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This study attempted to explore the potential of sustainable oil palm development in South Halmahera in line with
the government policies reflected in the certification scheme including the Sustainable Development Goals (SDGs)
and Indonesian Sustainable Palm Oil (ISPO). This study used structural equation modelling (SEM) with partial
least squares (PLS). Government, academia, a village headman, a non-government organisation and a compa-
ny officer were involved in data collection. The study was carried out in 2021-2022. The results showed that the
stakeholder and the company had similar social, economic, environmental and legal development priorities. Both
focused on health, food security, poverty alleviation, education, gender, income, economic impact, and infrastruc-
ture. Also, both prioritised efficient natural resource use and eco-friendly technology. The stakeholders empha-
sised the significance of environmental conservation in achieving sustainability. On the other hand, the company
prioritised addressing climate change. The findings also offered two paths to achieve sustainability based on the
perspectives of the stakeholder and the company. Surprisingly, both agreed that the environment development
pillar of the SDGs plays a pivotal role in attaining ISPO.
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Introduction

The demand for sustainable palm oil is increasing with
the expansion and development potency of palm oil
plantations in Indonesia. However, a pessimistic atti-
tude emerged because of the negative campaign from
non-government organisations. This sentiment also
exists in South Halmahera, a new palm oil development
area in the east of Indonesia. Issues such as conflict,
land degradation, food security and other sustainability
issues were noticed in the oil palm development. Some
previous studies have investigated the sustainability of
oil palm industry. However, it has not been exhaustive.
Begum et al. (2019) have discussed the sustainability
of oil palm in environmental aspect. Then, Dewi (2021)
has analysed the most influencing actor in achieving
ISPO certification. Furthermore, Chiriaco et al. (2022)
have figured out the sustainability of oil palm industry
in social and economic aspects. Therefore, this study
attempted to provide a comprehensive direction for the
sustainability of oil palm development in South Halma-
hera in line with the government policies outlined in
17 goals of the Sustainable Development Goals (SDGs)
and 7 principles of the Indonesian Sustainable Palm Qil
(ISPO). The way to obtain it is through investigating the
focus of the stakeholder and the company to achieve
sustainable palm oil development.

Oil palm development in South Halmahera has begun
since 2012 in Gane Barat Selatan District. Approximate-
ly 11 000 hectares or equivalent to 8.6% of the available
convertible production forest areas were executed for oil
palm development in South Halmahera (The Government
of North Maluku, 2020). South Halmahera is the only one
successfully implementing the oil palm development.
However, South Halmahera faced various sustainability
challenges. The sustainability of the oil palm industry is
a collective responsibility (Ardian et al., 2018). It is not
solely the government'’s duty but calls for the active en-
gagement of all stakeholders. Achieving sustainability is
a national concern requiring the participation and collab-
oration of all relevant parties. Therefore, a multi-stake-
holder approach is needed to improve the governance of
sustainable oil palm in Indonesia.

Studies focusing on sustainability are fragmented and
detached (Moreno-Pefiaranda et al., 2015). However,
the studies from the countries producing palm oil have
shown that sustainability is key to the success of the
oil palm company. Furthermore, Abdullah et al. (2015)
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have noted that environmental awareness, economic
growth, and social commitment are the driving forces
of the success of Malaysian oil palm companies. The
three factors are interrelated and contribute to advanc-
ing sustainability. In the case of Thailand, the main
challenge faced by oil palm companies is achieving
sustainability by implementing RSPO regulations and
providing government support to smallholders (Wan-
grakdiskul and Yodpijit, 2015).

The Indonesian government demonstrated the com-
mitment to realising sustainable oil palm by the Indo-
nesian Sustainable Palm Oil (ISPO) certification. ISPO
is a national certification scheme and Indonesian gov-
ernment commitment to improve Indonesian palm oil
competitiveness, reduce greenhouse gas and pay at-
tention to environmental problems. The government
improved the certification system by adopting the Sus-
tainable Development Goals (SDGs) and the Roundta-
ble on Sustainable Palm Oil (RSPO). The Roundtable
on Sustainable Palm Qil (RSPO) is a global certification
scheme for implementation of sustainable palm oil
standards. It indicated that ISPO and SDGs held similar
goals in realizing sustainable palm oil. Therefore, this
study aims to analyse the synergy between ISPO and
SDGs regarding sustainable oil palm development in
South Halmahera. Furthermore, this study also iden-
tifies the key factors of sustainable development goals
in oil palm development.

This study is expected to provide a solid empirical foun-
dation for the direction of oil palm development from
stakeholder and company perspectives. Also, the find-
ings are expected to contribute to sustainable oil palm
development in South Halmahera and provide insights
for the government, stakeholders and other parties in-
volved in the oil palm development.

Methods

Location

This study was conducted in Gane Dalam, Jibubu, and
Yamli, South Halmahera, North Maluku, Indonesia in the
period of 2021 to 2022. The period is post-conflict of oil
palm development in South Halmahera. It is geograph-
ically located at 0.3955°S 127.90833°E. Fig. 1 shows the
detailed information of the study site. The locations were
purposively selected as they represent North Maluku
province’s sole significant oil palm development area.



