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ABSTRACT

The extent to which oil palm has contributed to deforestation of primary forests is still an in-
tensive debate in public space. Even though the term deforestation and the results of the study
are still "debatable" and have not been scientifically valid, they have had a very debilitating
effect and detrimental to Indonesia's position in global trade because it is considered responsi-
ble for the destruction of primary natural forests in the Southeast Asia region. Therefore, since
2015, research has been carried out on the origin of status, history of land use, land-cover and
biodiversity in 23 large scale plantations in 6 provinces (Riau, North Sumatra, South Sumatra,
Central Kalimantan, West Kalimantan and West Sulawesi). The results of the search for the
origins of the status of oil palm plantations (according to the provincial spatial plan) show that
98.56% of the candidates for oil palm plantation areas are "not forested", namely: other land
use area (54.93%), plantation and agriculture (42.19%). Furthermore, the results of interpre-
tation of Landsat imagery on the condition of vegetation cover at 1 year before being made
into oil palm plantations indicate that the type of land cover is no longer in the form of primary
forest, but already in the form of shrubs and bare-land or rubber-plantation (68,91%). Likewise
with the results of the search history of land use where 71.29% of the land under study is the
land of ex-community gardens, fields, transmigration land, or ex cultivation right of other com-
panies. While the rest (28.71%) is ex- Forest Concession Right Land. Referring to the juridical
definition of "deforestation”, this data shows that oil palm plantation land which is the location
of the study "is not the result of deforestation". Referring to both the juridical definition and
the FAO/World Bank definition of "deforestation", this data shows that oil palm plantation land
which is the location of the study "is not a direct cause of primary deforestation".
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INTRODUCTION the country's foreign exchange reached Rp.
200 ftrillion year' (Pardamean 2017; World
Indonesia's success as the largestpalm  Growth 2011), overcoming the problem of
oil producer in the world (Feintrenie et al.  poverty in rural areas (Wigena et al. 2009),
2010) has had various positive impacts: opening up employment opportunities so
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as to absorb around 21.49 million people
(Directorate General of Plantations 2015;
WWEF 2008) and various positive effects
the other. Even in 2017-2018 managed
to make a real contribution as the larg-
est contributor of foreign exchange with a
value of 22.97 billion US dollars (Oil Palm
Fund Management Agency 2019).
However, this success has reaped neg-
ative allegations (since 1980 until now)
so that it becomes polemic in the public
sphere. The negative allegations stated
that oil palm originates from primary or
secondary forest has caused deforesta-
tion (Thiollay 1999; Donald 2004; Dumbrell
& Hill 2005; Vijay et al. 2016; Sawit Watch
2017) and resulting in decreased plant di-
versity (Benayas et al. 2007; Stevenson
& Aldana 2008; Paciencia & Prado 2005).
Koh and Wilcove (2008) who conducted
an analysis of land cover for forest and
agricultural land mentioned that the con-
version of oil palm plantations established
in primary and secondary forest areas
reached 56% or equivalent to 1.7 million
hectares without differentiating between
primary and secondary forests. Wicke et
al. (2008) reported that of the 9.7 million
deforestations that occurred during the
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1997-2003 period, 27% (2.6 million ha)
had been converted to oil palm.

Although the results of these studies
and studies are still "debatable" and not
yet scientifically valid, they have had a
very debilitating and detrimental impact
on Indonesia's position in global trade be-
cause it has been held responsible for the
destruction of primary natural forests in
the Southeast Asian region. That is why
this article was prepared in the hope that
it will be able to provide valid and scien-
tific explanations for these negative alle-
gations.

MATERIALS AND METHODS

Study Area

This study was conducted in 23 large
oil palm plantations spread across 6 prov-
inces in Indonesia: North Sumatra, Riau,
South Sumatra, West Kalimantan, Central
Kalimantan and West Sulawesi. The loca-
tion of each research site were displayed
in Figure 1.

