S1. Full search strings for literature search
Common Keywords to all regions

Topic= (“landscape change” OR “landscape dynamics” OR “land use change” OR “land use
dynamics” OR “land cover change” OR “land cover dynamics” OR “land cover loss” OR
deforest*) AND Topic= (plant* OR “estate” OR farm* OR agri* OR “crop” OR “yield” OR
forest* OR “wood” OR “weald” OR “tree”) AND Topic= (GEOGRAPHIC LOCATION)

For each GEOGRAPHIC LOCATION the following keyword sequences are used by
region

Sumatra:

Aceh OR North Sumatra OR West Sumatra OR Riau OR South Sumatra OR Jambi OR
Bengkulu OR Lampung

Kalimantan:

North Kalimantan OR Central Kalimantan OR South Kalimantan OR West Kalimantan OR
East Kalimantan



S2. Studies included in systematic review

1.

10.

11.

12.

13.

14.

Ramdani, F. & Hino, M. Land Use Changes and GHG Emissions from Tropical Forest
Conversion by Oil Palm Plantations in Riau Province, Indonesia. PLoS One 8, 1-6
(2013).

Gaveau, D. L. A. et al. Reconciling Forest Conservation and Logging in Indonesian
Borneo. PLoS One 8, 1-11 (2013).

Smit, H. H. et al. Breaking the Link between Environmental Degradation and Oil Palm
Expansion: A Method for Enabling Sustainable Oil Palm Expansion. PLoS One 8,
(2013).

Carlson, K. M. et al. Committed carbon emissions, deforestation, and community land
conversion from oil palm plantation expansion in West Kalimantan, Indonesia. Proc.
Natl. Acad. Sci. 109, 7559-7564 (2012).

Dennis, R. A. et al. Fire, people and pixels: Linking social science and remote sensing
to understand underlying causes and impacts of fires in Indonesia. Hum. Ecol. 33, 465—
504 (2005).

Dennis, R. A. & Colfer, C. P. Impacts of land use and fire on the loss and degradation
of lowland forest in 1983-2000 in East Kutai District, East Kalimantan, Indonesia.
Singap. ]. Trop. Geogr. 27, 3048 (2006).

Feintrenie, L., Chong, W. K. & Levang, P. Why do farmers prefer oil palm? lessons
learnt from Bungo District, Indonesia. Small-scale For. 9, 379-396 (2010).

Feintrenie, L., Schwarze, S. & Levang, P. Are local people conservationists? Analysis
of transition dynamics from agroforests to monoculture plantations in Indonesia. Ecol.
Soc. 15, (2010).

Lawrence, D., Peart, D. R. & Leighton, M. The impact of shifting cultivation on a
rainforest landscape in West Kalimantan: Spatial and temporal dynamics. Landsc. Ecol.
13, 135-148 (1998).

Margono, B. A., Turubanova, S., Zhuravleva, I, Potapov, P. & Tyukavina, A.
Mapping and monitoring deforestation and forest degradation in Sumatra (Indonesia)
using Landsat time series data sets from 1990 to 2010. Environ. Commun. A J. Nat. Cult.
034010, 16pp (2012).

Sandker, M., Suwarno, A. & Campbell, B. M. Will forests remain in the face of oil
palm expansion? Simulating change in Malinau, Indonesia. Ecol. Soc. 12, 1-37 (2007).

Villamor, G. B. Land use change and shifts in gender roles in central Sumatra,
Indonesia Land use change and shifts in gender roles in central Sumatra , Indonesia.
Int. For. Rev. 17, 61-75 (2015).

Maryani dan Satria Astana, R. Forest Cover Change in Paser Regency, East
Kalimantan: Explanation of Institutional Approach. J. Anal. Kebijak. 13, 3-173 (2016).

Amalia, R., Dharmawan, A. H., Prasetyo, L. B. & Pacheco, P. Perubahan Tutupan
Lahan Akibat Ekspansi Perkebunan Kelapa Sawit : Dampak Sosial, Ekonomi dan



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Ekologi. J. Ilmu Lingkung. 17, 1-10 (2019).

Abram, N. K. et al. Synergies for Improving Oil Palm Production and Forest
Conservation in Floodplain Landscapes. PLoS One 9, 1-12 (2014).

Broich, M. et al. Remotely sensed forest cover loss shows high spatial and temporal
variation across Sumatera and Kalimantan, Indonesia 2000-2008. Environ. Res. Lett. 6,
014010 (2011).

Casson, A. & Obidzinski, K. From New Order To Regional Autonomy: Shifting
Dynamics of ‘Illegal” Logging in Kalimantan , Indonesia. World Dev. 30, 2133-2151
(2002).

Cattau, M. E. et al. Sources of anthropogenic fire ignitions on the peat-swamp
landscape in Kalimantan, Indonesia. Glob. Environ. Chang. 39, 205-219 (2016).

de Jong, W. Developing swidden agriculture and the threat of biodiversity loss. Agric.
Ecosyst. Environ. 62, 187-197 (1997).

Dewi, S., Belcher, B. & Puntodewo, A. Village economic opportunity, forest
dependence, and rural livelihoods in East Kalimantan, Indonesia. World Dev. 33,
1419-1434 (2005).