Fig. 1. Location of study
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Data collection

This study used a survey method. The survey was con-
ducted using questionnaires or structured interviews
for data collection. It involved interaction and communi-
cation with the respondents to obtain information. The
data were collected through the variables and indica-
tors prepared in the questionnaire. Table 1 explains the
details of the variables and indicators used in this study.

Sampling methods

This study used purposive sampling to select re-
spondents from stakeholders. Purposive sampling
is one of the non-probability sampling techniques. A

non-probability sampling technique was used to select
respondents through an expert judgment approach.
The respondents were the government representatives,
academia, non-government organisations and village
representatives who were directly related to palm oil
development in South Halmahera. Then, stratified ran-
dom sampling was applied as a sampling method for
respondents from the company. This method was se-
lected since the company had a management hierarchy
including top, middle, and bottom management. Each
stratum was represented by 30 respondents. There-
fore, this study involved 90 respondents from the com-
pany. The following is detailed respondent information.
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Table 1. Variables and indicators of this study

Variable

Social

Legal and Gov- Economy

Environment

ISPO

ernance

Indicator
Poverty alleviation
Food security
Health
Training and education
Gender equality
Income
Processing industry
Infrastructure
Unemployment
Development disparity
Conflict

Company'’s consistency
on community welfare

Overlapping interest

Efficient use of natural
resources

Land use
Wildlife protection

Environmental
conservation

Compliance with rules
and regulation

Adoption of good
agricultural practices

Environmental and
natural resources
management and
biodiversity

Responsibility for
employment

Social responsibility and

community economic
empowerment

Transparency practice

Continuous business
improvement

Empirical Basis

Alwarritzi et al. (2015);

Edwards (2015);

Fahamsyah et al. (2021);

Hasan et al. (2021);

Nutongkaew et al. (2019);

Qaim et al. (2020)

Krishna and Kubitza
(2021);
Naylor et al. (2019);
Santika et al. (2019)

Arifandy et al. (2018);
Beckert et al. (2014);
Hag et al. (2021);
Juniyanti et al. (2021);
Li (2018);
Setiawan et al. (2016)

Jamian et al. (2017);
Mahmud and Chong
(2021);

Murta et al. (2021)

Moreno-Pefaranda
etal,, 2015
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Table 2. Information of respondents

L Total of
Respondent Affiliation e !
Department of agriculture b
Department of forestry 8
Department of environment 8
Government National land agency 4
Department of license and 4
investment
Research and regional devel- 6
opment planning agency
Khairun University 3
(UNKHAIR)
Academia
College of agricultural scienc- 8
es (STIPER LABUHA)
Village Village headman 8
representative  Religious leader 1
NGO Environmental sector 6
Top management 30
Company Middle management 30
Bottom management 30

Data analysis

Structural equation modelling (SEM) analysis with partial
least squares (PLS) was applied in this study. SEM-PLS
was selected due to its robustness and ability to handle
non-normal data, multicollinearity, and other assump-
tions required by ordinary least squares (OLS). SEM-PLS
was a confirmatory analysis employed to test empirical
models. This analysis method also allowed the construc-
tion of path models graphically (Cheah et al., 2020). SEM-
PLS could be used to compare predictive models based
on information criteria (Chin et al., 2020). Additionally, the
method also performed composite confirmation analy-
sis. The SEM-PLS analysis was first applied in social
sciences by Joreskog and Sorbom in 1982. It could also
be performed for small sample sizes of 200 or less. This
analysis comprised the measurement or outer model
and the structural or inner model. SmartPLS 3.0 was
used as software for data analysis.

Outer model

The outer model or the measurement model showed
the loading factor for each indicator. The indicators
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that had a loading factor below 0.7 were removed. The
outer model was tested by reliability and validity. The
validity of the outer model was measured through the
loading factor, average variance extracted (AVE), and
cross-loading. Meanwhile, the reliability was meas-
ured by the Cronbach alpha and composite reliability
(Hair et al., 2018). Table 3 presents the criteria for eval-
uating the SEM-PLS outer model.

Table 3. The criteria for evaluating SEM-PLS outer model

Component Parameter Rule of Thumb
Loading factor >0.7
Validity Average variance extracted (AVE) >05
Cross loading >0.7
Cronbach alpha >0.7
Reliability
Composite reliability >0.7
Inner model

The inner or structural model was used to predict the
causal relationships among latent variables. The model
was assessed through several assessments including
coefficient of determination (R-square or R?), Q-square
(@%), and hypothesis or significance testing. R? is the
predictive power in the sample. Meanwhile, Q? is pre-
dictive relevance serves to validate the model (Rigdon,
2012). Table 4 presents the criteria for evaluating the
SEM-PLS inner model.

