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Indonesia is endowed with abundant natural resources due to its tropical climate and
archipelagic geography. However, the supply of crucial raw materials is limited. Finite supplies
also mean that some countries depend on others for their raw materials. In addition, extracting
and using raw materials have a significant impact on the environment, leading to increased
energy consumption and CO; emissions. In fact, one of the biggest challenges for Indonesia is
to preserve its natural resources while maintaining stable economic growth.

Despite experiencing stable macroeconomic growth in the last decade, propelling it to become
one of the largest economies in Southeast Asia, the country still faces major challenges in
addressing certain issues. Continuing along Indonesia’s current development path, marked by
unsustainable exploitation of natural resources and investment in high carbon, inefficient energy,
and transport systems, will restrict the Indonesia’s growth, job creation, and its potential to
eradicate poverty.

In October 2017, the Government of Indonesia declared its goal of integrating climate action
into the country’s development agenda. The Low Carbon Development Initiative (LCDI) was
launched at Indonesia’s Ministry of National Development Planning (BAPPENAS). It aims to
explicitly incorporate greenhouse gas (GHG) emissions reduction targets into the policy planning
exercise, along with other interventions for preserving and restoring natural resources.

With the COVID-19 pandemic revealing the vulnerability of global systems to protect the
environment, health, and economy, the response to the devastating impacts of the pandemic
becomes a major concern for governments, businesses, and civil society. The development of
policies that maintain economic growth, alleviate poverty, and help meet sector-level
development targets is highly relevant as new sources of growth and economic renewal are
considered. As COVID-19 has also influenced the development policies of Indonesia, there is a
need to develop and integrate low-carbon strategies into the COVID-19 recovery plans.

The ministry is currently spearheading post COVID-19 green economic recovery efforts with its
approach: Building Back Better with the Low Carbon Development Initiative or B3-Low
Carbon. The Government of Indonesia plans to incorporate the circular economy approach into
its LCDI and green recovery strategy moving forward. There are already plans to integrate a
circular economy indicators matrix into the next medium-term development planning (RPJMN)
2025-2029. The circular economy is also referenced in Indonesia’s Vision for 2045 and the
National Mid-term Development Plan (RPJMN) 2020-2024.



This work of consultancy is proposed to provide stakeholders with a set of policy
recommendation regarding green and inclusive economic recovery through the circular
economy in the food and beverages industry sectors. This aligns with the First Thematic Area
proposed by PAGE Indonesia: Impact Assessment, support for greening economic stimulus
packages, and mobilizing private finance for green recovery.

The proposed activities are kept intact:

1. Designing the final Work Plan for the consolidated policy paper, which includes analysis
and strategic action plans for green recovery through the circular economy in the food
and beverages industrial sectors, with a primary focus on the palm oil processing industry

2. Developing the final version of the consolidated policy paper (in both Bahasa Indonesia
and English) that has been consulted with and agreed upon by UNDP Indonesia (UN-
PAGE coordinator) and the Government of Indonesia (Bappenas).

3. Developing the final version of the policy brief (in both Bahasa Indonesia and English)
that has been consulted with and agreed upon by UNDP Indonesia (UN-PAGE
coordinator) and the Government of Indonesia (Bappenas).

This methodology aims to explore and prioritise circular economy opportunities; quantify their
impact; identify barriers preventing these opportunities; map and prioritise policy intervention
to overcome these barriers; and engage relevant stakeholders. It is crucial to map and engage
relevant stakeholders early in the process, aligning on the starting point, ambition, and focus.
Once the focus sectors are selected, the sector-specific assessment can commence. This step
can be conducted in parallel sector working groups, and heavily relying on the involvement of
businesses to assess sector-specific circular economy opportunities. After the assessment of
sector-specific circular economy opportunities, these can be aggregated, and the economy-wide
implications analysed. This step is typically led by a core group of policy makers, policy, and
economics experts, with the participation of multiple government agencies to analyse economy-
wide implications.

Relevant stakeholders need to be mapped and engaged early in the process. Based on an
understanding of the national circularity and policy context (baseline circularity level and policy
landscape), a realistic ambition level needs to be defined (set ambition level) and the sector
scope needs to be determined (select focus sectors).



Table 1 Detail Align on Starting Point, Ambition, and Focus

Align on the starting

level and policy
landscape

starting point before deciding
where to go.

point, ambition, and Objective End product
focus
Baseline circularity Understand the country’s | Assess the country’s level of circularity

compared to other countries. Gain a broad
understanding of the landscape of existing
circular economy-related policies.

Set ambition level

the
overall direction and focus for

Align stakeholders on
subsequent sector deep dives
to work towards a common
goal.

