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ABSTRACT 

This paper performs a bibliometric an⁠alysis to⁠ delineate the scientific landscape of palm oil supply chain and 

traceability research from 2000 to 2025 utilizing data fro ⁠m Scopus. VOSviewer and Biblioshiny were utilized 

for co-occurrence, co-authorship, and co-citation a⁠nalysis to discern publication trends, theme clusters, a ⁠nd 

international coll⁠aborations. The findings indicate that resea ⁠rch has progressed from focusing on production 

efficiency and biomass optimization to emphasizing sustainable governance, certification, and digital 

traceability systems. Malaysia an⁠d Indonesia are the pr ⁠imary suppliers, bolstered by robust partnerships with 

Europe and Australia. This study enh⁠ance⁠s comprehension of how interdisciplinary col ⁠laboration an ⁠d 

technology innovation propel sustainabili⁠ty changes ⁠ in global palm oil supply chains. 

Keywords: Palm Oil, Supply Chain, Traceability, Sustainability, Bibliometric Analysis, EUDR, RSPO, ISPO. 

1. INTRODUCTION

Palm oil is fundamental to global food, cosmetics, and biofuel value chains, with Indonesia 

and Malaysia c⁠ollectively accounting for the major ⁠ity of worldwide production.  Recent industry 

reports indicate that in the ⁠ mar⁠keting year⁠ 2024/25, Indonesia constitutes around 58% of worldwide 

palm oil production, highlighting the influence of Southeast Asia's supply-chain performance on 

global availability and pricing.  With the diversification of⁠ quantities and downs⁠tr ⁠eam applica ⁠tions, 

supply chains⁠ have evolved into mult ⁠ilayered s ⁠tructures e ⁠n⁠compassing smallholders, mills, 

refineries, merchants, and consumer-goods manu ⁠facturers, thereby increasing the importance 

of transparency, risk management, and market access. ⁠  These dynamics elucidate why traceability—

connecting eac ⁠h batch to a verified source—has trans⁠itioned from a mere "nice-to-have" to a market 

need [1].  

The policy environment has become more stringent accord ⁠ingly.  The EU Deforestation-free 

Products Regula ⁠tion (EUDR) mandates t⁠hat commodities, suc⁠h as palm oil, entering the EU marke⁠t 

must be verifiably deforestation-free and produced in compli⁠ance with local legislation, support⁠ed 

by ge⁠olocation data a⁠t the plot level [2].⁠  Guidance issued by EU authori⁠ties and industry coali⁠tions 

in 2024–2025 underscores traceabili⁠ty, due diligence, a⁠nd risk classification, while acknowledging 

progressive implement⁠ation and developing compliance assistance.  Concurrent discussions in 

producer nations and industry organizat ⁠ions illustrate both the aspirati⁠ons and the ⁠ pra ⁠ctical 

difficulties⁠ of⁠ the⁠se reg⁠ulations [3].  

Standards for producer countries are also evolving.  Indonesia's⁠ Sustainable Palm Oil polic

y (ISPO) is b⁠eing revised to enhance transparency and supply chain comprehensiveness, while 

stakehold ⁠ers discuss deadlines for the complete integration of smallholders and downstream 

participants.  The Roundt⁠able on Sustainable Palm Oil (RSPO) is concurrently upgrading its 

standard⁠s (2022–2024) to improve auditabilit⁠y and market relevance, while also repor ⁠ting on the 

uptake and outcomes of certified supply chains (RSPO Impact Report, 2024).   Collectively, these 

governance tool ⁠s drive the sector towards enhanced, comprehensive traceability. 
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The adoption of technology has expedited to fulfill these requirements.  Ana⁠lyses of agri-foo

d supply chains indicate the swift adoption o⁠f digital traceability technologies—such as IoT sensing, 

geog ⁠raphic verification, and distribu ⁠ted ledgers—to document provenance, automate compliance, 

and facilitate due diligence [4].  In the palm oil sector, blockchain initiative⁠s and theoretical 

frameworks have been suggested to document transactions from sm⁠allholders to mills and refiner

ies, synchronize data granu⁠larity with EUDR geolocation mandates, and mitigate information a

symmetries among purchasers, auditors, and regulators [5].  Despite varying deployment maturity, 

the literature i⁠ndi⁠cates quantifiable improvem ⁠ents in data inte⁠grity and audit prepared⁠ness when 

di⁠gital traceabil⁠ity is incorporated into governance frameworks. 