Table 4. The criteria for evaluating SEM-PLS outer model

Parameter Rule of Thumb
R? 0.75, 0.50, 0.25 indicates a strong, moderate,
and weak model
Q? Q%> 0 shows the model has predictive relevance

Significance = T-statistics 1.65 (a = 10%); 1.96 (a = 5%);
(two-tailed) | 2.58 (a=1%)

The next step was to validate the overall structural
model of SEM-PLS using the goodness of fit (GoF) in-
dex. This index is a single measure to validate the com-
bined performance of the measurement and structural
models (Henseler and Sarstedt, 2013). Table 5 explains
the criteria of the GoF index for SEM-PLS as small,
medium, or large.
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Table 5. The criteria for GoF index

GoF index Criteria
>0.10 Small
>0.25 Medium
>0.36 Large

The GoF index is obtained from the square of the av-
erage communality index multiplied by the average R?
formulated as:

GoF = v Com x R? (1)

Where: GoF Goodness of fit; Com average communali-
ty index; R? average R%

Results and Discussion

The sustainability model of oil palm in South Hal-
mahera was examined from the perspective of the
stakeholder and the company as actors in the oil palm
development. This model was constructed through
SEM-PLS analysis. The model consisted of the outer
model and the inner model.

Outer model

The refined outer model showed that the loading factors
for the pillars of SDGs and ISPO were more than 0.70.
The model met the requirements for reliable compos-
ites indicating that each variable depicted highly satis-
fying internal consistency. Fig. 2 shows the stakehold-
er's perspective of social development sustainability
pillar explained by five indicators. These included health
(X1.1), food security (X1.5), poverty alleviation (X1.6), ed-
ucation (X1.7), and gender equality (X1.9). The economic
development pillar was explained by income and eco-
nomic impact (X2.1), unemployment (X2.3), infrastruc-
ture (X2.4), and development disparity (X2.5). Further-
more, the legal and governance pillar was described by
conflict (X3.1), company’s consistency (X3.2), and over-
lapping interest (X3.3). The environmental development
pillar was explained by efficient use of natural resourc-
es (X4.1), land use (X4.3), and environmental conserva-
tion (X4.5). All accepted indicators in the refined model
had value of loading factors more than 0.7. Meanwhile,
the other indicators having the loading factor value be-
low 0.7 were excluded from the refined model.
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Fig. 2. The refined model of the stakeholder’s perspective
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Furthermore, Fig. 3 exhibited the company's perspec-
tive of the social development pillar explained by pov-
erty alleviation (X1.6), training and education (X1.8),
and gender equality (X1.9). The economic develop-
ment pillar was described by income and economic
impact (X2.1), infrastructure (X2.4), and guarantee and

Fig. 3. The refined model of the company’s perspective

protection (X2.6). The legal and governance develop-
ment pillar was described by conflict resolution (X3.1),
company’s consistency (X3.2) and overlapping interest
(X3.3). Additionally, the environmental development
pillar was explained by efficient use of natural resourc-
es (X4.1), land use (X4.3) and climate change (X4.6).
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The loading factor value from the stakeholder and
company perspective regarding ISPO was more than
0.7. Based on the stakeholder perspective of the ISPO
principles, the indicator of good plantation practices
(Y1.2) had the highest value at 0.93. Then, the envi-
ronmental and natural resources management and
biodiversity (Y1.3) and sustainable business improve-
ment (Y1.7) had the same value of 0.92. Responsibility
towards employment (Y1.4) had a value of 0.90. So-
cial responsibility and community economic empow-
erment (Y1.5), compliance with rules and regulations
(Y1.1), and transparency application (Y1.6) also had
values below 0.9.

Several indicators determined the perspective of com-
pany. The indicators with a higher loading factor value
(> 0.8) were responsibility for employment (Y1.4), im-
plementing good plantation practices (Y1.2), environ-
mental and natural resources management and bio-
diversity (Y1.3) and implementing transparency (Y1.6).
The other indicators with a loading factor value of
> 0.70 were sustainable business improvement (Y1.7),
social responsibility, community economic empower-
ment (Y1.5) and compliance with regulations and legis-
lation (Y1.1) at 0.74. Furthermore, the Cronbach alpha,
average variance extracted (AVE), and composite relia-
bility are presented in Table é.

Table é indicated AVE for the four SDGs pillars from
the perspectives of the stakeholder and the company,
which transcended 0.5. It implies that the model could
explain more than 50% of the variance of the latent
variables. Therefore, each latent variable has been well
explained by its indicators. The AVE for ISPO also sur-
passed 0.5. Moreover, the Cronbach alpha and compos-
ite reliability from the perspectives of the stakeholder
and the company were more than 0.5. The findings im-
ply that the sustainability indicators for SDGs and ISPO
were reliable.

