence level. However, 

the ANOVA does not tell you where the difference lies, so Tukey-Kramer Post-Hoc Test was performed. The Tukey-

Kramer Post-Hoc test is performed when group variances are equal and group sizes are unequal. The Tukey-Kramer 

test calculates Test Statistic q for each pair of means. This Test Statistic is compared to qCritical. The critical q values 

are found on the Studentized Range q table. The difference between the two means is designated as significant if 

its test statistic q is larger than the critical q value from the table. The first step when performing the Tukey-Kramer 

test is to list all unique mean pairs and the differences between the means. 

 

Three unique group pairings exist: (1,2), (1,3), and (2,3) 

 

Pair (1,2): Mean difference = 20.09422 

Pair (1,3): Mean difference = 40.64106 

Pair (2,3): Mean difference = 20.54684 

 

The pair of groups having the largest difference in means occurs in groups 1 and 3. This group pair will therefore be 

the first evaluated to determine if its difference is large enough to be significant. 

 

Test Statistic q for this group pair will be calculated as follows: 

 

q1,3 = ABS(x_bar1 – x_bar3) / SE, where SE = SQRT(1/2 * MSWithin * (1/n1 + 1/n3)) 

q1,3 = 4.2609, q2,3 = 2.0468 and q1,2 = 4.1195 where the qcritical = 3.4702 

 

According to the Tukey-Kramer test the largest difference (pair 1,3) is significant because q1,3 = 4.2609 and is larger 

than qCritical 3.4702. The differences between pair 1 and 2 is also significant because q1,2 = 4.1195 and is larger than 

qCritical 3.4702. The other pairs are not significant because q2,3 = 2.0468 is lower than qCritical 3.4702. From this we can 
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conclude that the shrub is significantly different with other two land covers at the 95% confidence level, whereas 

the YRF and forest is not significantly different at the 95% confidence level. Both YRF and Forest are categorized as 

HCS. 

 
 

7.8 Summary of statistical analysis of carbon stock results per vegetation class 

 

As mentioned before, PT UL has conducted annual carbon stock measurement in set-aside areas. The result of the 

measurement is used in this report to estimate the carbon stock value in forested area and young regeneration 

forest area. The methods follow that used by Aksenta. 

 

Table 8. Summary of statistical analysis of carbon stock results per vegetation class 
 

Land cover class 
Number 
of Plots 

Stems per 
hectare 

Basal 
Area 

Average 
Carbon 
Stocks 

Standard 
error of the 

mean 

Confidence limits 
(90%) 

            Lower Upper 

Open Land  0 0 0 0 0 0 0 

Scrub  24 1,318 571.75 45.56 20.33 36.97 54.14 

Young Regenerating Forest  10 3,800 350,843 65.48 12.12 57.97 72.99 

Low Density Forest 
  

 2 
  

3,875  
  

422,027 
  

86.02 10.36 71.66 100.38 Medium Density Forest 

High Density Forest 
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7.9 Forest inventory results 

 

Table 9. Forest inventory class 
 

Land cover class Average 
carbon value 

Physical description of the land cover, e.g. species mix, forest type (pioneer, 
regenerating, primary etc.), diameter distribution, structural indices, maturity 

indices, etc. 

Open Land 0.0 
The open land found in the assessment area was the areas that are opened by 
the local community for farming, gardening and other activities. The existing 
plants are dominated by understory plants and grass. 

Scrub 45.56 

Scrub in the assessment area is land in dry plains that were previously used by 
the local community as gardening and farming land. Scrub are located in the 
South Part of the assessment area directly adjacent to the PT UL oil palm 
plantation. This scrub has a small area but widely spreads in the area of the 
concession of PT UL. The diversity of species in this scrub area was relatively 
low. The pioneer species in this scrub is quite dominant, in example Macaranga 
sp that were found in every subplot and plot. In addition, rubber (Hevea 
brasilliensis) is also found in every plot. This proves that the scrub area is an 
area that has been opened and utilized. 