Notwi⁠thstan⁠ding advancemen⁠ts, environmental and social ris ⁠k indicators continue to be ⁠ 

examined, underscoring the importance of traceability.  Indepe⁠nden⁠t platforms indicate that⁠, follo⁠wi

ng years of decline, de⁠forestation linked to Indonesian palm oil increased in 2022–2023, despite long-

term trends showing improvement compared⁠ t⁠o the 2010s; other evaluations highlight con ⁠centrated ⁠ 

concern ⁠s in forest-rich areas [6].  The inconsistent signals—long-ter⁠m declines and sporadic increases 

in certain places a⁠nd years—⁠highlight the necessity for customers and regulators to demand 

verifiable, geographically explicit supply⁠-chain information to distinguish compliant output from 

areas of residual risk. 

Despite the rapid expansion of research on palm oil s⁠upply chains and traceability, it contin

ues to be conceptually disj ⁠ointed across operations management, infor ⁠mation 

systems, envir⁠onmental governance, and development studies.  Research highlights reg⁠ulatory co

mpliance (e.g., EUDR and ISPO), certification (RSPO), digital in ⁠frastru⁠ctures (blockchain, geolocati

on), and i⁠mpact evidence ⁠ (deforestation and livelihoods); however, an integrated framework 

illustrating the interconnections among these elements is absent—specifically regarding publication 

collaborations, predominant methodologies and technologies⁠, thematic evol⁠utio⁠n over time, and⁠ 

existing geographic and topical deficiencies [7].  A bibliometric methodology can facilitate the 

synthesis of these variables and inform future research ag ⁠endas.  This study performs an extensive 

bi⁠bliometric analysis of palm oil supply chain and traceabi⁠lity⁠ research to (i) delineate the field's 

temporal development; (ii) identify promin⁠ent authors, institutions, countries, a⁠nd collaboration 

networks; (iii) elucidate prevailing and emerging themes (e.g., regulatory compliance, certification, 

digital traceability, smal⁠lholder inclus⁠ion, due-diligence analytics); (iv) characterize meth⁠odologica⁠l 

trends and data infras⁠t⁠ructures (ranging from geolocation and remote sensing to blockchai⁠n-based 

ledgers); and (v) highlight knowledge deficiencies and prospective research avenues in accordance 

with rapidly evolving governance (EUDR, ISPO) and standard-se⁠tting (RSPO) fram⁠eworks. 

 

2. METHODS  

This study u⁠t⁠ilizes a bibliometric res⁠earch design to thorough ⁠ly delineate and examine the 

intellectual framework, theme progression, and collaborative networks of publications concerning 

the palm oil supply chain and traceab⁠ility.  Bibliometric analysis provides a quantitative method for 

comprehending scientific advancement in a discipline by evaluating publication t ⁠rends, co- ⁠autho

rship, co-cit⁠ation, and keyword co-occurrence correlations [8].  This technique⁠ provides a 

comp⁠rehensive review o⁠f the evolu⁠tion of scholarly focus on palm oil supply chains, especially 

regarding sustainability, digit⁠alization, and regulatory compliance.  The⁠ research adheres to the 

Pref ⁠erred Repor⁠ting Items for Systematic Rev ⁠iews and Meta-Analyses (PRISMA) flow as a 

preliminary⁠ screening methodology to guarantee data accuracy and relevance prior to bibliometric 

a⁠nalysis [9] 
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 The data were o⁠btained from the Scopus databa ⁠se, renowned for its extensive coverage and 

uniform bibliographic metadata. ⁠ Utilize search strings that integrate Boolean operators and keywo

rds including “palm oil,” “supply chain,” “traceability,”⁠ “blockchain,” “sus ⁠tainability⁠ certification,” 

and “EUDR.”  To guarantee dat ⁠a quality and relevance,⁠ only peer-reviewed journal articles, con

ference papers, and reviews published fro⁠m⁠ 2000 to 202 ⁠5 were incorpora⁠ted.  The filtering method 

eliminated non-English documents, editorials, and duplicates. The final data ⁠set was exported in RIS 

and CSV formats, encompassing fi ⁠elds for author, title, abstrac⁠t, keywords, af⁠filiation, and citations.  