Inner model

The inner model was analysed to determine the accura-
cy and robustness of SEM-PLS. The measurement indi-
cators were assessed based on R? Q2 and GoF values.
The model evaluation result is presented in Table 7. The
structural model depicted the relationship among the la-
tent variables. The R? of the economic development pil-
lar for the stakeholder and the company were 0.82 and
0.71, respectively. The environmental development pillar
was moderate with values of 0.47 and 0.37, respectively

. Average variance
Vst extracted (AVE)
Stakeholder
Economic
development pillar 0675
Enwronmental. 0.750
development pillar
Spual development 0.627
pillar
Legal and
governance 0.715
development pillar
ISPO 0.764
Company
Economic
development pillar 0701
Enwronmental. 0.695
development pillar
Spual development 0.481
pillar
Legal and
governance 0.730
development pillar
ISPO 0.692

Table 7. Evaluation of inner model

Variable R @
Stakeholder
Economic . 0.822 0532
development pillar
Enwronmental. 0476 | 0341
development pillar
ISPO 0.682 | 0.499
Mean 0.660 | 0.457
Company
Economic 0715 = 0487
development pillar
Enwronmentall 0373 0.238
development pillar
ISPO 0.295 | 0177
Mean 0.461 0.301

Cronbach

Composite

alpha reliability

0.840

0.833

0.851

0.801

0.948

0.786

0.780

0.770

0.816

0.925

Communality

0.454

0.478

0.686
0.539

0.392

0.378

0.580
0.450

0.892

0.900

0.894

0.883

0.957

0.875

0.872

0.865

0.890

0.940

GoF

0.596

0.455
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for the stakeholder and company. Similarly, ISPO had R?
of 0.68 and 0.29, respectively. The next step of the inner
model evaluation was predictive relevance or Q2. The val-
ue of Q? for all latent variables exceeds 0 meaning that
the exogenous latent variables are suitable for predicting
endogenous variables. The GoF index was 0.59 and 0.45,
respectively, for the perspectives of the stakeholder and
the company. It implies that the variables used in this
study were in a full acceptance (> 0.36).

Path analysis

The path analysis of SEM-PLS was used to figure out
the synergy between SDGs and ISPO for the oil palm
development in South Halmahera from both stake-
holder and company perspectives. The results of the

Table 8. Path analysis of SEM-PLS

Perspective Path
Social development pillar -> Environmental
Stakeholder development pillar -> ISPO
Company Legal and governance development pillar ->

Environmental development pillar -> ISPO

Social development pillar

Based on the perspectives of the stakeholder and the
company, the indicators of the social development pil-
lar were poverty alleviation, training and education and
gender. The existence of an oil palm company in South
Halmahera positively impacted the three aspects. QOil
palm contributed to poverty alleviation in the surround-
ing areas by creating job opportunities such as planta-
tion workers and officers. Hence, the existence of oil
palm in South Halmahera contributed to and positively
impacted the community and it was the evidence of the
achievement of SDGs. The oil palm expansion elimi-
nated unemployment and poverty (Burke and Resosu-
darmo, 2012). Moreover, an oil palm expansion of 10%
in a region can lead to a corresponding 10% reduction
in poverty (Edwards, 2015). The oil palm expansion is
usually accompanied by sustainable economic growth
through the improvement of gross domestic product.
The Central Bureau of Statistics (2020) noted that oil
palm contributed to Indonesia’s gross domestic prod-
uct by 3.5%.

The employment opportunity within the oil palm com-
pany allowed the women to work equally without
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path analysis are presented in Table 8. The findings
showed that the stakeholder and company adopted
the different starting points to achieve Indonesian Sus-
tainable Palm Oil (ISPO) certification. The stakeholder
prioritised the social development pillar as a starting
point. Meanwhile, the company considered the legal
and governance development pillar. Surprisingly, both
perspectives signified the environmental development
pillar to achieve ISPO in South Halmahera. It indicated
that environment is the key component for the sustain-
ability of oil palm development in South Halmahera. On
the other hand, community prioritised social pillar and
environmental pillar to achieve sustainability (Teapon
et al., 2023). It encouraged all parties involved to have
the same perception to achieve ISPO.

Original sample Standard deviation T Statistics P Values
0.323 0.101 3.198 0.001
0.207 0.078 2.655 0.008

experiencing gender discrimination. It offered equal
job opportunity prospects for rural women in order to
engage in regional development decision-making ac-
tively. This inclusivity was made evident through the
rights granted by the company such as maternity leave
for pregnant women. Rural women were employed for
low-risk jobs such as planting, fertilising in the nursery,
collecting palm kernels and weeding. It was revealed
that the company fulfilled gender equality (SDGs #5).
It was in line with the perspective of demand from the
stakeholders in South Halmahera. The oil palm plan-
tation positively impacted women’s empowerment
(Chiriaco et al., 2022; Etuah et al., 2020). Furthermore,
the palm oil company has also collaborated with ed-
ucational institutions by providing training, internship
and funding assistance for the final-year students liv-
ing close to the oil palm company. Then, the oil palm
company also provided aid such as stationery and bus
for primary and secondary school students studying at
a school close to the plantation. The oil palm expansion
improved access to education, market and healthcare
services (Syahza, 2019).
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According to the perspective of the stakeholder on the
social development pillar, the oil palm development
also impacted health and food security. The oil palm
company also had a multiplier effect on health and
food security for the rural community. For health mat-
ter, the oil palm company collaborated with healthcare
service to support government policy in the program of
COVID-19 vaccination. Subsequently, the downstream
palm oil products nationally contributed to health and
food security. The oil palm produces the most stable oil
essential to prevent diabetes, cardiovascular disease,
obesity, and cancer. The oil is widely used in nutrition,
food and bio-diesel (Absalome et al., 2020).