Dewi, S., van Noordwijk, M., Ekadinata, A. & Pfund, J.-L. Protected areas within
multifunctional landscapes: Squeezing out intermediate land use intensities in the
tropics? L. Use Policy 30, 38-56 (2013).

Elmhirst, R. Migrant pathways to resource access in Lampung’s political forest:
Gender, citizenship and creative conjugality. Geoforum 42, 173-183 (2011).

Gatto, M., Wollni, M. & Qaim, M. Land Use Policy Oil palm boom and land-use
dynamics in Indonesia : The role of policies and socioeconomic factors. Land use policy
46, 292-303 (2015).

Gaveau, D. L. A., Wandono, H. & Setiabudji, F. Three decades of deforestation in
southwest Sumatra: Have protected areas halted forest loss and logging, and
promoted re-growth? Biol. Conserv. 134, 495-504 (2007).

Gaveau, D. L. A. et al. Evaluating whether protected areas reduce tropical
deforestation in Sumatra. J. Biogeogr. 36, 2165-2175 (2009).

Imbernon, J. Changes in agricultural practice and landscape over a 60-year period in
North Lampung, Sumatra. Agric. Ecosyst. Environ. 76, 61-66 (1999).

Jelsma, L., Schoneveld, G. C., Zoomers, A. & van Westen, A. C. M. Unpacking
Indonesia’s independent oil palm smallholders: An actor-disaggregated approach to
identifying environmental and social performance challenges. L. Use Policy 69, 281—
297 (2017).

Kartawinata, K., Soedjito, H., Jessup, T., Vayda, A. P. & Colfer, C. J. P. The impact of
development on interactions between people and forests in East Kalimantan: A
comparison of two areas of Kenyah Dayak settlement. Environmentalist 4, 87-95
(1984).



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Klasen, S. et al. Economic and ecological trade-offs of agricultural specialization at
different spatial scales. Ecol. Econ. 122, 111-120 (2016).

Kunz, Y. et al. “The fridge in the forest’: Historical trajectories of land tenure
regulations fostering landscape transformation in Jambi Province, Sumatra,
Indonesia. For. Policy Econ. 81, 1-9 (2017).

McCarthy, J. F. Processes of inclusion and adverse incorporation: oil palm and
agrarian change in Sumatra, Indonesia. J. Peasant Stud. 37, 821-850 (2010).

Miettinen, J., Shi, C., Tan, W.]. & Liew, S. C. 2010 land cover map of insular Southeast
Asia in 250-m spatial resolution. Remote Sens. Lett. 3, 11-20 (2012).

Miyamoto, M. Forest conversion to rubber around Sumatran villages in Indonesia:
Comparing the impacts of road construction, transmigration projects and population.
For. Policy Econ. 9, 1-12 (2006).

Miiller, D. & Munroe, D. K. Current and future challenges in land-use science. J. Land
Use Sci. 9, 133-142 (2014).

Nurdiana, A., Setiawan, Y., Pawitan, H., Prasetyo, L. B. & Permatasari, P. A. Land
Changes Monitoring Using MODIS Time-series Imagery in Peat Lands Areas, Muaro
Jambi, Jambi Province, Indonesia. Procedia Environ. Sci. 33, 443-449 (2016).

Nurwanda, A., Zain, A. F. M. & Rustiadi, E. Analysis of Land Cover Changes and
Landscape Fragmentation in Batanghari Regency, Jambi Province. Procedia - Soc.
Behav. Sci. 227, 87-94 (2016).

Prabowo, D., Maryudi, A., Senawi & Imron, M. A. Conversion of forests into oil palm
plantations in West Kalimantan, Indonesia: Insights from actors” power and its
dynamics. For. Policy Econ. 78, 32-39 (2017).

Sanders, A.]. P. et al. Unrelenting games: Multiple negotiations and landscape
transformations in the tropical peatlands of Central Kalimantan, Indonesia. World
Dev. 117, 196-210 (2019).

Santika, T. et al. Community forest management in Indonesia: Avoided deforestation
in the context of anthropogenic and climate complexities. Glob. Environ. Chang. 46, 60—
71 (2017).

Santika, T. et al. Changing landscapes, livelihoods and village welfare in the context of
oil palm development. Land use policy 87, 104073 (2019).

Setiawan, Y., Lubis, M. I, Yusuf, S. M. & Prasetyo, L. B. Identifying Change Trajectory
over the Sumatra’s Forestlands Using Moderate Image Resolution Imagery. Procedia
Environ. Sci. 24, 189-198 (2015).

Sobur, A. S. et al. Remote sensing applications in the Southeast Sumatra coastal
environment. Remote Sens. Environ. 7, 281-303 (1978).

Stolle, F., Chomitz, K. M., Lambin, E. F. & Tomich, T. P. Land use and vegetation fires
in Jambi Province, Sumatra, Indonesia. For. Ecol. Manage. 179, 277-292 (2003).



44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Tsujino, R., Yumoto, T., Kitamura, S., Djamaluddin, I. & Darnaedi, D. History of forest
loss and degradation in Indonesia. Land use policy 57, 335-347 (2016).