T ⁠his dataset underpins descriptive bibliometric indicators, in⁠cluding an⁠nual pu⁠blication⁠ trends by 

year, nation, and journal source, w⁠ith citation performance metri⁠cs such as total citations, h- ⁠in⁠dex, 

and average citations p⁠e ⁠r do⁠cument. 

 The study employe⁠d VOSviewer (version 1.6.20) and Biblioshin⁠y (R-Studio) for co-

authorship, co-citation, and keyword co-occurrence analysis in analytical processing.  VOSviewer 

was utilized to create vis⁠ual represe⁠ntations of the research landscape, d⁠elineating theme c⁠lusters a

nd intellectual connections among authors and ⁠ organizations  [10]  Keyword⁠ co-occurrence analysis 

w ⁠as employed to identify prevailing research themes and nascent subjects, including digital tra ⁠ceabi

lity, blockchain applications, smallholder inclusion, and sustainable certification systems.  

Biblioshiny facilitated longitudinal trend⁠ analysis and t⁠opic evolution mapping to demonstrate t

he temporal shift in research focus from cer⁠tification and sustainability issues to digital 

governance and regulatory compliance.  The amalga⁠mation of these instruments guara⁠nteed statistic

al precision and visual clarity, enabling a thorough comprehension of the knowledge d⁠omain⁠ related 

to palm oil supply⁠ chain traceability. 

 

3. RESULTS AND DISCUSSION  

3.1 Network Visualization 

 
Figure 1. Network Visualization 

Source: Data Analysis Result, 2025 

 

The VOSviewer map ⁠ displays a co⁠mplex and interconnected intellectual framework in palm-

oil research, consisting of many color-coded clusters that collectively represen⁠t the themati ⁠c diversity 

of t⁠he disciplin⁠e.  The network indicates that "palm oil" and "supply chains" are the mo⁠st central 
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nodes, r⁠eflecting their high frequency and co-occurrence with other keyword⁠s.  The thickness and 

density of connecting lines indicate robust multidisciplinary connections among environmental s

cience, industrial engi⁠neering, and sustainability studies.  The visualization illustrates that research 

on palm o⁠il is i⁠nterlinked with wider discussions on climate change, trade, and agricultural ⁠ 

management, affirming that sup⁠ply-chain tracea ⁠bility has devel⁠oped into a complex,⁠ multi-stakehol

der research ecosystem. 

The red cluster encompasses ⁠ terms such “life⁠-cycle assessment,” “greenhouse gases,” “en

vironmental impact,” “biofuels,” and “climat⁠e change.”  This cluster encomp⁠asses research 

examining the environmental externalities associated with palm oil extraction.  Researchers in 

this field employ life-⁠cycle and carbon-footprint approaches to evaluate greenhouse g⁠as emissions, 

la⁠nd-use a⁠lterations, and biodiversity decl⁠ine. The significant correlation between "biof ⁠uels" and "car

bon di⁠oxide" underscores the focus on p⁠alm⁠-oil-based biodi⁠esel as a sustainable energy source and 

a contri⁠b ⁠utor to emissions accounting difficulties.  The red cluster embodies the environmental 

sustainability narr⁠ative that supports global policy instruments like the EU Deforestation Regulation 

(EUDR) and numerous carbon credit programs. 

The green cl⁠us⁠ter associates keywo⁠rds such as “biomass,” “crude palm oil,” “profitability,” 

“optimizat⁠ion,” ⁠ and “biomass supply chain.”  It signifies research domains based on⁠ industrial effic

iency and circular economy ideas.  Research focuses on optimizing logistics, managing costs, and 

converting palm oil by-products, such as empty fruit bunches, into biomass energy.  The network 

density in this area demonstrates dynamic intersections between supply chain management and rene

wable energy ec⁠onomics.  This cluster associates “inve ⁠stments,” “oil industry,” and “profitability” 

with “biomass,” illustrating a pragmatic appr⁠oach in which traceability is perceived not merely as 

compliance but as a strategy for value creation through cost reduction and sustainability-driven 

competitiv⁠eness. 