Cultivated land 32.19 

The cultivated land in the assessment area is a rubber garden area. The rubber 
garden situated within the assessment area consists of monoculture rubber 
plantation and mixed rubber plantation. Similar with the scrub, the rubber 
plantation is also randomly distributed, and rarely found in one single canopy. 
In general, the location of rubber plantation and mixed rubber garden was also 
directly adjacent to PT UL oil palm plantation. In the mixed gardens areas, there 
were also found fruit plants. The diversity of species in mixed rubber plantation 
ecosystems is relatively low. Rubber (Hevea brasillensis) as a main species in 
this area has a high dominance compared to other plants. 

Young Regeneration 
Forest 

65.48 

The young regeneration forest areas are dominantly located in the riparian 
buffer zone inside the concession of PT UL. Outside the concession, young 
regeneration forest can be found in the edge of forest. The area is dominated 
by forest tree species such as Macaranga (Macaranga sp.) and some fruit trees 
such as Durian (Durio zibethinus), Rambutan (Nephelium sp) and Matoa/Taun 
tree (Pometia pinnata). 

Forest (HDF, MDF, LDF) 86.02 
The forest areas are located at hilly area inside and outside the concession of PT 
UL, especially on the North and Northwest part of the concession. This area are 
dominated by forest tree species from family of dipterocarpaceae. 
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8. Land Cover Classification  
8.1 Refined land cover map with title, date, legend and any HCS forest patches identified 

 

The refined land cover map was produced from initial land cover map by correcting the land cover map according 

the result of ground truthing. The refined land cover map is presented in Figure 16. 

 

 
 

Figure 16. Refined land cover map of PT UL and its surrounding after ground truthing 
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9. Patch Analysis Result         
9.1 Results of Decision Tree 

 

The potential HCS area from refined land cover map then overlaid with the result of participatory mapping to 

exclude all the community lands. 118 patches were identified as presented in Table 10. 

 
Table 10. Result of decision tree analysis 
 

Patch 
number 

Total area 
(ha) 

Of which 
core (ha) 

Priority 
Description of Decision Tree results 

(Low-LP, Medium-MP, High-HP) 

1 9.59 0.00 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

2 333.89 176.21 High Priority Indicative Conserve because high priority 

3 8.57 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

4 702.69 528.06 High Priority Indicative Conserve because high priority 

5 132.91 57.71 Medium Priority 

Indicative conserve because MP, high risk, 
no HDF, MDF or LDF, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

6 6.37 0.00 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

7 1.86 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

8 1.70 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

9 5.96 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

10 1.61 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

11 4.73 0.00 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

12 5.39 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

13 14.14 0.08 Low Priority 
Indicative Conserve because it is connected 
to the HPP 
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Patch 
number 

Total area 
(ha) 

Of which 
core (ha) 

Priority 
Description of Decision Tree results 

(Low-LP, Medium-MP, High-HP) 

14 2.17 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

15 1.39 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

16 32.97 5.96 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

17 1.87 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

18 3.27 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

19 1.40 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

20 21.98 2.39 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

21 1.83 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

22 1.80 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

23 13.91 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

24 91.71 54.17 Medium Priority 

Indicative conserve because MP, high risk, 
no HDF, MDF or LDF, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

25 4.91 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

26 4.22 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

27 5.44 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

28 8.79 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

29 9.56 0.00 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

30 12.02 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

31 2.16 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

32 1.14 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 
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Patch 
number 

Total area 
(ha) 

Of which 
core (ha) 

Priority 
Description of Decision Tree results 

(Low-LP, Medium-MP, High-HP) 

33 15.37 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

34 14.86 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

35 6.30 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

36 10.66 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

37 1.90 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

38 1.15 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

39 1.56 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

40 2.08 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

41 14.25 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

42 8.16 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

43 1.19 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

44 1.49 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

45 1.61 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

46 40.07 4.70 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

47 1.91 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

48 76.65 25.69 Medium Priority 
Indicative Conserve because it is connected 
to the HPP 

49 2.44 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

50 1.68 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

51 1.64 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

52 5.67 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

53 1.12 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 
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Patch 
number 