Economic development pillar

The stakeholder and company shared the same per-
spective on the economic development regarding the
economic impact and infrastructure. The oil palm de-
velopment in South Halmahera improved the construc-
tion of roads and worship places in Yamli and Jibubu.
The oil palm expansion positively affected the provision
of household necessities in the development area. The
palm oil contributed to the community’s livelihood and
regional economy (Ayompe et al., 2021). The commod-
ity is also essential in achieving SDGs including poverty
alleviation, hunger, decent work, and economic growth.
The private investment in the large-scale oil palm plan-
tations promoted the rural development (Naylor et al,,
2019). Nevertheless, the central and local governments
should not solely rely on palm oil companies for rural
infrastructure development (Santika et al., 2019).

Legal and governance development pillar

The stakeholder and company had a perspective re-
garding sustainable palm oil development of the le-
gal and governance pillar including conflict resolution,
company'’s consistency, and overlapping interests. Con-
flicts frequently appeared in the new palm oil develop-
ment area due to the problem of land tenure. This issue
should be viewed from all aspects of sustainability. The
finding showed that conflicts were caused by dissatis-
faction with compensation offered by the oil palm com-
pany to the rural community. Most of the land obtained
from the rural community was legally uncertified land.
It made the price of land overestimated. Therefore, the
company should understand the community’s social
characteristics to ensure a smooth negotiation process.

The land for oil palm development in South Halmahera
was the convertible production forest area. The regional
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government regulation # 2 of 2020 concerning the mid-
term development plan of North Maluku stipulated that
the oil palm cultivation area was established according
to the condition and potential of natural, human, and ar-
tificial resources utilised to fulfil human needs. In line
with this regulation, the oil palm development in South
Halmahera obeyed the applicable laws and governance.
The access and claims to land should not be strongly
seized by the involvement of various forces from the
private sector (Beckert et al.,, 2014). Furthermore, the
oil palm plantations of Indonesia should obey the cus-
tom law of indigenous people to make a deal with the
rural community in utilizing the land (Li, 2018).

Overlapping interests occurred due to the lack of co-
operation among the company, the stakeholder and
the rural community. The information obtained by each
party is the source of interest conflict for the oil palm
development in South Halmahera. In addition, overlap-
ping interests created an authority scramble among
the institutions (Setiawan et al., 2016). The develop-
ment required the role of the headman of the village
to mediate between the company and the rural com-
munity. Therefore, the headman is a strong actor in the
investment of oil palm plantation in South Halmahera.
The headman has a strategic role having the most con-
nections and playing a role in mediating among the
actors from different groups in the network of develop-
ment (Juniyanti et al., 2021).

Based on the perspectives of the stakeholder and
the company, the consistency in realising sustainable
palm oil is quite good in several aspects. The oil palm
company fulfilled the legal requirements to secure the
cultivation rights from the government. Moreover, the
company fulfilled its obligations to employees such as
providing housing, health facility, education and so-
cial security. Then, the corporate social responsibility
(CSR) program was also implemented for five years
such as the repair of bridges after earthquakes. The
CSR program had a positive impact on the rural com-
munity. However, most CSR programs still need to be
well-planned and scheduled. Furthermore, there was
no transparency regarding the implementation of the
CSR program. Therefore, the company should improve
the CSR programs in the future. The transparency and
openness of information were important for accessi-
bility to the target of the CSR program (Arifandy et al.,
2018; Haq et al., 2021).
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Environmental development pillar

In terms of the environmental development pillar, the
company obtained ISPO certification through the effi-
cient natural resources use and eco-friendly technol-
ogy. The company used certified seeds such as Si-
malungun variety from the Medan’s oil palm research
centre and DxP Sriwijaya from Sampoerna Group.
Furthermore, the company used organic fertiliser from
the empty fruit bunches (EFB). The EFB could be used
as a bio-fertiliser for sustainable agricultural practices
amid modern agricultural development (Murta et al,,
2021). EFB is cheaper, eco-friendly, profitable and val-
uable for environmental protection and public health.
The company also applied natural predators to tackle
pests as it is one of integrated pest management (IPM)
practices. The integrated pest management practices
are widely practised in the commercial oil palm com-
panies (Jamian et al,, 2017). IPM minimised attacks
of pests and mitigated economic losses by reducing
chemical use. Then, the company also fulfilled and ob-
tained the legal and environmental permits from the
government of South Halmahera. Company has sus-
tainability and ISPO division that is responsible for en-
suring the cultivation systems apply good agriculture
practices and sustainability principles. Oil palm certifi-
cation can reduce deforestation and fire (Carlson et al,,
2018). Therefore, sustainable oil palm certification is a
form of guarantee for the environment.

