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Abstract: With 15–20% of Indonesian oil palms located, without a legal basis and permits, within 

the forest zone (‘Kawasan hutan’), international concerns regarding deforestation affect the totality 

of Indonesian palm oil export. ‘Forest zone oil palm’ (FZ-OP) is a substantive issue that requires 

analysis and policy change. While spatial details of FZ-OP remain contested, we review literature 

on (1) the legal basis of the forest zone and its conversion, (2) social stratification in oil palm 

production (large-scale, plasma and independent growers), and (3) environmental consequences of 

forest conversion to FZ-OP, before discussing policy options in a range of social and ecological 

contexts. Policy options range from full regularization (as FZ-OP stands could meet international 

forest definitions), to conditional acceptance of diversified smallholder plantings in ‘agroforestry 

concessions’, to gradually phasing out FZ-OP and eviction/destruction. A nuanced and 

differentiated approach to FZ-OP is needed, as certification of legality along supply chains is 

vulnerable to illegal levies and corruption. Corporate actors trading internationally can avoid use 

of uncertified raw materials, effectively shifting blame and depressing farmgate prices for domestic-

market palm oil, but this will not return forest conditions or stop further forest conversion. We 

discuss an agenda for follow-up policy research. 

Keywords: certification; deforestation; palm oil; forest classification; Jambi; legality; independent 

smallholders; agroforestry concessions; Sumatra; West Kalimantan 

 

1. Introduction 

A reader cannot safely assume to understand what the word ‘forest’ means in any new context, 

as the ecological (vegetation-based) and social (institutional, rule-based) meanings of the word 

‘forest’ only partially overlap [1,2]. There can be ‘trees outside a forest’ [3] and ‘forests without trees’ 

[4]. Conversion of natural forest to plantation forestry is not considered to be deforestation, an issue 

that sparked debate when the UNFCCC climate change convention considered forest-specific policies 

[5]. What is excluded from the ‘tree’ concept, at the heart of common forest definitions, also matters: 

rubber (Hevea brasiliensis) can be considered to be a forest tree when grown for timber, or an 

agricultural commodity when tapped for its latex [6]. A number of global studies, however, have 

included the conversion of rubber monoculture (regardless of its primary purpose) to an oil palm 

monoculture under global ‘deforestation’ statistics [7]. The debate whether or not palms are included 

under the ‘tree’ concept has direct implications for whether or not the conversion of natural forest to 
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an oil palm monoculture can be called ‘deforestation’ [8] and for how much a ‘deforestation-free’ 

commitment of the palm oil industry means [9]. National definitions of the tree and forest concepts 

can differ from the global ones [10,11]. At the social-ecological system scale of a landscape, the 

concept of ‘agroforest’ describes tree-based vegetation managed by farmers, who often see labeling 

this as a forest as a threat [12,13]. Institutionally such land use may be legalized under ‘community-

based forest management’ rules [14], but these arrangements may maintain forest authorities in the 

‘landlord’ role, expecting a share in any harvestable goods or sellable services that the land may 

generate [15]. The absence, at least until recently, of formal recognition for agroforestry as a valid 

form of land use intermediate to ‘forest’ and ‘agriculture’ has not prevented the existence and spread 

of such land uses that defy the rules [16] (Figure 1). 

 

Figure 1. Forest-Agriculture interface with the current segregated policy interpretation distinct from 

the more fluid ‘integrated’ reality in the landscape, with consequences for the meaning of 

‘deforestation’ and ‘loss of forest functions’ [17]. 

In the international debate over consequences of tropical commodity production, ‘forest’ is 

primarily seen as a vegetation type or ecosystem, observable through remote sensing [18], with a 

rather arbitrary tree cover threshold used in a dichotomous classification. Global data sets based on 

a continuum interpretation with tree cover as metric are available and have been used to monitor 

changes in tree cover in agricultural lands [19]. Concerns about deforestation, and the concomitant 

loss of biodiversity and net C emissions, have led to institutional support in the climate change 

convention for government action to support ‘reforestation’ [20] and ‘reducing emission from 

deforestation and forest degradation’ [21,22]. In parallel, citizens in importing countries expressing 

concern about the footprint of their consumption have induced corporate actors to dissociate 

themselves from deforestation-linked supply chains [23]. Palm oil has been a primary target for the 

emergence of voluntary private standards [24,25]. The Roundtable on Sustainable Palm Oil (RSPO) 

and related institutions have triggered responses in Malaysia and Indonesia (jointly around 85% of 

global palm oil production) that saw their national sovereignty at risk in international markets [26]. 
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A study of RSPO impacts in Kalimantan suggested that it increased forest conversion in agricultural 

lands but decreased such within the forest estate [27]. 

Recent estimates, discussed below, show that, based on remote sensing, 15–20% of Indonesian 

oil palms are located within the ‘forest zone’ (Kawasan hutan), a primarily institutional indication of 

land status. We indicate these as Forest Zone Oil Palm (FZ-OP). The FZ-OP percentage can be 

interpreted in multiple ways. To an international audience that has come to believe that most, if not 

all, of Indonesian palm oil is linked to deforestation, the number may seem to be small. To the 

Indonesian palm oil sector, it may give the impression of some bad apples that need to be dealt with, 

as they spoil the good name of the vast majority of those falsely accused of deforestation. To the forest 

authorities, the numbers are a clear sign of illegality, as current rules do not allow oil palm to be 

planted within the forest zone as FZ-OP. Actually, oil palms are the most readily recognizable of the 

four major tree crops (coffee, cocoa, rubber and oil palm) that occur both outside and inside the forest 

zone [28], but part of the smallholder oil palm may be part of a finer-grained mosaic and not as easily 

noticeable. Key questions regarding FZ-OP are: (1) What came first: local land use or designation of 

the land as part of the forest zone?, (2) How does the land use with tree crops relate to the primary 

designated forest function in (A) production forest (income generation), (B) protection forest 

(watershed protection) and (C) Conservation areas (Biodiversity), with recent additional interests in 

restricting drainage of peat soils in the production forest zone, (3) How do the various stakeholders 

along the palm-oil value chain respond to the lack of legality of forest-based oil palm production? 

Issues related to oil palm (and its product palm oil) require an understanding of the whole value 

chain, as concerns of end-users, often based on limited or biased information they have access to, 

inform the product manufacturers, who want to be able to claim a ‘clean’ product, and their suppliers, 

the partly refined products derived from Crude Palm Oil (CPO), processed from Fresh Fruit Bunches 

(FFB) transported from farmgate to mill, and grown by smallholders or large-scale plantations. 

Current leverage on ‘illegal’ palm oil may primarily come from making mills responsible for their 

source areas. However, it is not clear whether these efforts mostly lead to ‘shifting blame’ [29,30] or 

whether they actually contribute to changing land-use and effectively protecting forests. 

While uncertainty over the exact numbers and locations on FZ-OP continues, we set out to 

formulate lessons from earlier interactions between forest authorities and the other tree crops (coffee, 

cocoa, rubber) and to contextualize and analyze policy options and how these might be applied to 

the various contexts that contribute to the overall issue. We will review the available data and 

literature on: 

 The history of forest legality and oil palm expansion in Indonesia as context for current forest-

related issues of local land use versus designation of the land as part of the forest zone; 

 Spatial analysis of FZ-OP at the intersection of forests and tree crops for Indonesia as a whole 

and zoomed in on two provinces with higher-resolution data; 

 Social and economic concerns on oil palm expansion and the role of smallholders in FZ-OP; 

 Environmental concerns on tree crops in relation to the primary designated forest function in 

(A) production forest (income generation), (B) protection forest (watershed protection) and (C) 

Conservation areas (Biodiversity); 

 Policy options linked to forest-related contexts, informed by the responses of various 

stakeholders along the palm-oil value chain to FZ-OP. 

We conclude by formulating more specific policy research questions as a follow-up. 

2. Methods 

2.1. Literature Review 

Starting from several recent reviews of oil palm in Indonesia, we used a ‘snowball’ method to 

identify more recent papers citing these sources and followed up on the citation network thus 

established to document a synthetic view on the various sub-topics. 
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2.2. Maps 

For a more detailed analysis of the different forest designations within the forest zone and for 

the time frames of expansion within the forest zone, we compiled data for Jambi, a province in 

Sumatra around the Equator, and West-Kalimantan. The two provinces were selected to represent 

the two islands where oil palm is major (Sumatra and Kalimantan) while they had different historical 

settings on traditional land use of agroforest and its dynamics. Availability of the data also 

determined the choice of the two provinces. We traced the development of oil palm and agroforestry 

areas in the 2000–2020 period in each of the Forest-zone categories and sought the trajectories of 

changes and observed interlinks between oil palm, forest and agroforestry. Where the data were 

available, we incorporated the other major agroforestry tree-crops; otherwise, we utilized the 

common class of ‘mixed agricultural tree-crops’ mapped in most datasets. The following dataset was 

utilized for the analyses (Table 1). 

