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The Industrial Revolution 4.0 promotes digitalization and innovation across many sectors of
industries allowing them to thrive by increasing productivity, profitability, product quality and
performance. However, the utilization of digital technology especially in agricultural sector,
requires effective governance in which must adhere to sustainability practices for upgrading
strategies. As one of the main export commodities in Indonesia, the palm oil industry is in alert
to face challenges brought by the Industrial Revolution 4.0. This research draws from the latest
work of Gerrefi and Lee on Global Value Chain. In the framework of horizontal industrial cluster
and vertical global value chain governance, the theory examines how governance and upgrading
trajectories produces economic upgrading which correlates to social and environmental upgrading.
This research, then scrutinizes the question posed by the role of technology which supports as
well as accelerates the upgrading strategies. The GVC analysis of Indonesian palm oil industry
will be used as a case study to understand the complexity of how actors operate in every cluster
of governance. Economic upgrading is not always associated with social and environmental
upgrading. Therefore, a strong linkage between actors suggests that the Industrial Revolution
4.0 is relevant and essential to enhance synergy to cater for economic, social and environmental
dimensions in order to harness the potential of sustainable development.
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Introduction While definitions for the Industrial Revolution

The wave of the Industrial Revolution 4.0 are varied, a clear essence of this wave is

4.0 developes in unprecedented speed across
many sectors of economy. In his recent book,
The Great Convergence, Baldwin (2016) notes
that since the introduction of Globalization Era
in 1990s, China and India GDP are on the rise
while GDP of the G7 nations are declining.
This happens as technological advancement
allows many countries, such as China and
India, to attract investors as a result of their
comparative advantages in low wages with
minimal hindrances on know-how transfer.

the marriage of physical, digital and biological
spheres (Schwab, 2015).

New technological development in the
forms of robotics, artificial intelligence (Al),
and Internet of Things (IoT) are the backbone
of this latest industrial shifts. Baldwin (2016)
has classified two aspect of changes of
Information, Communication and Technology
(ICT). First, data processing speed is greatly
enhanced and a number of tasks is reduced as

a consequence from Industrial Revolution 4.0
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and Al (Baldwin, 2016). Therefore, jobs will
be disrupted because some jobs will eventually
redundant and replaced by machines. Second,
physical distances are no longer considered
challenges as the Internet has cut the cost of
communication.

The economy model is then transformed
into digital economy with the rise of internet
users as an important element of Industrial
Revolution 4.0, where connectivity dimension
gap is significantly reduced. In addition,
relationship between buyers and producers
is altered in the existence of Small Medium
Enterprises (SMEs), and the cost of entry to
a Global Value Chain (GVC) is cheaper by
employing such strategies to specialized in
certain stage of value-added creation (Findlay
& Pangestu, 2016) (Kimura & Chen, 2018). In
early 2019, WTO (World Trade Organization)
issued Global Value Chain Development
Report where trades are analyzed from the
perspective of GVC. On the intersection of
GVC and digital technology, WTO states that
Supply Chain 4.0 includes the implementation
of digital technology to reorganize design and
planning, production, distribution, consumption
and logistics by lead firms (WTO, 2019).

None of industries are unaffected as
new business models grow, disruptions in
the market, changes in production methods,
transportation and systems of delivery (Schwab,
2016). From the view point of GVC, the degree
of interdependency between producers and
consumers that spread in corners of the globe
has increased (Elms & Low, 2013). This means
that global lead firms are no longer positioned
as the lone strongest actor in the GVCs but

consumers have gained their leverage (Chen,

2017).
research found that a third of more than 2,000

respondents say that their companies have been

PwC (Pricewaterhouse Coopers)

digitizing their supply chains while 72% others
expect to digitize their chains in five years (PwC,
2016). As a result, a key concept of policy-
making is based on how to take advantages and
response to this wave of Industrial Revolution
appropriately.

Similar  to  previous  Industrial
Revolution when steam power was introduced
to mechanize production; electric power
enabled mass production; production processes
are automated and computerized, the Industrial
Revolution 4.0 offers us countless opportunities
and innovations as well as risks and challenges
to overcome (Fung, 2013) (Schwab, 2016). In
order to thrive, GVCs policy are in greater need
to reshaped and improved (Elms & Low, 2013).
This also concerns for civil society actors such
as NGOs, national and local governments,
labour unions, international organization like
International Labour Organization and donor
agencies such as World Bank and business
people to create value for society by adjusting
and reforming their business practices (Fung,
2013) (Gerefti & Lee, 2018). In the light of this
trend, Sustainable Development Goals (SDGs)
2030 is the compass of which all development
trajectories should aim for. Environmental costs
should be reduced in favour of sustainability
and social impacts of production along the
GVCs. Accordingly, business strategies can
produce innovation and competitive advantages
by solving those environmental and societal
challenges as the core of their value creation
(Porter & Kramer, 2011) (De Marchi, Di Maria
& Micelli, 2012) (Brandi, 2016).
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Most GVCs scholars tend to focus
on economic upgrading in GVCs which is
broadly assumed will result in social and
environmental upgrading through implications
of standardization of production process
(Barrientos, Gereffi & Rossi, 2011) (Bernhardt,
2014). However, it remains unclear on how
successful  economic upgrading related
immediately on better environmental costs
and society improvement. Sustainability
standards can be described as efforts to solve
the dilemma so that attaining economic
benefits do not harm environment and society
(Brandi, 2016). In agribusiness sector, demand
for sustainable GVCs is high. Consequently,
in the oil palm industry, lead firms tend to
integrate their supply chains to meet demand
of global buyers and sustainability regimes
(Humphrey & Memedovic, 2006) (Gereffi &
Lee, 2018). Some major companies that utilize
raw material from palm oil such as Unilever,
Cadbury, Nestle and others are able to offer
traceability and guarantee that their supply
chains are sustainably sourced.