Methods and Research Procedure
This study was consist of several ap-
proaches, i.e. literature review, interview,

Figure 1 The location of each research site.
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spatial analysis and ground checking.
The data and information were obtained
through the literature review related to
some research on the topic "oil palm and
deforestation”. We browsed the scientific
articles and other relevant publications.
Interviews are used to get information
about the origin of land status, history of
land use before the existence of oil palm
plantation, and development of land. We
interview key persons including various
community leaders both formal and infor-
mal by using the snowball technique.

Spatial analysis was used to deter-
mine the history of the origin of the status
and the development of changes in land
cover for the oil palm plantation conces-
sion area. We use the interpretation of
Landsat 8 image maps. With the overlay
technique, the cultivation rights of estate
areas overlay with forest use agreement
and provincial spatial plan including all
maps and permit files. This analysis used
for land satellite imagery 3 years before
the establishment of the oil palm planta-
tion and 2 years after the establishment
of oil palm plantations. All of the collected
data were tabulated, analyzed and pre-
sented descriptively.

RESULTS AND DISCUSSION

Bias From Different Definitions of
Deforestation

The extent to which oil palm has con-
tributed to deforestation in primary for-
ests is still an intense debate in the public
sphere. The different perceptions regard-
ing the term deforestation used lead to
different conclusions about the impact of oil
palm plantations on deforestation (Gunarso
et al. 2013). This not only creates confu-
sion in the estimated area of deforesta-
tion but also identifies the perpetrators of
deforestation (Sunderlin & Resosudarmo
1996). Three world institution defines de-
forestation in the diverse definition. The
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World Bank defines deforestation as per-
manent or temporary loss of forest cover,
or loss of forest cover that does not pro-
duce wood. The united nations frame-
work convention on climate change (UN-
FCCC) in 2001 defines deforestation as
human-induced forest conversion directly
to non-forest land. Whereas FAO in 2001
defines deforestation as the conversion of
forests to other land uses or the reduction
of long-term tree canopy cover below the
minimum threshold of 10 percent.
Indonesia also have own definition,
ministry of environment and forestry de-
fines deforestation as a change or reduc-
tion of land cover conditions from forested
categories over a certain period of time.
This change including plantations, settle-
ments, industrial estates, etc. Referring
to minister of forestry regulation P.30/
Menhut-11/2009 concerning procedures
for reducing emissions from deforestation
and forest degradation, then deforesta-
tion is a permanent change from forest-
ed to non-forested areas due to human
activities. This definition means, an area
can be said to be deforested if the for-
est is permanently lost and turned into a
non-forested area. Another logical conse-
qguence of the meaning of deforestation is
that "forest area" and "forest cover" are
two different terms. The difference be-
tween the two terms is very important for
a better understanding of "deforestation".
These different interpretations of defor-
estation lead to diverse perceptions and
prolonged debate. Sawit Watch accused
that the development of oil palm planta-
tions carried out in the area of forest that
was converted or in forested other land
use areas was the practice of deforesta-
tion, regardless of whether the existing
forest was primary forest or logged-over
secondary forest. In the scientific version,
Wilcove and Koh in 2008 conducted an
analysis of land cover on forest areas and
agricultural land. The results mention the
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conversion of oil palm plantations estab-
lished in primary and secondary forest
areas to reach 56% or equivalent to 1.7
million hectares without differentiating be-
tween primary and secondary forests. Still
in 2008, Fitzherdbert et al. (2008) state
that if all existing oil palm land is plant-
ed from forest land, deforestation due to
conversion of forests to oil palm is esti-
mated at 16%. Another data by Wicke et
al. (2011) reported that of the 9.7 million
deforestations that occurred during the
1997-2003 period, 27% (2.6 million ha)
had been converted to oil palm, but this re-
port did not clearly state what the percent-
age of forest cover converted because it
is assumed that the percentage of defor-
estation tends to be lower because there
is other land cover that has been convert-
ed to oil palm, such as degraded land and
plantations (Pagiola 2000, Gunarso et al.
2013).