Table 1. Maps utilized for case studies. 

No Map Title Year (s) Extracted Class (es) Source 

1 
Peta Penutupan Lahan Indonesia (Indonesia Land 

Cover Map) 

2000, 2009, 

2018 
Agroforest [31] 

2 Ecological Vegetation Map of West Kalimantan 2019 

Agroforest 

Rubber plantations 

Oil palm plantations 

[32] 

3 
Global map of smallholder and industrial closed 

canopy oil palm plantations 
2019 

Oil palm plantations 

Independent smallholder oil palm 
[33] 

4 National Main Commodity Maps in Indonesia 2019 
Oil palm 

Rubber 
[28] 

5 
Kawasan hutan Provinsi Kalimantan Barat 

(Forest-zone Lands of West Kalimantan Province) 
2014  [34] 

6 
Kawasan hutan Provinsi Jambi (Forest-zone 

Lands of Jambi Province) 
2014  [35] 

2.3. Public Consultation 

In a webinar in September 2020, attended by 374 participants, the issue of overlap between 

Indonesian forest estate and oil palm was highlighted and a number of the basic data presented; the 

questions and discussions formed the start of this manuscript. Specific aspects discussed are listed in 

Appendix A at the end of this manuscript. 

3. Indonesian Context 

3.1. Forest Legality 

While efforts to agree on a forestry law during the Colonial period stranded [36], the post-

independence (1945) constitution clarified that all the country’s resources were for the benefit of the 

Indonesian people—with subsequent debate on the degree to which the Government of Indonesia 

has to respect prior claims of customary communities (‘Masyarakat Hukum Adat’) [37]. The Basic 

Agrarian Law of 1960 that recognizes colonial period documents as a basis for valid rights to land 

and the Forestry Law of 1967 was considered to be complementary but had gaps between them [38]. 

The 1999 revision of the Forestry Law specified that state ownership claims within the designated 

‘forest zone’ (‘Kawasan Hutan’) required completion of a gazettement procedure (verifying that there 

are no valid pre-existing claims), which has been very slow to implement [39], leaving doubts on the 

legality of government forestry policies that treat the Forest-zone as government-owned. 

The total area of forest-zone lands in Indonesia (63% of total land area) is subdivided by primary 

function, as ‘Production Forest’ (68.8 M ha; 36.1% of the country), ‘Protection Forest’ (29.7 M ha; 15.6% 

of the country) and ‘Conservation Areas’ (22.1 M ha; 1.6% of the country) [40]. Logging is only 

allowed in the production forests, with further restrictions in part of the zone, and conversion to 

monocultural plantations for the pulp and paper industry in other parts. Although logging-based 

economic interests prevail in this zone, the production forests still have a recognized role in 
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biodiversity conservation, carbon storage and maintenance of watershed functions. Most of the 

Protection Forest (the Indonesian term could also indicate ‘(watershed) protecting’ forests) are on 

mineral soils and have been defined through a scoring system emphasizing slope and similar criteria 

for soil and water protection. For peatland areas, there are separate criteria for determining a 

Protection Function (‘Fungsi Lindung’) indication, based on peat depth and the peatland moratorium 

policy [41]. The total area of Protection Function in Indonesia’s peatlands is 12.3 M ha [42]. 
Building on the specific example of the damar agroforests in Krui (West Lampung, Sumatra) 

where government ownership claims to forest-like vegetation could not be substantiated [43,44], it 

was realized that ‘agroforests’, of various specific histories and intensities of management, were 

included in the Forest-zone, either with Production or Protection Forest designations, but also 

claimed by local communities as existing before the Forestry law was formalized [45]. Since then, a 

government commitment to ‘community-based forest management’ and ‘village forests’ has allowed 

some conflict zones to be resolved, but much remains to be done [46,47]. Meanwhile, calls to redefine 

the Indonesian forest estate and get the boundaries of its Forestry Regulatory Framework and 

Agrarian rules right [12,48–51] were largely unheeded. Global interest in and country-level 

expectations of, new financing mechanisms through Reducing Emissions from Deforestation and 

(forest) Degradation (REDD+) created a new dynamic where issues of ‘forest legality’ obtained new 

relevance [52,53]. Indonesia’s challenge to balance the new global environmental agenda on forest 

conservation, with the existing development deficits is part of a wider global pattern [54]. 

3.2. Complexity of Frontier Situation 

In Southeast Asia’s long engagement with global markets, cocoa, coffee, fast-growing trees, oil 

palm, rubber and shrimp have all had periods of rapid expansion or ‘booms’ when the region proved 

to be a low-cost producer in which land, labor, know-how, and market access could be rapidly 

mobilized [55]. The ‘land grab’ literature tries to answer key questions on who seeks to exercise 

control over land to grow export-oriented crops under boom conditions, how would-be producers 

navigate regulatory powers and market forces to gain control over land, and how booms 

differentially affect areas with secure and insecure land control relations. 

Since the 19th century, commodities such as rubber [56], coffee [57] and cocoa [58] have boomed 

in specific parts of Indonesia, creating new ‘forest frontier’ conditions, involving local people, 

attracting investors to come in, but also stimulating people from other location to move in, 

spontaneously and/or in government-sponsored transmigration [59]. The relationships between 

spontaneous migrants, large-scale plantation companies, local communities and various branches of 

government have become complex in many locations [60–63]. Due to its location, boom crop 

production is closely associated with the issue of deforestation and environmental degradation [64]. 

Indigenous people and local communities (jointly described here as IP/LC) in forest frontier 

areas have had a long tradition of a ‘dual economy’ [65] where food security continued to depend on 

swiddening, while cash-crop agroforestry (rubber, coffee, resin trees and now oil palm) provided a 

financial basis for their livelihoods [66]. Where the terms of trade were sufficiently favorable, staple 

food production could be ‘outsourced’ [67]. Accordingly, most of the oil palm grown by IP/LC, just 

not to say smallholders, has not been a direct cause of deforestation as they developed in a village 

environment of orchards, old rubber groves and swidden fallows. Smallholders also tend to use 

fertilizer sparingly, as they are unable to access subsidized fertilizer supplies that are monopolized 

by larger plantations [68]. 

While global policies and markets are often held responsible for accelerated deforestation in the 

tropics [69], local knowledge is generally assumed to lead to overall positive outcomes in matters of 

conservation [70,71]. Even in matters of primary forest conversion, local communities are usually 

presented as the best managers to reconcile conservation and development [69]. Increased attention 

for forest protection in the context of REDD+ may have increased pressure on converting agroforests 

outside the forest zone to become oil palm monocultures [72]. 

The Indonesian forest frontier is home to approximately 26 thousand villages (often defined as 

‘forest villages’) and more than 37 M peoples, with some 18% still struggling to escape from poverty 
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based on the national standard [73]. Most of the forest villages are also not formally registered yet, as 

nationally only 30% of villages are already registered, mostly in Java. They have no clear and defined 

boundary and are dominated by state forest land, with formal restrictions to use for crops to generate 

food or income. In such landscapes, boom crop production, such as oil palm, has taken place. 

Expansion of agriculture into the forest area, often following onto a logging phase that brought 

people and road access (however poor) into the forest zone, is considered because of these 

complexities, that for decades have remained unresolved. 

3.3. Total Oil Palm Area 

According to the most recent official figure, the oil palm area in Indonesia was 14.7 M ha in 2019 

[74]. Several organizations have also mapped oil palm areas for different objectives and with a range 

of methods (Table 2). Bahktiar et al. [75] claimed a substantially larger area (16.8 M ha), by including 

areas cleared for oil palm but without stands recognizable by remote sensing yet. The lowest recent 

estimate was 11,530,000 ha [33], in a study that only included fully-developed stands. Time-series 

data of oil palm for Borneo were analyzed for forest loss or deforestation [76] and biodiversity 

impacts [77]. The breakdowns of oil palm areas varied, with one study differentiating ‘industrial’ and 

‘smallholder’ oil palm [33], while another study [75] focused on oil palm areas within forest zone 

lands. Condro et al. [28] mapped major commodities including coffee and cacao, and obtained area 

estimates close to the data from the Ministry of Agriculture. Across Indonesia, the largest oil palm 

areas are in Sumatra and the second largest in Kalimantan, covering respectively 6.4 M ha and 4.9 M 

ha in 2018 [74], while another study [75] mentioned 10.5 M ha and 5.7 M ha, respectively, for these 

two islands. Oil palm is expanding in W and SE Sulawesi, and in Papua, but current areas remain 

relatively small. 

Table 2. Published estimates of the total area of oil palm in Indonesia. 

