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Abstract: Indonesian forestry challenges in attributional land-use conflicts of overlapping villages
and state forests have affected community livelihoods and forest sustainability for decades. This
empirical research uncovers the socio-economic attributes of villages in order to gain a better un-
derstanding of people−forest relationships in order to guide improved forest management and
governance for long-term sustainability. Data were obtained from 69 villages located in the forest
management unit of Lakitan Bukit Cogong in South Sumatra Province. Spatially-explicit quantitative
measurements and qualitative approaches were employed to explore the interrelationships between
human footprint, village development, and conflict resolution strategies over two decades. The
results confirmed that utilization of forest areas as part of the village territory (such as for building
settlements, public/social infrastructure facilities, plantations and agricultural fields) has long been
administered without permits, destabilizing forest functions. Moreover, aspects such as human
population size, proximity of villages to the national road and sub-district capital, and the transmi-
gration settlement units have an impact on the Human Footprint Index and Village Development
Index. Furthermore, our analyses identified three distinctive forms of conflict based on village type:
(1) villages which are administratively included in the forest area; (2) villages for transmigration
settlement; and (3) villages adjacent to company management concession areas. In these villages,
the clarity of land/forest boundaries and property rights are predominant conflict issues. Several
recommendations are proposed to support sustainable forest development; namely, controlling
human activities in the forest, improving village management governance, and resolving associated
conflicts.

Keywords: conflict resolution; human footprint; people-forest relationships; property rights; South
Sumatra; transmigration settlement units; village development

1. Introduction

The unauthorized and illegal use of forest land by humans has become a global prob-
lem, especially in Indonesia [1,2]. Improper resolution and poor governance ordinarily
results in land conflicts [3], threatening the value of forest areas and community liveli-
hoods [4]. Additionally, unlicensed conversion of forest areas for agricultural activities is a
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recognized consequence of escalating economic needs, driven by rising populations [5–9].
While some of this conversion arises from the deliberate expansion of migrant communi-
ties [10,11], some is also attributed to hereditarily existing customary claims [12]. Therefore,
many countries have started to change their mindset and acknowledge the existence of
communities in forest areas [13]. In recent decades, studies and policy models have been
adopted which focus on the empowerment of forest peoples [14–20].

In Indonesia, some ambitious policies and programs by the national government
have been implemented, namely the Agrarian Reform (Tanah Obyek Reforma Agraria, or
TORA) and the Social Forestry (SF) program [21–23] to promote win–win solutions among
actors with land interests [23,24]. These policies and programs did not only provide legal
social access to the land but also improved the quality of life by promoting forest-based
community management practices [24,25]. However, implementing and achieving these
policies and targets is relatively difficult and intricate [24,26,27]. Besides, tenure conflicts
are frequently occurring on the land, to the extent that this has been identified as the
primary reason for the failure in forest governance [28].

Based on existing regulations, the whole zonation of Indonesian state forest lands are
administratively divided into the village boundaries. It is important to note that the village
is still the primary socio-economic entity in rural Indonesia. Thus, to represent the socio-
economics of society, this research will use the village as a unit of analysis. The profound
understanding of peoples engaged in forest activities, as well as village development
and characteristics, is necessary [29–31] in the consideration of appropriate landscape
management implementation [32–34]. In order to achieve the objectives of TORA and SF
policies, it is essential to examine the socio-economic characteristics of communities in state
forest regions as an initial step in assessing goals and prominent program choices.

Based on Indonesia government regulations No. 12/2019 about Financial Regional
Management [35], Forest Management Units (FMUs) are the lowest forest management
entities in Indonesia [36] which can operate effectively as a public service agency (known
as BLU-Badan Layanan Umum). For an institution that holds BLU status, FMU will fulfil
its position as the institution responsible for managing businesses and generating income
(independent financial management) in community-based forest business units. By analyz-
ing at the FMU scale, the findings of this study will hence promote financial support in
the forest and community development as well as provide basic data for assessment and
mapping/clustering of program implementation monitoring and evaluation. The usability
and applicability of the results of this study are further enhanced by spatial depiction and
representation.

This study aims to answer three principal questions. Firstly, what are the types of
human activity and their respective impacts on forest biophysics, including evidence of
humans in forest history? Secondly, what are the conditions of socio-economic growth
of the village? Lastly, how can the conflicts among actors around the forest landscape
be described and what are their approaches towards resolution? We use three forms of
analysis to answer these issues, including human footprint (HF), village development (VD),
and conflicts analysis. To the best of our knowledge, the empirical research presented here
is the first to analyze villages’ socio-economic conditions by three different approaches and
datasets consisting of human footprint index (HFI), Village Development Index (VDI), and
conflict mapping and resolution strategies.

2. Materials and Methods
2.1. Study Area

This research was conducted in the Production FMU of Lakitan-Bukit Cogong (LBC),
South Sumatra Province, Indonesia, 102◦46′12′′ to 103◦15′36′′ E and 02◦45′00′′ to 03◦16′48′′ S
(Figure 1). LBC is one of the Production FMU models that has been designated by the Min-
ister of Forestry Regulation (SK.790/Menhut-II/2009) and South Sumatra Governor Regula-
tion No. 41/2017 about the Establishment of Technical Implementation Unit (Unit Pelaksana
Teknis-UPT) as an FMU in the South Sumatra Forestry Region. Based on South Sumatra
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Governor Regulation No. 41/2017, the LBC management area coverage is 100,960 ha [37].
However, after the spatial analysis was conducted, we concluded that there were only
71,665.71 ha as it seems five polygons have been counted twice.

Figure 1. Village administration units around the forest management area of Lakitan Bukit Cogong, South Sumatra Province,
Indonesia.

As the first step, we determined the village’s name and code number (a simple
identifier grouped by district/sub-district) of those inside the forest area. The term inside
(known as “around”) the forest area is the village/sub-district whose territory is located in
the middle or surrounded by state forests [38]. In this analysis, we used ArcGIS to overlay
a map of the outer boundaries of the LBC management area with the village administrative
boundary map. Following this, the names of the villages were confirmed from the village
and LBC Head in accordance with the respective location of the created map.