In 2014, nature climate change pub-
lished an article from the analysis of Mar-
gono and a team from the university of
Maryland and the world resouce institute
who claimed the first publication to con-
tain maps and annual loss of primary for-
ests in Indonesia. In the article mentioned
that from 2000 to 2012, Indonesia lost
more than 6 million hectares of primary
forest - an area of half the size of Britain.
It also said that in recent years, Indonesia
even surpassed Brazil in deforestation,
losing nearly twice the primary forest area
in Brazil in 2012. They are also concerned
about new data that shows the loss of In-
donesia's primary forests increases by an
average of 47 600 hectares per year. It is
stated that the development of agricultur-
al industrial land is the main cause of the
loss of primary forest and is carried out
mainly in production forests. Internation-
al non govermental organization, green-
peace, accused many national compa-
nies of being responsible for deforestation
in Indonesia. In its latest report released
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on September 19, 2018, the organization
said there were 25 palm oil producers de-
stroying more than 130 000 hectares of
natural forest since 2015 in Indonesia.
The area of cleared forest is claimed to be
more than double the area of Singapore.

History of Deforestation of Indone-
sia's Primary Tropical Forests

History shows that Indonesia's tropical
forests have been shifted to the function of
"transmigration policy" (1905-1940/during
the dutch colonial era and 1969-pres-
ent) where around 8.94 million ha of land
(most of the forest) has been converted
to food crops, especially to increase rice
production. Furthermore, starting from the
early 1970s, the Indonesian government
issued forest concession rights (HPH) li-
censes with systematic logging (peak in
1985-1997) with a rate of forest degra-
dation of around 1.26 million year. This
has become the main cause of the accel-
eration of forest destruction so that it be-
comes access for migrants. In connection
with the destruction of the forest, then in
the late 1980s, the government launched
a program to increase the productivity of
degraded forest land by allowing inves-
tors to clear land (mainly on degraded for-
ests) for oil palm plantations and industri-
al plantation forests (HTI).

In addition to these three things, for-
est degradation also occurs as a result of
fires. Land and forest fires in Indonesia
have occurred since 1877, following later
in the 1880s, 1915s, 1930s, 1958, 1982-
1983, 1991, 1994, 1997-1998 (Vayda
1999; Barber & Schweithelm 2000). The
most devastating fires in Indonesia oc-
curred in 1982-1983 in East Kalimantan
which destroyed around 3.6 million ha of
forests with an estimated loss of US § 9
billion. Fires that occurred in Indonesia
continued to increase, in 2011 the area of
fires reached 2 612.09 ha and increased
until 2015 with burning land reaching 2
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610 060.44 ha (Ministry of Environment
and Forestry 2016) with losses estimated
at Rp 221 trillion (The World Bank 2016).

When compared to the development
of forest area change data, the area of
deforestation, with the development of oil
palm expansion in Indonesia in the period
between 1950 and 2017 (as presented in
Table 1), it seems clear that the rate of de-
forestation has declined with the decrease
in forest area. The proportion of deforesta-
tion area to forest area was 26.2% in the
period 1950-1985, 13.6% in 1985-2000,
13.5% in 2000-2013. The development
of oil palm plantations is actually very
significant starting in 1990 and the peak
occurred in the decade 2000-2010. In the
1950-1985 and 1985-2000 periods where
the deforestation rate peaked (42 589 500
ha and 16 371 133 ha), the expansion of
oil palm plantations was only around 1
126 677 ha and 3 769 609 ha. These fig-
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ures clearly prove that the expansion of
oil palm plantations in Indonesia is not a
"direct cause" of deforestation in Indone-
sia's tropical forests.