Indonesian palm oil value chains have
become more integrated, aiming to be more
competitive in global markets. To this end, the
majority of global trade in palm oil is dominated
by a handful companies sourcing from their
own estates, smallholders and other grower
companies for producing various intermediate
or final products. However, for developing
countries where often positioned in lower
value-added creation compared to developed
countries, knowledge transfer and relevant
information to entry or experience upgrading
in a GVC are not automatic (Humphrey

& Memedovic, 2006). If this issue is not

adequately addressed, SMEs are potentially
excluded from the value chain. Unable to meet
global market demands will isolate those actors
like SMEs and small independent farmers
with weak bargaining power in GVCs because
lead firms, in most GVCs, orchestrates the
dynamics as they have strong capital, advanced
knowledge of technology, and skill-intensive
industries (Gereffi, 2013).

This paper argues that the role of digital
technology as a driving force in the Industrial
Revolution 4.0 will assist the transformation of
GVCs with sustainable principles on its core.
To this end, the complexity of Indonesian palm
oil value chain will serve as an ideal sector to be
investigated further. This is because of power
relation in palm 0il GVCs is determining factors
to secure and conduct economic upgrading
without leaving social and environmental
upgrading behind.

Supply
transforming. With the vanguard of technology,

chain  management  is
it is transforming faster, urging all actors to
work closely together for society. In the context
of Indonesian palm oil industry, this means the
role of society and NGO as driving actors of
social and environmental upgrading has been
evident. On the other hand, technology has put
a considerable amount of pressure to lead firms
in regard to transparency and accountability.
WTO (2019) defines Value Chain 4.0 as
“transforming the model of supply chain
management from a linear model in which
instructions flow from supplier to producer to
distributor to consumer, and back, to a more
integrated model in which information flows in
multiple directions”. This new model of GVCs

governance produce coherent challenges and
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opportunities for actors in developing countries
to reform their industrial policy.

This paper arranges a research on
GVC and cluster framework. The main
method used in this paper is desk research,
combining descriptive statistics on sectoral
and firms’ perspective and literature from
establish
The

role of technology in oil palm value chain is

multidiscipline  perspectives to

social and environmental dimensions.

highlighted and presented as such: economic
upgrading; social and environmental upgrading;
fostering sustainable growth through GVC 4.0.
Embeddedness of social and environmental
upgrading is also discussed with regard to

the confluence of actors in GVC and clusters

framework.
Theoretical Framework: GVCs and
industrial cluster theory

Global  Value  Chains (GVCs)

framework is developed to explain the process
of value creation; gaining, and leveraging
those values in all types of industries (Gereffi,
Humphrey & Sturgeon, 2005). The analysis
of GVCs governance provides a basis on
how power transmits from lead firms and the
institutional context in which a set of rules and
regulation issued by the government interact in
response to market dynamics and global policy.
The importance on analysing the governance
of GVCs lies in the asymmetrical power
exercised by lead firms to its suppliers in terms
of how financial, material and human resources
allocated within a chain (Nadvi, 2008) (Gereffi
& Fernandez-Stark, 2016). This explains the
tendency that lead firms accumulate its power

by creating more coordinated and integrated

supply chains management to reduce transaction
costs. In the case of agribusiness value chain,
the global policy is standardization regimes. In
agribusiness sector such governance, a type of
vertical coordination, is practiced (Humphrey
& Memedovic, 2006).

GVCs framework identify five types
of governance — market, modular, relational,
captive and hierarchy - in which coexistence
between one or two type of governance are
common to be found (Gereffi & Fernandez-
Stark, 2016).

transactions that are relatively simple requiring

Market governance involves

little or no formal cooperation between actors
so that the central mechanism is price. Modular
governance is indicated by more complex
transactions which relatively easy to codify.
Relational governance occurs when complex
information is not going to be easily transmitted
or learned between buyers and sellers. Captive
governance occurs when the condition of
which small suppliers rely on only one or few
powerful buyers. Hierarchy governance is a
form of vertical integration and managerial
control that are developed by lead firms.
Another critical aspect of the analysis
is upgrading strategy. Upgrading strategies
are employed by actors in GVCs such as
countries, regions, suppliers, or any economic
actor in order to maintain or improve their
positions (Gereffi et al., 2005). Identification of
conditions in order to move up to higher chain
is essential to experience economic upgrading.
For this purpose, multi-stakeholders such as
government, business entities and society
roles must be taken into consideration to
produce necessary commitment and functions

for upgrading to occur. The easiest way to
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conceptualize upgrading is a move up from
labour intensive to more advanced forms. As
more value-added presence in pre- and post-
production services, the intersection of this
trend with developed and developing countries
as well as location of lead firms’ headquarters
indicate industrial

complex strategy of

development. (See Figure 1).

Figure 1. Smile Curve of High-Value
Activities in Global Value Chains.
Source: Gereffi & Fernandez-Stark, 2016

There are four types of economic
upgrading — process, product, functional,
and chain or inter-sectoral — that have been
identified (Gereffi & Fernandez-Stark, 2016).
Process upgrading transforms inputs into
output more efficiently by the development of
technology. Product upgrading produce a more
sophisticated product lines that have higher
value added. Functional upgrading occurs
when new functions in a chain is acquired or
previous functions are abandoned in order to
increase their overall skills for the chain. Inter-
sectoral upgrading occurs when knowledge in
a particular chain function is used to move into
different sectors.

Gereffi and Lee (2018) offer a

combination of GVC framework with cluster

theory to amplify the result economic upgrading
in certain industries. Industrial cluster is an area
that geographically link firms, suppliers, service
providers and related organizations in a similar
sector of industry (Porter, 2003). His example
for this concept is IT industries in Austin and
Silicon Valley, California. He also argues that
industrial cluster is a basic feature of regional
and national economies as it has a significant
influence on innovation, competitiveness
and economic performance. In the context of
GVC, governance of industrial clusters helps
to contribute to analysis on how cluster firms
operate horizontally within local institutional
context compared to vertical governance in
GVC framework (Gereffi & Lee, 2018). For this
purpose, knowledge production and transfer
for economic upgrading; and Corporate Social
Responsibility (CSR) activities for social
upgrading as well as environmental measures
tend to be easily highlighted.