Based on the results of forest area maps and analysis of village administrative bound-
aries, the LBC forest area covers three districts including Musi Rawas, Musi Rawas Utara
and Lubuk Linggau. Administratively, the area of LBC covers 16 sub-districts and 69
villages (Figure 1). There were 63 villages in the production forest area and six villages in
the protected forest area.

2.2. Human Footprint (HF) Analysis

Human footprint analysis is an effective method for identifying, understanding and
evaluating spatial patterns of the Earth’s surface that have been transformed and influenced
by anthropogenic activity [39]. Moreover, this analysis is required to support the analysis of
socio-economic and biophysical factor relationships [33,40], which will ultimately influence
and support more equitable land use policies between conservation and production [41].
HF analysis by Venter and colleagues [42] stemmed from the work of Sanderson and
colleagues that were derived from wilderness mapping; values are expressed as percent-
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ages [43] and primary data in the form of human footprint values were provided by Venter
and colleagues [44].

We use human footprint index (HFI) datasets for our research areas extracted from
global terrestrial data in 1993 and 2009 with a resolution of 1 km2 pixel size. In this data,
HFI was calculated by analyzing eight indicators of human activity, including (1) built-
up areas, (2) population density, (3) electrical facility, (4) croplands, (5) pasture land, (6)
roads, (7) railways, and (8) navigable waterways. Each human activity was weighted
according to its potential impact on biodiversity. Specifically, a cumulative score between
0 and 50 was assigned to each pixel, with a value of zero reflecting no impact of human
disturbance [44,45].

The analysis was conducted in the 69 village areas (inside and outside the forest
territory). To build the matched dataset, first we used ArcMap 10.5 to generate the boundary
shape and centroid point of the villages as the units of analysis. The 2017 spatial data
obtained from the Indonesian MOEF (Ministry of Environment and Forestry) was used to
determine the location, such as the LBC forest area boundary map, village boundary maps,
road maps, and river maps. At each point (village centroid), we recorded (1) the human
footprint in 1993 and 2009, (2) the elevation and slope, and (3) whether the point was inside
or outside the forest area. Next, by utilizing the data obtained, we used the non-parametric
Wilcoxon approach to evaluate differences in the expansion of human footprint, both inside
and outside forest areas.

2.3. Village Development (VD) Analysis

Village development analysis is employed to analyze the VDI, which is required to rep-
resent the respective village development and autonomy (self-government) status [30]. This
status enables stakeholders (especially the government and the village community itself)
to empower village communities skillfully in order to achieve the village’s development
goals. Thus, we selected the villages in the forest area as our unit of analysis.

We also used Village Potential Datasets (known as Potensi Desa-Podes) issued by the
Bureau of Statistics (BPS) of South Sumatra Province. These datasets have been used in
many regional socio-economic development assessments in Indonesia [46–48] to evaluate
progress of programs or policy implementation such as forest management certification [49],
REDD+ (Reducing emissions from deforestation and forest degradation in developing
countries) [50] and community forestry [51]. Podes is publicly available as village-level
socio-economic datasets that are collected three times during every 10-year period [38].
Podes datasets were collected for this study from a census of the lowest governmental
administrative tier, i.e., Village, Nagari (indigenous-based governance system), and Trans-
migration Settlement Unit, carried out through direct interviews by trained personnel
(BPS Subdistrict staff) with relevant respondents (i.e., the village leader in rural and urban
areas). Thus, we used the latest available Podes datasets (2018) as development indicators
in this research, which is expected to reflect the current conditions through quantitative
data. Finally, 131 indicators were selected, embedded in 14 index variables (Table 1). Fur-
ther details on indicators and justification are provided in Table S1 of the Supplementary
Materials.

VDI was analyzed by using a scalogram technique to determine village classes through
sorting and ranking the villages [52]. In this procedure, the names of village, population,
and number of service facilities, along with development indicators (Table 1) were recorded
in a matrix format on MS Excel and calculated on the basis of Equation (1) [52].

VDj =
n
∑
i

I′ij

I′ij =
Iij−Ii min

SDi

(1)

where VDj = regional development index; Iij = development indicators score of i in region j;
I’ij = development indicators score of i in standardized regional j; Ii min = minimum regional
development score; SDi = standard deviation of regional development score.
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Table 1. Variables in the scalogram analysis, based on Podes datasets.

No Index Variable

1 Demographics
2 Territoriality
3 Accessibility of Health Facilities
4 Accessibility of Educational Facilities
5 Accessibility of Economic Facilities
6 Health Facilities
7 Educational Facilities
8 Social Facilities
9 Prosperity Condition

10 Economic Activity
11 The existence of social institutions
12 Electricity, Information, and Communication
13 Economic Infrastructure
14 Public Facilities

The results of the scalogram technique in this study applied the class terms and
were divided into three classes. Firstly, Class 1: VDI value is greater than the sum of the
average values with the standard deviation. Secondly, Class 2: VDI value is greater or
equal to the average value and smaller or equal to the sum of the average values with the
standard deviation. Lastly, Class 3: VDI is smaller than the average value. Accordingly,
we used stepwise regression analysis to elucidate the relationship between VDI value as
the dependent variable and the value of variables (Table 1) as the independent variables.
Additionally, the village class was provided in spatial form and checked by both the LBC
manager and the village office staff to ensure results were consistent and matched detailed
knowledge of the village environment.

2.4. Land Conflict Analysis

We applied conflict resolution analysis to gain in-depth understanding of the social
conditions in the study area. The “land-use/tenure conflict” applies to a situation involving
land-use actors with conflicting interests at a geographical location that may result in
adverse impacts [53]. As suggested by Gamin [52], this research is relevant in developing
equitable land management measures in the forest area. This study varies from previous
research because we aim to spatially identify potential disputes, categorize conflicting
parties and objects, and evaluate the conflict resolution approaches on the ground.

Conflict analyses were organized as follows. In the first step, the spatial analysis was
conducted to produce a map of potential conflicts. This analysis is rarely arranged in conflict
resolution research, despite it being of great importance prior to field investigation [54] to
help in formulating specific land use planning [55]. The map was produced by overlaying
the LBC management area map, village administration map, forest management permit
map, and the 2017-based land cover map. These maps were obtained from LBC and the
Directorate of Inventory and Strengthening of Forest Resources (Direktorat Inventarisasi dan
Pemantapan Sumber Daya Hutan-IPSDH), MOEF. Following this, potential land conflicts
were generated from unpermitted forest used (resulting from its land cover) which are not
appropriate with their functions and utilization. Subsequently, the map was confirmed
with the corresponding authorities (LBC and village government).