Origins of Status, Type of Land-Cover
and History of Land Use of Oil Palm
Plantations

The results of tracing the origin of oil
palm land status (according to the provin-
cial spatial plan) as presented in Table 2
shows that 98.56% of prospective oil palm
land status are "no longer forest area",
namely: other land use area (54.93%),
plantation (37.25%) and agriculture
(4.94%). Referring to the juridical defini-
tion of "deforestation", this data shows
that the oil palm plantation land that is the
location of the study "is not the result of
deforestation". Furthermore, the results
of the interpretation of Landsat imagery to
the condition of vegetation cover 3 year

Table 1 Changes in forest extent, deforestation and oil palm plantations in Indonesia 1950-2017

Sumatra Kalimantan Sulawesi Maluku Papua Jawa ?::g;ﬁ: Indonesia
Forest area (ha)
1950 37 370 000 51400000 17 050 000 7 300 000 40700000 5070000 3400000 162290000
1985 23323500 39986 000 11269400 6348000 34958 300 1345900 2469400 119 700500
2000 15516 959 32856 107 10707 186 5015207 34767 891 2281184 2184833 103 329 367
2013 12856 700 25910400 9188900 5121600 32137900 2227300 1610200 89 053 000
2017 12122 000 24 427 400 8398600 4771000 32243600 2182700 1704600 85849900
Deforestation (ha)*
1950-1985 14 046 500 11414000 5780600 952000 5741700 3724100 930600 42589 500
1985-2000 7806541 7129893 562 214 1332793 190409 935284 284567 16371133
2000-2013 2660259 6945707 1518286 106 393 2629 991 53884 574633 14276 367
2013-2017 734700 1483000 790 300 350 600 105 700 44600 -94 400 3203100
1950-2017 25248 000 26 972600 8651400 2529000 8456400 2887300 1695400 76440 100
Oil palm plantation area
1950 105 000 - - - - - - 105 000
1985 550 056 42 006 - - - - - 597 352
1990 984 267 71314 15718 - 29 000 4 000 - 1126 677
2000 2743779 844 389 107 927 - 52 392 21122 - 3769 609
2010 4743000 2897000 293 000 - 84 000 58 000 - 8 075 000
2013 6 682228 3306 523 318 880 33981 89 696 33712 - 10465020
2017 7 400 353 4 340 060 404 060 11 063 115 546 36 597 - 12307679

*Deforestation is conversion from forest to nonforest
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and 1 year before becoming an oil palm
plantation (Table 3 and Table 4) show
that the type of land cover is no longer in
the form of primary forest, but already in
the form of shrubs (24.88%), open land
(24.68%), secondary forests (21.91%),
rubber plantations (12.93%) and oil palm
plantations (6.42%).

Likewise, the results of tracing the his-
tory of land use (Table 5) where 71.29%
of the land surveyed was ex-communi-
ty land, fields and transmigration lands
or ex-cultivation rights of other compa-
nies. While the rest (28.71%) is ex-for-
est concession right land. Thus it can be
concluded that "the oil palm plantations
under study are not a direct cause of pri-
mary forest deforestation". This is in line
with the results of research by Gaveau et
al. (2016), Austin et al. (2017), Meijaard
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et al. (2018), Kwatrina et al. (2019) which
show that most of the oil palm plantations
in Indonesia are built on lands that have
been completely degraded and/or on
burnt land.

Other historical evidence that shows
that oil palm plantations are not directly
the result of deforestation of tropical pri-
mary forests is the following historical
record, "the beginning of the opening of
plantation lands in East Sumatra (now
North Sumatra) pioneered by Nienhuys
in 1863, not for planting oil palm but for
the planting of tobacco which was then
the main commodity traded on the Euro-
pean market”. The dutch colonial occupa-
tion of the Labuhan Batu region began in
1862, and Kampuhan Labuhan Batu be-
came the center of the dutch colonial gov-
ernment for this region (Harahap 2017).

Table 2 Status of the observed land-based on TGHK and RTRWP before it was made as an oil palm plantation