SDGs and ISPO

The stakeholders have high expectations for the exist-
ence of palm oil. The path analysis showed that social
and environmental development pillars strongly syner-
gise between SDGs and ISPO. Majid et al. (2021) con-
firmed that oil palm certification is related to Sustainable
Development Goals. The ISPO certification is effort of In-
donesian government to sustainable oil palm develop-
ment. The existence of oil palm oil could contribute to
public health, food availability, poverty alleviation, educa-
tion quality improvement and gender equality. In terms
of the environmental development pillar, the next gener-
ation should be considered in the oil palm development
followed by environmental conservation, efficient natural
resources use and eco-friendly technology.

The companies must comply with the regulation
and ISPO principles. Based on the path analysis, the
company enables to achieve ISPO and sustainability
through the legal and governance development pillar.
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The process of land clearing and consent for oil palm
development should obey the legal regulations. The
next step to achieve ISPO and sustainability is the en-
vironmental development pillar. The fears of environ-
mental damage due to the oil palm development have
been echoed. Therefore, the company should partici-
pate in solving environmental issues. The company is
committed to protect the environment by implement-
ing a no-burning plantation system and using certified
seeds and organic fertilisers. Furthermore, the compa-
ny also controlled pest populations by applying biolog-
ical predators.

Conclusions

This study found that the stakeholder and company had
the same point of view on the legal and governance
development pillar of the oil palm development. The
stakeholder prioritised health and food security, pover-
ty alleviation, education, and gender equality. The com-
pany focused on income, economic impacts and infra-
structure development. The stakeholders and company
acknowledged the importance of the efficient natural
resources use and eco-friendly technology. Further-
more, the stakeholder emphasised environmental con-
servation as a crucial indicator in achieving sustainabil-
ity. Meanwhile, the company prioritised climate change
as a crucial indicator of sustainability. Even though the
stakeholder and company had different starting points
to achieve ISPO and sustainability, the stakeholder and
company approved that the environment development
pillar is a key factor in achieving ISPO. The government
should create regulation and policy regarding action
plans for sustainable oil palm development as a contin-
uation to harmonise social, economic and environmen-
tal aspects in South Halmahera. Furthermore, analysis
of stakeholders mapping is necessary to be conducted
as future research.

Acknowledgements

All authors acknowledge the Oil Palm Plantation Fund
Management Agency (Badan Pengelola Dana Perkebu-
nan Kelapa Sawit / BPDP-KS) The Ministry of Finance
Republic of Indonesia for funding this study under the
grant contract number PRJ-35/DPKS/2021. The au-
thors also would like to gratitude to Indonesian Palm
Qil Society (Masyarakat Perkelapasawitan Indonesia)
for the fieldwork assistance.



@

References

Abdullah I., Wan Mahmood W. H., Fauadi M. H. F. M., Rahman
M. N. A, and Ahmad F. (2015) Sustainability in Malaysian palm
oil: A review on manufacturing perspective. Polish Journal of En-
vironmental Studies 24(4): 1463-1475. Available at: https://doi.
org/10.15244/pjoes/ 37888

Absalome M. A, Massara C. C., Alexandre A. A., Gervais K., Chan-
tal G. G. A, Ferdinand D., Rhedoor A. J., Coulibaly I., George T.
G., Brigitte T., Marion M., and Jean-Paul C. (2020) Biochemical
properties, nutritional values, health benefits and sustainabil-
ity of palm oil. Biochimie 178: 81-95. Available at: https://doi.
org/10.1016/j.biochi.2020.09.019

Alwarritzi W., Nanseki T., and Chomei Y. (2015) Impact of oil palm
expansion on farmers’ crop income and poverty reduction in
Indonesia: An application of propensity score matching. Jour-
nal of Agricultural Science 8(1): 119. Available at: https://doi.
org/10.5539/jas.v8n1p119

Ardian H. Y., Lubis D. P, Muljono P, and Azahari D. H. (2018) Multi
stakeholder engagement in Indonesia sustainable palm oil gov-
ernance. Jurnal Manajemen Dan Agribisnis 15(1): 96-105. Avail-
able at: https://doi.org/10.17358/jma.15.1.96

Arifandy M. I., Hariyadi H., and Adiwibowo S. (2018) Analisis
pengaruh adopsi ISPO terhadap perbaikan kinerja pengelolaan
lingkungan dan perubahan sosial ekonomi masyarakat [Anal-
ysis of the influence of ISPO adoption on improving the per-
formance of environmental management and community's so-
cial and economic changes]. Jurnal Pengelolaan Sumberdaya
Alam Dan Lingkungan 8(2): 199-206. Available at: https://doi.
org/10.29244/psl.8.2.199-206 (In indonesian).

Ayompe L. M., Schaafsma M., and Egoh B. N. (2021) Towards
sustainable palm oil production: The positive and negative im-
pacts on ecosystem services and human wellbeing. Journal of
Cleaner Production 278. Available at: https://doi.org/10.1016/].
jclepro.2020.123914Beckert B., Dittrich C., and Adiwibowo S.
(2014) Contested land : An analysis of multi-layered conflicts in
Jambi Province, Sumatra, Indonesia. Austrian Journal of South
East Asian Studies 7(1): 75-92.