The second step, namely in-depth analysis of the village conflict, was conducted from
November to December 2018. This case study approach provides supporting evidence
to complement spatial analysis. The site was selected purposively in reference to inter-
views with the head of LBC who understood the research location according to conflict
vulnerability and LBC’s conflict resolution plan. In reference to these specific conditions,
six villages were thereby selected as the focus of analysis, including Margapuspita, Tegal
Sari, Jajaran Baru 2, Muara Megang, Embacang Baru Ilir and Karang Dapo.
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After these two steps were completed, the locations of the selected villages were
analyzed with qualitative analysis in the form of conflict resolution. Specifically, we used
the mediation method initiated by Diaulhaq and colleagues [56–58]. It consists of data
preparation, conflict analysis, and clarification. Face-to-face interviews were arranged with
all parties, consisting of head of LBC, subdistrict head, village head, land owners and com-
pany manager(s). Conflict analysis includes reviewing several critical data/information,
including conflict issues, forms, types of conflicts, objects of conflict, stakeholders/parties,
and their positions and interests. The triangulation source confirmation method was used
to clarify the data based on focused discussion with residents and stakeholders. Even-
tually, the formulation of a conflict resolution strategy and implementation strategy was
administered through several workshops and focus group discussions.

3. Results and Discussion
3.1. Land Utilization by Human Activities

HFI analysis was carried out on 69 villages at two time points 16 years apart (1993
and 2009). The utilization of forest areas as villages in the form of settlements, public
and social facilities, and plantation land has long been practiced. Based on the Wilcoxon
test (Supplementary Material, Table S2), the average human footprint in LBC areas was
increasing. The p-value (2-tailed) was 0.001, which indicates that there was a statistical
difference in the human footprint within the village in the LBC area; HFI comparisons
in every village are provided in Table 2. The results revealed that the HFI in the village
was influenced by population growth. HFI values are affected by the existence of village
transmigration management as well as proximity to the national road. Additionally, results
confirmed that the area of village land inside the forest area does not affect the level of
human footprint. This is because forest development and management are still under
control, ensuring that HFI changes in villages where the majority of the village area is
covered by forest do not result in a significant increase in HFI value. This was also relayed
by Mammides, who stated that village socio-economic conditions are not always associated
with protected areas [59]. HFI will be impacted specifically if the region experiences
population growth and uncontrollable community forest management activities.

The highest HFI values in 2009 were found in Bangun Rejo, Ciptodadi, and Rantau
Alih (all in the sub-district of Sukakarya) and Marga Bakti (Lubuk Linggau Utara 1-LLU
1). These regions are the settlement centers dominated by non-farm-based economic
activities. Previous studies in this area of research [28,57] have reported that the existence
of settlements and population growth are becoming influential factors for the existence
of facilities and human activity on the land. LLU 1 is part of Lubuk Linggau City, in
which community activities are primarily involved in processing and service businesses,
as well as the urban settlements. The HFI for LLU 1 is also strongly influenced by the
situation of Lubuk Linggau City’s economic activities, infrastructure, and connectivity.
Meanwhile, Sukakarya is the settlement unit area of transmigration. Transmigration
policies were acting as a catalyst for rapidly expanding rural industries such as oil palm
and rubber plantations [60,61]. Several companies were operating in this location, namely
PT Perkebunan Hasil Musi Lestari (PHML, palm oil company), PT Pertamina EP Asset 2
(oil and gas company), and local mining companies. The presence of these corporations
has stimulated alterations in land use trends, infrastructure development facilities, and
settlements.
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Table 2. Village Development Index (VDI) and Human Footprint Index (HFI) of each village in the study, including inside production forest (n = 63) and protected forest (n = 6).

No District Sub-District Village VDI Score VILLAGE Class HFI 1993 HFI 2009
HFI Change

(Total)

HFI Change (Forest Area)