Verbist, B., Putra, A. E. D. & Budidarsono, S. Factors driving land use change: Effects
on watershed functions in a coffee agroforestry system in Lampung, Sumatra. Agric.
Syst. 85, 254-270 (2005).

Villamor, G. B., Pontius, R. G. & van Noordwijk, M. Agroforest’s growing role in
reducing carbon losses from Jambi (Sumatra), Indonesia. Reg. Environ. Chang. 14, 825—
834 (2014).

Aumeeruddy, Y. & Sansonnens, B. Shifting from simple to complex agroforestry
systems: an example for buffer zone management from Kerinci (Sumatra, Indonesia).
Agrofor. Syst. 28, 113-141 (1994).

Chokkalingam, U. et al. Community fire use, resource change, and livelihood impacts:
The downward spiral in the wetlands of southern Sumatra. Mitig. Adapt. Strateg. Glob.
Chang. 12, 75-100 (2007).

Claridge, G. Management of coastal ecosystems in eastern Sumatra: the case of Berbak
Wildlife Reserve, Jambi Province. Hydrobiol. 285, 287-302 (1994).

Cramb, R. A. et al. Swidden Transformations and Rural Livelihoods in Southeast Asia.
Hum. Ecol. 37, 323-346 (2009).

Feintrenie, L. & Levang, P. Sumatra’s rubber agroforests: Advent, rise and fall of a
sustainable cropping system. Small-scale For. 8, 323-335 (2009).

Fox, J. et al. Policies, Political-Economy, and Swidden in Southeast Asia. Hum. Ecol. 37,
305-322 (2009).

Hariyadi, B. & Ticktin, T. From Shifting Cultivation to Cinnamon Agroforestry:
Changing Agricultural Practices Among the Serampas in the Kerinci Seblat National
Park, Indonesia. Hum. Ecol. 40, 315-325 (2012).

Miettinen, J. & Liew, S. C. Status of Peatland Degradation and Development in
Sumatra and Kalimantan. AMBIO (Q1) 39, 394401 (2010).

Page, S. et al. Restoration Ecology of Lowland Tropical Peatlands in Southeast Asia:
Current Knowledge and Future Research Directions. Ecosyst. 12, 888-905 (2009).

Pirard, R. & Mayer, ]J. Complementary labor opportunities in Indonesian pulpwood
plantations with implications for land use. Agrofor. Syst. 76, 499-511 (2009).

van Oosten, C., Moeliono, M. & Wiersum, F. From Product to Place---Spatializing
governance in a commodified landscape. Environ. Manag. (2017) doi:10.1007/s00267-
017-0883-7.

Ekadinata, A. & Vincent, G. Rubber Agroforests in a Changing Landscape: Analysis
of Land Use/Cover Trajectories in Bungo District, Indonesia. For. Trees Livelihoods 20,
3-14 (2011).

Harrington, M. “Hanging by Rubber’: How Cash Threatens the Agricultural Systems



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

of the Siang Dayak. Asia Pacific ]. Anthropol. 16, 481-495 (2015).

Hein, ]. et al. Rescaling of Access and Property Relations in a Frontier Landscape:
Insights from Jambi, Indonesia. Prof. Geogr. 68, 380-389 (2016).

Li, T. M. Intergenerational displacement in Indonesia’s oil palm plantation zone. .
Peasant Stud. 0, 1-19 (2017).

McCarthy, J. F. Processes of inclusion and adverse incorporation: oil palm and
agrarian change in Sumatra, Indonesia. . Peasant Stud. 37, 821-850 (2010).

Pye, O., Radjawali, I. & Julia. Land grabs and the river: eco-social transformations
along the Kapuas, Indonesia. Can. J. Dev. Stud. (Q2)/ Rev. Can. d’études du
développement 38, 378-394 (2017).

Radjawali, L., Pye, O. & Flitner, M. Recognition through reconnaissance? Using drones
for counter-mapping in Indonesia. J. Peasant Stud. 44, 817-833 (2017).

Steinebach, S. Farmers and Pawns: The Role of Migrants in Agrarian Conflicts and
Rural Resistance in Sumatra, Indonesia. Asia Pacific ]. Anthropol. 18, 228-245 (2017).

Syam, T. et al. Land use and cover changes in a Hilly Area of South Sumatra,
Indonesia (from 1970 to 1990). Soil Sci. Plant Nutr. 43, 587-599 (1997).

Thaler, G. M. & Anandi, C. A. M. Shifting cultivation, contentious land change and
forest governance: the politics of swidden in East Kalimantan. ]. Peasant Stud. 44,
1066-1087 (2017).

Therville, C., Feintrenie, L. & Levang, P. Farmers’ perspectives about agroforests
conversion to plantations in Sumatra. Lessons learnt from Bungo District (Jambi,
Indonesia). For. Trees Livelihoods 20, 15-33 (2011).

Bettinger, K. A. Political contestation, resource control and conservation in an era of
decentralisation at Indonesia’s Kerinci Seblat National Park. Asia Pacific Viewp. 56,
252-266 (2015).

Dendji, A., Shivakoti, G. P., Dale, R. & Ranamukhaarachchi, S. L. Evolution of the
Minangkabau’s shifting cultivation in the West Sumatra highland OF Indonesia and
its strategic implications for dynamic farming systems. L. Degrad. Dev. 16, 13-26
(2005).