Clear, quantified ambition level.

Select focus sectors

Focus the assessment of sector
opportunities
relevant parts of the economy.

on the most

A set of focus sectors is determined based
on a prioritisation matrix that maps sectors
according to their ‘role in the national
economy’ and ‘circularity potential’.

Once the focus sectors have been selected, the sector-specific assessment can begin. It involves
mapping the most relevant circular economy opportunities in each focus sector and prioritising
and detailing them. For the prioritised opportunities, a sector-specific economic impact needs
to be assessed (quantify sector impact), barriers limiting their realisation identified (identify
barriers), and policy options to overcome these barriers mapped (map sector-specific policy

options).

Table 2 Detail Assess Sector Opportunities

Assess sector
opportunities

Objective

End product

Map circular economy
opportunities in each
focus sector

Create an exhaustive overview of
possible circular economy
opportunities.

A structured mapping of potential
circular economy opportunities for
each focus sector, identified along the
ReSOLVE framework.

Prioritise and detail
circular economy
opportunities

Prioritise and provide detailed
information on opportunities in
each focus sector based on their
potential impact.

A set of one to three prioritised and
detailed opportunities per sector.

Quantify sector
impact

Understand the economic and
resource impact of circular
economy opportunities, either as
input to an economy-wide
assessment or as a standalone
result.

Quantify the impact for each
opportunity and circular economy
scenario (where applicable).

Identify Barriers

Understand the barriers hindering
the identified circular economy

Importance and description of barriers
for each opportunity, structured by 15




Assess sector
opportunities

Objective

End product

opportunities, to render policy
options more targeted.

types of barriers across four categories
(economic, market failures, regulatory
failures, social factors).

Map sector-specific
policy options

Present all relevant available policy

options to address the barriers.

A list of policy options for each barrier
related to each opportunity.

Once the sector-specific circular economy opportunities have been assessed, they can be
consolidated, and the national implications can be analysed. The sector-specific impact
assessments could be combined into one an overarching whole-economy impact assessment to
support the mandate for policy intervention (quantify economy-wide impact). Sector-specific
policy options could be complemented by economy-wide policy options (map economy-wide
policy options). The set of sector-specific and economy-wide policy options needs to be
prioritised and assembled into coherent policy packages (prioritise, package, and sequence

policy options).

Table 3 Detail Analyse Economy-Wide Implications

Analyse economy-
wide implications

Objective

End product

Quantify economy-
wide impact

Support the case for economy-
wide and broad sectoral policy
interventions.

Estimate the expected impact of circular
economy opportunities on national
macroeconomic indicators such as GDP,
employment, net exports, and carbon
emissions.

Map economy-wide
policy options

Complement sector-specific
policy options identified in the
mapping of sector-specific
policy options with economy-
wide policy options to enable a
broad transition to the circular
economy.

List of economy-wide policy options.

Prioritise, package,
and sequence policy
options

Complement sector-specific
policy options identified in the
mapping of sector-specific
policy options with economy-
wide policy options to enable a
broad transition to the circular
economy.

List of economy-wide policy options.




This review emphasizes the importance of promoting circularity, creating green jobs, reducing
waste, and enhancing sustainable agricultural practices, specifically within the palm oil industry,
to build a more sustainable and resilient sector. It offers strategic policy recommendations for
improving sustainability in palm oil supply chains through the implementation of circular

economy principles and inclusive practices, which are detailed in Table 4.

Table 4 Strategic policy recommendations for improving sustainability in palm oil industry.

Enforce comprehensive agricultural
practices within palm oil plantations,
including the adoption of precision
agriculture for fertilization, the
substitution of chemical pesticides
with predators, the utilization of
biological agents for natural nutrient
supply, incorporating Oil Palm Front
(OPF) for nutrient recycling and soil
conservation, and promoting Palm Oil
Cattle Integration (POCI) to enhance
sustainable and integrated land
management practices.

Precise fertilizer application Palm Qil PTPN, Private
tools to reduce the use of Plantation Fund | Companies,
organic and inorganic fertilizer | Management Smallholders and
by 55-60%. Agency Cooperatives
Natural predators reduce

expenditure cost by 80% in Ministry of

palm oil plantation compared
to rodenticide utilization or
chemical monitoring

Environment
and Forestry

Palm Oil Grower
Association

Fix atmospheric nitrogen &
provide a nitrogen source for
the soil to be used by future
crops (150 kg N/ha)

Ministry of
Environment
and Forestry

Palm Oil Grower
Association

Reduce chemical fertilizer
expenditure by 56.68%

Ministry of
Environment
and Forestry

PTPN and Private
Palm Qil
Company

z2. Implement a Waste Water
Treatment Plant (WWTP)
initiative designed to recycle
and reuse wastewater, thereby
increasing circularity within the
palm oil production process.