Inside Outside

1 Musi Rawas Tuah Negeri Bamasko 52.25 III 12.00 12.58 0.58 0.40 0.58

2 Musi Rawas Suka karya Bangun rejo 66.80 III 22.85 23.23 0.38 −1.50 0.55

3 Musi Rawas Utara Rawas ilir Batu kucing 62.99 III 13.80 15.25 1.45 0.00 1.46

4 Lubuk Linggau LLU I Belalau I 121.38 II 19.00 15.33 −3.67 0.00 −3.67

5 Musi Rawas Utara Rawas Ilir Beringin Makmur
I 70.55 III 12.10 12.42 0.32 0.50 0.30

6 Musi Rawas Megang Sakti Campur Sari 83.30 II 13.39 13.57 0.17 0.48 0.47

7 Musi Rawas Suka Karya Ciptodadi 52.25 III 21.88 21.53 −0.36 −1.75 −0.34

8 Lubuk Linggau LLU I Durian Rampak * 119.89 II 15.55 15.06 −0.48 −2.50 −0.52

9 Musi Rawas Utara Karang Jaya Embacang Baru 66.21 III 12.99 13.10 0.11 −0.04 0.38

10 Musi Rawas Megang Sakti Jajaran Baru I 52.71 III 13.20 13.71 0.51 0.64 0.75

11 Musi Rawas Megang Sakti Jajaran Baru II 57.10 III 14.00 14.40 0.40 0.27 0.00

12 Musi Rawas Utara Karang Dapo Karang Dapo I 57.58 III 11.45 11.38 −0.07 0.28 −0.47

13 Musi Rawas Utara Karang Dapo Karang Dapo II 94.98 II 12.77 14.09 1.32 0.00 1.10

14 Musi Rawas Utara Karang Jaya Karang Jaya 43.26 III 15.73 16.10 0.38 0.46 0.55

15 Musi Rawas Muara Kelingi Karya Mukti 60.30 III 13.67 14.04 0.38 0.00 0.39

16 Musi Rawas Megang Sakti Karya Mulya 89.51 II 12.18 12.59 0.41 0.00 0.44

17 Musi Rawas STLU Kosgoro 84.81 II 15.92 16.00 0.08 0.00 0.00

18 Musi Rawas Muara Kelingi Lubuk Muda 126.88 II 11.93 13.82 1.89 1.00 2.33

19 Musi Rawas Selangit Lubuk Ngin 64.38 III 13.24 14.39 1.16 0.67 1.21

20 Musi Rawas Muara Lakitan Lubuk Pandan 28.48 III 13.03 13.82 0.79 0.67 0.78

21 Musi Rawas Tuah Negeri Lubuk Rumbai 49.41 III 15.31 15.24 −0.07 0.50 −0.09

22 Musi Rawas Muara Kelingi Lubuk Tua 31.05 III 11.91 12.15 0.24 −0.89 0.70

23 Musi Rawas Sumber Harta Madang 59.15 III 13.69 13.97 0.28 0.33 0.28
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Table 2. Cont.

No District Sub-District Village VDI Score VILLAGE Class HFI 1993 HFI 2009
HFI Change

(Total)

HFI Change (Forest Area)

Inside Outside

24 Musi Rawas Utara Rawas Ilir Mandi Angin 33.44 III 13.71 14.55 0.84 0.89 0.87

25 Musi Rawas Muara Kelingi Mandi Aur 60.42 III 13.63 14.74 1.11 0.00 1.11

26 Lubuk Linggau LLU I Marga Bakti * 88.90 II 19.08 19.67 0.58 0.00 0.70

27 Musi Rawas Muara Lakitan Marga Baru 55.56 III 11.98 12.18 0.20 0.38 0.17

28 Musi Rawas Megang Sakti Marga Puspita 112.78 II 12.31 12.13 −0.19 0.10 −0.57

29 Musi Rawas Jayaloka Margatani 115.62 II 11.67 12.40 0.73 1.85 −0.24

30 Musi Rawas Megang Sakti Megang Sakti III 62.70 III 10.33 7.07 −3.27 0.33 −4.64

31 Musi Rawas Megang Sakti Megang Sakti V 83.48 II 11.35 12.06 0.71 0.00 0.71

32 Musi Rawas Megang Sakti Mekarsari 89.40 II 12.55 12.68 0.13 0.55 −0.42

33 Musi Rawas TPK Muara Kati Baru I 98.01 II 8.92 14.05 5.13 8.00 4.50

34 Musi Rawas TPK Muara Kati Baru
II 212.71 I 5.60 12.40 6.80 8.00 6.00

35 Musi Rawas Megang Sakti Muara Megang 63.89 III 13.29 14.97 1.68 4.17 1.77

36 Musi Rawas Megang Sakti Muara Megang I 126.83 II 12.73 13.81 1.08 0.44 0.00

37 Musi Rawas Megang Sakti Mulyo Sari 80.71 II 11.00 11.15 0.15 0.81 0.00

38 Musi Rawas Jayaloka Ngestiboga I 75.71 III 12.18 10.53 −1.65 −9.00 −1.94

39 Musi Rawas Megang Sakti Pagar Ayu 66.32 III 12.09 10.43 −1.65 −2.24 0.67

40 Musi Rawas Muara Lakitan Pelita Jaya 56.46 III 11.86 12.32 0.46 0.40 0.50

41 Lubuklinggau LLU I Petanang Ilir 105.61 II 14.78 17.11 2.33 4.50 0.50

42 Lubuklinggau LLU I Petanang Ulu 107.66 II 11.43 16.38 4.95 6.00 5.12

43 Musi Rawas Selangit Prabu Menang 96.13 II 15.80 16.00 0.20 0.75 0.14

44 Musi Rawas Suka Karya Rantau Alih 84.98 II 24.14 19.29 −4.86 −6.00 −4.60

45 Musi Rawas TPK Rantau Bingin 73.20 III 9.75 13.31 3.56 0.00 3.56

46 Musi Rawas Utara Karang Jaya Rantau Jaya 63.87 III 12.94 13.28 0.34 0.67 0.31
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Table 2. Cont.

No District Sub-District Village VDI Score VILLAGE Class HFI 1993 HFI 2009
HFI Change

(Total)

HFI Change (Forest Area)