No 
Oil Palm 

Hectarage 
Year  Approach and Methods Notes Reference 

1 16,800,000 2015–2017 Multi-data analyses 
Including unplanted area for industrial 

oil palm within forest zone 
[75] 

2 14,896,964 2019 
Automatic classification using 

multi-data in GEE 

RS methods;  

Oil palm and other major commodities 
[28] 

3 14,724,420 2019 
Using trade statistics and yield 

data as a basis 

Official Oil Palm statistics; industrial 

(private and state) and smallholders 
[74] 

4 11,530,000 2019 
Automatic classification of 

sentinel imageries with NN 

RS methods;  

Differentiation of industrial and 

smallholders 

[33]  

5 11,100,000 2015–2017 
Visual interpretation of 

Landsat imageries 
Oil palm and deforestation [78] 

The distribution of oil palm in Indonesia is uneven and strongly related to climatic conditions. 

In North Sumatra (Figure 2A), the province with the most even rainfall distribution and virtually no 

dry season oil palm can reach up to 50% of the area at district (Kabupaten) level; elsewhere in lowland 

Sumatra and the southern half of Kalimantan it can reach up to 30% of the area, but in most of 

Indonesia, oil palm forms less than 10% of the landscape or is virtually absent. For Indonesia as a 

whole oil palm covers about 8% of the total land area. The fraction of oil palm under smallholder 

ownership (see below for the distinctions within this category) is approaching 50% for Sumatra, but 

half of that in most of Kalimantan (Figure 2B). The recent expansion of oil palm, indicated by 

relatively young stands, is evident outside of the areas that already have a large oil palm fraction 

(Figure 2C). 
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Figure 2. Maps on 2017 oil palm distribution at the district level in Indonesia, highlighting Jambi and 

West Kalimantan provinces; (A) Area fraction under oil palm; (B) Share of oil palm cultivated by 

smallholders; (C) Share of oil palm that does not yield yet as it is too young (usually less than three 

years old); Sources: Own maps, oil palm data from [79]; district boundary and area data from [80]. 

Several authors have quantified oil palm development within the forest zone in Indonesia 

[76,78]. Estimates vary from 2.5 [76] to 3.4 M ha [75]. This implies that 15–20% of Indonesian oil palms 

grow within the designated forest zone. The dataset of [75] allows some further exploration of the 

geographical patterns of Indonesia’s Forest-zone oil palm (FZ-OP). The relative share in Indonesia’s 

FZ-OP at the province level does not match shares in total oil palm production. With 31.5% of 

Indonesian oil palm, the two provinces of Riau + C Kalimantan have 66.8% of its FZ-OP (Riau 20.7% 

OP, 42.1% of FZ-OP; C. Kalimantan 10.9% of OP and 24.7% of FZ-OP). With 41.2% of Indonesian OP, 

the rest of Sumatra has 24.0% of its FZ-OP; with 23.7% of Indonesian OP, the rest of Kalimantan has 

7.7% of its FZ-OP and with 3.6% of Indonesian OP, Eastern Indonesia + Java have 1.4% of its FZ-OP. 

Across Indonesia, 2.96% of FZ-OP is designated as conservation area, 4.71% as (watershed) protection 

forest, 15.15% as production forest with restrictions, 45.4% as regular production forest, and 34.8% as 

production forest indicated for conversion. The total area of FZ-OP is 2.88 times the amount of 

production forest indicated as ‘conversion forest’ (planned, legal deforestation). 

For further exploration of that pattern as well as to showcase the development of oil palm 

gardens as part of agroforestry pathways, we focused on two provinces, one each in Sumatra (Jambi 
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ranked #7 in oil palm production and #5 in FZ-OP) and Kalimantan (W. Kalimantan, ranked #3 in oil 

palm production and #6 in FZ-OP). Both are outside the historical oil palm core area in N. Sumatra, 

but they were part of the expansion since the 1990s; the district-level presence of oil palm within these 

provinces varies from 0–30%. The two provinces have harmonized their Kawasan Hutan areas with 

the provincial planning (RTRWP) with ministerial decrees that legalized the status of ‘Forest-zone 

lands.’ Therefore, issues of agroforest and oil palm practices in these two provinces are not burdened 

by different interpretations of forest legality between the central government (MoEF) and the 

provincial governments. 

4. Oil Palm in the Forest Zones of West Kalimantan and Jambi 

4.1. Data by Province and Forest Category 

The total area of Forest-zone lands, encompassing all Conservation Areas (National Park and 

forest reserves), Protection Forest and all Production Forest status (HP, HPT, HPK) in West 

Kalimantan is 8.1 M ha or 56% of the province area, while for Jambi it is 2 M ha or 43% of the province. 

For West Kalimantan, agroforest area occupied 38% of all Production Forest status and 16% of 

Protection Forest areas [31], while according to [32], agroforest covered <10% (Table 3). Some of the 

agroforests in [32] are mapped by [31] as disturbed forest, and that was the main differentiating factor 

of forest and agroforest areas in the two maps. Major commodities of oil palm and rubber are 

negligible in West Kalimantan’s Forest-zone lands, the highest being oil palm in Production Forest 

areas (4%) mapped by [28]. 

In Jambi, agroforest occupied 19% of the land with Production Forest status, and <10% for 

Protection Forest and Conservation Areas [31] (Table 3). Rubber and oil palm monocultures were 

<10% in all Forest-zone land categories in Jambi [28,33]. A breakdown of FZ-OP by elevation and 

forest category (Figure A1) shows most are below 100 m above sea level. 

Table 3. Areas of agroforest and major tree crops in West Kalimantan and Jambi in 2018–2019. 

Agroforest and Major Tree Crops Source 
Production Forest 

(ha) 

Protection Forest 

(ha) 

Conservation Areas 

(ha) 

West Kalimantan, total area  4,444,111 2,295,424 1,423,567 

Agroforest [32] +# 318,521 (7%) 66,631 (3%) 10,576 (1%) 
 [31] + 1,676,606 (38%) 363,714 (16%) 35,053 (2%) 

Rubber plantations [32] 7889 *  14 * 
 [28] 8157 * 764 * 264 * 

Oil palm plantations [32] 80,771 (2%) 6663 * 1852 * 
 [28] 186,037 (4%) 29,753 (1%) 4610 * 
 [33] 29,382 * 3017 * 59 * 

Independent smallholder oil palm [33] 8267 * 906 * 53 * 

Jambi, total area   1,235,639 180,170 634,431 

Agroforest [31] +# 231,112 (19%) 12,463 (7%) 35,594 (6%) 

Rubber plantations [28] 735 *   

Oil palm plantations [28] 99,848 (8%) 2964 (2%) 20,065 (3%) 
 [33] 40,399 (3%) 337 * 902 * 

Independent smallholder oil palm [33] 38,164 (3%) 1032 (1%) 1915 * 

+ processed/reclassified for this paper, # utilized for further analyses, * percentage lower than 1% of 

the respective forest-zone land category. 

Taking the total amount of palm oil produced in each of the provinces as point of references, the 

likely source areas differ between the two provinces, and according to three data sources specified in 

Table 4, with 6–17% derived from the forest zone. Within the forest zone, the fractions derived from 

production forest are highest (even after correction for the total area), followed by protection forest 

and conservation areas. 
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Table 4. Likely source area of palm oil produced in West Kalimantan and Jambi according to three 

spatial data sources, expressed as %, assuming homogenous productivity per unit land. 

Province West Kalimantan Jambi 

Data Source [75] [33] [28]  [33] [28] 

Non-forest land 93.65 96.30 89.93 89.05 83.05 

Production forest 5.70 3.30 8.44 10.40 13.78 

Protection forest 0.47 0.34 1.35 0.18 0.41 

Conservation areas 0.13 0.01 0.20 0.37 2.77 

4.2. Data by Time Period—Land Cover Changes Involving Agroforest and Smallholder Oil Palm 

Agroforest in West Kalimantan was mostly as rubber gardens and tembawang (Dayak traditional 

land-use system) having been practiced for generations [81,82]. Inside the Forest-zone lands in West 

Kalimantan, the majority (76%) of 300,000 ha agroforest areas in 2019 was already agroforest in 2000, 

and only 11% was forest (Figure 3) 

 

Figure 3. Land cover trajectory (2000) of 2019 agroforest in each Forest-zone class in West Kalimantan 

(analyzed from [31,32]). 

The development of independent smallholder oil palm was closely linked to the conversions of 

the locally managed agroforest areas due to the lucrative oil palm market in the vicinity of the villages 

and the decreasing popularity of rubber due to its volatile price [82]. That trend is observed in the 

land cover trajectory of independent smallholder areas in West Kalimantan, i.e., 57% of which was 

agroforest in 2000 and 54% in 2009 (Figure 4). Only 13% and 6% of independent oil palm was a forest 

in 2000 and in 2009, respectively. 

 

Figure 4. Land cover trajectories (2000 and 2009) of 2019 independent smallholder oil palm in each 

Forest-zone class in West Kalimantan (based on [31,33]). 

For Jambi, agroforest was originally developed by local communities with rubber as the major 

crop introduced in the beginning of the 1900s during the Dutch period [56,82,83]. It dominated 

private lands (APL), but its growth reached the areas designated as Forest-zone lands. The 2018 

agroforest in Jambi’s Forest-zone lands was equally agroforest (44%) and forest (44%) in 2000 (Figure 

5), proving the historical presence of this locally managed land use in state’s lands. 
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Figure 5. Past land cover types of agroforest in Forest-zone lands in Jambi (analyzed from [31]). 