The blue c⁠luster include⁠s terms like “deforestation,” “smallholder,” “certification⁠,” “

sta⁠keholder,” “sustainabilit⁠y,” and “agricultu⁠re.”  It denotes the social-governance aspect of palm 

oil supply networks.  This resea ⁠rch stream concentrates on pol ⁠icy frameworks, the inclusion of 

smallholders, and certification methods such as RSPO and ISPO.  The robust connection between 

"s⁠ustainability" and "c⁠ertification" suggests tha ⁠t tracea ⁠bility is frequently implemented via standards 

that guarantee legal compli ⁠a⁠nce, ethical sourcing, and the safeguarding of livelihoods.  The term 

"smallholder" e⁠mphasizes ⁠ persistent difficulties in inc⁠luding small farmers into traceable supply 

chains, under⁠scoring issu ⁠es o⁠f equity and capacity-building⁠ that are import⁠ant to discussions on 

sustainable development. 

The three clusters co⁠llectively represent a tripartite research paradigm: environmental a

ccountabili ⁠ty (⁠red), ind⁠ustrial optimizati⁠on (green), an⁠d social sustainability (blue).  The physical 

closeness⁠ of nodes like “pa⁠lm oil,” “⁠supply chains,” and “sustainability” indicates increas⁠i⁠ng endea

vors to harmonize⁠ economic and ecological objectives via digital traceability system ⁠s, 

remote-sensing validation, and transparent certificatio⁠n.  The network's high density indicates a 

progressively unified academic discourse where digital technologies⁠, legislative directives, and 

market forces inte⁠rsect.  Future study will likely in⁠vestigate data-driven traceability frameworks, su

ch as blockchain, geospatial⁠ analytics, an⁠d AI-enabled monitoring, to verify co ⁠mpli⁠ance, bolster 

stakeholder trust, and promote global sustainability in the palm oil business. 
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3.2 Overlay Visualization 

 
Figure 2. Overlay Visualization 
Source: Data Analysis Result, 2025 

 

The overlay graphic il⁠lustrates the temporal dynamics of research in the palm oil supply 

chain, wi⁠th node colors indicating⁠ the average publication year—ranging from purpl⁠e (older 

years, 2018) t⁠o yellow (recent years, 2021).  Central concepts suc⁠h as “palm oil,”⁠ “supply chain,” 

“crude palm oil,” and “biomass” are represented in cooler hues, signifying that preliminary⁠ research 

on pr ⁠oduction ef⁠ficiency, biomass utilization, and ⁠ i⁠ndustrial logistics predominated the i⁠nitial phase 

of ⁠ scholarship.  The re⁠search concentrated on economic optimization, cost efficiency, and bio ⁠mass 

conversion tec ⁠hnologies, rep⁠rese ⁠nti ⁠ng the preliminary stage of supply chain analysis grounded in 

operational and indust ⁠rial engineering viewpoints.  The⁠ robust connections among “prof⁠itability,” 

“optimization,” and “biomass supply chain”⁠ indicate that the discipline initially prioritized value-

chain enha ⁠ncement and energy diversification prior to the rise of⁠ sustainability and governance 

iss⁠ues. 

The transition from blue-green to yellow hues si⁠gnifies a progressive evolution in study 

focus pos ⁠t-2019 towards environmental sustainability, deforest ⁠ation, and the involvement of 

smallholders.  Terms such as “sustainability,” “deforestat⁠ion,” “certification,” “stakeholde ⁠r,” and 

“smallholder” have arisen as c⁠ontempora⁠ry topics, indicated by lighter colors of yellow, r⁠eflecting 

h⁠eightened academic focus in recent years.  T⁠his trend aligns with worldwide regulatory changes, 

like the EU Deforestation-free Regulat⁠ion (EUDR) and the enhancement of RSPO and ISPO 

certification systems, which mandate traceability, transpar ⁠ency, and governance resp ⁠onsibility 

throughout supply chains.  The increasing ass ⁠ociation between “sust ⁠ainability” and “certification” 

demonstrates how research ⁠ers are progressively connecting technological supply-chain efficien⁠cy 

with social and ecological acco⁠untability, transcending basic production measurements to include 

ethical sourcing and environmental performance. 

The network's color gradient signifies an ongoing integration of digital traceability 

technology with su⁠stainable governance frameworks.  Initia⁠l studies focused on "bioma ⁠ss" and 

"optimization," whereas the recen ⁠t yellow nodes—such as "deforestation," "stakeholder," and 

"certification"—indicate that contemporary research i ⁠nvestigates data-driven transp ⁠arency, 
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encompassing blockchai ⁠n a ⁠pplications, geospatial monitoring, and smal⁠lholder traceability systems⁠.  