= South West West Central North . Persent-

g Land Type Sumatera Kalimantan Sulawesi Kalimantan Sumatera Riau Total ?(?/3
c E APL 9632.22 21608.94  626.91 - 12481.86 31429.25 75779.18 40.46
-% 3%@ HPK 85.78 9020.3 33638.98 8458.16 - 11.487 37 62690.59 3347
5 g HPT - 3601.07 - - 128.01 14 071.56 17 800.64 9.51
; § HP - 727261 - 14 703.30 622.28 919.07 23517.26 12.58
T 3 HL - - 475.05 - - - 47505 025
5 KSA/KPA - - - 7020.31 - - 7020.31 3.75
§Subtotal 9.72 41502.92 34 740.94 30181.77 13232.15 57 907.25 187 283.03 100.00
E o HPK - - 151.61 - - 155.77 307.38  0.20
§ 5 HPT - - 53.84 - 145.53 - 199.37 0.13
; 'n\_: HP - - 0.19 - 3425 155591 1590.35 1.01
‘*8 &~ HR - - 97294 - - - 972.94 -
; %E HL - - 161.01 - - - 161.01  0.10
© E_g APL - 41502.92 - - - 4478412 86287.04 54.93
é (—‘3 o Peat 455.62 - - - - - 455.62 0.29
3 e Plantation 4 303.53 - 30494.11 - 1297151 10751.13 58520.28 37.25
ni_) Agricultural 4 958.85 - 2136.87 - - 663.32 7 759.04 4.94
Settlement - - 772.33 - 71.86 - 844.19 0.54
Subtotal 9718 41 502.92 34 742.90 - 13223.15 57910.25 157 097.22 100.00

References: Santosa et al. (2016); Santosa et al. (2017); Santosa et al. (2018). APL is another land use, HPK is
conversion production forest, HPT is limited production forest, HP is production forest, HL is protected forest, HR
is community forest, KSA is nature reserve, KPA is protected area
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Several kingdoms in Labuhan Batu such
as the panai sultanate, the kualuh sultan-
ate and the bilah sultanate one by one
slowly but surely subject to the authority
of the dutch colonial. While the sultanate
of Pinang City had already been controlled
by the dutch in 1837. Only in 1915 was the
opening of an oil palm plantation spear-
headed by the Padang halaban plantagen
AG zurich plantations company in 1915
in the Padang halaban plantation village.
In 1911, oil palm trees were introduced in
East Sumatra (now North Sumatra). Tanah
itam hulu and pulau raja in Asahan afdeling
was the location of the first oil palm plan-
tation opened by oliepalmen cultuur and
huileries de Sumatra companies. In 1934
a new export commaodity emerged from the
Labuhan Batu afdeling namely palm-olie,
the number of which increased dramatical-
ly from year to year (Harahap 2017).
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Some previous studies related to defor-
estation in Indonesia have produced vari-
ous conclusions. Some conclude that de-
forestation in Indonesia does not originate
entirely from primary forests. As revealed
by Roda (2019) that as the world's largest
palm producing country, the value of de-
forestation in Indonesia actually reached
its peak in the past few decades when oil
palm plantations have not yet begun to
develop rapidly. In Indonesia, the peak of
deforestation actually occurred in 2000-
2008 and currently has decreased to 5%.
Overall, the results of this study reveal
scientifically by combining spatial ap-
proaches, site-level data, and interviews
to obtain a comprehensive answer to the
certainty of various allegations related to
deforestation in Indonesia.

Table 3 History of land cover development 3 years before it was made as an oil palm plantation

Development of land cover area 3 years or >3 years before the palm plantation (ha)

. Cover
Province - -
SB BR R HRS HS PK PS PL =K MiningSetlle- Water Total
BS ment body area
clouds
North - - - - - - - - - - - - - - -
Sumatra
South 72. 103. 803. 218. - 132. 3 259. - - - - - - 5127. 9717.
Sumatra 88 03 56 75 81 69 27 99
Riau 237. 1431. - - - 14 532. 5 898. - - 390. - - - 405.22 895.
10 61 48 40 01 78 38
Central 497. 3201. 417. 72. 603.21068. - -3018. - - 389. 312. -29 582.
Kaliman- 37 98 67 49 06 65 81 53 53 09
tan
West 1072. 2307.1534. - 4893. - - - - - - - - 580.78 10 389.
Kaliman- 74 68 73 53 46
tan
West - 8638. - - - - - - - - - - - - 8638.
Sulawesi 929 99
Total 1880.15683. 2 755. 291. 5496. 35733.9 158. -3018. 390. - 389. 312. 681 223.
09 29 96 24 59 94 09 81 01 53 53 113.83 91
Persent- 2. 19. 3. 0. 6. 43. 11.0.00 3. 0. 0.00 0. 0. 7.53 100.
age (%) 31 31 39 36 77 99 28 72 48 48 38 00