Expectations of high profitability of conversion to oil palm attracted many agroforest rubber 

farmers in Jambi, also signifying the changes from food sufficiency to cash-cropping [84], in addition 

to the volatile price mentioned earlier. Independent smallholder oil palm in Jambi’s Forest-zone lands 

was 39% agroforest and 15% plantations in 2009, while in 2000 it was 11% agroforest and 21% 

plantations (Figure 6). These demonstrate the development of independent smallholder oil palm in 

Forest zone lands involving agroforest and plantations, mostly rubber. Growth of oil palm also 

reached degraded areas, shown by 15% shrubs in 2000 and 34% in 2009 (Figure 6), which included 

peatlands in the lowland areas [85,86]. 

 

Figure 6. Land cover trajectories (2000 and 2009) of 2019 independent smallholder oil palm in each 

Forest-zone class in Jambi (based on [31,33]). 

Agroforest that has long been managed by local communities has evolved in Forest-zone lands, 

with the highest proportions and areas in Production Forest status (Figures 4 and 6). With the long 

history, this land use had faced unresolved forest zone issues since before the 1999 Forestry Law (see 

Section 3.1) until now, under the Kawasan Hutan officiated in 2014 for the two provinces. Since the 

past decade, oil palm has emerged to become part of the dynamics of this local farming, including in 

Forest-zone lands. The data show that these dynamics mostly occupied the Production Forest status 

(Table 3), the class allocated to support various production functions. Looking at the ‘predecessor’ 

cash-crop of rubber as part of the ever-evolving mixed-crop agroforest land use [56,81,82], 

independent oil palm might grow similarly, spatially and or temporally, as part of community-based 

production functions in land with Production Forest status. 

5. Social Dimensions 

5.1. Overview Indonesian Oil Palm Sector 

The palm oil value chain has a distinct hourglass shape (Figure 7). Upstream there are vast 

conglomerates that own plantations covering hundreds of thousands of hectares and may be 

involved in all stages of the value chain. At the other extreme are millions of smallholders that own 

only a small plot and sell their produce at the farmgate. In between are many shades of grey, ranging 



Land 2020, 9, 531 11 of 34 

from smaller groups, independent large-scale plantations, investors owning a hundred hectares, 

farmer groups and independent farmers who accumulated multiple small plots over time. Their 

produce is eventually processed in just over 1000 mills [87], subsequently sold to a few dozen refinery 

companies, which subsequently supply a few trading companies, that sell their products to a vast 

number of stakeholders as consumer goods companies and retailers [88]. 

 

Figure 7. Schematic structure of the oil palm value chain [26]. 

5.2. Heterogeneity and Expansion amongst Oil Palm Smallholders 

Starting on Sumatra’s east coast plantation belt, oil palm has been cultivated commercially in 

Indonesia since 1911 [89]. Smallholders, however, were not involved in oil palm cultivation till the 

late 1970s, when the New Order regime assigned State-owned plantation companies to develop oil 

palm plantations that included smallholder farmers. This policy was directed to support the socio-

economic development of new settlers and local people in Indonesia’s outer islands1 and develop 

export commodities that reduce dependency on mineral oil exports. Whereas smallholders first 

appeared in oil palm statistics in 1979, covering a mere 3125 ha [90], by 2018 their area covered an 

estimated 5.8 million hectares, which is equivalent to 40.6% of Indonesia’s palm oil area [79]. Whereas 

oil palm smallholders are often categorized in national statistics as a single entity it is increasingly 

clear that this vast sub-sector is highly heterogeneous and there is a need for targeted policy measures 

to improve the environmental and socio-economic performance of the different types of smallholders 

[91,92]. A key differentiation amongst oil palm smallholders is the scheme vs. independent 

smallholder dichotomy [93,94]. 

Scheme smallholder plantations, often also referred to as plasma or ‘kemitraan’, are smallholder 

plantations that have been developed by a plantation company and usually involve company credit 

for plantation establishment and other agro-inputs, knowledge sharing, and a take-off agreement 

between smallholders and partner company. Smallholders are usually allocated 2–3 hectares [95]. 

 
1 Outer islands usually refer to islands beyond densely populated Java, Madura and Bali islands. 
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However, partnership agreements can be highly diverse depending on the regulatory framework 

present at the time of partnership development, and the negotiations between stakeholders [95,96]. 

For example, early schemes allocated 60–80% of the plantation to smallholders, but under the 

influence of World Bank policies and to accommodate private sector investments, this shifted to 40% 

for smallholders in the late 1980s and 1990s [97,98]. In 2007 the new plantation law stipulated that 

companies needed to allocate 20% of their concession to smallholders within their concession 

boundary, and in 2013 this was changed to 20% for smallholders with land possibly outside the 

company concession [68]. Many companies do not reach this target, however, and this requirement 

may well be deleted in the new ‘omnibus’ law that Indonesia is currently preparing [99]. 

Whilst in some partnerships smallholders are strongly involved in plantation management 

decisions, participate in plantation labor, and may even outperform their partner company in terms 

of yields [100], in other arrangements smallholder plantations are fully managed by the company. 

This last category is often referred to as one-roof management, in which smallholders are effectively 

mere shareholders [96,101]. Whereas production levels in schemes are generally close to company 

plantations and thus relatively high for smallholder producers, such schemes frequently suffer 

transparency issues and especially beneficial to companies [68,102]. Over time government policy 

regarding oil palm smallholders has increasingly shifted from being a poverty reduction strategy 

towards one that strengthens industry interests and requires minimal government investments. 

Independent oil palm smallholders quickly emerged once the benefits of oil palm cultivation by 

scheme farmers became obvious. Mills started buying produce outside their plasma and own 

plantations, and basic infrastructure developed by logging, plantation, and mineral oil companies 

opened up lands that were previously uneconomic to develop [103,104]. Findings from Jambi indicate 

that direct economic profits of independent oil palm plantations were significantly higher than forests 

[105]. Also, oil palm demands less labor compared to competitor cash-crops as rubber, thus allowing 

for more land to be cultivated or freeing time to engage in other economic activities [106,107]. 

Independent smallholders generally have no direct links to mills and do not receive extension 

services from the government or companies. Subsequently, independent smallholders generally have 

limited knowledge of good agricultural practices, use poor planting material, apply minimal and 

unbalanced fertilizer regimes, receive low prices for their produce, and suffer yields well below 

companies and plasma farmers [96,108,109]. 

The independent oil palm smallholder sector is highly heterogeneous, with many different 

layers in society engaging in smallholder oil palm development. The independent oil palm 

smallholders sector includes small local farmers with a few dozen oil palms, migrants attracted by 

cheap land, oil palm company employees investing in nearby land, local government officials and 

shop owners looking for investment opportunities and purchasing 5–10 ha, local or urban elites that 

engage in semi-corporate oil palm plantations and everything in between [93,101]. Multiple 

typologies on independent oil palm smallholders in Indonesia have been developed [93,101,110], 

showing presence and ratios between types of smallholders differ in different landscapes. For 

example, remote peat frontiers often involve relatively large investors whilst transmigration areas or 

traditionally relatively densely populated areas have a relatively large share of smaller farmers that 

converted their traditional land uses [93,101]. 

Whereas land rights and land ownership documentation are generally well arranged in plasma, 

this is often not the case amongst independent oil palm smallholders [93]. Krishna et al. [111] 

suggested that especially indigenous populations can obtain forested land and develop oil palm or 

cash crops in the forestry domain, but sales of such land are limited as it is undervalued due to lack 

of marketability. Although migrants often do not have nationally recognized land ownership, they 

require more security in land titles and pay higher prices for land. These authors [111] therefore warn 

that land titling programs may well lead to the increasing value of land, indigenous people selling 

their land, claiming new land, and thereby triggering new deforestation [112]. Purnomo et al. [113] 

provide a detailed analysis of the stakeholders involved in the conversion of land into independent 

smallholder oil palm plantations in Riau and highlight the considerable profits that accrue to those 

involved at different stages of the land conversion, including the land mafia. It is increasingly clear 
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that the diversity amongst smallholders and the different landscapes in which they operate needs to 

be acknowledged for developing adequate policies that foster more sustainable landscapes. 

Although reliable current data on plasma vs. independent smallholder are not available, 

smallholders in plasma schemes were numerically overtaken in 2005 by ‘independent’ smallholders 

(including those in various partnership schemes) [114]. Since then some existing plasma plantations 

have transformed into ‘independent’ smallholder plantations and oil palm sector growth rates 

between 2015 and 2018 show that private sector large-scale oil palm plantations grew by 1.91 million 

ha and that smallholder oil palm area increased by 1.28 million ha [79]. If companies meet their 

plasma obligations, this would mean a 382,345 ha increase in plasma area and a 901,143 ha increase 

in independent smallholder area, highlighting that it is especially the independent smallholder sector 

that is expanding. Whereas companies and associated plasma smallholdings are relatively easy to 

identify, monitor, and sanction due to the size of their plantations and relative ease of targeting 

managements, this is not the case with independent smallholders. These independent smallholders 

are huge in the number of management units that occupy relatively small areas, making it highly 

complex to manage independent smallholder oil palm expansion. With limited external support and 

little monitoring, the independent smallholder oil palm has developed into a cheap buffer for the 

industry; this relates to setting sustainability standards as well as organizing a supply chain. 