Inside Outside

47 Musi Rawas Megang Sakti Rejosari 96.07 II 12.00 11.69 −0.31 0.00 −0.40

48 Musi Rawas Selangit Selangit 62.05 III 18.31 17.81 −0.50 0.44 −1.06

49 Musi Rawas Utara Karang Dapo Setia Marga 36.50 III 11.69 12.24 0.55 0.45 0.64

50 Musi Rawas Muara Lakitan Sido Mulyo 71.80 III 11.48 11.68 0.19 1.00 −0.09

51 Musi Rawas TPK S. Gegas Temuan 146.49 I 9.39 13.75 4.36 0.00 4.74

52 Musi Rawas STLU Sri Mulyo * 80.90 II 17.20 17.73 0.53 0.50 0.57

53 Musi Rawas Suka Karya Sugih Waras 59.85 III 11.91 7.82 −4.09 0.00 −8.33

54 Musi Rawas STLU Sukakarya * 97.19 II 19.50 19.10 −0.40 0.00 −0.83

55 Musi Rawas STLU Sukamerindu 77.20 III 13.52 13.96 0.43 0.75 0.30

56 Musi Rawas STLU Sukarejo * 106.97 II 16.15 16.38 0.23 −0.60 0.67

57 Musi Rawas Suka Karya Sukowarno 83.91 II 20.17 17.00 −3.17 −7.00 0.00

58 Lubuklinggau LLU I Sumber Agung 110.29 II 16.43 16.86 0.43 0.67 0.39

59 Musi Rawas Megang Sakti Sumber Rejo 55.31 III 13.21 13.89 0.68 0.00 0.68

60 Musi Rawas Muara Beliti Suro 81.98 II 13.47 14.96 1.49 0.00 1.49

61 Lubuklinggau LLU I Taba Baru * 58.49 III 14.93 13.93 −1.00 −2.50 −1.17

62 Musi Rawas Selangit Taba Gindo 83.10 II 8.33 15.20 6.87 0.00 6.87

63 Musi Rawas Selangit Taba Remanik 90.65 II 4.35 7.05 2.69 4.57 2.74

64 Musi Rawas Selangit Taba Renah 64.93 III 5.80 10.09 4.29 −0.75 4.54

65 Musi Rawas Selangit Taba Tengah 96.66 II 11.50 10.75 −0.75 −0.67 −6.00

66 Musi Rawas Utara Rupit Tanjung Beringin 91.41 II 14.96 15.38 0.42 1.00 0.35

67 Musi Rawas Megang Sakti Tegal Sari 103.89 II 12.95 13.43 0.48 0.71 1.00

68 Musi Rawas Utara Karang Jaya Terusan 51.07 III 14.97 15.51 0.54 0.53 0.49

69 Musi Rawas Megang Sakti Trisakti 122.32 II 11.22 10.17 −1.06 −0.33 −2.56

* Village inside protected forest. Note: VDI value class 1: >140; VDI class II: 140 > II < 80; VDI Class III: <80; LLU 1: Lubuk Linggau 1; TPK: Tiang Pumpung Kepungut; STLU: Suku Tengah Lakitan Ulu.
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From the historical perspective, these settlements were formed in connection with the
existence of several activities. For example, the existence of migrant post concessions for
logging in the 1970s and transmigration projects around the mid-1980s [60]. These could
support the HFI data, which indicates human presence and activities in this site for at
least two decades. Migrants came from areas within South Sumatra Province, initially as
workers at logging companies as well as illegal loggers. After completing their works, the
land was bought as a temporary settlement, still in the form of forest land.

Beyond these more historical activities, these people also expanded their land and
converted it into plantations [62] that are parallel to the planting culture in Sumatra [60] and
market/demand [63]. As a result, the temporary settlement gradually changed, becoming
permanent. Initially, under those circumstances, the land was cleared with a burning
system and planted with horticultural crops mixed with planting crops (dominated with
the para rubber tree-Hevea brasiliensis). Different perennial crops were also found in other
regions like coffee, cocoa, and palm [63]. Eventually, the most striking observation to
emerge was that after the rubber was grown under canopy cover, it then surfaced as
monoculture rubber plantations.

The above practices are similar to the re-distribution of the population under the
transmigration program, although slightly different in the process of land acquisition.
Trans migrants came from Java Island, which officially participated in the government’s
transmigration program. In the literature review, this program is regarded as one of the
drivers of deforestation [6]. Twenty-one provinces in Indonesia have been designated
as destinations for transmigration. Between 1969 and 1997, a total of 264,081 families
(1,139,549 people) migrated to the province of South Sumatra and notably became the
destination with the highest level of immigration [64]. Each household received 0.5 ha
of land for permanent settlement and home garden, as well as 2 ha of land (lahan usaha,
LU) for crops cultivation (farm income). Recently, several new utilization schemes have
emerged, such as oil palm planted by the contract system with companies [64]. With
these capitals, most transmigrants have reached a standard of living above the poverty
line [65]. At present, migration and resettlement of the population are no longer occurring.
Community development can be achieved through an emphasis on improving existing
land (intensification). Despite this land-use intensification, we expect that HFI values will
not increase or decrease (such as in relation to consequences for the forest), although this
still needs further additional research in the future, to ensure that this intensification does
not lead to increasing the HFI value.

It is apparent that the highest value of HFI change (inside forest area) is for villages
in Tiang Pumpung Kepungut (TPK) sub-district. This particular sub-district is one of
South Sumatra’s sub-districts with significant population growth over the past few years.
Therefore, the area has been divided into new villages. The state forest area is only
about 0–2% (25–1500 ha) in these village areas. This finding confirms that the community
began to expand throughout this period (1993 to 2009), using forest land for massive
cultivation, which is why the value of “HFI Change (inside the forest area)” in Table 2 is
quite substantial.

The average HFI of villages in protected forest areas in 2009 was 16.9, categorized as
very high. Some protected areas had HFI values around 2–3 [66]. However, the value of
“HFI change” is very low, between –0.48 and 0.5. This confirms that the exploitation was
widespread prior to 1993 and virtually unchanged between 1993 and 2009. We considered
it started when human beings attempted to enter this area from the 1960s–1980s by a
migrant community from outside of Musi Rawas Regency. This community traditionally
settled and gardened in the form of crop production, such as coffee and cloves. This
situation likely substantiates the fact that anthropogenic impacts in the form of settlement,
infrastructure, and land utilization affect the value of the HFI as there is evidence that
there had been massive forest fires in 1993 and 1997 that mostly decimated land, trees
and shrubs, and it seems likely that farmers started cultivating rubber plants after fires
until the present day [65,67,68]. Currently, these burnt areas are covered by mixed para
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rubber vegetation of >20 years, 10–20 years, and <5 years. Moreover, further supporting
evidence is the availability of MPTS (Multi Purposes Tree Species) dominated by Durio
zibetinus, Ficus variegate, Pterospermum javanicum dan Spondias sp. This protected area
also functions as the center of springs, not only for vegetation. The community uses
water for daily needs and irrigation of land and rice fields. Despite that, land tenure
claims have ended since the establishment of protected forest boundaries in 1998, followed
by the Land and Forest Rehabilitation Movement (Gerakan Rehabilitasi Hutan dan Lahan)
program by the Ministry of Forestry (MoF) in 2004. These findings provide confirmatory
evidence that efforts to stabilize the forest area and control human activities are identified
as having a positive impact on the low value of “HFI change”. While there is as yet no
standardized classification of ‘high’, ‘moderate’ or ‘low’ level HFI (including changes over
time), considering that the index is a 50-point scale and the range of HFI change we found
across the 6 villages fell between −0.48 and 0.5 over a 16-year period, we consider the
changes to be largely negligible, which may enable us to assume that any forest protection
measures implemented have been successful in preventing further change.