Ministry of
Environment
and Forestry

PTPN and Private
Palm Qil
Company

Introduce a holistic framework at the
establishment of Miniature Sustainable
Plantations, pilot mills, and refineries,
strategically designed for tourism and
investor funding support.

f. Transform OPF (Oil Palm
Frond; trunks, frond, and
leaves) into handicrafts and
fertilizer

z4. Establish Miniature
Sustainable Plantations, pilot
mills, and refineries,
strategically designed for
tourism and investor funding
support.

Ministry of
Tourism and
Creative
Economy
supported by
KLHK; BPDPKS

Smallholders
association; CSR
private company




Disseminate an integrated and
sustainable agricultural strategy within
the palm oil sector, incorporating
utilization of POME to value added
products

Decrease chemical fertilizer
utilization by 58.7%-64.91%
(smallholder) & 34.4%-86.68%
(corporate)

Reduce fertilizer expenditure
cost by 63.3% (smallholder) &
85.57% (corporate)

Enhance fresh fruit bunch
(FFB) productivity by 14.29%,
Obtain higher profit by
41.64%

Reduce GHG emission by 65%
(smallholder) and 96.4%
(corporate) if chemical fertilizer
is entirely replaced by POME

Replace approximately 90% of
the solar function in operating
the boiler, reduce carbon
emissions in boiler operations
by 2.31%

Utilize biomass
produced in the
palm oil sector,
such as shells
and fiber for
palm oil
plantation
trucks & boiler

Mill industrial
players & Palm
Oil Grower

Association

Reduce emission &
transportation cost because

e . . Ministry of
most of existing mill facility is
. . . . . Industry
Institute a comprehensive approach in | centralized and is located 40-

. o . . supported by ,
mill decentralization strategies and 50 km away from plantation. BPDPKS: PT Smallholders
adoption of SPOT (Steamless Palm Oil ) o association
Technology) Reduce production cost by NGE &

S 18% Regional
t
Reduce Greenhouse gas Governmen
emission by 80%
With assumption, the use of
25% used cooking oil can
replace 35% of national
biodiesel demand.
Use of 6 million tons of Ministry of
greenhouse gas emissions. Environment Regional

Institute a comprehensive approach in
utilization of Cooking Qil for Biodiesel
Production strategy

Save IDR 3.6 Trillion on
biodiesel subsidy costs.

Save 1.16 Million tons of
CPOlyear.

Save 321 thousand hectares of
forest from oil palm
expansion/year.

and Forestry
supported by
BPDPKS; BRIN;
Education
institutions

Government &

Related Industrial

players




To effectively support the emerging green job opportunities and meet the demands of circular

and sustainable practices in Table 4, individuals should develop a diverse set of skills. Inclusivity

plays a key role, ensuring training and opportunities are accessible to all, fostering a diverse

workforce that enhances creativity and problem-solving. Successful implementation hinges on

strategic support from various stakeholders, with general recommendations of:

1.

o kW

© N

Improve data collection and transparency to inform the policy and decision-making
process.

Accelerate program and policy to reduce the existing decent work challenges, especially
in the value chain where vulnerable employment is predominant.

Promote social dialogue to forge consensus and maintain industrial relationships.
Maximize the green jobs potential by supporting and scaling up circular strategies.
Create an enabling environment for collaboration and industrial symbiosis.

Facilitate and promote reskilling and up-skilling, targeting vulnerable workers, and
incorporating the basic skills for green jobs and circularity in formal education.

Design policy that supports an inclusive CE.

Link CE with sustainable palm oil initiatives.
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After conducting a thorough calculation and detailed analysis in the preceding reports, we have finally
synthesized a set of recommended actions for the palm oil industry value chain. These suggestions are
derived from a meticulous examination of the sequential processes involved in the production and
distribution of palm oil industry. By leveraging our insights, we propose strategic steps that can be
undertaken to enhance efficiency, sustainability, and overall effectiveness within the palm oil industry.
These recommendations aim to contribute to the responsible management of the value chain,
addressing key challenges and fostering positive outcomes for both industry and the broader
ecosystem. Summarized technical recommendation based on stage/process in each value chain can
be seen on Table I-1. Each technical recommendation corresponds to Waste and CO; Reduction as

well as resource efficiency initiatives in subsequent sector.