In cluster context, three types of GVCs
— private, social, public governance have
been observed (Gereffi & Lee, 2018). Private
governance occurs when lead firms through
global buyer dictate on how and what products
to be made according to quality of private
standards regimes. Social and environmental
dimensions are addressed also in private
standards regime though economic efficiency
is on the driver seat by having decentralization
systems of productions. Public governance
relies on formal rules and regulations issued
by local, regional, and national governments.
This rules and regulations can support as well
as hamper economic upgrading strategies
of lead firms indirectly or directly. In social

governance, NGOs and labour unions play

12
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a prominent role by putting pressures in any
forms of activism (boycott, petitions, protests)
for the implementation of regulations of

workers’ rights and labour conditions. (See

Figure 2).

Figure 2. The Confluence of Actors on GVC
and Cluster Governance.
Source: Gereffi & Lee, 2018.

Defining economic, social and environmental
upgrading

No single definition is adequate for
defining economic, social, and environmental
upgrading in the framework of GVCs. The
main reason is that upgrading occurs in multi-
layered and complex process (Barrientos et
al., 2011). However, in general, economic
upgrading can be described as ‘firms, countries
or regions moving to higher value activities
in GVCs in order to increase the benefits (e.g.
security, profits, value-added, capabilities) from
participating in global production’ (Gereffi &
Fernandez-Stark, 2016). Another literature
suggests that the use of increase in export

value unit to explain economic upgrading of a

country (Bernhardt, 2014). Notwithstanding,
the increase in export value unit may also
indicate the cost of production is increased,
meaning that international competitiveness is
lower.

Determining social upgrading through
quantitative indicators is not sufficient even
though social upgrading might occur in relation
to economic upgrading. In their work, Porter
and Kramer (2011) argue that financial benefits
for addressing social concern will not be
sustainable in comparison to inclusive value
creation process. As better work for workers
are increased through the rise of wages,
enhancing working conditions, protections and
rights, there is a correlation that social concerns
are reduced. Such conditions will be likely to
occurs in certain conditions such as governance
structure of GVCs, power relation of union of
workers, local ownership, and government
policies (Bernhardt, 2014). Another conceptual
approach of social upgrading is defined
as ‘process of improving the rights and
entitlements of workers as social actors and
enhancing the quality of their employment’
(Barrientos et al., 2011).

Environmental upgrading is essential
and evident in GVCs of agribusiness products.
In order to maintain competitiveness in global
markets of agribusiness sector, government need
to ensure that producers meet environmental
standards in which firms can benefits from
reduction of production cost, entry into new
markets, and increase bargaining power in
the value chains (Humphrey & Memedovic,
2006) (De Marchi et al., 2012) (Gereffi &
Lee, 2018). Furthermore, novel strategies

could be promoted and distributed to actors
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along the chain to answer strict sustainability
standards in global market while endorsing for
more responsible business practices (Brandi,
2016). Such efforts are also in alignment with
Sustainable Development Goals (SDGs) 2030.

Embeddedness of
upgrading: Upgrading trajectories in GVCs

social and economic

and clusters framework

Social and environmental upgrading
expands the reach of CSR (Corporate Social
Responsibility) as well as tackles challenges
by triggering sustainable innovative strategies.
It often assumed that economic upgrading
that is related to gaining benefits limited to
business actors will produce better social and
environmental conditions. However, social
and environmental upgrading will be possible
and effective through non-corporate efforts
influenced and done by NGOs and governments
(Gereffi & Lee, 2018). This also implies that
social and environmental upgrading are not
necessarily in line with economic upgrading
(Barrientos et al., 2011).

Due to wvarious power relations
among chains, clusters approach is useful in
determining to which directions economic
upgrading will foster or prohibit social and
environmental concerns to be addressed.
To illustrate, CSR measures that is driven
by global buyers’ pressure only effective to
certain degree in their own supply chains
without affecting the clusters (Humphrey &
Memedovic, 2006) (Puppim de Olievera, 2008)
(Gereffi & Lee, 2018). Social upgrading also
tends to lag behind economic gains (Barrientos
et al., 2011). In the light of this concept,

Gereffi and Lee recognize six upgrading

trajectories — market, CSR, multi-stakeholder
initiatives, labour, cluster and governments —
that expanding the views offered by Pupim de
Olievera (2008) to accommodate and evaluate
upgrading in the framework of GVCs. These
trajectories focus on social upgrading. In my
view, environmental upgrading is applicable in
such concept as its natures are similar to those
of social upgrading.

The first three path of upgrading
trajectories are market, CSR, and multi-
stakeholder path. Market-driven path occurs
when market demand is high including both
social and environmental standards so that
firms seek to maintain their competitiveness
through product and process differentiation in
exchange for market incentives. CSR-driven
path is driven by ‘an act of compliance’ to
comply with social and environmental regimes,
avoiding brand and reputational damage for
lead firms while maintaining access to global
markets and suppliers for cluster firms. Multi-
stakeholder path calls for cooperation model
which include multiple stakeholders such
as national government, clusters institution,
(and) local firms combining capacity building
with compliance monitoring and sanctions to
address social and environmental concerns.

The other three upgrading paths are
labour-centred, cluster-driven, and public
governance. Labour-centred path emphasize
on the role of workers and labour unions
that are able to put pressure to firms like
global buyers so that they undergo upgrading
strategies. Cluster-driven path offers bottom-
up approach of upgrading where cluster
firms that are inserted in a global value chain
collectively conditions

improve working

14
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within the clusters. In public-governance path
state exercise its power to enforce the law and
regulations through various agency in different
levels of government under their jurisdictions
reaching beyond one or two clusters. Similar to
concept of GVC governance frameworks, these
six trajectories for social and environmental

upgrading can coexist and bound to one to few

trajectories. (See Figure 3).