Begum H., Alam A. S. A. F, Er A. C,, and Ghani A. B. A. (2019)
Environmental sustainability practices among palm oil millers.
Clean Technologies and Environmental Policy 21(10): 1979-1991.
Available at: https://doi.org/10.1007/s10098-019-01744-7

Burke P. J., and Resosudarmo B. P. (2012) Survey of recent devel-
opments. Bulletin of Indonesian Economic Studies 48(3): 299-324.
Available at: https://doi.org/10.1080/00074918.2012.728620

Carlson K. M., Heilmayr R., Gibbs H. K., Noojipady P, Burns D.
N., Morton D. C., Walker N. F., Paoli G. D., and Kremen C. (2018)
Effect of oil palm sustainability certification on deforestation and
fire in Indonesia. Proceedings of the National Academy of Scienc-

Environmental Research, Engineering and Management

2024/80/2

es of the United States of America 115(1): 121-126. Available at:
https://doi.org/10.1073/pnas.1704728114

Central Bureau of Statistics. (2020). Indonesian oil palm statis-
tics. BPS. Jakarta

Cheah J. H., Thurasamy R., Memon M. A, Chuah F. and Ting H.
(2020) Multigroup analysis using SmartPLS: Step-by-step guide-
lines for business research. Asian Journal of Business Research
10(3): 1-19. Acailable at: https://doi.org/10.14707/ajbr.200087

Chin W,, Cheah J. H., Liu Y., Ting H., Lim X. J., and Cham T. H.
(2020) Demystifying the role of causal-predictive modeling using
partial least squares structural equation modeling in information
systems research. Industrial Management and Data Systems
120(12): 2161-2209. Available at: https://doi.org/10.1108/IMDS-
10-2019-0529

Chiriaco M. V., Bellotta M., Jusi¢ J., and Perugini L. (2022) Palm
oil's contribution to the United Nations sustainable develop-
ment goals: Outcomes of a review of socio-economic aspects.
Environmental Research Letters 17(6). Available at: https://doi.
org/10.1088/1748-9326/acbe77

Dewi G. D. P. (2021) Multi-stakeholder engagement in the Indo-
nesian Sustainable Palm Oil (ISPO) framework. IOP Conference
Series: Earth and Environmental Science 729(1): 1-7. Available
at: https://doi.org/10.1088/1755-1315/729/1/012085

Edwards R. (2015) Is plantation agriculture good for the poor ? Ev-
idence from Indonesia * s palm oil expansion. Working Papers in
Trade and Development 61. Australian National University. Canberra.

Etuah S., Ohene-Yankyera K., Aidoo R., Haleegoah J., Wiggins
S., and Henley G. (2020) Impact of oil palm-related activities on
women’s empowerment in Ghana. World Development Perspec-
tives 19. Available at: https://doi.org/10.1016/j.wdp.2020.100225

Fahamsyah E., Amalia Rama Wulandari B., and Adiwibowo Y.
(2021) Sustainable development goals to strengthen indonesian
palm oil development through indonesian sustainable palm oil
(ISPOQ). Petita: Jurnal Kajian Ilmu Hukum dan Syariah 6(1): 82-92.
Available at: https://doi.org/10.22373/petita.v6i1.112

Hair J. F, Risher J. J., Sarstedt M., and Ringle C. M. (2018) When
to use and how to report the results of PLS-SEM. European Busi-
ness Review 31(1): 2-24. Available at: https://doi.org/10.1108/
EBR-11-2018-0203

Hag A. N. H,, Basuni S., and Sunkar A. (2021) Implementasi ke-
bijakan dan program corporate social responsibility (CSR) peru-
sahaan perkebunan kelapa sawit di PT perkebunan nusantara V
Provinsi Riau [Implementation of corporate social responsibility
(CSR) policies and programs for oil palm plantation companies
at PT Kebun Nusantara V, Riau Province]. Jurnal Pengelolaan
Sumberdaya Alam Dan Lingkungan 10(4): 715-724. Available at:
https://doi.org/10.29244/jpsl.10.4.715-724 (in Indonesian).



Environmental Research, Engineering and Management

Hasan F., Ahmad T., Fahmid M. M., and Fadhil I. (2021) Reducing
poverty , improving sustainability: Palm oil smallholders are key
to meeting the UN SDGs. Working Paper 1: 1-7. The Institute for
Development of Economics and Finance (INDEF). Jakarta.