Total area 
(ha) 

Of which 
core (ha) 

Priority 
Description of Decision Tree results 

(Low-LP, Medium-MP, High-HP) 

54 14.94 0.72 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

55 5.14 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

56 8.12 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

57 2.76 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

58 2.41 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

59 3.44 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

60 5.57 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

61 15.44 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

62 17.52 1.77 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

63 6.27 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

64 13.23 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

65 6.65 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

66 18.50 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

67 8.45 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

68 1.10 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

69 12.07 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

70 6.88 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

71 8.64 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

72 81.56 24.01 Medium Priority 

Indicative conserve because MP, high risk, 
no HDF, MDF or LDF, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

73 1.14 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 



 

59 

 

Patch 
number 

Total area 
(ha) 

Of which 
core (ha) 

Priority 
Description of Decision Tree results 

(Low-LP, Medium-MP, High-HP) 

74 1.81 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

75 20.18 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

76 13.89 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

77 5.59 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

78 5.29 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

79 3.66 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

80 5.13 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

81 1.27 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

82 26.97 0.02 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

83 3.35 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

84 20.46 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

85 22.73 0.94 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

86 1.25 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

87 1.81 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

88 1.63 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

89 17.08 4.02 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

90 1.11 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

91 3.10 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

92 20.16 2.37 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

93 2.46 0.00 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 
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Patch 
number 

Total area 
(ha) 

Of which 
core (ha) 

Priority 
Description of Decision Tree results 

(Low-LP, Medium-MP, High-HP) 

94 15.75 0.58 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

95 8.85 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

96 2.77 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

97 4.18 0.00 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

98 7.15 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

99 20.80 2.27 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

100 26.23 1.03 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

101 1.51 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

102 3.13 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

103 4.35 0.00 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve Indicative Conserve 

104 85.68 33.12 Medium Priority 
Indicative Conserve because it is connected 
to the HPP 

105 7.51 0.56 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

106 1.94 0.00 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

107 90.33 46.69 Medium Priority 
Indicative Conserve because it is connected 
to the HPP 

108 4.23 0.00 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

109 51.96 22.43 Medium Priority 
Indicative Conserve because it is connected 
to the HPP 

110 29.59 9.20 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

111 10.62 0.20 Medium Priority 
Indicative Conserve because it is connected 
to the HPP 
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Patch 
number 

Total area 
(ha) 

Of which 
core (ha) 

Priority 
Description of Decision Tree results 

(Low-LP, Medium-MP, High-HP) 

112 1,319.40 1,013.31 High Priority Indicative Conserve because high priority 

113 39.92 11.10 Medium Priority 
Indicative Conserve because it is connected 
to the HPP 

114 6.09 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

115 7.63 0.06 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

116 9,888.25 8,432.49 High Priority Indicative Conserve because high priority 

117 3.19 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

118 2.87 0.05 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

119 2.42 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

120 4.01 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

121 1.95 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

122 2.06 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

123 3.53 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

124 4.08 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

125 2.75 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

126 7.25 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

127 1.78 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

128 29.32 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

129 1.45 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

130 2.89 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

131 2.96 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

132 20.56 4.99 Low Priority 
Indicative Conserve because it is connected 
to the HPP 
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Patch 
number 

Total area 
(ha) 

Of which 
core (ha) 

Priority 
Description of Decision Tree results 

(Low-LP, Medium-MP, High-HP) 

133 198.36 79.61 Medium Priority 
Indicative Conserve because it provide 
connectivity to HPP 

134 652.81 463.30 High Priority Indicative Conserve because high priority 

135 716.18 529.80 High Priority Indicative Conserve because high priority 

136 5.92 0.01 Low Priority 
Indicative Conserve because it provide 
connectivity to HPP 

137 11.91 0.04 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

138 245.83 101.74 High Priority Indicative Conserve because high priority 

139 9.42 0.00 Low Priority 
Indicative Conserve because it is connected 
to the HPP 