Figure 3. Key Drivers, Mechanisms,
Major Actors of Social and Environmental
Upgrading.

Source: Gereffi & Lee, 2018

In this paper, these frameworks will
be applied to analyze how palm oil industry
in Indonesia response to the Industrial
Revolution 4.0. Palm oil sector is lucrative in
terms of the amount of money and the number
of workers and its contribution to Indonesian
GDP. It irrefutably generates social tensions
and environmental backlashes as well. Thus,
the role of digital revolution is critical to be
examined in relation to its application and
implication from all actors along the value
chains; and how it influences the governance
dynamics of palm oil.

Palm oil lead firms in Indonesia

consists of several homegrown companies
that list in Singaporean and Malaysian stock
Golden Agri-
the largest producer

For example,
(GAR),

of CPO in Indonesia, is Sinarmas Group

exchanges.

Resources

subsidiary listed on Singaporean stock
exchange (TuK, 2018). With others major
companies, their accumulated capital and
networks dictate the governance of palm oil
value chain. In this paper, such relationships
are examined through hierarchy and captive
governance while in the horizontal locus of
local actors (government, civil society and
non-government organization) are taken into
account.

In the literature of GVC economic
that

upgrading categories — process, product,

upgrading, many suggest four
functional and intersectoral — are carried out
sequentially, one after another (Kaplinsky
& Morris, 2015). In the light of this, this
paper attempts to map these four types of
upgrading adequately to a certain degree.
On the other hand, special emphasize is put
on the utilization of technology in process
and product upgrading. Therefore, it is
essential to draw Indonesia as global palm
oil producer that still lack in processing
capabilities and product variety due to lack

of strategic industrial policy.

Indonesian palm oil: an overview

In Palm oil as one of Indonesian top
export commodities delivers opportunities to
gain value-added that is going to contribute to
reduce the country’s trade deficit. According
to International Trade Centre (ITC), utilizing
data from UNCOMTRADE database in 2017,
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Indonesia is a leading export on palm oil (HS
1511) with 54.1% of share in world export.
In quantity, 22.8 million tons of Indonesian
palm oil are exported compared to 9,6
million tons of Malaysian palm oil as the
second top exporter (ITC, 2019). Plantation
sector in which palm oil is the major value
input contribute 3.47% of Indonesian GDP in
2017. Since the late 1990s, Indonesia began
to replace Malaysia’s position as the largest
exporter of palm oil (Cramb and McCharthy,
2016). Indonesia considers palm oil as a
driving force for economic performance
improvement in order to increase GDP
contribution, as well as other important
sectors such as employment, export gains,
and rural development.

Plantation ownership of palm oil in
Indonesia that is divided into three categories
with total 31 million hectares (Statistics
2017). First,

including multinational companies and its

Indonesia, private sectors
subsidiaries owns 57.70% palm oil estate in
the country. Second category is smallholders
whose ownership accounted for 39.90%.
The last category is plantation managed
by state companies which has the smallest
percentage, 5.40%. In fact, official data on
palm oil industry is unsynchronised and
thus different from one ministry to another
ministries or state agencies. However, data on
ownership schemes could resonate how power
asymmetrical is preserved in governance of
Indonesian palm oil.

Palm oil business model influence the
policy dynamics. The number of smallholders
and medium-scale plantations have been
Gnych,

growing significantly (Pacheco,

Dermawan, Komarudi & Okarda, 2017). In
Kalimantan, the majority of plantations are
industrial scale while in Sumatera smallholders
tend to dominate. According to van Noordwijk
et al. (2017), it depends on how the contract
agreements that are facilitated by government
or company, smallholders can then be
categorized as independent — outgrowers — if
they can transport fresh fruit bunches (FFBs)
to mills directly. In other cases, nucleus estate
- plasma schemes emerge with proportion that
is 80% owned by the company while 20%
of the land is reserved for smallholders. In
practice, most companies choose to manage
all of the plantation giving smallholders only
share of dividend which are often without
transparency.

The government of Indonesia issued
Government Order No.14 Year2015 on Master
Plan of National Industry Development
(RIPIN) that lists palm oil along with rubber,
seaweed, and pulp and paper on strategic
industries with high competitive advantages.
In the same document, the government also
acknowledges the development of palm oil
downstream industries is limited which is
shown by Crude Palm Oil (CPO) as main
export of palm oil products (Ministry of
Industry (MOI), 2015). Technically speaking,
CPO is neither end product of palm oil
industry nor intermediate product because
processing FFBs into CPO is still categorized
in upstream activity. Roughly 80% of palm
oil derivatives are used in food products from
ice cream to cooking oils (Tong, 2017). Other
uses of palm oil products include animal
feeds, paper, fertilizer and other non-edible

uses. (See Figure 4.)
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Stage Key sezment Serment description Product
Upstream + Input supply + Produce and distribute goods + Machinery/equipment
that planters use for the%r + Agrochemicals
production activities s Fertilizer
» 3eeds and planting
materials
» Plantation » Grow and harvest fresh fruit » FFEs
bunches (FFBEs)
« Milling & crushing | + Process FEBs into crude palmoil |,
(primary (CPO) and crude palm kernel oil | g;%[}
processing) (CPKO)
» Waste and « Convert biomass wastes and . Kerne
Residue residues into further uses . Ela!;i:nm} 1 Cake (FRC)
hManagement . Eg—PmﬂﬂﬂtS (e.g.
fibreboards)
| Midstream » Trading » Trade palm oil onwards on » Service
domestic and export markets
« Transport & + Coordinate transportation, »  Service
logistics storage and delivery of goods
+ Basic refining + Refine and fractonate crude + Main PPOs: refined,
(secondary products into a wide range of bleached, deodorized
processing) basic processed palm ofl (PFO) [RED] alm oil: RED oil; EED
and processed palm kernel oil olein; RED palm
(PPEO) products
. }.-IEJ'J] PPEOs: EED palm
kernel oil; EED palm
kernel nglu RED palm
kernel stearin
+ Palm fatty acid distillates
(PFAD) and palm kernel
fatty acid distillates (by-
products from refining)
Downstream [« Further refining » Further process PPO and PFED | » Edible oils
(secondary into intermediate or finished « Specialty fats
processing) products . '
+ Biofuel
+ Phytonutrients
+ Food & non-food . + Food products
manufacturing + Produce consumer goods using |, Pm‘snﬁal and household
palm oil derivatives as care products
functional ingredients or
processing ai