T ⁠he elevated density and interconnectivity among terms suggest a developing study domain that 

integrates technology advancements with policy-oriented traceability to synchronize palm oil suppl

y chains with in⁠ternational sustainability obligations.  Thus, the overlay graphic i⁠llustrates an intelle

ctual shift from production-focused⁠ inve⁠stigation to a multi-faceted sustainability framework—

⁠harmonizi⁠ng productivity, environmental integrity, and s ⁠ocial inclusion within the global palm oil 

ecosystem. 

 

3.3 Citation Analysis 

Comprehending the m⁠ost significant works⁠ w⁠ithin a research field offers ⁠ cru⁠cial insight into 

its philosophical underpinnings and thematic emphases. Citation analysis identifies ex⁠tensively 

referenced papers that have influenced acade⁠mic discourse on palm oil supply chains, sustainable 

governance, and deforestation accountability. The table be⁠low enumerates the ten most c⁠ited publi

cations from the Scopus dataset, encompassing a blend of c⁠oncept⁠ual, empirical, and policy-oriented 

con⁠tributions that collectively delineate the pro⁠gression of palm oil research from envi⁠ronmental 

impact assessment to supply chain trans⁠parency and certification frameworks. 

 

Table 1. Top Cited Research 

Citations Authors and year Title 

457 Wolf, J. 

The Relationship Between Sustainable Supply Chain 

Management, Stakeholder Pressure and Corporate 

Sustainability Performance 

351 

Gardner, T.A., Benzie, M., 

Börner, J., ... West, C., 

Wolvekamp, P. 

Transparency and sustainability in global commodity 

supply chains 

293 

Song, X.-P., Hansen, M.C., 

Potapov, P., ... Turubanova, S., 

Tyukavina, A. 

Massive soybean expansion in South America since 

2000 and implications for conservation 

250 

Austin, K.G., Mosnier, A., 

Pirker, J., ... Fritz, S., Kasibhatla, 

P.S. 

Shifting patterns of oil palm driven deforestation in 

Indonesia and implications for zero-deforestation 

commitments 

250 
Henders, S., Persson, U.M., 

Kastner, T. 

Trading forests: Land-use change and carbon 

emissions embodied in production and exports of 

forest-risk commodities 

239 
Murphy, D.J., Goggin, K., 

Paterson, R.R.M. 

Oil palm in the 2020s and beyond: challenges and 

solutions 

210 

Kushairi, A., Loh, S.K., Azman, 

I., ... Sundram, S., Parveez, 

G.K.A. 

Oil palm economic performance in Malaysia and r&d 

progress in 2017 

203 
DeFries, R.S., Fanzo, J., Mondal, 

P., Remans, R., Wood, S.A. 

Is voluntary certification of tropical agricultural 

commodities achieving sustainability goals for small-

scale producers? A review of the evidence 

198 
McCarthy, J.F., Gillespie, P., 

Zen, Z. 

Swimming Upstream: Local Indonesian Production 

Networks in Globalized Palm Oil Production 

194 
Ayompe, L.M., Schaafsma, M., 

Egoh, B.N. 

Towards sustainable palm oil production: The positive 

and negative impacts on ecosystem services and 

human wellbeing 

Source:  Scopus, 2025 
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The citation distr⁠ibut⁠ion highlights the interdisciplinary⁠ character of p⁠alm oil research, 

encompassing environment⁠al science, supply-chain management, and socio-economic governance 

concerns.  The mo⁠st-cited paper by Wolf [11] establishes the theoretical⁠ foundation of the topic by c

onnecting sustainable supply-chain management to corporate sustainability performance, ill

u⁠strating how s⁠takeholder pressure in⁠duces operational adjustments.  The second-ranked paper by 

G⁠ardner et al. [12] broa⁠dens this discussion to the global commodities level, highlighting openness 

and accountability procedures that inform contem⁠porary traceability regime⁠s under the EU Defo

restation Regulation (EUDR). 

Simultaneously, resea⁠rch⁠ by Song et al. [13] and Austin et al. [14]  elucidates the spatial and 

ecological aspects of commodity expa⁠nsion, specifically emp⁠hasizing th⁠e role of palm-oil-ind ⁠uc⁠ed 

land-use change in tropical deforestation.  Empi ⁠rical st⁠udies, su ⁠ch those by Henders et al. [15] and 

De ⁠Fries et al. [16], contextualize these environmental challenges within global trade and certification 

fram⁠eworks,⁠ illust⁠rating how zero-deforestation pledges and voluntary sustainability standar⁠ds 

seek to redu⁠ce embedded ca ⁠rbon emissions. Murphy et al.  [17]  and Kushairi et al. [18] emphasize 

technol ⁠ogical advancement and indus⁠trial co⁠mpetitiveness, whilst McCarthy et al. [19] and Ayomp

e et al. [20] highlight the social and livelihood consequence ⁠s for smallholders and local communities.  