Table I-1 Technical recommendation on each palm oil industry value chain stage & process

z3. Strengthen ISPO and its implementation;
support and encourage smallholders to implement

Certification sustainable palm oil FFB production and obtain REZ2,
ISPO certification; socialize the benefits of ISPO WCRZ1
certified products which are more financially
attractive.

. a. Plant trees on the most suitable land that can
Land Preparation . RE1
support palm oil's growth naturally

Pre-Nursery
Nursery b. Prov.lde accessj & sub5|d|.ze high-quality (51'J|c'>er|or) RE2
palm oil seed to increase yields and productivity
Plantation Seedlings Selection

c. Encourage agroforestry & silvopasture that can

naturally supply essential elements to reduce palm

oil trees' needs for fertilizer

Actual Planting Example: RES & RE6

Agroforestry = integrate legume cover crops with
palm oil trees
Silvopasture = integrate cattle with palm oil trees

(POCI)

d. Enable precise fertilizer application and prevent
Monitoring & Treatment | excessive fertilization through advanced fertilizer RE3
technology such as FOSS NIR DA2500




e. Substitute chemical pesticides with natural
predators

RE4

z1. Develop an Integrated Water Management
System (IWMS) that incorporates wastewater
treatment facilities, optimizing water use and
enhancing sustainability across palm oil production.

REZ1

Harvesting

f. Transform OPF (Oil Palm Front; trunks, front, and
leaves) into handicrafts and fertilizer

WCR7 &
WCR8

Milling

Mill development

g. Decentralize milling location to reduce
transportation costs

RE7

FFB Sterilization

h. Utilize highly-precise technology in controlling
fresh fruit bunches (FFB)'s quality that goes into the
milling process

RE8S

FFB Stripping

i. Substitute chemical substances from fresh fruit
bunches (FFB) stripping process with clay bath
technology

RE9

Oil extraction

j- Implement semi-digital or digitalization to
accurately identify issues within production
processes

RE10

k. Utilize advance technology (Such as FOSS NIR
DA1650 analyzer) to detect oil loss at every
production stage

RE11

Milling &
Refinery

Waste treatment

POME

|. Develop effluent treatment plants to reduce
potential environmental harm and make POME a
more effective fertilizer for soil health treatment

WCR1

m. Develop methane capture technology to
produce biogas from palm oil mill effluents (POME)
for electricity production

WCR2

n. Develop Bio-Compressed Natural Gas (Bio-CNG)
plant to produce biomethane for palm oil plantation
trucks' fuel

WCR3

EFB
o. Utilize empty fruit bunches (EFB)-based fertilizer
for soil health treatment

WCR4

Fiber & Shell (Biomass)
p. Utilize biomass produced in the palm oil sector,
such as shells and fiber for palm oil plantation trucks

& boiler

WCRS5 &
WCR6

Water

z2. Implement a Waste Water Treatment Plant
(WWTP) initiative designed to recycle and reuse
wastewater, thereby increasing circularity within the
palm oil production process.

WCRZ3




g. Develop SPOT technology to streamline milling &

O 1P RE12
verall Frocess refinery processes and reduce "liquid"-based waste
CPO degumming
. - . . .. RE14 &
Neutralization r. Optimize chemical & bleaching usage efficiency RE15
CPO bleaching
s. Optimize SBE conversion into R-Oil and de-oiled RE16,
Refinery ' . SBE (De-OBE) for industrial use (Biodiesel, biofuel, WCR10, &
DBCPO filtration biolubricants, cement, & animal feed) WCR11
t. Utilize SBE to produce organic fertilizer WCR9
Qil deacidification &
I dead l_ |ca. on u. Reuse hot steam for production to reduce cost RE13
deodorization
Plantation, z4. Establish Miniature Sustainable Plantations, pilot
- . . . . . REZ3,
Milling & Best practice mills, and refineries, strategically designed for WCRZ2
Refinery tourism and investor funding support.

v. Conduct research to reduce raw material and

i i i RE17
Packaging & | Sustainable Packaging | qistribution volume of plastic packaging

Distribution Development
w. Develop biodegradable PET-based packaging WCR12
Plastic post- . .
) x. Recycle & ensure packaging recyclability WCR13
consumption
Cooking oil post y. Utilize used cooking oil for national biodiesel WCRI14
Post- consumption production to support B30
consumption z5. Facilitate the development of value-added
products derived from palm oil, such as
Side product utilization | oleochemicals, biofuels, cosmetics, and WCRZ4

pharmaceuticals. Attract domestic and foreign
investors to the downstream palm oil sector.