Euler, M., Schwarze, S., Siregar, H. & Qaim, M. Oil Palm Expansion among
Smallholder Farmers in Sumatra, Indonesia. |. Agric. Econ. 67, 658-676 (2016).

Feintrenie, Lauréne and Levano, P. Local Voices Call for Economic Development
Over Forest Conservation : Trade- Offs and Policy in Bungo , Sumatra. For. Trees
Livelihoods 20, 37-41 (2012).

Gany, A. H. A. & Halli, S. S. Land Development and Transmigrant Farmers in
Southern Sumatra, Indonesia. Int. Migr. 31, 561-577 (1993).

Gaveau, D. L. A, Linkie, M., Suyadi, Levang, P. & Leader-Williams, N. Three decades
of deforestation in southwest Sumatra: Effects of coffee prices, law enforcement and



75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

rural poverty. Biol. Conserv. 142, 597-605 (2009).

Gaveau, D. L. A. et al. Examining protected area effectiveness in Sumatra: importance
of regulations governing unprotected lands. Conserv. Lett. 5, 142-148 (2012).

Indrabudi, H., De Gier, A. & Fresco, L. O. Deforestation and its driving forces: a case
study of Riam Kanan watershed, Indonesia. L. Degrad. Dev. 9, 311-322 (1998).

Krishna, V., Euler, M., Siregar, H. & Qaim, M. Differential livelihood impacts of oil
palm expansion in Indonesia. Agric. Econ. 48, 639653 (2017).

Linkie, M., Smith, R. J. & Leader-Williams, N. Mapping and predicting deforestation
patterns in the lowlands of Sumatra. Biodivers. Conserv. 13, 1809-1818 (2004).

Mackie, C. Shifting Cultivators and Deforestation: The Case of Borneo’s Forest Fires.
Cult. Agric. 6, 1-8 (1985).

Miettinen, J. & Liew, S. C. Degradation and development of peatlands in Peninsular
Malaysia and in the islands of Sumatra and Borneo since 1990. L. Degrad. Dev. 21, 285—
296 (2010).

Miettinen, J., Shi, C. & Liew, S. C. Two decades of destruction in Southeast Asia’s peat
swamp forests. Front. Ecol. Environ. 10, 124-128 (2012).

Miettinen, J., Wang, J., Hooijer, A. & Liew, S. Peatland Conversion and Degradation
Processes in Insular Southeast Asia: A Case Study in Jambi, Indonesia. L. Degrad. Dev.
24, 334-341 (2013).

Murdiyarso, D., Van Noordwijk, M., Wasrin, U. R., Tomich, T. P. & Gillison, A. N.
Environmental benefits and sustainable land-use options in the Jambi transect,
Sumatra. J. Veg. Sci. 13, 429-438 (2002).

Otsuka, K., Suyanto, S., Sonobe, T. & Tomich, T. P. Evolution of land tenure
institutions and development of agroforestry: evidence from customary land areas of
Sumatra. Agric. Econ. 25, 85-101 (2000).

Potter, L. Resource periphery, corridor, heartland: Contesting land use in the
Kalimantan/Malaysia borderlands. Asia Pacific Viewp. 50, 88-106 (2009).

Potter, L. & Badcock, S. Tree crop smallholders, capitalism, and adat: Studies in Riau
Provincel, Indonesia. Asia Pacific Viewp. 45, 341-356 (2004).

Suyanto, S., Applegate, G., Permana, R. P., Khususiyah, N. & Kurniawan, I. The role
of fire in changing land use and livelihoods in Riau-Sumatra. Ecol. Soc. 9, 15 (2004).

Suyanto, S. & Otsuka, K. From Deforestation to Development of Agroforests in
Customary Land Tenure Areas of Sumatra. Asian Econ. ]. 15, 1-17 (2001).

Thorburn, C. C. & Kull, C. A. Peatlands and plantations in Sumatra, Indonesia:
Complex realities for resource governance, rural development and climate change
mitigation. Asia Pacific Viewp. 56, 153-168 (2015).

Toumbourou, T. D. & Dressler, W. H. Sustaining livelihoods in a palm oil enclave:
Differentiated gendered responses in East Kalimantan, Indonesia. Asia Pac. Viewp. n/a,



(2020).

91.  Whitten, A.]. Indonesia’s Transmigration Program and Its Role in the Loss of Tropical
Rain Forests*. Conserv. Biol. 1, 239-246 (1987).