These extensively referenc⁠ed studies constitute the foundational kn ⁠owledge of palm-oil traceability 

research, connecting supply-chain efficiency with environmental integr⁠ity and so⁠cial equity, thereby 

facilitating the shift from conventional production anal⁠y ⁠sis to the integrated, sustainability-focused 

scholarship that characterizes t⁠he post-2018 re ⁠search landscape. 

 

3.4 Density Visualization 

 
Figure 3. Density Visualization 
Source: Data Analysis Result, 2025 

 

The density graphic emphas⁠izes the concentration of research activity across theme domains 

within the palm oil supply chain literature.  The luminous yel ⁠low area encircling the terms “palm 

oil,” “supply chains,” and “supply chain” signifies the greatest density of co-occurrence, embodyin

g the conceptual and m⁠ethodological nucleus of the discipline.  These nodes function as the⁠ central 

lin⁠k across several study clusters—from industrial optimization to sustainability governa ⁠nce—
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demonstrating that the ma⁠jority of publ⁠icati⁠ons focu⁠s on the analysis of efficiency, trade flows, and 

production systems.  The relatively dense green areas surrounding “biomass,” “crude palm oil,” and 

“biodiesel” indicate a persistent interest in renewable energy and circular-economy applications, 

highlighting the valorizati⁠on and economic optimization of palm-oil by-products.  The concentration 

of activity indicates that indust⁠rial and env⁠ironmental effic⁠iency are cruc⁠ial themes influenci ⁠ng ac

ademic involvement⁠ in palm oil supply-chain research. 

Adjacent to the center yellow cluster, the density gradient transitions into green and blue 

areas w⁠here emergent⁠ and peripher⁠al subjects are located—specifically “sustainability⁠,” 

“deforestation,” “smallholder,” and “certif⁠ication.” These regions, although less⁠ inhabi⁠ted, ⁠ 

underscore an increasing scholarly focus on sustaina⁠bility governance and traceability systems.  The 

growing prevalenc⁠e of the terms "deforestation" and "sustai⁠nabil⁠ity" indicates a⁠ paradigm shift from 

pro⁠ductivity-focused research to comprehensive frameworks that consider environmental i⁠ntegrity 

and social equality.  The spatial proximity⁠ of "stakeholder," "certification," and "agric⁠ulture" indicates 

an increasing converge ⁠nce of governa⁠nce, policy, and te⁠chnological innovatio⁠n, especial⁠ly as re

searchers investigate t⁠race ⁠ability tools such as blockchain and remote sen⁠sing to g⁠uarantee adher

ence to global sustain⁠ability standards.  The density map illustrates a developing k⁠nowledge ecos

ystem: one rooted in industrial efficiency yet swiftly⁠ progressing tow⁠ards transparent, traceable, and 

socially responsible p⁠alm oil value chains. 

 

3.5 Co-Authorship Network 
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Figure 4. Author Visualization 

Source: Data Analysis Result, 2025 

 

The VOSviewer author cooperation network depicts three main clusters of interrelated 

researchers engaged in palm oil supply chain and⁠ sustainability research.  The red cluster, 

spearheaded by⁠ Othman, Abrizah, and Rajinder Singh Harminder, constitutes a robust Malaysian 

research consortium dedicated to sustainable palm oil production, governance frameworks, a⁠nd 

digital innovation in oil palm research and development.  The green cl ⁠uster, based on Subramaniam, 

Vijaya, and associated with Hashim, Z. Mohamed, and Muhamad, Halimah B., exem ⁠plifies 

collabor⁠ations in⁠ industrial management, value-chai ⁠n optimiz⁠ation, and technical innovation for 

sustainable production.  The blue cluster connects the two research fronts via Loh, Soh Kheang, an ⁠d 