Figure 4. Simplified of Palm Oil

Global Value Chain.
Source: Tong, 2017
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Another factor to consider is oligopolistic
nature of palm oil global value chain in which
multinational corporations: Sime Darby, Felda,
Golden Agri Resources (GAR), Asian Agri,
Musim Mas, and Wilmar which listed on
Malaysian, Indonesian and Singaporean stock
exchanges control wupstream, intermediate
and downstream activities (Pacheco, et al.,
2017). These companies operate downstream
industries in importing countries in Europe,
China and the US. For example, Wilmar,
Musim Mas, GAR, IOI Corporation, and Kuala
Lumpur Kepong (KLK) are the world’s major
players controlling 87% of global trade in
palm oil in 2014 including buying from third-
party suppliers such as smallholders or other
grower companies in order to trade in various
intermediate or final products (Nesadurai,
2017). This can be seen from the fact that 10
largest Malaysian palm oil companies including
state-owned companies that own plantation
outside Malaysian territory have 86% of their
plantation estates in Indonesia (Tong, 2017). In
this regard, there is approximately 25-50% of
Malaysian interests present in Indonesian palm

oil industry (Varkkey, 2016).

Sectoral upgrading: the role of technology
The
let developing

advancement of technology

countries to experience
leapfrogging in which adoption of technology
allows developing countries to leap, bypassing
some stages, so that developing countries can
catch up with leading countries by acquijring,
mastering and adapting new products,
technologies or managerial structures (Lee
and Mathews, 2013). According to Indonesia

Industry 4.0 Readiness Index (INDI 4.0)

compiled by Ministry of Industry in 2019, from
328 companies surveyed, big scale industries
including food, electronics, constructions, and
textile scored on average 2.47 of maximum
4.0 on the scale. This index implies that some
major industries, notably food industry as it
is related with palm oil, are on the verge of
utilizing digital technology in their value chain.
Global value chain of palm oil shares similar
characteristics to those of commodities-based
value chain such as mining products, oils and
ore metals and minerals that some countries
export their raw products with low value added
to importing countries where downstream
activities are conducted. Taking into account
all these factors, palm oil industry experiences a
rise in efficiency and productivity with support
of technology relying more in services sectors
in the chain while dealing with structural
problems such as uncoordinated horizontal
policies (Arfani & Winanti, 2014) (Findlay &
Pangestu, 2016). Arfani and Winanti (2014)
have identified that Indonesian pam oil industry
have been undergoing process, product,
functional and intersectoral upgrading.

Golden Agri Resources (GAR) is one of
global players of palm oil and has the largest
plantation in Indonesia that illustrate how
upgrading trajectories are undertaken from lead
firms’ perspective. The company has 498,395
thousand hectares of palm oil plantations in
several provinces. Furthermore, GAR has a
high production capacity (46 mills extracting
13,3 million tons of CPO and Palm Kernel (PK)
per annum) and related facilities such vessels,
warehouses in several countries and extensive
trading networks (GAR, 2018). In regard to
their annual report, GAR has been conducting
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process and product upgrading by developing
seeds with high fruit yield and oil extraction
ratio to intensify their production. Their palm
oil yields per hectare from their plantations
increased from 5.7 tons per hectare in 2017
to 6.2 per hectare in 2018. In comparison,
smallholder’s plantation in average only
produce 3 to 4 tons per hectare.

Technology allows palm oil to be
used as component of biodiesel. Around 13
percent of palm oil output is used for biofuel
(Rival & Levang, 2014). For instance, Brazil
has a successful biofuel program to be used
domestically and export producing bioethanol
from sugar cane crops due to superior high
yields (Lee & Mathews, 2013). On the other
hand,

mandatory biodiesel program, Public Service

Indonesia has just commenced its

Obligation, to blend fossil fuel and palm oil
partly to response restrictions on global market
especially European Union (USDA, 2018). New
catalyst that is called Merah Putih, developed
by a research team from Bandung Institute of
Technology (ITB) producing better mixture
12.5 percent of refined, bleached, deodorised of
palm oil (RBDO) with fossil fuel (Ministry of
Research, Technology and Higher Education,
2019). This shows that Indonesian palm oil
has attained in certain degree functional and
intersectoral upgrading.