S3. Source of Studies Included in Systematic Review

W
—

Journal of Biogeography

(€3]
N

Journal of Vegetation Science

o]
(98]

Jurnal Analisis Kebijakan

34 Jurnal Ilmu Lingkungan

35 Land Degradation and Development

36 Land Use Policy

37 Landscape Ecology

38 Mitigation and Adaptation Strategies for Global Change
39 PNAS

40 PLOS One

41 Procedia Environmental Sciences

No Source of Literature Total
1 Agricultural Systems 1
2 Agricultural Economics 2
3 Agriculture, Ecosystems and Environment 2
4 Agroforestry Systems 3
5 AMBIO 1
6 Asia Pacific Viewpoint 5
7 Asian Economic Journal 1
8 Biological Conservation 2
9 Canadian Journal of Development Studies 1

10 Conservation Biology 2
11 Conservation Letters 1
12 Culture & Agriculture 1
13 Ecology and Society 2
14 Ecological Economics 1
15 Ecosystem Services 1
16 Environmental Management 1
17 Environmental Modelling & Software 1
18 Environmental Research Letters 1
19 Forest Ecology and Management 1
20 Forest Policy and Economics 3
21 Forests, Trees and Livelihoods 3
22 Geoforum 1
23 Global Ecology and Conservation 1
24 Global Environmental Change 3
25 Human Ecology 4
26 Hydrobiologia 1
27 International Forestry Review 1
28 International Journal of Applied Earth Observation and Geoinformation 1
29 International Migration 1
30 Journal of Agricultural Economics 1
1
1
1
1
4
5
1
1
1
3
2
1

'Y
N

Procedia - Social and Behavioral Sciences




43 Remote Sensing of Environment 1
44 Research Communication 1
45 Singapore Journal of Tropical Geography 1
46 Small-scale Forestry 2
47 Soil Science and Plant Nutrition 1
48 The Asia Pacific Journal of Anthropology 2
49 The environmentalist 1
50 The Journal of Peasant Studies 4
51 The Professional Geographer 1
52 The Resilience Alliance 1
53 World Development 4

Number of Studies 91




S4. Result of NVivo Software for direct causes of land use and land cover change

No Author Agricultural Expansion Forestry Expansion Land Wood
Coffee Oilpalm  Other = Rubber Shifting ~ Agroforest ~ Timber and extraction
Plantation = Plantation  types plantation cultivation plantations  forest
burning
1 Gaveau et. al. 0 0 0 0 0 0 0 0 1
2 Ramdani et. al. 0 1 0 1 0 0 0 1 0
3  Smitet. al. 0 1 0 0 0 0 0 0 0
4  Carlsonet. al. 0 1 0 0 0 0 0 1 1
5  Dennis et. al. 0 1 0 0 0 0 1 1 1
6  Dennis et. al. 1 1 0 0 0 0 0 1 1
7  Feintrenie et. al. 0 1 0 1 1 1 0 0 0
8  Feintrenie et. al. 0 1 0 1 1 1 0 1 0
9  Lawrence et. al. 0 0 0 0 1 1 0 0 1
10 Margono et. al. 0 1 0 0 1 0 1 1 1
11  Sandker et. al. 0 1 0 0 0 0 0 0 0
12 Villamor & Grace 0 1 0 1 0 0 0 0 0
13 Maryani & Astana 0 1 0 0 0 0 0 0 0
14 Amalia et. al. 0 1 0 0 0 0 0 0 0
15 Abramet. al. 0 1 0 0 0 0 1 0 0
16  Broich et. al. 0 1 0 0 0 0 0 0 0
17  Casson et. al. 0 1 0 0 0 0 1 0 1
18 Cattau et. al. 0 1 0 0 0 0 0 1 0
19 deJong W. 0 1 0 0 1 0 1 1 0
20 Dewiet. al. 0 1 0 1 0 0 1 0 1
21 Dewiet. al. 0 1 0 1 0 1 0 0 0
22 Elmbhirst, R 1 1 0 0 0 0 0 0 0
23 Gattoet. al. 0 1 0 1 0 0 0 0 1




24 Gaveau et. al. 0 0 0 0 0 1 0 0 0
25 Gaveau et. al. 0 0 0 0 0 0 0 0 0
26 Imbernon J. 0 0 0 0 0 0 0 1 0
27  Jelsma et. al. 0 1 0 0 0 0 0 0 0
28 Kartawinataet.al. 0 0 0 0 1 0 0 0 0
29 Klasen et. al. 0 1 0 1 0 0 1 0 0
30 Kunzet. al. 0 1 0 1 0 0 1 0 0
31 McCarthy JF 0 0 0 0 0 0 0 0 1
32 Miettinen et. al. 0 1 0 0 0 0 1 0 0
33 Miyamoto M 0 0 0 0 1 1 0 1 0
34 Miiller et. al. 0 1 0 0 1 0 0 0 1
35 Nurdiana et. al. 0 1 0 0 0 0 1 0 1
36 Nurwanda et. al. 0 1 0 0 0 0 0 0 0
37 Prabowo et. al. 0 1 0 0 0 0 1 0 0
38 Sanders et. al. 0 1 0 0 0 0 0 0 0
39 Santika et. al. 0 0 0 0 1 0 0 0 0
40 Santika et. al. 0 1 0 0 0 0 0 0 0
41 Setiawan et. al. 0 1 0 0 0 0 1 1 0
42  Sobur et. al. 0 0 0 0 0 0 0 1 0
43  Stolle et. al. 0 1 0 1 0 0 1 1 0
44  Tsujino et. al. 0 1 0 0 0 0 0 1 1
45 Verbistet. al. 1 0 1 0 0 0 0 0 0
46  Villamor et. al. 0 1 0 1 0 0 0 0 0
47  Aumeeruddy & 0 0 1 0 0 0 0 0 0
Sansonnens
48 Chokkalingamet. 0 1 0 0 0 0 0 1 0
al.
49 Claridge G 0 0 1 0 0 0 0 1
50 Cramb et. al. 0 1 0 1 1 0 1 0