3.2. Social-Economic Development of the Village

The spatial distribution of the village classes (Figure 2) and their analyses (Table 2)
reveal that there are two villages in class I (6%), 32 villages in class II (46%), and 35 villages
in class III (51%). We address several important key variables, including land use, number
of farmers groups, the existence of primary facilities (education and health), and related in-
frastructure (road conditions, electricity availability, and communication network quality).
People’s livelihoods emerge mostly from the agricultural sector in the form of irrigated
and non-irrigated rice fields, as well as dryland agriculture and plantations, in particular
oil palm plantations and rubber plantations. Moreover, each village has its basic education
facilities (elementary schools) and a place for learning the Quran, powered by electricity,
and reached by telephone signals, and women’s, youth, and farmer organizations have
been formed. In contrast, some villages are not traversed by public transport, unreached
by internet signals from any telecommunication providers, and are relatively distanced
from universities or higher education institutions.

Statistical results (Supplementary Material, Table S3) indicate that the number of
people in the population is the main factor influencing VDI. The total population in these
69 villages was 162,036 people. The villages of Marga Baru, Lubuk Tua, and Lubuk Rumbai
have the highest population (more than 5000 people per village), each categorized as Class
III. It is interesting to note that VDI decreases by 0.18 for every 125 people increase in the
population. These factors revealed the relatively strong correlation between the village’s
carrying capacity and the number of facilities, as well as the village governments’ ability to
conduct good governance.

Another striking observation from the VDI spatial analysis shows that the distance
from the capital of the sub-district and national roads, as well as the status of the transmi-
gration village, are factors which influence VDI.

The villages which are sub-district capital or close to the capital/prospective capital
of a sub-district influenced the VDI value. Primary facilities such as education (junior
and senior high schools) and community health centers (local and small-sized hospitals),
as well as economic support facilities, such as commercial banks, ATMs, markets, post
offices, and expedition services (shipment), were found in these villages. The capital of
the sub-district had the most straightforward and most strategic access to surrounding
villages [69]. There is ample support for these conditions, such as the governance systems
that exist in Indonesia and a regional development strategy, which accelerate the economic
hub development and regional growth.
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Figure 2. Village Development Index (VDI) in and around Lakitan-Bukit Cogong (LBC). Note: VDI value Class I: >140; VDI
Class II: 140 > II < 80; and Class III: <80.

The availability of access roads (especially the existing National/Arterial Road, Central
Sumatra highway) drives high human activity and size of settlements. Because of that,
supporting facilities such as electricity, local roads, and land management were higher
in these areas. Villages near arterial roads have become the location of several health
facilities (clinic, pharmacy, or drugstore) and economic facilities (supermarkets, hotels,
and restaurants). In addition, the road also supports business mobility in the village
because it can be accessed by large-capacity vehicles. The development and existence
of roads provide positive benefits for forest production with convenient access to forest
resources [70,71]. Conversely, regardless of the advantage they offer, roads could increase
the vulnerability of ecologically prioritized surroundings, i.e., forests with protected and
conservation status [72]. The existence of roads develops and facilitates transport access to
protected resources, thus jeopardizing the security of these forest resources [73,74].

Transmigration Settlement Units (TSUs) are potential locations, preferably in villages,
that have been appointed as transmigration settlements by governments to support its re-
gional growth development. They consist of approximately 300 to 500 households and have
vital infrastructure facilities, general public utilities, and related supporting facility [75]. It
is important to highlight the fact that a good arrangement and governance of TSUs has
influenced the high value of VDI in these villages. Each TSU provided primary public
facilities, namely basic education (for elementary school and Islamic learning and Quran
recitation center), health centers, marketplaces, extensions centers, and social facilities in
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the form of religious activities. These facilities are usually superior to those in the villages
in surrounding areas (i.e., excluding transmigration villages) [76]. In addition, during
recent years, these physical infrastructures have been upgraded, particularly roads, which
are vitally important to development and facility access. The results confirm that there is
an apparent disparity in quality (road surface) infrastructure between the TSU and nearby
rural areas.

We speculate the development of the villages in our study site will be difficult to
increase, evident from the factors supporting their development found in this research.
There appears to be a case of construction unavailability for new roads across the province
and the transmigration program has been terminated. Nonetheless, we can aspire to
the existence of a Village Fund program (dana desa) under the Law Number 6/2014 on
Villages [77,78], which may improve the aspects of local governance strengthening [79].
Additionally, it is notable that villages and communities can utilize the Village Fund to
undertake activities that provide households with direct socio-economic benefits, develop
infrastructure facilities and accessibility to meet their own needs.

3.3. Social Problem in Land Utilization Activity

Based on the map of potential conflicts surrounding the LBC forest area resulting from
spatial analysis (Figure 3), there are 54,744.17 ha (75% of land in the LBC forest area) that
have the potential to be in conflict, and they are spread across 68 of 69 villages. The one
village which was identified as being without conflict (13.1 Suro) has an outer boundary
adjacent to the forest regions, but the village administrative region is not included in
forest areas, likely explaining this phenomenon. Presently, these potential conflict lands
are managed as settlement (1%), rice field (1%), upland farm (11%), plantation (rubber
and palm oil, 13%), and mixed upland farm (50%). These results show that forest land
management activities are no longer suitable for their functions. In practice, settlement
and non-forest land-use activities were surprisingly built inside the forest, even in forests
with “protected” status. Furthermore, there is no legally appropriate land management
permit available to the villager. This condition is contrary to Indonesian Forestry Law
41/1999 [80] which states that forest area can only be used for tree cultivation or an
agroforestry system can be applied which pairs forestry and agricultural crop production.
Nevertheless, agroforestry system practice is not being fully implemented, and the villagers
did not plan for agroforestry systems (note: rubber plantations which are mixed with other
MPTS are classified as mixed upland farm).

The qualitative study revealed that there are three types of case of dispute. Firstly, the
village was included in the forest sector. Secondly, the dispute between transmigration
village and the old village. Thirdly, the village bordering close to the company holding the
license for concession. The primary issue is an overlap between land use and rights. This
issue has proven to be quite complicated by involving many actors and the existence of
historical factors. This condition is in line with previous studies [4,81–83] which have arisen
in the post-reform period (mid-1998) [84]. Following validation and in-depth analysis at
the sites, the analytical findings are summarized in Table 3.
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Figure 3. Village potential conflict analysis and the selected villages in and around Lakitan-Bukit Cogong (LBC).