Indonesia  Oil  Palm  Plantation
Fund Management Agency (BPDPKS) is a
government body under Ministry of Finance
that collect fund — CPO Supporting Fund —
from palm oil and its derivatives products
exports tariffs and others fund from palm oil
companies. This agency has several functions

that some of them are promoting research and

development, conducting replanting to increase
productivity and educating public on palm oil
(BPDPKS, 2018). However, since its creation
in 2015, BPDPKS has been criticised for the
use of the fund to primarily support biodiesel
industry rather than prioritising replanting
program for smallholders (Kompas, 2019).
Thus, research and development of palm
oil industry is neglected, making the role of
government is weak incomparable those of
private companies in utilizing technology. In
contrast, Malaysian Palm Oil Broad (MPOB)
has been playing a central role in reporting,
regulating and monitoring as well as conducting
research on Malaysian palm oil industry that
involve a strong collaboration with private
firms (Tong, 2017).
Industrial

development policies

in Indonesia aim to create international
competitiveness in order to target all activities
in the chain or specific ones to benefit from
world’s economy (Tijaja & Faisal, 2014).
Since the downfall of New Order’s regime in
1998, a degree of power has been transferred
to city or regency government. This creates
palm oil governance that places city or regency
government in a strategic and influential level
(Gillespie, 2016). Still, Jakartais able to exercise
its power through Presidential Instruction No.
8 Year 2018 that halt new land acquisition for
palm oil plantations. The government instead
urge to focus on development of downstream
segments and related industries such as

oleochemical and biodiesel. Nonetheless,
global companies like GAR manages to expand
their plantations outside Indonesia by acquiring
lands in Africa.

industrial

Integrated complex are
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being built in order to increase efficiency and
capture more value-added in downstream
activities. This effort is apparent in order to
give incentives to companies that expand their
refining capacity. The new industrial integrated
industrial complexes are located in special
economic zones (KEK) which means tax
levies are imposed as tools to attract investors
(Ridhwan et al., 2015). KEK Sei Mangkei in
North Sumatera has an Innovation and Research
Centre of Palm oil. However, how significant of
KEK that is supported by a dedicated research
centre to the governance dynamics of palm oil

is open to question.

Social and environmental upgrading: power
asymmetry remains

Observing power asymmetry relies on
the fact that power is accumulated in a handful
of actors through capital and political network.
These constellations of power network are
featured in GVC governance. Kaplinsky
and Morris (2015) argue that an increasing
concentration of buyers might lead to
asymmetrical power relation between suppliers.
In other words, governance structure of a value
chain is dominated by lead firms (Gereffi and
Fernandez-Stark, 2016). In the case of palm oil
value chain, emerging issues of sustainability
regarding social and environmental issue have
become the arena of struggles in the realm of
certain institutional contexts.

Environmental issues arise in palm oil
industry that begin from land clearing for new
or expansion of plantation of various scale. A
large scale of land clearing occurs when palm
oil plantation estates are being built in forest

areas so that ecosystem and biodiversity as well

as water quality are damaged (Pacheco et al.,
2017). Moreover, environmental impacts will
be heavily influenced by land use prior to land
use change into palm oil plantations (Gunarso,
Hartoyo, Agus & Kileen, 2013). Such issues
have attracted concerns from the European
Union (EU), the third largest major importer
of Indonesian palm oil, that categorized
Indonesian palm oil as ‘unsustainable high
risk’ due to framework set by the EU, Indirect
Land Use Change (ILUC) (EU, 2019).

A significant point to note is that
European Union (EU) has a leading role
in producing a set of rules, Directive (EU)
2018/2001 supported by Delegated Regulation
No. C (2019) 2055 Final High and Low ILUC
Risk Criteria on biofuels that plan to rule out
palm oil as biofuel component by 2030 (EU,
2019). In response, Indonesian government
plan to retaliate and bring the case to WTO
Dispute Settlement, claiming EU imposing
trade restrictions on palm oil. However, in my
view, this issue is deeply politicized by both
parties to only trade issue, overshadowing core
environmental and social issues.

Palm oil expansion is accused as the
culprit of deforestation in Indonesia. A study
from Vijay, Pimm, Jenkins and Smith (2016)
found that from 2008 to 2015, 54% of Indonesia
forest had been converted into palm oil estates.
Although, in general, there are some drivers
of deforestation such as logging, grazing or
other crops, palm oil expansion accounted by
59% of deforested areas between 1990 and
2008 (Cuypers et al., 2013). Forest loss that
is done by burning or other methods in palm
oil concessions is apparent in Kalimantan

compared to Sumatera as many large scales
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land clearing in the former while the latter
has more mature plantations (Carlson et al.,
2012) (Curtis et al., 2018). Furthermore, haze
problems emerge as transnational concerns
that reached a peak in 2015 with 2,6 million
hectares were burnt, a third of which were in
peatlands (Pacheco et al., 2017).

However, there is a lack of studies that
observe systematically the relation between
biodiversity loss and species richness with
palm oil expansion. Savilaakso et al., (2014)
found that from 1,201 articles on the theme of
the effect of palm oil and biodiversity loss, only
25 articles conducted in rigorous methods. This
finding, however, does not rule out the fact that
there is a correlation of deforestation driven by
any causes, particularly palm oil expansion,
with  species and biodiversity.
Similarly, World Wild Fund for Nature (WWF)
has highlighted that Orangutan natural habitat,
in Kalimantan and some Sumatra forests, are
severely damaged (WWF, 2019).

By far,

richness

power asymmetry begins
to materialized evidently in alleged social
concerns. Social issues have been prevalent
in the process of land acquisitions. These
agrarian conflicts occur as investment from
lead firms are encountered with rejection
of land use change in customary lands, and
sacred sites such as burial sites (Levang, Riva
& Orth., 2016). Land entitlements are often
unclear so that conflicts between companies
and customary landholders who consider land
grabbing are done unfairly usually without free
prior and informed consent (FPIC) manner
leaving traditional landowners vulnerable to be
exploited. (Obidzinki, Andriani, Komarudin
& Adrianto, 2012) (Li, 2015). For conflicts

that are undergoing judicial process, it is the
companies supported with political patronage
networks, bribery and other resources that often
win the cases. This is worsened by insufficient
legal framework (Pichler, 2015). To such an
extent, the role of government is insignificant
in solving this issue.

The repercussions of social tensions
of plantation workers is pervasive as diverse
business models and a lack of systematic
studies on this topic. Employment issues
include “limited access to plantations jobs,
unemployment among former landholders,
payment of wages below provincial minimum,
and the prevalence of casual, subcontracted,
temporary workers” (Li, 2015, p. 5). In general,
permanent workers obtain better income than
casual workers who paid daily (Pacheco et al.,
2017). Plasma farmers also receive regular
monthly compared to independent farmers
due to low yields (Zen, Barlow, Gondowarsito
& McCarthy, 2016). Indonesian government
claims that 16.2 million people make a living
from palm oil plantation with 4.2 million direct
labours and the rest 12 million considered as
indirect workers.