51 Feintrenie et. al. 0 1 0 1 1 0 0 0 0
52 Foxet. al. 0 1 0 0 1 0 1 0 1
53 Hariyadi & 0 1 0 1 1 0 0 1 0
Ticktin
54 Miettinen & Liew 0 1 0 0 0 0 1 0 1
55 Pageet. al. 0 1 0 0 1 0 1 1 1
56 Pirard & Mayer 0 1 0 0 0 0 1 0 0
57 wvan Oostenet.al. 0 1 0 0 1 0 1 1 0
58 Ekadinata & 0 1 0 1 0 0 0 0 0
Vincent
59 Harrington M. 0 0 0 0 0 0 0 0 1
60 Heinet. al. 0 1 0 0 1 0 0 0 1
61 LiTaniaM 0 1 0 0 0 0 0 0 0
62 McCarthy JF 0 1 0 0 1 1 0 0 0
63 DPyeet.al 0 1 0 0 1 0 1 0 1
64 Radjawali et. al. 0 0 0 0 0 0 1 0 0
65 Steinebach S 0 1 0 1 0 0 1 0 0
66 Syam et. al. 1 0 0 0 1 0 0 0 0
67  Thaler et. al. 0 1 0 1 1 0 1 0 1
68  Therville et. al. 0 1 0 1 0 0 0 0 0
69 Bettinger KA 0 0 0 0 0 0 0 0 1
70 Dendiet. al. 0 0 1 1 1 1 0 1 0
71 Euleret. al. 0 1 0 0 0 0 0 0 0
72  Feintrenie & 0 1 0 1 1 1 0 0 0
Levano
73 Gany & Halli 0 0 1 0 1 0 0 0 0
74  Gaveau et. al. 0 1 1 0 0 0 1 0 1
75 Gaveau et. al. 0 0 0 0 0 0 0 0 1
76 Indrabudi et. al. 0 0 1 0 0 0 0 1 0




77  Krishna et. al. 0 1 0 1 0 1 0 0 0
78 Linkie et. al. 0 0 0 0 0 0 0 0 1
79 Mackie C. 0 0 0 0 1 0 0 1 1
80 Miettinen & Liew 0 1 0 0 0 0 1 1 1
81 Miettinen et. al. 0 1 0 0 1 0 0 1 1
82  Miettinen et. al. 0 1 0 0 0 0 1 1 1
83 Murdiyarsoet.al. 0 1 0 1 0 1 1 1 1
84 Otsuka et. al. 1 0 1 0 1 0 0 1 0
85 Potter L. 0 1 0 0 0 1 0 0 1
86 DPotter & Badcock 0 1 0 0 0 1 1 0 1
87 Suyanto et. al. 0 1 0 1 1 0 1 1 1
88 Suyanto & Otsuka 0 0 1 0 1 0 0 0 0
89 Thorburn & Kull 0 1 1 0 1 0 1 0 1
90 Toumbourou & 0 1 1 0 1 0 0 0 0
Dressler
91 Whitten J. 0 0 0 0 1 0 0 0 0
Total 5 65 11 23 31 13 30 29 34




S5. Result of NVivo Software for underlying causes of land use and land cover change

Author Economic factors Political/Institutional Policy Social Techn
Econ Industria Mar  Lack Differ Polit Po  Prop Weak Overla  Agricu Decentra Develo Fore Regi Transmi Demogr Netwo ology
omic  lization ket of ences ical we erty oflaw pping  ltural lization pment  stry onal  gration aphics rking
crisis Dem institu  of Cli r Righ enforc regulat policy  policy policy Poli  polic policy

and  tional intere mat Ab ts ement  ions cy y
capaci  sts e use Issu
ty es

Gaveau 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
et. al.

Ramdan 0 1 1 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0 0
iet.al.

Smitet. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
al.

Carlson 0 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0
et. al.

Dennis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
et. al.

Dennis 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 1 1 0 0
et. al.

Feintren 1 0 1 0 0 0 0 1 0 0 0 1 0 0 1 0 0 0 0
ie et. al.

Feintren 0 0 1 0 0 1 0 0 0 0 0 1 0 0 1 1 0 0 0
ie et. al.

Lawren 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
ce et. al.

Margon 0 0 1 1 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0
oet. al.

Sandker 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0
et. al.

Villamo 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
ré&

Grace

Maryan 1 1 0 0 0 1 0 1 0 1 0 1 0 0 1 0 0 1 0
i&

Astana

Amalia 0 0 1 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0

et. al.




Abram
et. al.

Broich
et. al.

Casson
et. al.

Cattau
et. al.

de Jong
W.

Dewi et.
al.

Dewi et.
al.

Elmbhirs
t, R

Gatto et.
al.

Gaveau
et. al.

Gaveau
et. al.

Imbern
on]J.

Jelsma
et. al.

Kartawi
nata et.
al.

Klasen
et. al.

Kunz et.
al.

McCart
hy JF

Miettine
net. al.

Miyamo
toM




Miller
et. al.

Nurdia
na et. al.

Nurwan
daet. al.