Ong-Abdulla⁠h, Meilina BT, who frequently co-author with P⁠arveez, G.K.A., highlighting their 

crucial role in integrating biotechnological research with supply⁠-chain efficiency analy⁠ses.  The 

existence of cross-cluster lin ⁠kages indicates a developing multidisciplinary approach at the 

intersection of bi⁠otechn⁠olo⁠gy, policy, and sustainability, h⁠ighlighting Malaysia's prominent position 

in furthe⁠ring global palm oil research via coordinated ac ⁠ademic collaboration⁠. 
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Figure 5. Affiliation Visualization 

Source: Data Analysis Result, 2025 

 

The institutional collab⁠oration network illustrated in the VOS ⁠view⁠er visualization exhibits 

a compact yet i ⁠ntegra ⁠ted framework connecting academ ⁠ic and res ⁠earch entities involved in palm oil 

and sustainable supply chain research.  The Department of Chemic⁠al and Environmental ⁠ E⁠ngi

neering and the School of Engineering and Physical Sciences are centrally located within the green 

cluster, hi⁠ghlighting their pivotal role in promoting interdisciplinary research that integ⁠rates p⁠rocess 

optimization, env⁠ironmental perf⁠ormance, and industrial innovation.  T⁠hese institutions serve as 

conduits between spec⁠ialized research centers, such as the Centre of Excellence for Green Tech⁠n

ology (blue clu⁠ster) and the Pr ⁠ocess Systems Engineering Centre (red cluster), signifying a 

collaborative interc⁠hange betwe⁠en applied sustainability⁠ research and process engineering prof

i ⁠ciency.  The network in⁠di⁠cates that a significant port⁠ion of research in this field is propelled by engi

neering collaborations, concentrating on sustainable produc⁠tion methods, life-cycle assessments, 

and technical advancements that facili⁠tate the sh ⁠ift to⁠wards traceable and environmentally susta

inable palm⁠ oil supply chains.  The cross-cluster links und⁠erscore the sign⁠ificance of institutional 

relationship⁠s in promoting scie⁠ntific integration between green te⁠chnology development and i⁠ndu

stria ⁠l process optimization, two critical comp⁠onents of sustainable palm oil research. 
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Figure 6. Country Visualization 

Source: Data Analysis Result, 2025 

 

The country cooperation network map depicts the world⁠wide interconnec ⁠tivity of resea⁠rch 

pertaining to palm oil supply chains and sustainability. The visualiz⁠ation identifies five prominent 

clusters, with Malaysia and Indonesia as the principal concentrations of sci ⁠entific out⁠put, 

underscoring their status as the leading glob⁠al producers of palm oil and pivotal sites for policy and 

technological advancement.  Both na ⁠tions uphold robust collaborative relationships with Australia, 

the United Kingdom, and the United States, signi⁠fying active academic e⁠xchange and i⁠nternati ⁠onal 

allianc⁠es in su ⁠stainability certification, traceabi ⁠lity technology, and⁠ environmen⁠tal governance.  The 

United Kingdom and Netherlands act as pri⁠mary mediator⁠s connecting European research 

communities with Southeast Asia, whilst Germany, Brazil, and Colombia constitute an integrated 

subnetwork dedicated to land-use change and biofuel research.  The intricate netwo⁠rk of connections 

between European⁠ and Asian countries indicates that palm oil research has developed⁠ into a gen

uinely intern⁠ationa⁠l endeavor, encompassing environmental scie⁠nce, supply-chain management, 

and policy analysis.  This map underscores the pivotal role of Malaysia and Indonesia in shaping the 

research agend⁠a, bolster⁠ed by robust North–South collaborations that seek to⁠ harmonize palm oil 

production with g⁠loba⁠l sustainability and deforestation-free norms.⁠ 

 

Discussions 

Practical Implications 

This bibliometric mapping presents numerous practic ⁠al implications for policymakers, i

ndustry stakeholders, and sustainability practitioners. The visualization of research clusters 

highlights the growing interconnection a ⁠mong supply-chain optimization, environmental 

govern⁠ance, and trac⁠eability systems, indicating that decision-makers in the palm oil industry must 

reconcile operational efficiency with transparency ⁠ requirements, including the EU Deforestation 

Regulation (EUDR), RSPO, and ISPO standards. The robust collaborative connections among Mala

ysia, Indone⁠sia, and Western research instit⁠utions indicate prospects for capa⁠city enhancement and 

technology transfer, especially in dig⁠ital traceability, blockchain applications, and geospatial 

monitoring. These insights offer practical recommendations for industry stakeholders seek ⁠ing to 
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fortify compliance frameworks, im⁠p⁠ro⁠ve smallholder inclusion, and minimize transaction costs 

related to sustainability certification. Furthermore, by p⁠inpointing key authors, institutions, and 

nations, the study functi⁠ons as a strategic guide for research collaborations, assisting governments 

and private orga⁠nizations in allocating funding to burgeon ⁠ing fields such as da⁠ta-dr ⁠iven traceability, 

life-cycle assessment, and bi⁠o-based innovation within the palm oil value chain. 