140 2.09 0.00 Low Priority 
Indicative Conserve because it provide 
connectivity to HPP 

141 872.09 720.91 High Priority Indicative Conserve because high priority 

142 4.43 0.00 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

143 403.45 183.19 High Priority Indicative Conserve because high priority 

144 13.50 0.37 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

145 5.12 0.37 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

146 32.02 4.96 Low Priority 

Indicative develop because LP in low forest 
cover landscape, RBA recommendation, 
there are significant biodiversity found, 
indicative conserve 

Total 16,986.48 12,551.18  
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9.2 Comments on Decision Tree outcome (including pre-RBA and RBA results) 

 

There are 146 patches that consist of 9 High Priority Patch (HPP), 10 Medium Priority Patches (MPP) and 127 Low 

Priority Patches (LPP). The 9 HPP is directly marked as indicative conserve. 7 out of 10 MPPs are have connectivity 

or directly connected to HCV areas and the last 3 patches required RBA. The RBA shows that the patches are 

needing to be conserved, so all the MPPs are marked as indicative conserve. 2 out of 127 LPPs are providing 

connectivity to HPP or HCV areas, 110 patches are connected to HCV areas and the rest 15 patches are also 

indicated as conserved based on the result of RBA, so all the LPPs are also marked as indicative conserve. All the 

potential HCS areas are already marked as HCV areas. Total indicative HCS area inside the concession of PT UL is 

764.98 ha and total indicative HCS area of the concession and 5 km buffer is 16,986.48 ha consisting of steep hills. 

These lands are not community land at the time of Participative Mapping and are State Land which the company 

does not have the legal basis to enforce as HCS area. 

 

Table 11. Summary of conservation (HCS and HCV) area in PT UL 

 

No Conservation areas Size (ha) 

1 HCS areas inside the concession that overlapped with HCV areas 764.98 

2 HCS areas inside the concession that not overlapped with HCV areas 0.00 

3 HCV areas inside the concession that not overlapped with HCS 958.85 

4 HCS areas outside the concession 16,221.50 

5 HCS areas inside the concession 764.98 
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10. Indicative Land Use Plan  
10.1 Summary of results of final ground verification  

 

The final ground verification (step 14) show that there are no community orchards or plantations, community 

gardens or future farm land in the indicative HCS areas inside the concession and outside the concession. The HCS 

areas will be actively managed and monitored.  

 

 

10.2 Final HCS map  

 

The final HCS map that has been merged with the result of participatory mapping, HCV areas, riparian zones and 

any other protection or conservation areas (Step 11 of Patch Analysis Decision Tree) is presented in Figure 17.  

 

 

Figure 17. Final HCS map of PT UL 
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10.3 Overview of forest conservation management and monitoring activities to be included in 

the Conservation and Development (land use) Plan  

 

Major threats to the HCS areas are the illegal logging and land clearing activities using fire that used to be done by 

local communities. Management and monitoring activities that will be included in the conservation and 

development plan including: 

 

a. Identified HCS areas will be excluded from land development plans, set them to No-Go areas and will be 

informed to relevant stakeholders. 

b. For landscape level, protected area management needs to be strengthened, such as raising awareness among 

local communities to stop logging, hunting and burning in conservation areas. 

c. Raise awareness with agreements with the local communities. Incentive program will be developed and 

consultation with local community. Continuation of the “fire free village programme” – potentially extending 

this to include conservation areas within the concession. 

d. Socialization and communication with surrounding communities regarding the boundaries of HCV-HCS areas, 

HCV-HCS essential functions, and participatory management and monitoring. 

e. Development of collaborative efforts and cooperation with relevant stakeholders in order to conserve and 

protect Conservation area including HCS-HCV area within concession and on landscape level. 

f. Threat monitoring (illegal logging, fire, poaching, logging company etc.) through regular patrol. 

g. Species enrichment by trees planting. 

 

 

10.4 List of activities still to be carried out before Conservation and Development Plan can be 

finalised 

 

Integration of HCS management plan with HCV management and monitoring plan. 

 

 

  
 

 

 