Prabow
oet. al.

Sanders
et. al.

Santika
et. al.

Santika
et. al.

Setiawa
net. al.

Sobur
et. al.

Stolle et.
al.

Tsujino
et. al.

Verbist
et. al.

Villamo
ret. al.

Aumeer
uddy &

Sansonn
ens

Chokkal
ingam
et. al.

Claridg
eG

Cramb
et. al.

Feintren
ie et. al.




Fox et.
al.

Hariyad
i&
Ticktin

Miettine
n&
Liew

Page et.
al.

Pirard
&
Mayer

van
Oosten
et. al.

Ekadina
ta&
Vincent

Harring
ton M.

Hein et.
al.

Li Tania
M

McCart
hy JF

Pyeet.
al.

Radjaw
ali ef. al.

Steineba
chS

Syam et.
al.

Thaler
et. al.

Thervill
eet. al.




Bettinge
r KA

Dendi
et. al.

Euler et.
al.

Feintren
ie &
Levano

Gany &
Halli

Gaveau
et. al.

Gaveau
et. al.

Indrabu
di et. al.

Krishna
et. al.

Linkie
et. al.

Mackie
C.

Miettine
n&
Liew

Miettine
net. al.

Miettine
net. al.

Murdiy
arso et.
al.

Otsuka
et. al.

Potter
L.

Potter &
Badcock




Suyanto
et. al.

Suyanto
&
Otsuka

Thorbur
n&
Kull

Toumbo
urou &
Dressler

Whitten
J.

Total

11

19

26

12

15

13

31

12

20

23

21

10

28

20

19




S6. Result of NVivo Software for direct causes of land use and land cover change per province
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S7. Result of NVivo Software for underlying causes of land use and land cover change per province
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S8. Result of combination for underlying causes and direct causes

Agricultural expansion Forestry expansion Land and  Wood
Coffee Oil palm Other Rubber Shifting cultivation =~ Agroforest Timber forest extraction
Plantation Plantation  types plantation plantations ~ burning
Economic crisis 1 6 1 1 2 5 1 1 3
Industrialization 0 1 2 5 1 6 5
Market Demand 1 16 1 6 7 5 6
Lack of institutional 2 17 4 2 11 4 10 7 11
capacity
Differences of interest 0 6 1 2 3 3 3 1 4
Political Climate 2 12 1 5 6 3 7
Power abuse 1 12 1 1 5 2 8
Property Rights Issues 3 24 6 10 15 6 9 9 9
Weak of law 0 7 2 1 5 1 3 2 7
enforcement
Overlapping 1 6 2 1 2 1 3 2 1
regulation
Agricultural policy 0 3 0 1 1
Decentralization 0 16 1 6 8 6 4 6 8
policy
Development policy 0 18 1 7 4 9 10 6
Forestry policy 0 19 2 4 1 12 7 11
Regional policy 0 9 0 2 2 1 2
Transmigration policy 2 22 2 13 12 5 13 10
Demographic 4 8 6 7 2 8 8
Networking 0 17 1 4 10 9
Technology 0 1 1 0 0 0 0




S9. Result of NVivo Software for actors of land use and land cover change

No

Author

Performer actors

Decision maker actors

Supported actors

Private
Company

Public
companies

Traditional land
owners

Farmers

Government

Elite

Politician

Village officials

Military

Bank

Donor

NGO

Gaveau et. al.

1

0

0

Ramdani et. al.

Smit et. al.

Carlson et. al.

Dennis et. al.

—| = o =

Dennis et. al.

Feintrenie et. al.

Feintrenie et. al.

= N =] O »| O] o] ©

O| | N & G| & WO N| =

Lawrence et. al.

—_

—_
[«

Margono et. al.

—_
—_

Sandker et. al.

= Ol O R R N O W o o o

—_
N

Villamor & Grace

—_

[y
(e8]

Maryani & Astana

—
=~

Amalia et. al.

—_
a1

Abram et. al.

—_
[*)}

Broich et. al.

—_
N

Casson et. al.

e = e N e N =

[ =N e B N e e e =)

= o] O o ©

Rl ol ©o o O O O] O] ol O ©o O O o <o o ©

=l ol O o o O O O ol O ©o o o O <o o ©

=
o]

Cattau et. al.

[

—_
O

de Jong W.

= o O O ©O o O O O O O »r| O] O ©O| ~,| O =

—_

N
(=]

Dewi et. al.

N
[y

Dewi et. al.

N
N

Elmhirst, R

N
W

Gatto et. al.

N
Ny

Gaveau et. al.

N
[$)]

Gaveau et. al.

o o m| O m| O O ©

o O o o o ©

o Ol O O] Ol O R, O] O O] O O O m,| O O O R O O] O ©O ©| ©

Q| = =] O = O

= = =] O O O ~| O

o R O O O O] Ol Ol O] | O]l O O] Ol 0|l O o o O O o o o o ©

o o o o ©o o o ©

o O o Ol O O] Ol Ol O | O O O ool o o o o o o o o o o<

o Ol O O] Ol O O O O O O O O O ol | O] O o O o o o o <o

o Ol O O] Ol O O O O O O O O Ol ol | O] O | O O O o o ©

ol o Q| | O O] Ol Ol O | O]l O | 0| 0|l O o o O O o o o o ©

o =m| O O O ©o ©o| ©




26

Imbernon J.