The findings from the data analysis have shown that the primary cause of all dis-
putes is ambiguous boundaries linked to unspecified property rights. This case is widely
recognized in different regions of Indonesia [4,46,85–89], and even observed in the transmi-
gration region. We need to clarify land ownership in the form of a land property right with
a formal title by virtue of the boundaries that have been established. In Indonesia, land
formal title clarity is very rare [90], while confirmation of land management actions by the
owner and empowerment actions by the government or other parties is crucial [91]. In their
accounts of surrounding villages, the smallholders argued that clarifying the land’s status
would improve the legal validity and ownership responsibility of land use. Moreover, land
titles will reduce the possibility of land expansion in forest areas and clarify forest protec-
tion status [8]. The mediation actions (Table 3) show positive progress toward achieving
win-win solutions and solving the problem between the parties. Although widely accepted,
this mediation process suffers from some limitations due to transparency and inequitable
benefit. Several strategies are offered to minimize friction between them by employing a
communication, negotiation, and collaboration approach between internal and external
parties—the party should entrust its obligations to just and equitable land management.
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Table 3. Village conflict analysis in three object cases and respective examples.

The Object of Conflict and Actors Description and Analysis of Conflict Post Mediation and Outcomes

Case I: Villages claimed in the state forest area

1. Jajaran Baru II Village

The object of conflict:

� Settlements, and public and social facilities (257 ha)
� Village road in hamlet 7 (3 ha)
� Plantation land I (LU I) and Plantation land II (LU II) (350 ha)
� Rubber and palm oil plantation (1090 ha)

Primary Actors: Society vs. Forest Management Unit (FMU)
Supporting Actors: Forest Agency, Forest Area Stabilization Center
(BPKH), Agricultural Agency, National Land Agency (BPN),
Extensions Agent, Production Forest Management Office (BPHP)

� All conflict objects are declared as part of the state forest area
status. Society demanding the objects of the conflict to be
released from the state forest according to current utilization.

� Settlements, public and social facilitation, have been used and
built with a network that connects roads and residential
buildings, offices, schools, and places of worship for residents.

� Hamlet 7 connecting roads have been opened and concatenated
with the settlement.

� Plantation areas have functioned as rice fields, irrigation
networks (built by the Public Works Department along with
River Region Center), and additional new rice fields by the
Agriculture Office.

� The village government of Jajaran Baru II has mediated with the
Forestry Agency, BPN/BPKH. This process succeeded in issuing
land for settlements and roads, and public and social facilities to
become private property in the form of land certificates.

� The Muara Megang village government, together with the
district chief, will mediate any issues related to village
boundaries.

� Plantation land in the forest zone will be facilitated to be
transformed into the Social Forestry Program by LBC

2. Muara Megang Village

The object of conflict:

� Village boundaries with production forest areas and Muara
Megang 1 village

� Production forest area, specific types of swamp forest (2000 ha)
� Farmer’s land inside the palm oil company area

Primary Actors: Society vs. FMU; society vs. palm oil company
Supporting Actors: Forest Agency, BPKH, Agricultural Agency, BPN,
Extensions agent, BPHP

� The perception that Muara Megang as the mother village could
determine the proliferation village area is an important issue.
The administrative area of the Muara Megang village after being
deducted by the Muara Megang 1 area is 3398.33 ha. However,
the residents of Muara Megang are currently estimated to
possess an area of around 10,000 ha, despite acknowledging that
they had no knowledge about the exact boundaries. In addition,
residents insist on conflict objects that enter the forest zone to be
released immediately in accordance with the current uses.

� Untapped swamp forest land is actually located outside the
administrative boundary of Muara Megang village.

� Household territory, which is controlled by a palm oil company,
is not found in the village administration area coverage.



Sustainability 2021, 13, 7029 16 of 22

Table 3. Cont.

The Object of Conflict and Actors Description and Analysis of Conflict Post Mediation and Outcomes

Case II: Transmigration and mother village

1. Marga Puspita Village

The object of conflict:

� Plantation land I (LU I) possess the land certificate, located
inside production forest area

� Plantation land II (LU IIa) possess the land certificate, located
inside production forest area

� Plantation land II (LU IIb) does not possess the land certificate,
located inside production forest area

Primary Actors: Society vs. society; society vs. FMU
Supporting Actors: Forest Agency, BPKH, Agricultural Agency, BPN,
BPHP

� Marga Puspita Village is a type of 1985 Transmigration
Settlement Unit village. The plantation land (LU I, LU IIa, LU IIb)
that has been certified and entered into the forest area is
requested to be released. Administratively, 60% of the certified
land is located in the forest area.

� Spatially and visually, both LU I and LU IIa/LU IIb are plainly
seen, noticeably overt and properly managed. At the same time,
the production forest areas that were declared uncertified by
BPN (with BPKH) and aspired for further measurement are
currently formed as swamp shrub ecosystems (~12,000 ha).

� The uncertified LU IIb land is adjoined by Marga Baru village
and Lubuk Pandan village. Nonetheless, information was
obtained that the residents who claimed the LU IIb were Muara
Megang villagers, not the Marga Puspita villagers.

� Marga Puspita Village proposed to BPN in order to make
inquiries for clarification with the process of releasing land
status.

� These two villages asked the district government to mediate the
settlement of the boundary with technical assistance from the
LBC.

� Plantation land in the forest zone will be facilitated to be
transformed into the Social Forestry Program by LBC.2. Tegal Sari Village

The object of conflict:

� Plantation lands (140 ha) the certificate is held by the palm oil
company

� LU I possess the land certificate, located inside production forest
area

� LU II do not possess the land certificate, located inside
production forest area

Primary Actors: Society vs. FMU vs. palm oil companySupporting
Actors: Forest Agency, BPKH, Transmigration Agency, BPN, BPHP

� Tegal Sari Village is also a type of 1985 Transmigration
Settlement Unit village. Certified land (transmigration quota
program) that took part in the “plasma with private” program
(palm oil company) did not receive their certificate because it
was considered to be included in the forest area. Smallholder
farmer requests the return of certificates and land acquisition
from the status as forest area. Moreover, the existing land in the
palm oil company has been managed by planting an oil palm
commodity.