6. Ecological Dimensions 

The economic benefits of oil palm production reviewed above have been discussed in tradeoff 

with negative impacts on ecosystem services [25,115–117]. However, specific issues of FZ-OP have 

not been discussed as such in the literature we reviewed. Oil palm cultivation, but especially its 

continued expansion, has led to severe negative effects on environmental quality such as biodiversity 

depletion [118,119], loss of hydrological function [118,120–123], increased carbon emissions [85,124], 

and reduction of water and soil quality [116,118,121,125,126]. The magnitude, and sometimes the 

sign, of the changes in ecosystem service levels, depend on what land cover is compared to oil palm, 

and to a smaller extent on the specific way oil palm is grown. Where conversion of natural forest to 

oil palm represents a drastic change in conditions, comparison of oil palm with the monocultures of 

fast-growing timber for the pulp- and paper industry, a legal change within production forest, may 

come out in favor of oil palm in several ecological dimensions. Although the Indonesian rules for 

logging in the production forest were supposed to secure sustainability across multiple harvest and 

recovery cycles, there are very few examples where such has been actually achieved in the reality of 

social-ecological systems. 

6.1. Biodiversity 

The conversion of natural forests to oil palm plantations threatens biodiversity according to 

many authors [115,127–129]. Forest fragmentation and large-scale homogenization landscape, 

whether for the development of plantation forestry or oil palm, pose a serious threat to tropical 

biodiversity [118,130,131], reducing species richness [128,132,133] and leading to a strongly declined 

functional diversity [134,135]. However, the response of biodiversity to land-cover change depends 

upon the extent to which natural habitat features are replicated while the sensitivity of species to 

change varies [130]. 

Several global studies have highlighted that past and predicted expansion of oil palm 

plantations into forest areas threatens mammal [136] and bird species with extinction [134,137,138]. 

In Indonesia, both Sumatran and Bornean orangutans (Pongo abelii, P. pygmaeus) and proboscis 

monkeys (Nasalis larvatus) population trends are decreasing due to the expansion of large-scale oil 

palm plantations [139–144]. Herds of elephants, tigers and rhinos are reported to be critically 

threatened due to this expansion [137,145]. In peat swamp forests, the expansion of oil palm 

monocultures is likely to have negative effects on, among others, macrofungal biodiversity [146]. 

A study [131] quantifying the impact on the herpetofauna of the Pacific lowlands of Costa Rica 

found that total species richness of amphibians and reptiles was reduced to 45–49% compared to 

forest area due to the almost complete absence of leaf litter, understory vegetation, and woody debris 
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and the more open canopy. However, different research [147] conducted in Sumatra (Indonesia) 

showed different results. Rare amphibians were much more abundant in riparian forests and 

common amphibians were more prevalent in oil palm plantations. Indeed, reptile richness and 

abundance were higher in oil palm plantations than in all other habitats. Surprisingly, a meta-analysis 

[137] found that average invertebrate species richness did not differ significantly between oil palm 

and forest sites when published studies were compiled. It is commonly found that different aspects 

of biodiversity are influenced in opposite ways during land-use change [148]. 

Protection of any forested habitats and enhancing understory vegetation can help improve 

opportunities for some species [131]. Forest patches, even when small, fragmented and degraded, i.e., 

riparian sites, doubtlessly are required to sustain the species in human-transformed landscapes 

[139,146]. Substantial biodiversity loss can only be avoided if future oil palm expansion is managed 

by avoiding deforestation and cultivating non-forested and abandoned areas for sustainable oil palm 

cultivation [78,143,149]. The small-scale oil palm production due to greater vegetation heterogeneity 

is also likely to provide greater ecosystem services provision and should be considered as one of the 

strategies for achieving sustainable oil palm production [150]. By reducing deforestation and 

ecosystem degradation, stopping land clearing techniques by land burning, and stopping the 

development of oil palm plantations on unsuitable land, sustainable palm oil management can be 

achieved [120]. 

6.2. Watershed Functions 

Oil Palm plantations are known to alter the hydrology of the subwatersheds in which they 

develop, by increasing the risk of flooding, increasing soil erosion (especially in the planting phase) 

and nutrient leaching, polluting ground- and surface water [124]. Once established, oil palm-

dominated landscapes are ‘water greedy’ [122], responsible for decreasing local water tables and 

water supplies as well as changes in streamflow levels and water quality [118,122,151]. Several 

studies reported that the conversion of forests to young plantations initially decreased 

evapotranspiration (ET), but also decreased infiltration rates [122,124]. Researchers in Brazil [152] 

reported that water shortages have occurred more often since oil palm cultivation has become the 

dominant land use and large-scale deforestation has taken place. A study of land-use change impact 

on flooding frequency in Batanghari Watershed, Indonesia, showed that land cover change from 

forest to rubber and oil palm plantation contribute to the higher flooding frequency [153]. 

Though water availability, air, and water quality were perceived to be the most heavily impacted 

ecosystem services by oil palms [151], there is a knowledge gap about the magnitude of these 

ecohydrological changes and their variations over the oil palms lifetime [118,123]. It is unclear 

whether young and mature plantations have similar or different ET rates when compared to native 

forests [118,123]. The impacts of oil palm on the major components of the hydrological cycle (e.g., 

total water yields, dry season baseflow, streamflow dynamics, evaporative return to the atmosphere) 

are still at an early stage [118,121,152,154,155]. 

The constraint is that in general, countries with large oil palm plantations are developing 

countries with limited resources to assess the impact of plantations throughout the growing period 

of oil palm on hydrological functions [119]. Moreover, oil palm plantations are generally 

homogeneous monoculture stands of various age classes, with varying water use characteristics [154]. 

Most of the hydrological studies in oil palm plantations are carried out at the plot scale, while oil 

palm plantations can reach thousands of hectares across several watersheds [121]. Indeed, research 

on the hydrologic impacts of oil palm plantations at the scale of watersheds is rare [153]. 

Quantitative data from field measurement on the relationship between water availability at each 

stage and water yield are still limited as well as the actual water use of oil palm at the field level, and 

the minimum amount of water needed to optimize oil palm productivity [156]. Research on the 

impact of oil palm cultivation on hydrology is still focused mainly on the study of plot-scale 

ecohydrological fluxes, such as the impact of tree age on canopy rainfall interception [157,158] and 

transpiration rates in palms with varying ages and grown on different slopes [152,159]. 
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However, in general, large scale conversions of forests to intensively managed plantations, result 

in significant changes in the hydrological cycle including periodic water scarcity [122,160]. In natural 

ecosystems, such as forests, most of the rainfall water is absorbed by the soil and plays a role in 

increasing plant transpiration and replenishing groundwater. In oil palm monoculture plantations, 

water does not penetrate the eroded and compacted soil properly [122]. Decreased infiltration 

reduces water storage [124] and increases surface runoff [121] potentially reducing the access to 

usable water and increasing the risk of flooding [161]. 

It is well known that highly productive monoculture stands are dependent on an abundant 

supply of water over time [150]. Indeed, drainage on oil palm plantations can lead to a substantial 

reduction in streamflow during dry seasons or droughts, soil subsidence, and potentially increasing 

future flood risks [162]. Thus, the expansion of oil palm plantations will affect water consumption 

which, in the long term, could affect local water resources [118]. Rather than to high water use of oil 

palms per se, local water scarcity seems connected to the modified redistribution of water after 

precipitation at the landscape scale, reducing effective buffering [122]. 

There may be a potential trade-off between water use and management intensity of oil palm 

plantations [154]. Optimizing water use and oil palm production and increasing cultivated varieties 

can result in more efficient land use and reduced conversion of natural landscapes [153]. The practices 

of retaining old palms during crop rotation and cultivating ground cover crops can mitigate some of 

the impacts [118] 

Retaining a riparian buffer zone helped reduce the negative impacts of oil palm plantations on 

streams [163,164]. A good riparian zone with dense native vegetation of complex structure adjacent 

to the streams that flow through the plantations can help restrict the transport of soil, sediment from 

the oil palm land, and in preventing chemicals pollutant from reaching waterways. They can also 

serve as valuable natural habitats for riparian and terrestrial species, as well as carbon storage areas. 

Appropriate riparian zone management, combined with effective monitoring, is essential to maintain 

or enhance the ecological function and biodiversity of stream ecosystems [165]. 