[uy

[uy

[uy

27

Jelsma et. al.

28

Kartawinata et. al.

29

Klasen et. al.

N| ©o © ©

30

Kunz et. al.

31

McCarthy JF

32

Miettinen et. al.

ol = O O] ©O o] ©

33

Miyamoto M

—_

34

Miiller et. al.

35

Nurdiana et. al.

36

Nurwanda et. al.

37

Prabowo et. al.

38

Sanders et. al.

= ol o o o O R R| Ol N O ©

= O] O O ©O O O ~| —,| O ©o ©

= O] O ©O O] Ol O O] O o ©o o ©

= O] O ©O O] O O O] O »r| O O] ©

= o] O o ©

39

Santika et. al.

40

Santika et. al.

41

Setiawan et. al.

42

Sobur et. al.

43

Stolle et. al.

44

Tsujino et. al.

45

Verbist et. al.

46

Villamor et. al.

47

Aumeeruddy &
Sansonnens

O R O ~| N O O O ©

ol = O Ol O o Ol O Ol O Rl O O O O O o o o ol o

o O Ol O o] o ©o o ©

O m| =m| Ol N O O O O N| Ol ©O| O mR| O N| O] ©O| N| ©Of m| ©

S| R| V| R O O O ©O| ©O| N| W ©O| ©| V| P O| R =

o O Ol O O] | O O | | O O o ol o o ol o o o o o

o O Ol O O] O O O O Ol O O o o o o Rl O R o o <©

o O O O O] O O O O] W O O o o O o Rl O O o o <

o O o o] O o o o ©

o O o o] O o o o ©

ol = O O] O ©| ©f O ©

= = O O] O O] O] O O N| O O O O O o o o o o o ©

48

Chokkalingam et. al.

—_

49

Claridge G

[uy

50

Cramb et. al.

51

Feintrenie et. al.

—| N o -

—| N o -

=N

=W N =

= o O ©

52

Fox et. al.

[uy

[y

53

Hariyadi & Ticktin

ol = O O o ©

=]

= o

= o o o o ©

o o] o o o ©

ol mr| O] O © ©

ol ©o o o o ©

o ©

ol = O] O © ©

o o o o o ©




54

Miettinen & Liew

[y

[uy

[uy

55

Page et. al.

56

Pirard & Mayer

57

van QOosten et. al.

58

Ekadinata & Vincent

59

Harrington M.

60

Hein et. al.

= o o o o o ©

61

Li Tania M

—_

62

McCarthy JF

63

Pye et. al.

64

Radjawali et. al.

= =R R N O O N R O ©

65

Steinebach S

66

Syam et. al.

67

Thaler et. al.

68

Therville et. al.

69

Bettinger KA

70

Dendi et. al.

71

Euler et. al.

N © N| m| =] O N

72

Feintrenie & Levano

73

Gany & Halli

74

Gaveau et. al.

75

Gaveau et. al.

76

Indrabudi et. al.

77

Krishna et. al.

78

Linkie et. al.

== O O O O NI N R R R =R O =] O N| R| )| N O O ©| m| ©

= N o o k| m| -

= ol ©o o o O O O ol o ©o o o o o o ©

_|l ol ©O O O O O O O O O O O O O] O N O R O O O o o ©

= ol ©o o O R O O O R O O O O Rr| O R, O O Ol O ©O| ©| ©f ©

=l ol ©O O O O Rr| O] O P O W O O Rr| Rl O O R O O R O O ©

79

Mackie C.

80

Miettinen & Liew

81

Miettinen et. al.

82

Miettinen et. al.

O R = R O Ol Ol ©O| Rr| O R Rr| Ol O R| | Ol DN O N R R O R O R| Wl ©

ol o o ol o o ol O O O O R O R O O O mR| O Rkl Rk O] O R O O =R ©

ol O O R O O] O] O O P Rl O O O O k| O O O] Ol O O] O R| ©| PR| P, ~| O

Ol N N| =

ol O =| =

ol O o =

o o ol o O] o ol O o ol O O] O W O Rr| Ol W R N DN PR N Ol O O = o ©

o o o ©

ol o o ol o o ol O O O O O O =R O O Ol =m| O] N O =] N O O O o o o

ol o ol ol ol ol o]l o Ol Ol ol ol o] ol o o ol o o] Ol =R O O Ol o O = o ©

ol oo o =

o o o ©




83

Murdiyarso et. al.

84

Otsuka et. al.

85

Potter L.

86

Potter & Badcock

87

Suyanto et. al.

88

Suyanto & Otsuka

89

Thorburn & Kull

90

Toumbourou &
Dressler

ol | o Rr| R,r| R,r| ©

== o o m| O ©

o O O O O O N

o o m| O m| O ©

=N O O B R O DN

o o o ol o =| O ©

= O] O O ©o o o ©

| = O O m,r| O O ©

o = O Ol ©O =| O ©

o o o o ©o o o ©

o o O O mr| =| O O

= = O O ©o o o ©

91

Whitten J.

Total

61

20

23

63

69

20

12

10

15

18