Institutional contexts of global value
chain governance of palm oil are characterized
by sustainability The
Roundtable on Sustainable Palm Oil (RSPO),

a private sustainability regime, has been

standard regimes.

emanating to be the forefront addressing
social and environmental concerns without
governmentregulations (Pye, 2015) (Nesadurai,
2017). Brandi (2016) notes that RSPO only as
a mean of solving dilemma between economic
interests and social and environmental issues

in which also create another dilemma in the
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process of implementation.

As a ‘ticket’ to global market, RSPO
is costly so that only big companies and its
subsidiaries can meet RSPO auditing process.
Smallholders that are considered as suppliers
in which they supply FFBs to lead firm supply
chain like Sinarmas, they participate in weak
manner because of captive selling structure.
This means rather than processing FFBs
into CPO, they tend to sell FFBs directly to
companies’ mills. Due to captive and hierarchy
governance of value chain, smallholders
have limited economic benefits in regard to
improving quality of FFBs because they have
only implemented RSPO criteria imposed by
RSPO mills they sell to (Brandi, 2016). Some
mills, however, offer better pricing schemes
for smallholders with RSPO certification while
some other mixed their input with those have
been standardised to non-standardised due
to remote area of plantations and processing
facilities (Nesadurai, 2017).

SimilartoRSPO, Indonesian Sustainable
Palm Oil (ISPO) is an official respond from the
Government of Indonesia to redress emerging
issues in palm oil. However, ISPO success is
derailed as several aspects of ISPO such as
legal land entitlements are in conflict with legal
status of forest area and costly auditing process,
hampering the certification process particularly
for independent smallholders (Bisnis, 2019).
Moreover, according to Zen et al., (2016), the
Government of Indonesia has only been doing
‘micro-interventions’  consisting  provision
of infrastructure and services, and targeted
programs such as improvement of individual
smallholdings which mostly ineffective owing

to decentralized political control.

Fostering sustainable growth through GVC 4.0

The utilization of technology is essential
to address lingering structural problems that is
data synchronisation. Corruption Eradication
Commission (KPK) in 2016 has identified
three core structural problems — ineffective
export cost structure and poor tax management
— in palm oil industry one of which is land
concessions management and accountability of
business entity (KPK, 2016). Using an overlay
digital map, KPK found that land concessions
given to palm oil companies or smallholders
are overlapping with land concessions for
other purposes such as protected forest areas,
national parks, conservation areas, mining,
and peatlands. As a result, more integrated
maps that is generated through Geographical
Information System (GIS), are important in
order to manage and monitor land concessions
for palm oil plantations. For that reason,
recently, the government of Indonesia plan to
launch Satu Peta Sawit Nasional (An Integrated
Map of Land Concessions) by the end of this
year (Katadata, 2019).

Landscape management is another
concept to approach sustainable palm oil that
can be considered as multi-stakeholders driven
path. This concept is offered by Aidenvironment,
a project under The Sustainable Trade Initiative
(IDH) and The Netherlands Oils and Fats Industry
(MVO) (ESPO, 2019). Desk research, the
collection of satellite images and drone footages
for geographical and agricultural information
and continuous monitoring are conducted in
collaboration with palm oil companies, local
governments, NGOs and villages in landscape
level. A spatial planning that is aimed to protect

natural resources or wildlife as well as for
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villagers to obtain economic benefits while
waiting for palm oil to bear fruits in five years
is designed. However, challenges remain in the
area of policymaking concerning to government
institutions sectoral discrete.

Major social, environmental and
economic upgrading trajectory in palm oil
industry is market-driven path. Market-driven
path also accommodates consumers growing
demand of sustainable products such as the
case of fresh produces in European market
by specifying how products should be grown,
harvested, and transported (Humphrey &
Memedovic, 2006). A case point is that when
Modified Organism (GMO)

imported from the US to European market

Genetically

in which European public were sceptical and
ultimately gave special labels to GMO products
(Pollack & Shafter, 2009).

Traceability leads to transparency by
putting global pressure to companies to adhere
to sustainable practices through campaigns
or investigative reports. In order to urge the
companies to consistently ensure traceability
of their chain, strict monitoring from related
stakeholders and constant pressure from
NGO might be the key. Technically speaking,
traceability of the palm oil value chain is
possible because public can trace palm oil
supply chain to mills with 24 — 48 hours driving
distance since FFBs only stay fresh for one
or two days (ESPO, 2019). This also means
that horizontal governance through locally
CSR-driven upgrading should be encouraged
to monitor and supervise the implementation
because relying on RSPO regime only might
lead to ‘greenwash’ practice of those companies

for protecting brand image (Pye, 2016).

From firms® perspective, Certified
Sustainable Palm Oil (CSPO) are not always
sold in the market due to more expensive than
non-CSPO and low demand for CSPO products
in major consumers such as India and China
(The Japan Times, 2019). Therefore, providing
that various modes of production especially
in regards to smallholders’ FFBs inputs and
geographically dispersed, challenges remain to
implement consolidated model of traceability
(Jelsma et al., 2017). This paper argues that
while technical schemes might be an issue to
solve in the future, it is the political will of every
level of governments that could be a promising
start to foster sustainability of palm oil industry.