6.3. Greenhouse Gas Emissions 

Forest conversion to oil palm is responsible for significant net greenhouse gas (GHG) emissions 

[116,124,128,139,166]. However, information of net carbon emissions throughout the life of the oil 

palm plantation, especially on peat soils, is still very limited [167]. Aboveground C stocks in oil palm 

plantation are, averaged over a plantation life-cycle, around 40 t C ha−1, which is lower than most 

predecessor vegetation (unless this is ‘grassland’), leading to a ‘carbon debt’ in the first cycle 

[168,169]. On mineral soils, good-practice management can maintain soil carbon levels over a 

production cycle (compensating for early losses) [170]. Intensive use of fertilizer to increase yields 

adds greenhouse gas emissions as well, and the environmental optimum, minimizing the footprint 

per unit of palm oil, depends on context [171]. A synthesis of peat-oxidation emission values for 

tropical peatland by the Intergovernmental Panel on Climate Change [172], suggested default values 

of 51 Mg CO2 ha−1 y−1 for smallholder systems, 55 Mg CO2 ha−1 y−1 for commercial plantations (oil 

palm, industrial timber), and 10 Mg CO2 ha−1 y−1 for disturbed secondary forest. A recent study in 

smallholder oil palm on peat soils in Jambi suggested values may be higher [173] than that. While the 

‘moratorium’ has restricted large-scale oil palm development on peat soils, smallholder expansion 

continues and becomes a more prominent part of the overall problem. 

7. Policy Responses and Options 

7.1. FZ-OP as a Policy Issue 

From the evidence so far, we conclude that FZ-OP is a substantive issue that cannot be denied or 

ignored at the policy level. Credible spatial data sets indicate that 15–20% of Indonesian oil palms are 

growing within the forest zone, with FZ-OP identified in all provinces in which oil palm is grown. FZ-

OP is, however, unevenly distributed in Indonesia, with the provinces of Riau and Central Kalimantan, 

where agreement between provincial and national authorities over the boundaries of the forest zone 
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was only reached in 2014, as the main contributor. But even if these two provinces are seen as a ‘policy 

anomaly’, the case studies in the neighboring provinces of Jambi and West Kalimantan showed that FZ-

OP is real, but of mixed history and characteristics that need to be understood before appropriate 

policies can be designed. FZ-OP is most common within the ‘production forest’ category, but also 

includes ‘watershed protection forest’ and ‘conservation areas’. The probability that a unit of land in 

the elevation and climate zone suitable for oil palm has been converted to oil palm varies from more 

than 10% to around 1% in conservation areas (Figure A1). Taking palm oil production as a point of 

reference for the two case-study provinces, up to 14% may derive from 14% production forests and up 

to 3% from protection forests and conservation areas. As there is no legal basis for oil palm presence 

within the forest zone, any FZ-OP indicates a lack of legality. Whether it indicates a loss of forest 

functions or not depends on the comparator land cover—which in the case of production forest can be 

an industrial timber plantation, with properties similar to oil palm, but should be naturally established 

in the protection and conservation forests, with substantially higher diversity. Meanwhile, three types 

of oil palm owners (large-scale plantations, tied or vertically integrated smallholders, and independent 

smallholders) represent different social contexts and likely require differentiated policy responses. Such 

responses can focus on rights and permits in land use and water management, or on the transport and 

processing stages of the value chain. 

7.2. Institutional Responses 

Given the importance of palm oil exports for the Indonesian economy (around 7% of total export 

value), the initial ‘denial’ phase of environmental issues around its production was promoted by the 

industry and its supporters in the Ministry of Economic Affairs. Yet, with 15–20% of the production 

area (and a probably lower share of the harvested produce) potentially spoiling the national 

reputation of all palm oil, the phase of ‘shooting the messengers’ ended, and communication efforts 

shifted to demonstrating active responses, while emphasizing the social dimensions of smallholder 

interests in escaping from rural poverty [26]. 

7.2.1. RSPO—Market Segmentation (‘Shifting Blame’) 

The Round Table for Sustainable Palm Oil (RSPO) is a private sector-led initiative set up in 2004 

to counter environmental and social concerns surrounding the rapid expansion of oil palm. It is often 

regarded as the most credible sustainability scheme in the oil palm sector and has among the most 

stringent and explicit principles and criteria [174,175]. Still, more critical analyses emphasize that 

RSPO certification merely provides a technical managerial solution to satisfy mainly Northern 

sustainability concerns but does not touch upon the underlying social relations in the production of 

the commodity that needs to be improved for truly sustainable palm oil production [176]. Examples 

of this are land and labor rights issues in Indonesia, unequal distribution of profits, but also the fact 

that even RSPO-certified oil palm monocultures present a huge loss of biodiversity compared to the 

forests, whether primary, secondary, or agro-forestry systems [171]. Moreover, the RSPO is voluntary 

and in 2015 covered an estimated 15% of Indonesia’s oil palm area. With plenty of ‘brown’ supply 

chains to accommodate plantations that do not join RSPO, it is clear that this initiative cannot change 

the sector as a whole [88,177]. Santika et al. [178] also note that RSPO certification has not improved 

the wellbeing of local communities. They associate this with the considerably larger size of RSPO-

certified plantation compared to non-certified plantations, which leaves little space for, especially 

forest-dependent, communities to maintain their livelihoods. Although the RSPO acknowledges that 

the inclusion of small and medium-sized growers is a key target [179], these small and medium actors 

are struggling with the costs, knowledge and institutional requirements needed for certification. With 

RSPO definitions of sustainability, there appears a clear risk that especially large corporate actors are 

classified as ‘sustainable’, as these are better able to fulfill RSPO criteria. Smaller actors on the other 

hand run the risk of being marginalized and blamed for the broader ills as land management and 

poor rural development strategies, for which oil palm is only one of many accelerants. 
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7.2.2. ISPO—National Sovereignty 

Transnational business initiatives as the RSPO do not include governments. The Government of 

Indonesia, as well as the Indonesian Palm Oil Association (IPOA/GAPKI), regarded such initiatives 

as primarily reflecting Northern concerns, hollowing out the role of the State, and threatening the 

socio-economic development within Indonesia [180,181]. Therefore, in 2011, the Indonesian 

government launched the Indonesian Sustainable Palm Oil (ISPO) initiative to regain momentum 

and authority in sustainability discussions and to develop a sustainability framework that bypasses 

hard-to-comply-with sustainability criteria that are not demanded in key Southern markets such as 

China, India, and Indonesia itself [182]. However, ISPO requires compliance with existing legislation 

and whereas at first it is only mandatory for company palm oil plantations, with the latest update in 

2020 it will obligatory for smallholders in five years, as well. The large area of smallholder SF-OP 

cannot be certified by ISPO under current rules and will prevent the target of full ISPO coverage to 

be achieved—unless the rules change and existing SF-OP can become legal. This will require the 

Ministry of Environment and Forestry and the Ministry of Agriculture to reach an agreement on how 

this can be done. 

From the start, the ISPO organization suffered a lack of capacity to implement its mandate [183], 

and its principles and criteria are often deemed insufficient for guaranteeing sustainable 

development [169,184]. Although ISPO has been revised and supposedly strengthened in 2015 and 

2020, the latest update of ISPO still poorly addresses human rights issues, lacks protection for non-

primary forests, and lacks clear definitions, procedures and independent monitoring [185]. Again, as 

with RSPO, current smallholder certification only reaches a fraction of the total number of 

smallholders and smallholder exclusion looms. 

7.2.3. Deregulation and Crisis Responses 

Recently the Indonesian parliament adopted an ‘omnibus’ law that, to facilitate business 

development and job creation, removes legal obligations for environmental impact assessment, 

simplifies procedures for obtaining permits, and abolishes the requirement for plantations to support 

smallholder producers as part of their land concessions. The law has been critiqued as both 

environmental and social (worker rights) concerns appear to lose existing safeguards. Its 

consequences for the SF-OP issue are not yet clear. 

7.3. Current Policy Options Based on Land and Water Management 

Several policy options have been discussed in the public debate so far, summarized in Table 5. Just 

as ‘stop the bleeding’ is the first line of medical defense in dealing with injuries, the first efforts made, 

through a ‘moratorium’ are efforts to stop a further expansion of tree crops within the forest zone. Once 

some opportunity has been created for evaluating longer-term options, these can be linked to the 

diversity of contexts, in a ‘policy options by context’ table (Table 5), that requires an evaluation from 

the full range of relevant stakeholders before negotiations can progress and decisions with a chance of 

implementation success can be made. The options can target the land-base for oil palm production 

and/or the transport and entry into the mills and further value chains (compare Figure 7). 
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Table 5. Policy options to deal with oil palm within the forest zone, by applicability domain. 