Every recommendation outlined in our analysis is also plotted by a well-defined set of policy
guidelines, specifying the necessary regulatory framework to support its implementation. Therefore,
we have also incorporated a dual-layered approach that includes both fiscal and non-fiscal (non-
technical) recommendations to bolster the feasibility of our proposed technical recommendation. The
fiscal recommendations encompass financial considerations such as taxation policies that can support
the proposed measures. On the other hand, non-fiscal recommendations focus on non-technical
aspects, including regulatory frameworks, social engagement strategies, and community involvement
initiatives. This multifaceted approach aims to create a holistic environment conducive to the successful
implementation of our suggestions. By addressing both the financial and non-financial dimensions, we
strive to enhance the overall viability and sustainability of the recommended actions within the palm

oil industry value chain. Each incentive or disincentive is labeled with "FX" for fiscal



incentives/disincentives, and "NFX" for non-fiscal incentives/disincentives. This coding simplifies the

process of mapping technical and non-technical recommendations. Further details of the non-technical

recommendation can be seen on Table 0-2.

Table 0-2 Synthesized non-technical (fiscal/non-fiscal) recommendation

Fiscal

Non-Fiscal

Provide sufficient subsidies for
owned

small and privately
NF1 plantations which have clear BPDPKS Smallholder Short
. . Farmers
legality of land to obtain and
renew ISPO certificate
Provide affordable financing
schemes for ISPO certification Financial
such as through KUR (Business Services Smallholder
NF2 Credit for Micro and Small | Authority (OJK) Farmers Short
Enterprises) and UMI (Financing and Financial
for Ultra Micro Enterprise) Institutions
1) Simplify certification process
and provide training and
resources to help farmers
understand the benefits of ISPO
certification and how to obtain it
NE3 2) 'Fund ISPO certification fee Min.istry of Smallholder Short
assistance  for  smallholders Agriculture Farmers
through APBN, APBD and ohter
sources as per relevant laws and
regulations
3) Provide counseling related to
CE applications to farmers.
Reduce export excise tax
for companies that
purchase ISPO-based
F1 products at higher prices in Ministry of Companies & Short
order to establish price Finance Farmers
differential between ISPO
and non-ISPO-certified
products.
Reduce corporate income
tax and/or reduce export
excise tax for companies Ministry of
F2 using circular products, . Companies | Medium
Finance

such as palm bunch ash and
POME-based fertilizers in
the plantation.




Fiscal Non-Fiscal
Provide incentives  for Ministry of Manufacturing | Short
companies to build POME Finance companies,
treatment installation, such especially
F3 as import duty free for small and
POME installation capital medium scale
goods (e.g. Boiler) and/or industry
tax allowance
Provide affordable financing | Financial Small and Short
schemes for POME treatment | Services medium scale
NF4 installation such as through KUR | Authority (OJK) | manufacturing
and UMI and Financial companies
institutions
Provide funding for RnD in palm | BPDPKS Manufacturing |  Short
oil based circular economy such companies,
as POME treatment and research, and
NF5 biodiesel production at a lower academic
cost institutions
Encourage utilization of biomass | Ministry of Manufacturing | Short
from POME as an energy input | energy and companies
NFé6 . = ) .
for PLN, with a competitive tariff | mineral
resources, PLN
Reduce VAT and/or Ministry of Manufacturing |  Short
corporate income tax for Finance Companies
F4 palm oil industries which
adopt repair and reuse
practices in their production
Provide business license | Investment Companies Short
issuance mechanism to control | Coordinating
wastewater discharges Board (BKPM),
NE7 Min.istry of
Environment
and Forestry,
and District
Government
Reduce VAT and/or Ministry of Manufacturing | Medium
corporate income tax for Finance Companies
F5 business that develop and
utilize biodegradable
packaging
Broadening the scope of Ministry of Manufacturing | Medium
plastic excise tax, not only Finance Companies
Fé6 on plastic bags but also on
plastic based packaging for
various consumer goods
Create UCO collecting system | District/Local Society or Long
NFS and public campaign, and | Government Consumers

monitor UCO distribution and
utilization




Fiscal Non-Fiscal
Provide subsidies to UCO Ministry of UCO-based Long
based biofuel companies to Finance biofuel
7 lower their production costs companies
and boosting their price
competitiveness with non-
biofuel fuels
Include UCO based biofuel Ministry of Consumers Long
in the VAT free list to Finance (Individuals
F8 .
stimulate  demand  for and
biofuels companies)

Some technical recommendations will have non-fiscal incentives/disincentives to facilitate their
implementation. Each recommendation comes with a clear target contribution, outlining the expected
impact on key performance indicators or sustainability metrics. We have established a recommended

period for implementation, taking into consideration factors such as feasibility, urgency, and potential

ripple effects throughout the value chain in Table 0-3
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