References: Santosa et al. (2016); Santosa et al. (2017); Santosa et al. (2018). TT is open land, SB is shrub, BR
is swamp shrub, R is swamp, HRS is secondary swamp forest, HS is secondary forest, PK is fiber plantation, PS
is oil palm plantation, Pl is other plantations, PLKBS is dry mixed farming with shrubs
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Table 4 History of land cover development 1 year before it was made as an oil palm plantation

Development of land cover area 1 year before the palm plantation (ha)

Cover

Province _ -
S8 BR R HRS HS PK PS PL K MiningSetile-Water Total
BS ment body area
clouds
1886. 154. - - - - - 1 - - - - - -13 232.
North 83 75 190. 15
Sumatra
57
South - - - - - - - - - - - - - - -
Sumatra
32760. 7814. - - -21117. 22 - - 390. - - - 638.85252.
Riau 94 83 76 530. 01 16 06
36
Central  1025. 3441. 399. 240. 2479. 17 054. - -3820. - - 416. 303. 29 181.
Kaliman- 24 41 79 60 43 27 86 00 91 51
tan
West 6 486.23 541. 1 615. - 5313. - - - - - - - - -36 957.
Kaliman- 53 13 76 82 24
tan
West 842. 8403. - - - - - - - - - - - 372. 9
Sulawesi 70 97 70 619.37
43 002.43 356. 2 015. 240. 7 793. 38 172. 22 11 3820. 390. - 416. 303. 1010. 174
Total 24 09 55 60 25 03 530.190. 86 01 00 91 86  242.
36 57 33
Persent- 24. 24. 1. 0. 4. 21. 12.6.42 2. 0. 0.00 0. 0. 0. 100.
age (%) 68 88 16 14 47 91 93 19 22 24 17 58 00

References: Santosa et al. (2016); Santosa et al. (2017); Santosa et al. (2018). TT is open land, SB is shrub, BR
is swamp shrub, R is swamp, HRS is secondary swamp forest, HS is secondary forest, PK is fiber plantation, PS
is oil palm plantation, Pl is other plantations, PLKBS is dry mixed farming with shrubs

Table 5 History of land use studied before becoming an oil palm plantation

History of land use before becoming an oil palm plantation (ha)

Ex community filed/

Province Ex another company’s Ex HPH garden/agriculture/ Total (ha)
HGU transmigration
South Sumatra - - 9718 9718
West Kalimantan 13 469.68 - 28 032.94 41 502.62
West Sulawesi 1029.80 - 33711.14 34 740.94
Central Kalimantan - 15 448.84 14 732.93 30 181.77
North Sumatera 7 647.95 5584.20 - 13 232.15
Riau 15 844.18 37 860.56 22 029.49 75734.23
Total 37 991.61 58 893.60 108 224.50 205 109.71
Persentage (%) 18.523 28.713 52.764 100

References: Santosa et al. (2016); Santosa et al. (2017); Santosa et al. (2018). HGU is Cultivation rights, HPH is

forest concessions

CONCLUSIONS

The oil palm plantations studied were
not the result of tropical primary forest de-
forestation, both in terms of status, type

8

of land cover before being turned into oil
palm plantations and the history of land
use. If the conversion of secondary for-
ests into oil palm plantations is catego-
rized as deforestation, then only 25% of
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the oil palm plantations studied are the
result of deforestation. 75% of oil palm
plantations (originating from the type of
land cover in the form of shrubs, vacant
land, community fields/gardens) can be
categorized as a "reforestation", or "refor-
estation" or "rehabilitation" of degraded
land as a result deforestation and b offi-
cially / legally oil palm plantations are pro-
grams implemented by the government to
increase the productivity of "critical land"
or degraded as a result of deforestation.
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