Policy Option Applicability Domain Expected Consequences 

 
Conservation 

Areas 

Protection/ 

Production Forest on Peat 

Protection Forest 

on Mineral Soil 

Production Forest 

on Mineral Soil 
Social Economic Environmental 

Land-focused:        

1.Legalize NA NA NA NA ++ ++ -- 

2. Grandfathering NA NA A A + + +/- 

3. Evict NA NA NA NA -- - +/- 

4. Charge A NA A A +/- +/- +/- 

5. Agroforestry concessions NA A A A + +/- +/- 

6. Focus on high-value locations A A A A +/- +/- + 

7. Rewet peatlands NA A NA NA +/- +/- + 

Value-chain based:        

8. Mill certification A NA A A - - +/- 

9.Transport permits A NA A A - - +/- 

10.Segment markets A NA A A - +/- +/- 

Remarks: A (applicable), NA (Not applicable) from a forestry institutional perspective. 
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7.3.1. Legalize by Including Oil Palm in Forest Definition 

The simplest solution to any illegality issue, at least from a formal governance perspective, is to 

legalize it. As the internationally used forest definition is ambiguous as to the ‘tree’ concept that 

underpins quantitative criteria about canopy cover and spatial scale, an argument can be made that 

palms, including Elaeis guineensis, are included in the woody perennial category, while quantitative 

criteria on potential tree height, the density of the canopy cover and longevity are easily within the 

range of what are commonly understood to be ‘forestry trees’. Such an approach would avoid 

complexity, but not address any of the environmental and social concerns of the status quo. It would, 

however, put the pulp and paper industry, supported by Forestry authorities as core economic 

activity, and the oil palm industry on a level playing field. It will make all oil palm production 

deforestation-free by definition and greatly help in achieving the target that all of the Indonesian 

palm oil can be ISPO-certified, without major changes on the ground. 

However, as simple and attractive as the option may seem in the short term, it would severely 

undermine Indonesia’s international standing as a country balancing development and 

environmental concerns. It would also open the door for a much further expansion of oil palm within 

forests, without legal means to control such expansion. 

7.3.2. Grandfathering 

As part of an overall policy package, a grandfathering approach here refers to defining a cut-off 

date that tolerates (although not fully legalizes) oil palm cultivation in the forest zone if started before 

an agreed date. It is a common practice where ‘new’ regulations emerge, such as the RSPO standards 

that refer to the time standards were published. It would normally be restricted to the current 

plantation cycle and not allow replanting of oil palm. 

A ‘grandfather’ approach could be a policy option that shares responsibility for the status quo 

and its path dependency where government agencies have been involved in the facilitation of illegal 

activities. Where smallholders from the local or indigenous communities shifted to oil palm from past 

rubber involvement in their swidden/fallow rotations they may have done so on land that is classified 

as ‘production forest’ but has not been formally gazetted. In the two provinces with the highest 

fraction of forest-zone oil palm, the designation of forest zone has remained contested between 

provincial and national forest authorities until 2014, creating a grey zone in which law enforcement 

was a low priority. 

A case could also be made for migrants who moved to the frontier area for income generation, 

not for investment and capital accumulation (as ‘white-collar’ farmers). Part of these migrants (or 

their parents) were mobilized by the government through the “transmigration program” and looked 

for opportunities to increase their land, acquiring land from informal local land markets that 

disrespect forest zone categorization. Where this happened in the past, a ‘generic pardon’ or 

grandfather rule could close the books on it—but at risk of setting precedents that current rules can 

still be breached. 

7.3.3. Evict Farmers, Destroy the Crops 

On the other side of the spectrum from a blanket legalization of all forest-zone oil palm, there 

are voices for strict law enforcement. Evicting farmers and destroying their crops, to prevent their 

return, has been implemented before, e.g., in the 1990s in coffee encroachment areas in Sumatra. 

However, this sparked further conflicts, while the uprooting may have aggravated environmental 

issues in the short term, as did the type of reforestation with fast-growing exotic tree species in the 

longer term from an environmental perspective, as documented for Sumberjaya in Lampung 

(Sumatra) [185] and Manggarai (Flores) [186]. 

During the ‘New Order’ regime (1965–1998) military enforcement of government-set rules was 

common, but not free from corruption where economic interests were involved. After the regime 

change in 1998, reliance on court procedures, prisons and fines has shifted to the role of local 



Land 2020, 9, 531 20 of 34 

governments in illegal procedures. However, attempts to sue provincial authorities in C Kalimantan 

and Riau for transgressing forest-zone rules backfired when the court found the forest zone in these 

provinces had not been gazette according to the prevailing Forestry Law [187]. 

In areas where production forests have been largely transformed into oil palm plantations for 

many years, such as in parts of Riau [91], it is unlikely that evicting small farmers, local upper-middle-

class families, elites and companies with vested interests is feasible. They are not going to accept the 

destruction of their investment, and therefore this option may well be politically unachievable and 

risky. Already there have been cases where ‘farmer groups’ have held captive inspectors from the 

national authorities [188]. As highlighted elsewhere [111], the land mafia is making large profits with 

land conversion and in certain frontiers, this goes well beyond poor farmers looking for a few hectares 

of land [91]. Furthermore, the mere destruction of crops will not necessarily lead to increased 

environmental performance as oil palm plantations capture considerably more carbon than the 

degraded lands and Imperata (alang-alang) fields that destroyed plantations are likely to turn into. 

Heavily degraded lands without clear ownership and proper management are prone to fire and a 

key source of repeatedly occurring mass forest fires in Indonesia, with their detrimental effect on 

GHG emissions and human health [111,189]. 

7.3.4. Charge Land-Owner Benefit Shares to Pay for Forest Management Elsewhere 

In Indonesia ‘share-cropping’ has a long tradition of arrangements where a land owner allows 

others to use farmland, based on a share of the crop yield obtained. Such arrangements are often 

preferred by both parties over hired labor or land rent contracts; the land owners share of the yield, 

the payment for and accounting of agricultural inputs tend to vary with local circumstances and the 

supply–demand balance for contracts. Often patron–client relations are involved with social 

dimensions beyond economic rationality. Rules can apply to trees, as well as to land as a production 

factor [190]. In the tradition of the Java Social Forestry program, forest authorities allowed farmers to 

grow annual crops, perennial fodder grass, or low-stature tree crops such as coffee under similar 

rules of a yield-share for the forest authorities [15]. Reference to such a system could lead to a financial 

charge on oil palm in the forest zone, for example within production forest lands where gazettement 

has been completed and the state is the legal owner. 

Currently, forest management, from protected areas to production forests that are in the 

recovery phase, is severely restricted by lack of funding. Charging a land owner’s share of palm oil 

produced within the production forest zone could provide funding for forest management elsewhere. 

Of the 3.4 M ha oil-palm (OP) plantation in state forest areas, 700,000 ha is smallholder OP [75]. 

Rules may have to be differentiated by scale, for example, distinguishing between oil palm farm sizes 

of >100, 25–100, 5–25, and 0–5 ha, as only the last category is likely to be a family farm without external 

labor. Such differentiation could be part of the Social Forestry (SF) and Agrarian Reform (AR)/UUCK 

schemes. A legal basis for such charges could be found in Law 32/2009 on Environment protection 

and management. 

If ways can be found to implement this, it will be attractive to local forest authorities—possibly 

too attractive and providing incentives for further oil palm expansion within the forest zone. 

7.3.5. Agroforestry Concession 

Peru, dealing with similar issues of past undocumented and illegal agricultural encroachment 

into forest zones, has created a legal category of an ‘agroforestry concession’ [191]. These schemes 

allow for agreements that re-establish government authority over forest lands but allow current tree-

based land uses to continue, within agreed conditions. They resolve the issue that the current 

illegality of the land use is a bottleneck for government support of any type in the area, including a 

lack of extension services that restrain the development of socially and environmentally desirable 

practices. Similar issues have been noted in Riau, where support for companies and especially oil 

palm farmers in the forestry domain has been minimal to non-existent as illegal activities cannot 

formally be supported [91,92]. 
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Agroforestry concessions as a legal instrument would complement current ‘community-based 

forest management’ and ‘village forest’ schemes, without claims that oil palm plantations are 

considered ‘forests’. They would also allow investment in upgrading different types of production 

systems, systems that are more acceptable than mere oil palm monocultures. Current research 

interests in testing diversified oil palm agroforestry systems are opening new perspectives that might 

match farm economies [192–194]. 

7.3.6. Swaps with High-Value Legal Deforestation Locations 

Side-by-side with the 3.6 M of illegal oil palm in the forest zone, there is still a substantial area 

(1.2 M ha by recent estimates [195]) of old-growth forest that has been legally transferred 

(PKH/release) to large scale oil palm development (as a land bank), but has not yet been converted 

into oil-palm plantations. Earlier efforts under a ‘land swap’ umbrella to exchange land for companies 

with such concession rights have not had much impact [196], but in combination with a substantial 

landowners’ charge on existing illegal forest-zone oil palm, it may be feasible to recover high-value 

forest while giving up (from a forestry perspective) production forest land already converted. The 

challenge is, however, that such swaps usually involve locations in different districts or even 

provinces. Other high-value locations that deserve priority in resolving existing forest-zone oil palm 

are riparian zones and ecological corridors. 