Henseler J., and Sarstedt M. (2013) Goodness-of-fit indices for par-
tial least squares path modeling. Computational Statistics 28(2):
565-580. Available at: https://doi.org/10.1007/s00180-012-0317-1

Jamian S., Norhisham A, Ghazali A., Zakaria A., and Azhar B.
(2017) Impacts of 2 species of predatory Reduviidae on bag-
worms in oil palm plantations. Insect Science 24(2): 285-294.
Available at: https://doi.org/10.1111/1744-7917.12309

Juniyanti L., Purnomo H., Kartodihardjo H., Prasetyo L. B., Sury-
adi S., and Pambudi E. (2021) Powerful actors and their networks
in land use contestation for oil palm and industrial tree plan-
tations in Riau. Forest Policy and Economics 129. Available at:
https://doi.org/10.1016/j.forpol.2021.102512

Krishna V. V., and Kubitza C. (2021) Impact of oil palm expan-
sion on the provision of private and community goods in rural
Indonesia. Ecological Economics 179. Available at: https://doi.
org/10.1016/j.ecolecon.2020.106829

LiT. M. (2018) After the land grab: Infrastructural violence and the
,Mafia System" In Indonesia’s oil palm plantation zones. Geofo-
rum, 96: 328-337. Available at: https://doi.org/10.1016/j.geofo-
rum.2017.10.012

Mahmud M. S., and Chong K. P. (2021) Formulation of biofertil-
izers from oil palm empty fruit bunches and plant growth-pro-
moting microbes: A comprehensive and novel approach towards
plant health. Journal of King Saud University - Science 33(8).
Available at: https://doi.org/10.1016/].jksus.2021.101647

Majid N. A,, Ramli Z., Sum S. M., and Awang A. H. (2021) Sus-
tainable palm oil certification scheme frameworks and impacts:
A systematic literature review. Sustainability (Switzerland) 13(6).
Available at: https://doi.org/10.3390/su13063263

Moreno-Pefiaranda R., Gasparatos A., Stromberg P, Suwa A.,
Pandyaswargo A. H., and Puppim de Oliveira J. A. (2015) Sustain-
able production and consumption of palm oil in Indonesia: What
can stakeholder perceptions offer to the debate? Sustainable
Production and Consumption 4: 16-35. Available at: https://doi.
org/10.1016/j.spc.2015.10.002

Murta A. L. S,, Freitas M. A. V. De, Ferreira C. G., and Da Costa
Lima Peixoto M. M. (2021) The use of palm oil biodiesel blends
in locomotives: An economic, social and environmental analy-
sis. Renewable Energy 164: 521-530. Available at: https://doi.
org/10.1016/j.renene.2020.08.094

2024/80/2

@

Naylor R. L., Higgins M. M., Edwards R. B., and Falcon W. P. (2019)
Decentralization and the environment: Assessing smallholder oil
palm development in Indonesia. Ambio 48(10): 1195-1208. Avail-
able at: https://doi.org/10.1007/s13280-018-1135-7

Nutongkaew P, Waewsak J., Riansut W., Kongruang C., and
Gagnon Y. (2019) The potential of palm oil production as a path-
way to energy security in Thailand. Sustainable Energy Technol-
ogies and Assessments 35: 189-203. Available at: https://doi.
org/10.1016/j.seta.2019.07.002

Qaim M., Sibhatu K. T., Siregar H., and Grass |. (2020) Environmen-
tal, economic, and social consequences of the oil palm boom.
Annual Review of Resource Economics 12: 321-344. Available at:
https://doi.org/10.1146/annurev-resource-110119-024922

Rigdon E. E. (2012) Rethinking Partial Least Squares Path
Modeling: In praise of simple methods. Long Range Plan-
ning 45(5-6):341-358. Available at: https://doi.org/10.1016/].
lrp.2012.09.010

Santika T., Wilson K. A, Budiharta S., Law E. A, Poh T. M., An-
crenaz M., Struebig M. J., and Meijaard E. (2019) Does oil palm
agriculture help alleviate poverty? A multidimensional coun-
terfactual assessment of oil palm development in Indonesia.
World Development 120: 105-117. Available at: https://doi.
org/10.1016/j.worlddev.2019.04.012

Setiawan E. N., Maryudi A., Purwanto R. H., and Lele G. (2016)
Opposing interests in the legalization of non-procedural forest
conversion to oil palm in Central Kalimantan, Indonesia. Land
Use Policy 58: 472-481. Available at: https://doi.org/10.1016/].
landusepol.2016.08.003

Syahza A. (2019) The potential of environmental impact as a
result of the development of palm oil plantation. Management
of Environmental Quality: An International Journal 30(5): 1072-
1094. Available at: https://doi.org/10.1108/MEQ-11-2018-0190

Teapon R. R.H., Evalia N. A,, Purba K. F, Rumkel N., and Hayati P.
K. D. (2023) A modeling for sustainable oil palm development in
South Halmahera, Indonesia: An evidence from local community.
Journal of Sustainability Science and Management 18(5): 16-32.
Available at: https://doi.org/10.46754/jssm.2023.05.002

The Government of North Maluku. (2020) Dokumen rencana
pengembangan jangka menegah daerah (Mid-term regional de-
velopment plan document). BAPPEDA. Sofifi.

Wangrakdiskul U., and Yodpijit N. (2015) Trends analysis and fu-
ture of sustainable palm oil in Thailand. KMUTNB International
Journal of Applied Science and Technology 1: 1-12. https://doi.
org/10.14416/j.ijast.2015.01.001

This article is an Open Access article distributed under the terms and conditions of the Creative
Commons Attribution 4.0 (CC BY 4.0) License (http://creativecommons.org/licenses/by/4.0/).