 

Theoretical Contributions 

This work theoretically advances the scholarship of sustainability and supply-chain 

mana⁠gement by emp⁠irically delineating the intellectual progression of palm oil traceab⁠ility research. 

The study clarifies the field's evolution from an ⁠ efficiency-oriented paradigm focused on biomass 

utilization and logistics optimization to a multi-dimensional sustaina⁠bility paradigm that incorp

orates environmental accountability, technol ⁠ogical innovati ⁠on, a ⁠nd stakehol⁠der governance through 

co-occurrence, co-authorship, and co-citatio⁠n analyses. This transition enhances the 

Sustainable Supply Chain Management (SSCM) and Stakeholder Theory frameworks 

by demonstra ⁠ting how external institutional forces and global⁠ pol ⁠icy mandates influenc⁠e company 

sustainability practices in commodity-dep⁠endent economies. ⁠ Moreover, the bibliometric evidence 

broadens the theoretical scope of g⁠lobal value-chain theory by illustrating that palm oil supply-chain 

traceability has evolved from a national issue⁠ to a transnationa ⁠l gove ⁠rna⁠nce frame ⁠work fac⁠ilitated 

by di⁠gi⁠tal infrastructures and international partnership⁠s. This paper establishes a b⁠asic paradigm for 

future theoretical integration of traceability system ⁠s, regulatory compliance, and socio-

environ ⁠mental resilience in resource-intensive sectors.  

 

Limitations and Future Research Directions 

The bibliometric technique offers a thorough overview of the knowledge hierarchy, 

alth⁠ough many limitations must be recognized. The study exclusively uti ⁠lizes the Scopus database, 

which ⁠, despite its extensive coverage, may exclud⁠e pertine⁠nt publications indexed in Web of Science, 

Google Scholar, or regional repositories, thereby leading t ⁠o an ⁠ underrepresentation of local or no ⁠n-

English contributions. Moreover, bibliometric analysis quantifies relationships (such as co-

occurrence and citation frequency) but fails to consider qualitative subtleties—such as the conte ⁠xtual 

richness of case stud⁠ies, stakeholder perspectives, or policy results. The temporal f⁠rame (2000–2025) 

constrains the interpretat⁠ion of post-EUDR changes that are still emerging in literature by late 2025.⁠ 

Subsequent study sho⁠uld employ a mixed-meth⁠ods approach, integrating bib ⁠liometric mapping 

with systematic literature review (SLR) ⁠ or content analysis to get conceptual profundit⁠y. 

Augmenting the dataset to encompass cross-disciplinary and regiona⁠l sources, together with altm

etric indic ⁠ators (policy citations, industry adoption), would enhance comprehension of how 

information diffusion manifests in tangib ⁠l⁠e sust⁠ainable shifts within the palm oil ecosyst⁠em. 

 

CONCLUSION 

This bibliometric analysis offers a thorough examin⁠ation o⁠f the intellectual framework and 

research progression related to the palm oil supply chain and traceability. The analysis identifies th

ree ⁠ primary research⁠ streams: en⁠vironmental impact and deforestation, industrial optimization and 

biomass consumption, and sustainability governance via certification and stakeholder inc⁠lusion. 

Malaysia and⁠ I⁠ndonesia serve as major contributors, engaging in substantial collaboration with 

Western and Asia-Pacific nations to enhance traceability requirements and sustai ⁠nable manufacturi

ng frameworks. The shift from manufacturing effic⁠ie ⁠ncy to digital transparency an⁠d environmental 

accountability signifies the industry's reac⁠tion to worldwide⁠ legislative change⁠s, including the 

EUDR, RSPO, and ISPO. This study enhances both academ⁠ic and practical knowledge by delineati⁠ng 

major issues, authors, and collaborations, while underscoring the increasing significance of data-dri

ven traceability and international cooperation in establishing sustainable pal⁠m oil val⁠ue chains. 
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