Specific ideas have been formulated on how such swaps could, in the context of the Oil Palm 

moratorium, return existing non-converted OP concessions to government control. It could be 

implemented by buying out rightsholders using funds obtained by charging FZ-OP units of more 

than 25 ha based on Law 32/2009 on Environmental protection and management, charging land-rents 

to ‘big smallholder OP’ (5–25 ha), while ‘real smallholder OP’ (<5 ha) could be exonerated in a Social 

Forestry (SF) and Agrarian Reform (AR)/UUCK perspective. 

What has yet to be explored, however, is how the records on spatial boundaries of forest zone 

would be adjusted to ‘legalize’ the FZ-OP for the longer term. Moreover, it is unclear how such swaps 

would be understood internationally, and whether the smallholder OP can, after such swaps, enter 

international markets within a ‘deforestation-free’ label. One would have to explain that the oil palms 

were planted on illegally deforested land, but became legalized because elsewhere deforestation had 

been legalized, did not happen and its rights were withdrawn. This will be quite a mouthful of 

legalese, that only has a chance if the Government that implements such schemes has a record of 

transparency beyond what currently exists. 

7.3.7. Rewet Peatlands 

Specific solutions are needed for peatland forests converted to oil palm. The current situation of 

illegality makes it hard for government agencies to engage. For example, oil palm plantations located 

in Riau peatlands that were part of the Forestry Domain suffered severe water table management 

issues, with larger farmers just digging canals without coordination, leading to drought and flooding, 

leaving the area prone to peat fires [91]. Such undesirable practices, which are relevant in other 

landscapes as well [92], may be countered by (partial, temporary or full) legalization of their 

plantations, charging farmers for their activities in the forestry domain and using these proceeds to 

finance and coordinate proper water table management. Such an approach may lead to landscape-

wide improved water table management and associated reductions in draught, fire, flooding and 

associated GHG emissions. The government rules about maintaining groundwater tables in 

peatlands no deeper than 40 cm below the surface are not incompatible with growing oil palm—at 

least not under smallholder, non-mechanized management. 

7.4. Policy Options Based on Transport and Processing 

7.4.1. Impose Legality Checks at the Mills 

Current sustainability initiatives as RSPO and ISPO heavily depend on legality checks at the 

mill, restricting certification to mills with adequate traceability of the fresh fruit bunches they obtain. 
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However, supply chain characteristic for especially independent smallholders, who usually sell to 

middlemen that mix and may resell their produce to other traders, are unable to fully trace all 

produce that enters the mills. This system appears to benefit especially the larger actors, who have 

the most integrated value chains, shifting blame and costs to others. As noted elsewhere [29,30] 

certification may solve problems of guilt for downstream users who do not want to be part of value 

chains with negative social and environmental consequences, but it may primarily shift blame, rather 

than transforming other means of production, unless economic signals, accounting for increased 

transaction costs, are sending a clear message. 

7.4.2. Apply a Transport Permit System 

Forestry has a long history of trying to control illegal logging by applying transport systems and 

road checks. As documented for charcoal trade in Africa [197], it can increase transaction costs by 

legal and illegal levies, with little impact other than reducing farmgate profitability at the sites of 

production. This approach thus suffers similar drawbacks as legality checks at the mills. It is prone 

to corruption. In areas where there are a lot of roads, this becomes cumbersome. However, in some 

contexts where there is less infrastructure, it may work to some extent. 

7.4.3. Segment Markets 

Legality checks at the mills and chain of custody rules [93], potentially supported by transport 

permit systems, can support the bifurcations into ‘green’ and ‘brown’ supply chains, targeting 

different market segments (e.g., international and domestic). It will not solve the issue of illegal forest-

zone oil palm, but it may affect the profitability of the lower-grade production system if transaction 

costs of the certification are controlled or subsidized. The new EU anti-deforestation policy and RSPO 

are heading in this direction, recognizing that importing countries have to respect the sovereignty of 

producing countries within world trade rules. Keep your own street clean and shift blame for existing 

problems to others. The EU with its deforestation-free supply chains is picking the low-hanging 

fruits, with a ‘grandfather’ cut-off date for deforestation before 2008, which can easily cover EU 

demands, whilst leaving the tougher issues to other parties. 

7.5. Follow-Up Policy Research 

Table 5 provides an early assessment of ten policy options for four subcategories of FZ-OP, from 

three overarching perspectives. The tentative evaluation of options could be the start of a further 

process of stakeholder consultations, that may modify perspectives on expected effectiveness and 

acceptability by main stakeholder groups. As some of the options proposed, especially the 

‘agroforestry concession’ idea would be new to the Indonesian forest management framework, 

deeper analysis of legal opportunities and consequences will be needed before specific 

recommendations can be made. 

8. Conclusions 

Up to one-fifth of oil palms in Indonesia are located within the ‘forest zone’ (Kawasan hutan), 

especially in lands indicated as production forest, with smaller fractions in protection forest and 

conservation areas and substantial variation between the provinces and islands. Two (out of 34) 

provinces are responsible for two-thirds of the forest-zone oil palm, while harboring nearly one-third 

of Indonesian oil palms. While state-owned and private large-scale plantations dominated in the 

early expansion phase of oil palm, smallholders have become prominent, especially in Sumatra, 

where 60% of oil palm capacity is located, especially those without a contract with mills 

(‘independents’). Part of the smallholder oil palm within the forest zone has been derived from earlier 

agroforests (often rubber-based). 

As there is no legal basis for oil palm within the forest zone, one-fifth of Indonesia’s oil palms 

cannot meet current criteria for sustainability certification, whether the voluntary international RSPO 

standard or the domestic ISPO standard. Solutions for the ensuing policy problem will have to 
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differentiate between the primary forest functions indicated for different parts of the forest zone, with 

the smallest gap between desired function and current reality in the production forest zone, where 

most of the oil palms are located, and largest gap for the small fraction (<1%) of oil palms in 

conservation areas. Policies will have to differentiate between the scale of the production unit, the 

opportunities to charge a ‘land owner’s’ share by forest authorities, the history of the conversion 

process, and the expected impact through discouraging further expansion. 

Policy options for dealing with forest-zone oil palm can focus on the land where oil palms are 

grown and/or on the transport and mills that are processing the fresh fruit bunches produced. Where 

mill-based regulation can be effective in segregating the market and ensuring that part of the supply 

chain is ‘deforestation-free’, it is unlikely to close marketing channels for forest-zone oil palm 

products. Land-based options will have to explore a middle ground as neither blanket legalization of 

oil palm as a forest commodity, nor evictions and destroying of the crops are realistic in the 

institutional context. Combinations of financial charges and permits for agroforestry development 

may be the most feasible basis of a negotiated policy package. Further policy research and 

stakeholder consultations will be needed before specific policy recommendations can be made, 

adjusted to the legal environment and responsibilities of national, provincial and district-level 

government authorities, as well as likely responses of international trade and domestic industry. 
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Appendix A 

Appendix A.1. Details of the Initial Stakeholder Consultation 

The webinar “The Future of Agro-Commodities in Forest Areas” on 26 September 2020 had 373 

registered participants. They attended the on-line event geographically spread over 33 (out of 34) 

provinces; institutionally, 30% represented government agencies (local, national; forestry, non-

forestry), 3% research organizations, 44% universities, 11% private sector, 13% NGO’s. 

Demographically 35% was female and 27% below 25 years of age. 

As first speaker the Director General of Natural Resources and Ecosystem Conservation 

(KSDAE), Ministry of Environment and Forestry (KLHK), Ir. Wiratno, MSc, marked the shift from a 

timber focus in the past to a much wider range of economic commodities as potentially derived from 

and grown in forests, as long as the societal functions of forests can be secured. Speakers from NGO’s 

reviewed data on forest-associated poverty levels (around 21% of poor people in Indonesia are forest 

villagers) and presence of tree crops, with most specific debate about oil palm. 

The discussion focused on the reliability of data of various sources and on opportunities to 

resolve issues through implementation of Law No.34/2014 on Soil and Water Conservation and 

Government Regulation No.46/2017 on Environmental Economic Instruments. Panelists emphasized 

a need for the involvement of government agencies in intensive assistance for large-scale plantations 

and smallholders in forest areas, and for law enforcement for deliberate occupation in forest areas 

and resolving tenure issues. The various strands of discussion informed the current manuscript. 
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Appendix A.2. Analysis of FZ-OP by Elevation Zone and Forest Class 

The spatial data on FZ-OP and oil palm on non-forest lands are differentiated by forest class and 

elevation in Figure A1. 

 

Figure A1. Probability of land having oil palm as land cover at four elevation zones (0 = 0–100; 1 = 

100–300; 2 = 300–1000; 3 = >1000 m a.s.l.) in two provinces ((A–C), West Kalimantan; (D,E) Jambi), for 

specified land use designations outside and inside the forest-zone, according to three data sources 

((A) [75] ; (B,D) [33]; (C,E) [28]); (NB log scale on the X-axis). 
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