� The issue of forest areas on certified land has started since the
installation of the forest boundary that marked and delineated
precisely the area of rubber plantations owned by villagers.
They are agitated and concerned that someday their lands could
be taken over in a foreclosed-way by the state, even though they
already had definite proof of rights in the form of certificates.

� For another land that is not certified but located in the forest
territory, villagers expect an equitable solution.
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Table 3. Cont.

The Object of Conflict and Actors Description and Analysis of Conflict Post Mediation and Outcomes

Case III: Villages close to concession companies

1. Embacang Baru Ilir Village

The object of conflict:

� Palm oil plantation inside production forest area, claimed by
individual

� Palm oil plantation inside production forest area, small scale,
claimed by society

� Household rubber plantation land in PT PML’s concession area

Primary Actors: Society vs. FMU vs. PT Lonsum
Supporting Actors: BPKH, BPHP, Extensions agent and Law
Enforcement Office

� Embacang Baru Ilir is a new village formed/divided in 2013
from Embacang Baru village.

� Oil palm plantations claimed by an individual (‘HI’) covered an
area of around 15% of the village region within the forest
territory. This case was asked by residents to be dealt with
firmly. HI’s victory through legal proceedings in the court needs
to be evaluated thoroughly. Thus, the act of clearing forest land
for planting oil palms is still an unjustified action.

� Smallholder farmers who are in the legal process are still
awaiting completion. Farmers desire to continue the process to
be able to take advantage of oil palm plants in the concession
area of PT. PML.

� Farmers invoke for the release of rubber plantation land, which
is considered to be included in the production forest area of the
industrial plantation company concession area.

� The process of HI’s legal evaluation is ongoing.
� The legal process is currently underway for new oil palm

plantation owners, and the company will carry out a persuasive
communication to discontinue the owner in planting palm oil on
site.

� The industrial plantation company will gradually accommodate
to employ workers from villages.

� Communication and contribution of industrial plantation
companies to villages will be more intensive.

� Measurement and mapping of village boundaries and
production forest areas will be carried out.

� The village head will issue a document (letter) to the district
chief regarding the completion of the village boundary
delineation.

2. Karang Dapo Village

The object of conflict:

� The boundary issues between Karang Dapo village and Beringin
Sakti village

� Requests from Karang Dapo village to industrial plantation
company to foster the absorption of labor from villager’s
community

� Borderline concerns with the production forest areas

Primary Actors: Society vs. society, society vs. PT PML, society vs.
FMU
Supporting Actors: District government, BPKH, BPN, BPHP

� Residents aspire that the district government could facilitate and
assist them in determining the settlement boundaries between
villages. This is important for the regional clarity aspect because
of the potential to cause inter-village claims.

� Residents hope that the industrial plantation company, together
with LBC and BPKH, could help them clarify the boundaries of
the forest area. Employment absorption for the villagers is
expected to be accommodated by the company so that residents
get additional income as a positive (economic) contribution to
the community.

� Residents asked for information on the land status in the form of
a Letter of Recognition of Rights to the village head
administration. Nonetheless, they were unable to acquire the
document because there was no exact clarity whether the land
was outside the forest area or vice versa. The results of
measurements were made in 2017 in the form of maps and
boundaries of villages and regions. Notwithstanding, so far, the
outcomes have not been delivered to the village. Additionally,
some forest boundary property-markers (stakes) were moved by
residents themselves who insisted that their land would not be
included (covered) in the forest zone.
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4. Conclusions and Insights for Practitioners

Research about the community situations around tropical forest areas are urgently
needed to support the implementation of sustainable forest management strategies. Ac-
cording to the findings of this study, efforts can be made to strengthen the community’s
economic and social capacity by expanding the quantity and quality of road infrastructure,
public facilities (education, health, and economy), and a settlement management system
of transmigration towards respective villages around the forest area. This can serve as
a catalyst for regional economic activity by enabling the introduction of technology and
innovation, thereby reducing reliance on forests and promoting regional growth. More-
over, rehabilitation and access limitation towards protected forest could be encouraged to
maximize forest functionality and sustainability.

Furthermore, our empirical findings provide evidence that there are three types of
conflict triggers based on the type of village. First, the villages which are declared as a
state forest area by the authorities. Second, the development village of the TSU. Third, the
villages directly adjacent to the company’s management concession area. The lack of land
and forest boundary clarity is the main problem found in the conflicted villages, whereas
the clarity of land rights (ownership status) could be used as a land management basis for
both the applicant and the government in developing programs and policies for community
empowerment [92]. Historical clarification and boundaries can be observed for the lands
in the form of villages and public and social services within the forest zone. The conflict
resolution process between actors has been carried out and has shown positive results. For
land use in the form of settlements, and public and social infrastructure facilities within the
forest territory, the historical clarity and boundaries will be further reviewed and analyzed.
If appropriate, the land will be released from the forest territory into personal ownership
through the TORA program. Additionally, the plantation land included in the forest zone
will be facilitated by the Social Forestry Program. The village boundaries will be clarified
through the mediation process between villages, facilitated by the sub-district government
and technically by the LBC, National Land Agency, and Forest Area Stabilization Center.
In addition, some of the success factors on conflict resolution suggested by this study and
other developed villages [28] are necessarily based on designing intervention through
coordination, negotiation, and cooperation between internal and external parties.

With reference to our key findings, we believe that this research will benefit forest
sustainability and peacebuilding by emphasizing the concept of conflict resolution among
people who have invested interests in forest/land. To some degree at least, this is critical
for broader forest management in tropical-based areas or other counties facing comparable
issues at the forest community level. The significance of these results in the context
of resolving the social issues faced in tropical forests is that they can promote forest
protection and restoration, poverty alleviation, economic recovery, and most significantly,
natural resource governance, directly or indirectly. Additional research on the impact
of various land-use management practices (monoculture plantations and agroforestry)
and community collection/processing of forest products on ecological conditions (forest
biophysics) and economic/community welfare should be conducted, as well as developing
strategies for reducing pressure on forests. It is possible to be administered concomitantly
with a strategic formulation of forest protection and alleviation from threats and pressures.
This comprehensive research is essential for policymakers, forest managers, and researchers
working in sustainable resource management.
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