On the other hand, weak upgrading
trajectory is public-governance path partly
due to uncoordinated policies and poor law
enforcement. To illustrate, in Malaysia, Federal
Land Development (FELDA)

promoted its poorer citizens interests while

successfully

growing international competitiveness and
growth in the sector (Zen, et al., 2016). In
comparison, Zen, et al (2016) notes that
Indonesia has different political and technical
context, decentralized system, extensive and
agroclimatic difference across islands while
Malaysia has more centralized and powerful
political system. In this case, Bupati (Regent)
has aleading role who decide and influence palm
oil governance in their territories as to whether
enough budgeting, capable civil services and
sound poverty alleviation programs are in place
in order to secure the interests of smallholders
(Gillespie, 2016). As a result, in many areas,
the role of government is mostly absent.

In the wake of digital technology,

governments at national and local levels
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launch e-Government initiatives in order
to increase efficiency and productivity. At
national level, Presidential Staff Office (KSP)
has two e-Government related projects which
are Satu Data (One Data) and Satu Peta (One
Map). Provincial and city or regency level
adopt similar approach with some adjustments
according to their needs. Unfortunately, there
is a lack of studies to thoroughly evaluate and
measure its effectiveness. In fact, this could
potentially create a paradox if bureaucracy
is not reformed (Lee, 2011). Drawing from
e-Government concept and practices in Korea,
Lee (2011) emphasises that formulation and
implementation of e-Government aim to
connectindustrial development, foster business-
friendly environment while contributing to
economic development. To this end, Bupati
(Regent) leadership is necessary for creating
and monitoring pro-poor programs for farmers
or smallholders as it is evident in Siak district,
Riau (Zen et al., 2016).

Cluster and labour-centred trajectory
for economic, social and environmental
strategy 1s often undermined. This concept
emphasises on collective actions of clusters
actors that is built by trust and mutual dependent
between them (Gereffi & Lee, 2018). Plessis
and Rautenbach (2009) argued that cultural
aspects are as significant as other aspects such
as environmental, economic, and social in
the framework of sustainable development.
To exemplify, expansion of palm oil estate
in Kalimantan often generates conflicts with
customary landholders, Dayak Tribe as legal
framework is ineffective in recognising such
rights or rejection of land conversion into palm

oil (Levang et al., 2016). A success in obtaining

these rights and securing customary lands to
be preserved and managed by local villagers
will lead to collaborative actions toward
sustainability (Dewi, 2013). Local communities
can also depend on their customary forests for
making a living from its products as alternative
incomes than palm oil. However, it is important
to note that firms do not exercise its power to
make local communities surrender their lands.
Instead, firms offer them choices as to whether
they want to sell or manage palm oil plantation
on their own.

Another collaborative actions from
cluster actors can be seen from a story of

a village cooperative (KUD) Tani Subur in

Kotawaringin Barat, Central Kalimantan.
Setiyana, the head of Tani Subur, has
successfully transformed Tani Subur into

sustainable cooperative in terms of economic,
social, and environmental aspect despite only
a few farmers joined the cooperative in the
beginning. It generates billions of rupiah from
its palm oil business, agritourism and cows that
feed on palm oil waste (Borneonews, 2019).
Tani Subur also facilitate its member by giving
training and credits for certification process.
Moreover, it also has attracted some of best
local students who study in major cities to come
back to contribute and play crucial role in the
development of their local communities. Thus,
cluster-driven path is evidently and likely to
more successful as it is a bottom-up approach
compared to adhering to only RSPO as social
and environmental upgrading trajectory.

The Industrial Revolution 4.0 is a
driving force for creating GVC 4.0. It offers
traceability and transparency as the cost of

communication is reduced and administrative
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works are digitized. In palm oil sector, as it has
been discussed, demonstrate how all actors in
the value chain amplify their roles thus gaining
more influence to governance dynamics.
Although, the implication so far is limited to
be assessed in case by case basis. This is due
to numerous business model and governance in
palm oil sector. Nevertheless, with the support
of technology, social and environmental issues
in the industry can be redress one by one for

fostering sustainable growth in the near future.

Conclusion
This

economic, social, and environmental upgrading

paper has demonstrated that
trajectories occur in every trajectory of GVCs
and cluster framework of palm oil industry
in Indonesia. Some upgrading trajectory are
dominant such as market-driven and multi-
stakeholders path while CSR-driven, cluster-
driven, labour-centred, and public-governance
path are weak due to various factors. For firms,
financial incentives are the main driver for their
upgrading purposes while policymakers find it
hard to consolidate powers due to decentralized
political systems and discrete sectoral block
within government agencies. It is worth-
noting that some Bupati (Regent) have taken
advantages of the status quo by generating pro-
poor programs with capable civil services and
strict monitoring.

The vanguard of digital technology
foster traceability and transparency along
with its industrial usages that is increasing
productivity and efficiency in process and
product upgrading, in the palm oil value
chain. This can then be categorized that global

consumers in vertical governance of value chain

gaining leverage to put pressure to global lead
firms that is evident from the case of European
market even though political dimension of this
issue is apparent. From horizontal governance,
both central and local government in Indonesia
have launched several e-Government initiatives
inpalm oil sector. Technology role is also critical
in upstream stage of governance related to land
concessions in order to avoid agrarian conflicts
in the future. However, further researches have
to scrutinize how these initiatives support the
principal bureaucracy reform agenda if power
asymmetry is still apparent.

Technological wave in the Industrial
Revolution 4.0 is essential to foster sustainable
palm oil. All actors including firms, workers
and communities as well as governments along
the chain can reap the benefits by solving the
constraints namely political, technical, and
structural dimensions with their roles (Bair,
2005). Despite of new potentials from the
role of technology has to offer, the challenges
remain when unsustainable practices, power
imbalance and existing business value creation
persists. Therefore, social and environmental
dimensions are not supposed to be a glossy
finish in business particularly in agribusiness
sector but it has to be its core practice
principally in inclusive efforts to provide global
market access for SMEs and small independent
farmers (Humphrey & Memedovic, 2006).
In the light of this, a strong linkage between
actors suggests that the Industrial Revolution
4.0 is relevant and essential to enhance synergy
to cater for economic, social and environmental
dimensions in order to harness the potential of

sustainable development.
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